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1 INTRODUCTION 

1.1 Purpose  
BCI prepared this Geotechnical Design Report (GDR) for use in design and construction of the 
US 50/Silva Valley Parkway Interchange project, located in El Dorado County, California.  The 
project extends from Post-Mile (PM) 1.07 to R2.40 with the central portion of the project at PM
R1.79 (38.658º latitude/121.054º longitude).  Figure 1 shows the project location. 

This Geotechnical Design Report is for Phase 1 roadway improvements.  BCI completed a
separate Materials Report for roadway improvements, and Foundation Reports for the Silva 
Valley Parkway Overcrossing, westbound off-ramp bridge at Carson Creek, and the westbound 
on-ramp and eastbound off-ramp undercrossings at the existing Silva Valley Parkway. 

This report documents subsurface geotechnical conditions, provides analysis of the anticipated site 
conditions as they pertain to the project described herein, and recommends geotechnical design 
and construction criteria for the roadway portions of the project.  This report also establishes a 
geotechnical “baseline” to assess the existence and scope of possible changed site conditions. 

1.2 Scope of Services 
To prepare this report, BCI: 

� Discussed the proposed improvements with Mark Thomas & Company, Inc. (MTCo) 
� Reviewed the Geometric Approval Drawings and preliminary cross sections 

provided by MTCo 
� Observed the subsurface conditions in 39 borings and 31 test pits 
� Conducted three seismic refraction surveys 
� Performed laboratory tests on soil and rock samples obtained from the exploration 
� Performed engineering analysis and calculations to develop our conclusions and 

recommendations 

2 EXISTING FACILITIES AND PROPOSED IMPROVEMENTS 

2.1 Existing Facilities 
US 50 through El Dorado County, extending east-west, is a divided freeway, constructed in 1965 
and widened in 2000/02.  At the time of our field exploration (2010) HOV lanes were under 
construction at the median in both directions.  When complete, there will be four lanes in the 
eastbound direction (2 mixed-flow, 1 HOV lane, and 1 truck-climbing lane) and three lanes in 
the westbound direction (2 mixed-flow and 1 HOV lane) through the project area. 

Two existing interchanges bound the project area, El Dorado Hills Boulevard/Latrobe Road to 
the west at PM 0.86, and Bass Lake Road to the east at PM R3.23.  The proposed Silva Valley 
Interchange is located at PM R1.79 (see Figure 1). 
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Through the project site, US 50 has standard 12-ft wide lanes, 10-ft outside shoulders and a 
minimum of 10-ft wide inside shoulders (with HOV project completed, the shoulders range from 
10 to 25-ft).  On the mainline grade, east of the planned interchange, there is an eastbound truck-
climbing lane on “Bass Lake Grade” to accommodate slow trucks.  This truck-climbing lane 
terminates at the top of the grade just before the Bass Lake Road Interchange. 

The existing Silva Valley Parkway is a north-south arterial that serves the El Dorado Hills 
community.  Silva Valley Parkway currently crosses under US 50 ( referred to as “Clarksville 
Undercrossing, Br. No. 25-0072), approximately 800 feet west of the new overcrossing, and is a 
2-lane facility. 

US 50 through the project site is established within various cut and fill sections.  The fill slope 
gradients are typically about 1.5H:1V (horizontal:vertical) or flatter and vary in depth to a 
maximum of about 40 feet (at Carson Creek).  Existing embankment fill includes rocky material 
(cobble and boulder size), likely derived from project cuts during original construction. 

Cut-slopes along US 50 within the project typically expose variably weathered and fractured 
rock.  The cuts are at gradients ranging from about 0.7H:1V to 1.5H:1V.  Existing cut-slopes 
vary in height from a few feet to as much as 35 feet.  As-Built plans (1965) indicate that 
underdrains (8-inch PMP) are present along the toe of most cut slopes. 

Other than minor sloughing/erosion, we did not observe significant slope instability or erosion 
and the existing cut and fill slopes appear to have performed well since constructed. 

2.2 Proposed Improvements 
El Dorado County proposes to construct a new Silva Valley Parkway Interchange on US 50 
between El Dorado Hills Blvd/Latrobe Road Interchange and Bass Lake Road Interchange 
primarily east of the existing Clarksville Undercrossing (Br. No. 25-0072) at Silva Valley Parkway. 

According to plans and documents provided by MTCo, the overall project (Phase 1 and 2) 
includes the following roadway improvements: 

� Partial cloverleaf interchange with loop on-ramps in the northeast and southwest 
quadrants and diagonal on- and off-ramps in each direction of travel on the freeway 

� Continuous auxiliary lanes between El Dorado Hills Boulevard and the Silva Valley 
Parkway Interchange connecting the on-ramps with off-ramps 

� Auxiliary lane for the eastbound diagonal on-ramp 
� Auxiliary lane for the westbound diagonal off-ramp 
� An overcrossing with four lanes for through traffic on the new Silva Valley Parkway in 

addition to deceleration lanes for the loop on-ramps and turn pockets at the intersections 
� Embankment fills and culverts (new and extended) for the auxiliary lanes, ramps, and 

new roadway 
� Retaining walls at several locations for ramp and auxiliary lane construction  
� Bike and pedestrian access beneath the freeway using the existing Silva Valley Parkway 
� Tong Road, north of the freeway, will be relocated to the north to provide access to the 

parcels in the northeast quadrant 
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The project will be constructed in two phases.  Phase 1 construction includes the majority of 
interchange improvements with the exception of the eastbound diagonal on-ramp (including the 
bridge at Carson Creek) and the westbound loop on-ramp (with associated retaining structures). 
These ramps/structures will be constructed in Phase 2, which is anticipated to begin construction 
sometime after 2020. 

Figures 2A through 2K show the general interchange improvements, stationing and reference 
lines, and BCI’s exploration/test locations.  Following is a brief description of the Phase 1 
components. 

2.2.1 US 50 Auxiliary Lanes (Line “A2, A3L, and A3R”)

The auxiliary lane improvements will extend along the mainline A2 Line (eastbound and 
westbound) from approximately Station 68+00 to 92+00 (MTCo, 2010 Layout), along the A3L 
Line from approximately Station 120+00 to 138+00, and along the A3R Line from 
approximately Station 112+00 to 128+00.  In general, east and westbound auxiliary lane 
improvements will include a 12-ft wide lane, and a 10-ft wide paved shoulder.  The total length 
of auxiliary lane is approximately 5,400 feet. 

Both cut and embankment fill are necessary for auxiliary lane widening.  Cuts will be primarily 
into existing cut slopes that expose hard rock and will have a final slope gradient of 1:1 
(horizontal to vertical) or flatter.  New embankment fill will be up to 15 feet in depth and will 
have a final slope gradient of 2:1 or flatter.  Native materials derived from the project cuts, local 
borrow, and imported borrow will be used for construction of embankment fills.  The project will 
require a significant quantity of import fill.

2.2.2 Silva Valley Parkway (Line “SVP”)

The Silva Valley Parkway realignment will include a new overcrossing at US 50 that will have a 
total width of approximately 105-ft with four lanes for through traffic, deceleration lanes for the 
on-ramps, and turn pockets at the intersections.  Beyond the overcrossing, the lanes will taper 
down to four through lanes with 4 to 10–ft wide paved shoulders and a 16-ft wide median until 
the transition to existing roadways.  Most of Silva Valley Parkway will require embankment fill 
with some excavation near the intersection with realigned Tong Road (on the north side of US 
50).  Fill slopes will have a final gradient of 2:1 (horizontal to vertical) or flatter, and cuts into 
rock will be at a gradient of 1:1 or flatter. 

2.2.3 Ramp Alignments (Lines “W1, W3, E1 and E2”)

The new on/off ramps will vary in width from approximately 24 to 36-ft with an 8-ft and 4-ft 
wide paved shoulder and 3-ft wide unpaved shoulders.  Ramps will generally require 
embankment fill with depths up to 15-ft.  The westbound off-ramp (“W1”) and eastbound loop 
on-ramp (“E2”) will also require some excavation into the underlying rock.  Fill slopes will have 
final gradient of 2:1 (horizontal to vertical) or flatter, and cuts into rock will be at a gradient of 
1.5:1 or flatter. 
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2.2.4 Old Silva Valley Parkway Tie-in (Line “C1”)

Old Silva Valley Parkway lies outside of Caltrans right-of-way (ROW) and will tie-in to the new 
Silva Valley Parkway with two through lanes on the north and south ends.  A right turn pocket 
will be included at the south end.  Embankment fill will be required for the south tie-in with 
depth of fill on the order of 3 to 5 feet.  Fill slopes will be at a gradient of 2:1 (horizontal to 
vertical) or flatter. 

2.2.5 Old White Rock Road Tie-in (Line “C2”)

Old White Rock Road lies outside of Caltrans ROW and will tie-in to the new White Rock Road 
with two through lanes and a right turn pocket.  The existing road at the east end of the tie-in is a 
narrow, concrete roadway.  Excavation into the underlying rock, up to 7 feet deep, will be 
required for this portion of roadway.  Cut slopes will be at a gradient of 1.5:1 (horizontal to 
vertical) or flatter. 

2.2.6 Tong Road (Line “TR”)

Tong Road lies outside of Caltrans ROW and will be realigned to the north of its current 
location.  The new road will consist of two through lanes and shoulders (approximately 2 to 4-ft 
wide).  A concrete arch culvert is planned at the crossing of Carson Creek.  The road will 
require several feet of embankment fill for most of the length except at the west end where 
excavation into the underlying rock, up to 10-ft deep, will be required.  Fill slopes will be at a 
gradient of 2:1 (horizontal to vertical) or flatter and cut slopes at a gradient of 1.5:1 or flatter. 

3 PERTINENT REPORTS AND INVESTIGATIONS 
In preparing this GDR, we reviewed the following information pertinent to the project geology, 
geotechnical conditions, and existing facilities. 

3.1 Caltrans As-Built Plans 

� As-built Plans: Construction on State Highway, In Sacramento County and El Dorado 
Counties between Folsom Junction and 2.2 miles east of Sacramento County Line, 
Contract No. 03-074024, Sheets 1/171 – 49/171, December, 1965.

� As-built Plans: Construction on State Highway, In El Dorado County between 2.1 miles 
east of Sacramento County Line and 1.3 miles east of Bass Lake Road, Contract No. 03-
074054 and 03-074044, Sheets 1/69 – 29/69, September, 1966.

� As-built Plans: Construction on State Highway in El Dorado County from 1.0 km East of 
El Dorado Hills Blvd to East Placerville Rd Undercrossing, Contract No. 03-1A69U4, 
Sheets 1/112– 40/112, November 15, 2000.
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3.2 Consultant Reports 

� Blackburn Consulting, Foundation Report, Clarksville UC (Widen), Bridge No. 25-0072 
L/R), El Dorado County, California, for Quincy Engineering, September 14, 2007. 

� Blackburn Consulting, Geotechnical Design Report, US 50 Phase-1 HOV Lane CMIA 
Project, PM 0.0 to 2.9, El Dorado County, California, for Quincy Engineering, 
December 14, 2007. 

4 PHYSICAL SETTING 

4.1 Climate 
The site is within the “Low Mountain” climate region as shown on the Caltrans Pavement 
Climate Regions map (October 2005).  Table 1 presents monthly climatic data averages (1971-
2000) recorded for Lehman Ranch (closest station with available data)1, located along Latrobe 
Road about eight miles south of US 50. 

Table 1 - Climate Data

Data Type Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Avg. Total 
Precipitation 
(in)

4.03 3.24 3.21 1.81 0.47 0.26 0.38 0.41 0.61 1.92 3.70 3.13 23.16

Avg. Max. 
Temp. (F) 47.1 54.4 61.5 69.8 79.0 90.0 93.0 90.1 83.5 71.7 57.7 47.1 70.4

Avg. Min. 
Temp. (F) 21.3 25.5 31.1 36.9 45.3 54.2 62.0 61.1 52.9 40.1 28.7 21.0 40.0

Based on the above data, over 80 percent of the total annual precipitation occurs between 
October and March.  The data also indicates that significant periods of daily temperature above 
50 degrees Fahrenheit (required for paving operations) are not likely from November through 
March.  Although freezing temperatures will occur, the duration is not considered significant to 
geotechnical engineering aspects (pavement, foundations, etc.). 

4.2 Topography and Drainage 
Existing ground elevations in the project area range from a low of approximately 600 ft above 
mean sea level at the west end of the project, to a high of approximately 900 ft at the east end.  
Overall site topography is moderately to gently sloping to the west/southwest, but this has been 
modified by steep cuts and fills along US 50. 

Drainage is generally to the west/southwest through creeks, ditches, and sheetflow.  Roadway 
improvements along US 50 have modified the topography and drainage.  Pre-existing drainages 
cross beneath US 50 in a southwesterly direction, including Carson Creek near “A3R&L” Line, 
Station 110+50 and Bucks Ravine Creek near “A2” Line, Station 93+00.

1 Western Regional Climate Center (WRCC) website (http://www.wrcc.dri.edu) from Blackburn Consulting (2007) 
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At the project site, the majority of US 50 is cut into native soil and rock but there are significant 
fills where creek and drainage crossings occur.  Some of the existing fill and cut slopes will be 
modified for the interchange improvements.  We did not observe indications of existing 
embankment or cut slope instability. 

Site vegetation consists of a moderate to thick cover of grass and weeds, with scattered clusters 
of trees (primarily within drainages). 

4.3 Man-made and Natural Features of Engineering and Construction Significance 
Outside Caltrans Right-of-Way 

There are no significant features of engineering or construction significance adjacent to the 
project other than existing roadway, parking lot pavement (for the nearby church), overhead and 
underground electric, and water lines.  We do not expect the project improvements (ramp 
embankments, overcrossing, road widening, culverts, etc.) to have a significant geotechnical 
impact to the adjacent parcels. 

4.4 Regional Geology 
The project site is located within the foothills of the Sierra Nevada Geomorphic Province of 
California.  The Sierra Nevada has a general northwest topographic/structural trend and is on the 
order of 430 miles long and 40 to 80 miles wide.  The mountain ranges of the Sierra Nevada 
were created roughly 120 to 130 million years ago when sediments as thick as 30,000 feet along 
with volcanic rocks were buckled and warped resulting in a series of low mountain ranges.  The 
roots of these mountain ranges were then intruded by granitic rock. 

The Sierra Nevada was tilted upward along faulting at the eastern edge.  In the higher elevations, 
much of the younger sedimentary material and older metamorphic rock has been eroded and 
exposes granitic rock.  The older rocks that remain are metamorphosed and are exposed in the 
foothills of the Sierra Nevada. 

Most of El Dorado County is underlain by Mesozoic-age metavolcanic and metasedimentary 
rocks.  Metavolcanic rock occurs at relatively shallow depths throughout the project.  The 
metamorphic rock structure is dominated by northwest trending foliation and northwest trending 
faults and fault zones that mark the boundaries of major rock types. 

4.5 Local Geology 
Published geologic mapping by Wagner2 and Busch3 shows Jurassic-age metavolcanic rock at 
the project site.  Our site review and preliminary subsurface work confirm the presence of 
shallow, metavolcanic rock.  We show local site geology on Figure 3 (Geologic Map). 

2 Wagner, D.L. et al, “Geologic Map of the Sacramento Quadrangle, California”, California Geological Survey, Map 
No. 1A, 1981, revised 1987. 
3 Busch, “Generalized Geologic Map of El Dorado County, California”, June, 2001, California Geological Survey, 
OFR 2000-03.
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Rock structure in the area has a predominant foliation with a general strike of north, 35º to 45º 
west, and a steep dip of 70º-90º to the north.  Rock is exposed intermittently on the slopes 
adjacent to the new interchange.  We did not observe indications of slope instability on the 
natural slopes in the area. 

The West Bear Mountains Fault is located approximately 4,000 feet west of the central portion of 
the project (near Latrobe Road) with a short splay mapped approximately 1,900 feet to the east 
(see Figure 3).  The East Bear Mountains Fault (or Rescue section) is located approximately 7 
miles east of the site.  Faulting is not mapped through the site and we observed no indication of 
active faulting in the area. 

Published mapping and site review does not indicate that the project is within an ultramafic rock 
area (typical host rock for asbestos minerals); however, ultramafic rock and faulting are mapped 
nearby and naturally occurring asbestos minerals can potentially occur in this area. 

Geologic mapping by Churchill4 shows an “area more likely to contain naturally occurring 
asbestos” (NOA) about one mile north of the Latrobe Road Undercrossing and also east of Bass 
Lake Road.  The mapping shows the project area to be within an area “that probably does not 
contain asbestos.”  Churchill discusses the possibility of serpentine occurring in faults or within 
fault zones, which may contain chrysotile or tremolite/actinolite asbestos.  Mapping by Bruyn5,
shows a “Quarter Mile Buffer for More Likely to Contain Asbestos or Fault Line” within the 
western portion of the project (roughly extending to the overcrossing location). 

4.6 Regional Seismicity 
Our review of published geologic mapping and site review did not reveal the presence of Late 
Quaternary (displacement within the last 700,000 years) or younger faults within or adjacent to 
the project site. 

The site does not lie within or adjacent to an Alquist–Priolo Earthquake Fault Zone for fault 
rupture hazard (Bryant and Hart, 2007)6, and no known active faults are mapped with the project 
area.  Busch (2001) shows the main trace of the West Bear Mountains Fault crossing US 50 
approximately 3,100 feet west of the existing Silva Valley Parkway and a north-south trending 
splay associated with this fault crossing US 50 approximately 1,200 feet to the west.  Jennings 
(1994)7 shows the West Bear Mountains Fault as Pre-Quaternary in age.  The Caltrans 
Deterministic PGA Map (September 2007) does not consider this fault as an active seismic 
source and shows no active faults in the project area. 

4 Churchill,  et al., 2000, “Areas More Likely to Contain Natural Occurrences of Asbestos in Western El Dorado 
County, California”, California Geological Survey, OFR 2000-02
5 Bruyn, 2005, “Asbestos Review Areas, Western Slope, County of El Dorado, State of California”, El Dorado 
County 
6 Fault Rupture Hazard Zones in California, Special Publication 42, Interim Revision; California Geological Survey    
7 Fault Activity Map of California and Adjacent Areas, Geologic Map No. 6, California Division of Mines and 
Geology 
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The closest fault considered in ground motion analysis is the East Bear Mountains Fault (or 
Rescue section) located approximately 7 miles east of the overcrossing site.  We consider the 
potential for fault rupture at the site to be low. 

We show approximate fault locations on Figure 4, Seismic Hazard Map, which is a copy of a 
portion of the Caltrans Deterministic PGA Map (September 2007). 

5 EXPLORATION 

5.1 Drilling, Trenching, and Sampling 
To characterize subsurface conditions at the site, BCI observed the drilling, excavation, and 
sampling of 39 borings and 31 test pits in August and September 2010.  Boring depths ranged 
from 1 ft (auger refusal) to 51 ft below the ground surface (bgs).  We excavated the test pits to 
depths from 2.5 to 10 ft bgs. 

We completed the borings and test pits for this Geotechnical Design Report, bridge Foundation 
Reports, and the Materials Report.  We show all boring and test pit locations on Figures 2B 
through 2K (including logs for Phase 2 improvement locations) and boring and test pit logs, 
Foundation Report Log of Test Borings (LOTB’s), and the Legend of Logs in Appendix A. 

The location and depth of exploration points were determined by BCI based on 1) preliminary 
project geometrics, 2) site access, 3) anticipated soil conditions, 4) the presence of existing fill, and 
5) the proposed structures. 

Our drilling sub-consultants (PC Exploration and Taber Drilling) advanced the borings using a 
combination of solid augers, hollow-stem augers, and coring methods.  Solid augers were about 
4 inches in diameter, hollow-stem augers were approximately 7 inches in diameter, and the core 
bit was approximately 3.8 inches in diameter (HQ).  BCI obtained relatively undisturbed soil 
samples at various intervals using a 3-inch O.D. Modified California sampler (MCS) equipped 
with 2.4 inch I.D. brass liners.  The drillers used an automatic, 140 lb. hammer falling 
approximately 30 inches to drive the samplers.  We drilled and sampled rock using HQ wire-line 
rock coring techniques. 

We sealed the MCS liners with plastic caps.  We placed continuous core samples in labeled core 
boxes.  We also obtained bulk soil samples from auger cuttings and the backhoe bucket.  During 
drilling, we performed field strength testing with a pocket penetrometer on select cohesive and/or 
cemented soil samples.  We note the field tests on the logs. 

Our excavation contractor (Monte Ricky and Burke Backhoe) excavated the test pits with a 
Caterpillar 430D, rubber-tire backhoe equipped with a 24-inch wide bucket.  We obtained 
disturbed (driven, small and large bulk) soil samples at select depth intervals from some test pits.  
We used plastic caps to seal and label 6-inch brass tubes retrieved from the driven samples.  We 
placed small bulk samples into plastic bags and large bulk samples into large cloth bags, and 
labeled each for laboratory identification. 



GEOTECHNICAL DESIGN REPORT EA 03-1E2901, PM 1.07/R2.40 
US 50, Silva Valley Parkway Interchange BCI File No. 556.2 
El Dorado County, California October 29, 2012 

9

We located borings and pits by taping and/or pacing from existing site features.  We estimate 
elevations based on available topographic mapping.  Boring and test pit locations are not surveyed. 
A BCI geologist or engineer logged the borings and retrieved samples for laboratory testing. 

5.2 Seismic Refraction Survey 
We performed seismic refraction surveys at 3 locations within the interchange area, 1) near the 
south abutment of the Silva Valley Parkway Overcrossing, 2) along the eastbound auxiliary lane 
cut slope (near A2 Line, Station 80+40), and 3) along the westbound auxiliary lane cut slope 
(near A2 Line, Station 86+50). 

Each line was 55 ft in length.  We located the lines based on project plans and measuring from 
existing features.  A BCI geologist led the field exercise and monitored data acquisition. We 
show the location of the seismic refraction survey lines on the Location Map (Figures 2C and 
2E) and our interpreted seismic velocity profiles on the Seismic Profile sheets in Appendix C. 

Each seismic refraction line consists of 5 shot points distributed along a collinear array of 12 
geophones placed at 5-foot intervals.  We use a multi-channel seismograph located at one end of
the array to collect the data.  We generate compressional wave energy (P-waves) at each shot 
point with multiple impacts of a 10-pound sledge hammer striking a steel plate on the ground 
surface.  A Geode 24-Channel Seismograph was used to detect, digitize, and record the P-waves.  
We analyzed the acquired data with the computer program SeisImager by Geometrics, Inc. 

We discuss seismic refraction results in the “Subsurface Soil and Rock Conditions” and 
“Rippability” sections of this report. 

5.3 Geologic Mapping 
BCI checked the mapped geologic conditions presented in the references during our fieldwork.  
Our site review and subsurface investigation confirms the presence of metavolcanic rock below a 
relatively thin veneer of soil throughout the project area.  We also recorded rock structure 
exposed in our test pits, at highway cuts, and at rock outcrop throughout the site.  The recorded 
rock structure is discussed further below. 

5.4 Exploration Notes 
We were able to excavate with a backhoe and auger drill to depths of 2.5 to 10 feet at most 
exploration locations within the site.  Our test pits encountered practical refusal to the bucket 
excavator, generally within 6 feet of the surface.  After exploration, we immediately backfilled 
the test pits with the excavated materials.  Borings were also backfilled with soil cuttings and/or 
grout backfill where within roadways or where deeper cores were obtained. 
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6 GEOTECHNICAL TESTING 
In addition to Standard Penetration Tests, field pocket penetrometer tests, and field resistivity 
tests, we completed the following laboratory tests on representative soil samples from 
exploratory borings and test pits: 

� Moisture content (ASTM D2216) and unit weight (ASTM D2937) 
� Plasticity Index (ASTM D4318) 
� Sieve Analysis (ASTM D422) 
� Direct shear (ASTM D3080) 
� Unconfined Compression (ASTM D2166) 
� Compaction (CTM 216) 
� Resistance Value (CTM 301) 
� Sulfate content (CTM 417), chloride content (CTM 422), pH (CTM 643) and resistivity 

testing (CTM 643) 

We attach laboratory test results and a summary of results in Appendix B. 

7 GEOTECHNICAL CONDITIONS 

7.1 Site Geology 
Based on our geologic reconnaissance and subsurface exploration, site geology is consistent with 
published geologic mapping and previous site exploration by others. 

7.1.1 Lithology 

The predominant rock-type throughout the project is metavolcanic rock, which is exposed 
extensively in cut slopes along the highway and road shoulders and at outcrop that occurs 
throughout the site.  Rock outcrop and cut-slopes expose variably weathered and fractured 
metavolcanic rock.  The rock weathering ranges from decomposed (i.e., effectively “soil-like”) 
to intensely weathered, with areas of slightly weathered to fresh rock.  Both rock fracture and 
weathering decrease with depth below the ground surface. 

We did not observe serpentinite or other ultramafic rock types (a host rock for NOA), or 
significant bands of fibrous (asbestiform) minerals within rock outcrop, slope cuts, or in our 
borings and test pits.  As discussed above, NOA mapping by others does not show the project 
within an ultramafic rock area. 

7.1.2 Rock Structure 

Rock structure in the area has a predominant foliation generally with a strike of north, 35º to 45º 
west (but ranging from 20º to 60º west), and a steep dip of 70º-90º to the north.  The rock has 
localized pervasive fracture and is also randomly fractured, generally by very short, stepped, 
blocky fractures.  Fracture intensity varies with depth and is generally intense in the upper 10 to 
15 feet and becomes moderate to slight below that depth.  Fractures are generally tight to thin 
infilling and have a rough/wavy texture.  We observed one narrow shear zone (approximately 2 
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to 3 feet wide) at the eastbound shoulder near A2 Line Station 82+50.  This shear zone appears 
associated with the West Bear Mountains Fault (considered to be Pre-Quaternary in age) and has 
a strike of north, 60º west and a steep dip of 75º southwest. 

7.1.3 Natural and Built Slope Stability 

Published mapping that we reviewed does not show landslide features within the project area.  
Natural slopes and highway cuts do not show signs of instability (e.g., significant rockfall or 
slope failure).  We did not observe evidence of significant geologic hazards, including 
landsliding, settlement, very soft soils, severe erosion, springs, etc., during our site 
reconnaissance.  We did not observe any areas of distress (such as slumps, distortion or severe 
erosion) within existing embankment fill slopes within the project interval. 

7.2 Subsurface Soil and Rock Conditions 

7.2.1 General Field Exploration 

We completed our exploration points along the existing highway/roadways and in areas of the 
proposed interchange improvements, including the structure approaches, the ramp alignments, 
and culvert extensions.  See Figures 2B through 2K for exploration locations. 

7.2.2 Exploration 

In the borings and test pits, we encountered two units significant to roadway elements: 
� Unit 1:  This unit consists of roadway fill that overlies the native soil and rock.  The fill 

typically consists of what appears to be a locally derived mixture of soil and rock and is 
generally classified as silty/sandy gravel with boulders and cobbles.  In general, Unit 1 is 
located at embankment fill locations for the existing highway/roads and at transitions to 
at-grade or cut areas.  Fill also occurs at: 

o the church facility located on the north side of Tong Road where it encroaches on 
the westbound diagonal off-ramp (approximately at W1 Line, Station 112+00 to 
114+50) 

o a pipeline/roadway drainage crossing on the planned alignment of new Silva 
Valley Parkway (approximately SVP Line, Station 180+75 to 182+00) 

o dumped material on the new Silva Valley Parkway (approximately SVP Line, 
Station 180+25 to 180+75) 

� Unit 2:  This unit consists of native soil and rock.  In general, the native soils are 
comprised of very stiff to hard, sandy silt/clay with gravel, and medium dense to dense 
silty, clayey gravel with sand and are on the order of 2 to 4 feet thick.  The soils overlie 
variably weathered and fractured metamorphic rock, consistent with published geologic 
mapping.  The upper portion of the rock unit is decomposed to moderately weathered, 
very intensely to intensely fractured, and soft (locally hard), and becomes generally less 
weathered and fractured and harder with depth.  Unit 2 occurs throughout the site and 
underlies Unit 1.
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Appendix A contains the boring and test pit logs that provide more specific soil and rock 
descriptions, blow count, and rock core data.  For reference, we also include LOTB’s for the 
proposed bridges at Silva Valley Parkway Overcrossing, Carson Creek ramp bridges, and Silva 
Valley Parkway ramp undercrossings. 

7.2.3 Seismic Refraction Exploration 

Our seismic refraction survey interpretations show that recorded velocities range from ±2,000 to 
6,000 feet per second (fps) in the upper 20 ft of the subsurface.  Based on our subsurface 
explorations and previous experience, these velocities appear consistent with the fractured 
metavolcanic rock and weathering near the surface. 

7.3 Water 

7.3.1 Surface Water 
At the time of our field work (July/August), we observed flowing water in Carson Creek and 
Bucks Ravine Creek (tributary to Carson Creek located west of existing Silva Valley Parkway).  
In general, surface water drainage along the highway and roadways is directed along ditches to 
storm drain facilities and eventually into Carson Creek.  The creek crossing US 50 near A2 Line, 
Station 93+00 (Bucks Ravine Creek) appears to be partially blocked by beaver activity between 
the south side of US 50 and Joerger Cutoff Road. 

7.3.1.1 Scour 
Drainages are underlain by hard rock that controls the rate of scour.  At Carson Creek, hard rock 
is exposed in the creek bed on either side of the highway.  We did not observe scour and/or 
significant erosion at the inlet or outlet of the US 50 box culvert at Carson Creek. 

The small drainage (Bucks Ravine Creek) that crosses White Rock Road (near SVP Line 
145+00) also has no significant scour that is visible (there is significant vegetative growth near 
highway and road crossings).  Elevation survey by MTCo suggests some erosion (2 to 3 feet) in 
the stream channel downstream of the culvert outlet.  At the crossing of the existing White Rock 
Road, rip–rap has been placed around the box culvert outlet. 

7.3.1.2 Erosion 
We observed only minor (less than 4 inches deep) erosion rills and gullies in the existing 
embankment fills and cut slopes.  This appears to occur where surface water concentrates above 
and flows over the slope.  Unlined drainage ditches and swales along the perimeter and median 
of US 50 do not appear significantly eroded.  One location, at the eastbound cut-slope near A2 
Line, Station 83+00, has an eroded gully on the slope due to minor drainage that has been 
allowed to drain freely over the slope. 
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7.3.2 Groundwater 

We did not observe groundwater seepage at the surface in the project area, or within our test pits 
or augered borings, with the exception of perched groundwater at a depth of 8 to 9 feet 
(approximate elevation of 662 feet) located above weathered rock at Test Pits T-10-147 & 153 
(near Bucks Ravine Creek on the north side of US 50, near A2 Line, Station 93+00).

During our subsurface exploration for the US 50 Clarksville UC (Br. No. 25-0072, median infill) 
project (BCI 2007), we encountered groundwater in the east abutment boring at an elevation of 
approximately 660 feet.  Existing ground elevation at the proposed abutment locations is at 
approximately 670 to 690 feet. 

In general, we expect that shallow groundwater and seepage can occur near the soil/rock 
interface (typical depths of approximately 3 to 6 feet below existing, natural grade), particularly 
during the winter months or extended periods of rainfall.  Locally, seepage can also occur along 
zones of fractured or less weathered rock and daylight at the ground surface or within 
excavations.  Groundwater and perched water levels can fluctuate due to changes in 
precipitation, water levels in local drainages, irrigation, pumping of wells, and other factors. 

7.4 Project Site Seismicity 

7.4.1 Ground Motions 

Based on Caltrans ARS Online (V1.0.4), the closest recognized Late Quaternary or younger fault
is the Bear Mountains Fault Zone (Rescue Fault section, Caltrans Fault ID No. 83, Maximum 
Magnitude: 6.5) located ±7 miles east of the site.  For approximate fault locations, see Figure 4. 

We used the Caltrans ARS Online (web-based tool) to calculate both deterministic and 
probabilistic acceleration response spectra for the site based on criteria provided in Appendix B 
of Caltrans Seismic Design Criteria (Revision Date:9/11/09).

The deterministic spectrum is determined as the average of median response spectra calculated 
using ground motion prediction equations developed under the “Next Generation Attenuation” 
(NGA) project. These equations are applied to all faults considered to have been active in the last 
700,000 years (Late Quaternary age) and that are capable of producing a moment magnitude 
earthquake of 6.0 or greater. 

The probabilistic spectrum is obtained from the USGS (2008) National Hazard Map for 5% 
probability of exceedance in 50 years. Caltrans design spectrum is based on the larger of the 
deterministic and probabilistic spectral values. Both the deterministic and probabilistic spectra 
account for soil effects through incorporation of the parameter Vs30, the average shear wave 
velocity in the upper 30 meters of the soil profile.  For the project site, we assume a Site Class 
B/C with Vs30 equal to 760 meters per second (approximately 2,500 feet per second) based on 
the mapped ground conditions (underlain by shallow metamorphic rock). 

The peak ground acceleration (PGA) at the site is approximately 0.2g based on Caltrans ARS 
Online and minimum deterministic levels of ground acceleration. 
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7.4.2 Ground Rupture 

Our review of published geologic mapping and preliminary site review did not reveal the 
presence of Late Quaternary (displacement within the last 700,000 years) or younger faults within 
or immediately adjacent to the project site.  The potential for ground rupture at the site is low. 

7.4.3 Liquefaction 

Liquefaction can occur when loose to medium dense, granular, saturated soils (generally within 
50 ft of the surface) are subjected to ground shaking.  Our subsurface investigation indicates that 
the site is underlain by shallow rock, which is not liquefiable. 

8 GEOTECHNICAL ANALYSIS AND DESIGN 

8.1 Cuts and Excavations 
Significant cut slopes and excavations are anticipated for this project.  Excavations of up to 25 
feet are required for the eastbound diagonal off-ramp near the intersection with Silva Valley 
Parkway, and up to 15 feet for Tong Road near Silva Valley Parkway.  Existing slopes along US 
50, up to 35 feet in height, will be cut back approximately 10 to 15 feet (or more) to widen for 
auxiliary lanes.  Based on the good condition/performance of existing cut slopes and the results 
of our field exploration, we expect the proposed slopes, cut into rock at a gradient of 1H:1V or 
flatter, to be stable. 

Temporary slopes may be required for certain installations.  Prepare all slopes and shore 
temporary excavations in accordance with current Cal OSHA requirements.  Where the use of 
excavation sloping and/or shoring is required, a competent person must classify each soil deposit 
as Type A, Type B, or Type C in accordance with OSHA procedures.  We expect most native 
soils to be classified as Type B, which requires a temporary slope gradient of 1:1 or flatter.  
Excavations in fill will require sloping or shoring for Type C soils. 

8.1.1 Cut Slope Stability 

Cuts will expose surficial soils and underlying rock.  Surficial soils are relatively shallow (2 to 4 
feet) and we expect them to have little impact on overall slope stability.  Rock slope stability is 
commonly controlled by failure along discontinuities (planes of potential weakness) within the 
rock mass.  To determine the potential for slope failures within the rock, we recorded pervasive 
discontinuities and used a computer program (Rockpack III) to evaluate the potential for failure. 

Appendix D contains stereonets generated for each cut slope location.  Stereonets show the 
orientation of cut slopes and discontinuities (Great Circles), and a critical zone where if dip 
vectors or intersecting planes occur within (or close to it) suggest a possibility of failure.  For 
review, we use a conservative discontinuity phi angle of 32 degrees.  Table 2 shows the 
discontinuity orientations that we measured at the location of proposed slopes and likely affects 
on the planned slope. 
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Table 2 - Rock Discontinuities and Stability 

General Location and 
Existing Condition

Proposed Cut 
Slope

Strike and Dip
(degrees)* Stability Condition

Eastbound Auxiliary Lane, 
A2 Line, Station 77+00 to 

89+00

Existing north-northwest 
facing slope at 0.7h:1v 

gradient, maximum height up 
to approximately 35 feet.

Existing slope to be 
cut back for 

widening, 10 to 15 
feet, at flatter 

(1h:1v) gradient
than existing.

Western End
N35W, 65N fol
N75W, 24S fr
N60W, 75S sh
N25E, 70N fr
Eastern End

N60W, 75S sh
N25E, 70N fr

N40W, 75N fol

Stable at proposed gradient of 1:1 
and flatter. No significant planes 

or wedges out of slope.

Minor rockfall potential with rock 
diameter estimated at 

approximate max. = 10 inches, 
avg.= 4 inches.

Silva Valley Parkway 
Overcrossing, South 

Abutment, A3R Line, Station  
104+00 to 108+00

Existing north-northwest 
facing slope at 1.5h:1v 

gradient, maximum height up 
to approximately 25 feet.

Existing slope to be 
cut back for 

eastbound loop on-
ramp at same 

gradient (1.5h:1v).  
Slope paving under 

bridge.

N19W, 88S fol
N40W, 82N fol
N63E, 70S fr
N86W, 70S fr

N30W, 85N fol
N35W, 82N fol
N48W, 84N fol

Stable at proposed gradient of 
1.5h:1v and flatter. No significant 

planes or wedges out of slope.

Low potential for rockfall due to 
slope gradient and proposed 

paving.

Westbound Auxiliary Lane, 
A3L Line, Station 126+00 to 

134+00

Existing southwest facing 
slope at approximate 1.5h:1v 

and flatter gradient, 
maximum height up to 
approximately 25 feet.

Existing slope may
be cut back 

approximately 8 
feet at a gradient of 

1:1 or flatter.

Eastern End
N66E, 81S fr
N37E, 88N fr
N50W, 15S fr
N60W, 17S fr

N44W, 76N fol
N34W, 87S fol
N60W, 78N fol

N70W, 9S fr
Western End

N34W, 87S fol
N50W, 15S fr
N60W, 16S, fr
N55W, 64N fol

Stable at proposed gradient of up 
1:1 or flatter. Some planes and 

minor wedge out of slope toward 
east end but at low angle (9 to 18 
degrees) that is stable considering 
rough and tight fracture surfaces. 

Minor rockfall potential 
particularly at west end.  Review    

following completion of cut. 

Silva Overcrossing, North 
Abutment, A3L Line, Station  

102+00 to 109+00

Existing south-southeast 
facing slope at 1.5h:1v 

gradient, maximum height up 
to approximately 30 feet.

Existing slope to 
remain as-is for 

Phase 1.  Will be 
cut back for 

westbound loop on-
ramp at same 

gradient (1.5:1) 
during Phase 2.  
Tie-back wall 
proposed for 

portion of slope in 
Phase 2.  Slope 
paving under 

bridge.

N40W, 83N fol
N35W, 76N fol
N50E, 84S fr
N60E, 16S fr

N38W, 84N fol
N63E, 70S fr
N65W, 25S fr

Stable at existing gradient of 
approximately 1.5h:1v. Some 
possible minor wedges out of 

slope on semi-continuous fracture 
dipping shallow to the southwest 
but wedges plunge at a low angle 
(16 to 22 degrees) that is stable 

considering rough and tight 
fracture surfaces.

Low potential for rockfall due to 
slope gradient.
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Table 2 - Rock Discontinuities and Stability (Continued) 

General Location and 
Existing Condition

Proposed Cut 
Slope

Strike and 
Dip

(degrees)*
Stability Condition

Westbound Auxiliary Lane, 
A2 Line, Station 85+00 to 

90+00

Existing south-southeast 
facing slope at 1.5h:1v 

gradient, maximum height 
up to approximately 35 feet.

Existing slope to 
be cut back for 

widening, 
approximately 15 

feet, at 1:1 
gradient.

N50E, 24S fr
N60W, 80N fol
N60W, 88N fol
N35E, 82S fr
N60W, 12S fr
N40E, 84S fr

N55W, 88S fol

Stable at proposed gradient of 1:1 
and flatter.  Minor planes and 

possible wedges out of slope on 
semi-continuous, stepped 

fractures but planes and wedges
are at a low angle (9 to 22 

degrees) that are stable 
considering rough and tight 

fracture surfaces.
Minor rockfall potential with rock 
diameter approx. max. = 8 inches, 

avg.= 4-inches.

*fr = fracture, fol = foliation, sh = shear

Existing cut-slopes appear grossly stable, with areas of minor erosion and sloughing within 
intensely weathered portions of rock.  We expect that the proposed modified cut-slopes at 
gradients of 1H:1V (or flatter) will also be stable.  However, a Certified Engineering Geologist 
should observe rock excavations to evaluate the potential need to flatten (or otherwise modify) 
rock slopes if adverse discontinuity conditions are exposed during construction.  We recommend 
crown ditches and slope rounding at the top of cuts to reduce slope erosion. 

For slopes steeper than 1.5H:1V, consider pedestrian and vehicle safety and provide adequate 
barriers.  Steep cut slopes (1:1) may require rockfall protection (such as fencing or adequate 
catchment area) in areas subject to potential damage from rolling rock.  Review cut slopes upon 
completion to evaluate rockfall potential, scaling requirements, and mitigation methods if necessary.  

Based on the performance of existing cuts and the nature of the cut rock, it appears that rockfall 
potential is generally low for the proposed cuts.  If rock catchment area at the base of slopes is 
insufficient, a rockfall attenuator fence will be necessary at slopes with a 1:1 gradient and in 
excess of 15 feet in height.  Caltrans indicates that a simple chain link fence will be adequate for 
this purpose and recommends the fence be placed approximately 4 feet above the toe of slope 
and modified so that the bottom of the fence fabric is loose and extends below the posts.  This 
fence type will attenuate minor rockfall but allow the rock to drop through for easier removal.    
Most cut slope locations have adequate setback (20+ft) from traveled way such that rockfall will 
not be an impact.  BCI can provide additional fence detail if necessary based on the final 
slope/catchment area configuration and exposed slope conditions. 

8.1.2 Rippability 

Based on the subsurface conditions observed and tested, and our experience with similar 
conditions, we expect that typical, heavy-duty, excavator equipment is sufficient to excavate 
native soil and weathered rock to anticipated footing depths for the proposed retaining structures. 
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Based on our review of cuts and the results of our seismic refraction survey, we present an 
estimate of material rippability in Table 3. 

Table 3 - Rippability 

Seismic Velocity
(feet per second, fps) Material Type Estimated Rippability

≤ 3,000
Fill, colluvium and 
decomposed to intensely 
weathered rock

Rippable with heavy-duty 
construction equipment

3,000 to 7,000
Intensely to moderately 
weathered rock, with local 
less weathered blocks

Rippable, with local resistant 
blocks that may require blasting or 
alternative excavation methods

≥ 7,000 Slightly weathered to 
fresh rock

Blasting or alternative excavation 
methods, with local blocks 
rippable along natural 
discontinuities

Section 1-62 of the 2000 Caterpillar Performance Handbook (Edition 31) indicates rock with 
seismic velocities up to about 7,000 fps are rippable with a Caterpillar D9, and marginally rippable 
for seismic velocities between 7,000 and 9,000 fps.  Based on our boring / test pit data and geologic 
reconnaissance, we expect the upper 10 to 15 feet of decomposed to moderately weathered rock 
will be rippable with a large dozer or excavator equipped with a single shank ripper. 

We expect the following areas (shown on Figures 2B through 2K) will require controlled 
blasting or alternative excavation methods (e.g., splitting, chipping, pneumatic hammers, etc.) to 
facilitate excavation: 

� Westbound auxiliary lane possible cut/wall excavation approximately between A3L Line, 
Stations 125+50 and 134+50 

� Portions of the westbound auxiliary lane cut approximately between A2 Line, Stations 
85+00 and 89+00, roughly below elevation 695 feet 

� Portions of the eastbound on-ramp cuts at the slope between E2 Line, Stations 103+00 
and 109+00, roughly below elevation 725 ft 

� Isolated locations along the eastbound auxiliary lane cut between A2 Line, Stations 
78+00 and 87+00 

� Deeper excavations near the intersection of Silva Valley Parkway and the westbound 
off-ramp 

Competent rock and large boulders may also be present at shallower depths at other locations 
within the project, which may require alternative excavation methods and/or localized 
controlled blasting. 
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Perform controlled blasting, if required and allowable, in accordance with Caltrans Standard 
Specifications (including Sections 7-1.10 and 19-2.03).  The specifications and special 
provisions developed for blasting should address safety issues and avoidance of damage to 
existing pavement, utilities, structures and other natural and man-made features.  To avoid 
damage to foundation rock, do not use blasting techniques to excavate rock within 100 feet 
(laterally) of abutment locations.  

8.1.3 Soil Moisture 

In general, the moisture content of the upper soils ranges from 5 to 11 percent at the time of our 
field exploration.  Unless grading work is completed shortly after the wet season, we expect the 
soil to be generally dry of optimum and require moisture conditioning particularly when mixed 
with the underlying rock.  Over optimum moisture conditions can occur when soils are excavated 
in low lying areas at or adjacent to creeks. 

8.1.4 Grading Factors 

This project is expected to require significant import material.  Based on data developed for this 
study, the majority of proposed cuts will be rippable to approximate depths of 15 to 20 feet.  We 
estimate that the majority of this material will break down to dimension of less than 8 inches and 
be suitable to use in project fills.  We expect that cuts below a depth of approximately 15 feet 
will encounter hard rock and generate mostly oversize material, particularly at the locations 
listed above as requiring blasting to facilitate excavation.  Oversize material (greater than 8 
inches in diameter) will require disposal outside the structural fill limits and should not be 
included in grading factors.  Local, resistant blocks of hard rock that will not readily break down 
may also be encountered at other locations. 

For the usable fill material, we estimate an overall earthwork factor (i.e. in-place volume/re-
compacted volume) ranging from 0.90 to 1.10 for materials placed at 90 to 95% relative 
compaction (per CTM 216).  In consideration of material loss during transport and site work, 
potential for variability within the weathered/fractured rock, and unsuitable/oversize materials, 
we recommend a factor of 0.95 for purposes of construction bidding. 

For oversize rock (generally expected to be excavated from depths greater than 15 feet) used as 
“slope protection” or stockpiled away from embankments, we estimate an earthwork factor on the 
order of 1.3 (bulking). 

8.2 Existing Embankment Fill 
Embankment fill occurs along US 50 primarily at crossings of Carson Creek and Bucks Ravine 
Creek box culverts.  We assume that existing fill located within US 50 right-of-way is 
“engineered fill” placed in accordance with Caltrans “Standard Specifications.”

We observed other fill locations that we consider to be “non-structural fill” in the following areas:
� Westbound off-ramp, W1 Line Sta. 112+00 to 114+50 
� Silva Valley Parkway, SVP Line Sta. 180+25 to 180+75 (dumped material) 
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Remove existing fill at these locations to the elevation of original grade (native ground) and 
replace as engineered fill in accordance with the project specifications. 

8.3 Embankments 
Construct embankments and place new fill in accordance with Caltrans Standard Specifications 
(including Section 19, “Earthwork”).  Due to the presence of loose material at the toe of some 
slopes, we recommend excavation of a keyway (toe bench), 2 feet deep by 10 feet wide, into 
competent material and/or bedrock for the following locations:  

� Westbound Shoulder, A2 Line, Sta. 70+00 to 76+00, and A3L Line, Sta. 135+00 to 137+50 
� Eastbound Shoulder,  A3R Line, Sta. 119+00 to 123+00, and 131+00 to 136+00 
� Silva Valley Parkway, Southbound Shoulder, SVP Line Sta. 180+50 to 182+00 

Where new fill is to be placed onto existing fill slopes or on natural slopes exceeding 5H:1V, 
fully bond into the existing slope by placing on discrete horizontal benches cut fully into the 
slope and below any loose/soft or otherwise unsuitable materials (per Section 19 of Caltrans 
Standard Specifications). 

8.3.1 Embankment Material 

Based on the proposed design (MTCo 2010), embankment fill is required for most widening and 
new roadways. 

We expect that embankment fill will consist of rocky fill material generated from cut portions of 
the project, a potential borrow area in the northeast quadrant, and unidentified commercial 
material sources.  On-site materials and material from the adjacent borrow area are suitable for 
use as embankment fill.  Some clay soils are present above the weathered rock and will be 
restricted from use adjacent to retaining walls and at abutment walls as described in the 
Foundation Report and as controlled by the requirements for Structure Backfill.  Imported 
material used within 4 feet of roadway subgrade elevation must have a minimum R-Value of 25. 

Section 19-5 of Caltrans Standard Specifications provides compaction recommendations for 
placement of rocky fill. 

8.3.2 Slope Stability and Erosion Control 

We expect that embankment slopes constructed at gradients of 2H:1V or flatter to be grossly 
stable when constructed with approved on-site and imported materials and when placed in 
accordance with the Caltrans Standard Specifications for Earthwork. 

Based on the lack of observed subsurface water in roadway borings and test pits completed for 
this project, BCI does not anticipate a need for subdrainage at the base of new fill slopes.  
However, based on actual conditions exposed during construction (such as if local springs are 
exposed) subdrainage may be required. 
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Embankment slopes and areas disrupted by grading are susceptible to erosion from surface 
runoff.  Control overside runoff with curbs, dikes, crown-ditches, down-drains, etc.  Vegetate 
finished slopes to reduce erosion potential.  We provide additional erosion control considerations 
(based on recommendations from Caltrans) below: 

1. During construction, slopes shall be protected during the rainy season with the following 
measures: 

a. Temporary rolled erosion control product (blanket) will be used to protect soil 
contact by rain drops. 

b. Slopes longer than 15 feet shall require the use of temporary fiber rolls. 
c. Soil not covered with a temporary blanket shall be stabilized by using Temporary 

Erosion Control (Poly Stabilizing Fiber Matrix) - no seed required. 
2. All finished slopes with exposed soil shall be left or placed into a roughened state by 

track walking or other means. 
3. All finished slopes longer than 15 feet require fibers rolls (permanent installation). 
4. Finished slopes steeper than 2H:1V shall be protected with an erosion control blanket 

(seed shall be placed beneath blanket prior to placement). 
5. Finished slopes shall be sprayed with a Compost Blanket (Caltrans SSP, 2006 SSP No. 

20-055).  This measure shall also include a seed mix that contains natives to this region 
and that is conducive to establishing long term vegetation. 

6. Placement of Compost Blanket shall occur as late into growing season as possible 
(approximately late September/early October) to minimize predation of erosion control 
seed species. 

We expect on-site materials used for embankment fill to be very rocky.  An amendment and/or 
overlay of suitable topsoil may be necessary for plant growth. 

8.3.3 Settlement 

Provided new embankment material is compacted in accordance with the recommendations of 
this report and in accordance with Caltrans Standard Specifications, we do not expect significant 
settlement of embankment material. 

At the overcrossing and ramp bridge approaches, the foundation soils consist predominantly of 2 
to 3 ft of stiff silt and moderately dense gravels over weathered rock.  Based on this, we expect 
insignificant compression of soil and rock beneath embankments.  The potential for significant 
long-term settlement is low and a waiting period for settlement is not required. 

8.4 Retaining Walls 

8.4.1 Retaining Wall 1 

MTCo proposes a Type 1 (2010 Standard Plan) retaining wall along the eastbound diagonal off-
ramp shoulder approximately between E1 Line, Station 91+15 to 92+54.  See Figure 2D, 
attached, for the approximate retaining wall location. 
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The wall footing will be founded in native soil/weathered rock, retain new embankment fill with 
a slope gradient of about 2H:1V, and be setback from the edge of pavement a minimum of 
approximately 16 feet.  Per Caltrans Standard Plans, Retaining Wall Type 1, use Case 2 (2H:1V 
sloping fill, variable live load surcharge) condition for wall design. 

Based on the design plans by MTCo, wall height (H) will range from approximately 3’-4” to 21’-
10”.  The following design information is provided in Revised Standard Plan (RSP) B3-1B: 

                     Minimum      Maximum 
Design Wall Height, H        4'           22’
Foundation Width, W            6'            23'-6"  
Service q’o, (effective width, B’)  0.9 ksf (4.0 ft.)    3.0 ksf (22.3 ft.) 
Strength q o, (effective width, B’)  2.2 ksf (2.2 ft.)    4.8 ksf (20.7 ft.) 
Extreme q o, (effective width, B’)  3.4 ksf (2.3 ft.)    7.6 ksf (11.8 ft.) 

Footings will be founded on undisturbed (native) materials below the existing embankment fill.  
Our subsurface investigation at this location (T-10-111 and A-10-158) generally encountered 
embankment fill overlying decomposed rock (hard clay) grading down to intensely to moderately 
weathered, moderately fractured, metavolcanic rock.   Blowcounts (N-values) we obtained in the 
native materials are greater than 60 with a California Modified sampler and pocket penetrometer 
readings are greater than 9 ksf (4.5 tsf). 

Maximum bearing stress for the Strength Limit state is up to 4.8 kips per square foot (ksf).  
Undisturbed, native materials (weathered rock) at this location will provide more than adequate 
foundation support for shallow spread footings with total settlement expected to be less than ½-
inch.   Use the following maximum base of footing elevations: 

� West end, wall Station 0+34 to 0+80: 669 ft 
� Wall Station 0+80 to 1+00: 667 ft  
� Wall Station 1+00 to 1+20: 665 ft 
� East end, wall Station 1+20 to 2+10: 663 ft 

The footing may be stepped up at suitable intervals. 

8.4.2 Retaining Wall 2 

MTCo proposes an MSE wall along the eastbound on-ramp shoulder approximately between E2 
Line, Station 110+00 to 111+40.  The wall will be founded in existing embankment fill and 
retain new embankment fill for ramp construction/widening.  See Figure 2E, attached, for the 
retaining wall location. 

MTCo indicates that total wall height (H1) will range from 14’-2” to 16’-8”,  and bearing 
stresses for the Strength condition will range from 3.93 ksf to 4.37 ksf.  Loading Case 1 (level 
surface behind the wall face) applies.  The following design information is provided in Bridge 
Design Aids (BDA) 3-8: 
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                     Minimum      Maximum 
Total Wall Height, H1        14'-2"         16'-8" 
Total Width, BW             11'-6"         13'-6"  
Service q, (effective width, B’)  2.47 ksf (6.87 ft.)  2.80 ksf (8.58 ft.) 
Strength q, (effective width, B’)   3.93 ksf (6.92 ft.)  4.37 ksf (8.56 ft.) 
Extreme q, (effective width, B’)  3.35 ksf (5.08 ft.)  3.79 ksf (6.34 ft.) 

The wall location is at an existing embankment fill with a slope gradient of approximately 
1.5H:1V and a maximum fill height of approximately 45 feet.  The fill was placed for the US 50 
mainline across Carson Creek and a triple box culvert runs beneath the embankment at this point. 

Our observations and subsurface investigation indicate that the fill at this location is composed of 
locally derived, rocky fill that consist primarily of sandy gravel with cobbles and boulders.  
Based on slope exposures, the lower portion of the fill appears to have a significant quantity of 
boulders while the upper portion appears to have a smaller quantity, which would be typical of 
material size grading during embankment construction. 

The MSE wall is a suitable wall type for this location and the bearing capacity exceeds the 
strength limit loads of 3.93 and 4.37 ksf.  Based on an assumed elastic modulus for the existing 
fill of 1,600 ksf (medium dense to dense sand/gravel), we expect total settlement to be less than 
¾-inch.  Analysis results are included in Appendix D. 

We checked global stability with a simple 1.5H:1V fill slope, total wall height of 17 feet, vertical 
embedment of 3 feet into the embankment slope, and fill strength based on a phi angle of 38 
degrees and cohesion of 100 psf.  This analysis resulted in a Factor of Safety greater than 1.5 for 
static (Spencer Method) and 1.2 for pseudostatic using a seismic coefficient of 0.1 (based on ½ 
of the peak ground acceleration value for the site).  Stability analysis results are included in 
Appendix D. 

For wall design, maintain a minimum foundation setback (horizontal clearance) of 4 feet from 
the face of the slope and a minimum foundation embedment depth of 2.5 feet. 

Overexcavate existing embankment fill for a depth of 2 feet below the full base of the wall and 
replace/recompact with Class 2 baserock to obtain a uniform base for wall construction.  Design 
the MSE wall in accordance with Caltrans Standard Plans and BDA 3-8.  Shoring will be 
required for construction unless adequate travel width is available for excavation sloping. 

Consider increased load on the culvert below the wall from the addition of wall fill.  The unit 
weight of fill at the wall location can be assumed as 120 pcf (structure backfill). 

8.5 Culvert Foundation Support 

8.5.1 General Conditions 

We list new culvert locations for local drainage in Table 4. 
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Table 4 - Planned Culvert Locations

General Location Culvert Station 
Location* Culvert Size/Type

Eastbound Diagonal Off-Ramp E1 Line, 93+40 6ft x 7ft Concrete Box (extension)
Eastbound Loop On-Ramp E2 Line, 102+00 18-inch APC
Westbound Diagonal On-Ramp W3 Line, 92+93 6ft x 7ft Concrete Box (extension)
Westbound Diagonal On-Ramp W3 Line, 100+30 24-inch APC
Westbound Mainline A3L Line, 122+80 24-inch CSP (extension)
White Rock Road (realign) C2 Line, 18+94 18-inch APC
White Rock Road SVP Line, 141+10 24-inch APC
White Rock Road SVP Line, 145+40 Quadruple 6ft x 6ft Concrete box
White Rock Road SVP Line, 148+80 24-inch APC
Silva Valley Parkway SVP Line, 165+00 24-inch APC
Silva Valley Parkway SVP Line, 176+80 36-inch APC
Silva Valley Parkway SVP Line, 181+35 48-inch CSP
Tong Road TR Line, 14+50 18-inch APC
Tong Road TR Line, 11+50 Concrete Arch 

     * Approximate Line and Station from plans by MTCo
     APC = Alternative Pipe Culvert, CSP = Corrugated Steel Pipe

Based on the current plans, we anticipate new culverts and culvert extensions will be constructed 
within stiff/dense surface soils and/or weathered rock. We expect that concrete structures (such 
as the box culvert extension and arch culvert at Tong Road) will be founded on weathered/hard 
rock and backfilled with local borrow material. 

Shallow native soils, embankment fills (constructed in accordance with the Caltrans Standard 
Specifications for Earthwork), and the underlying rock are suitable for culvert placement 
when designed and placed in accordance with the Caltrans Highway Design Manual, Standard 
Plans, and Standard Specifications. 

8.5.2 Box Culvert at E1 Line, Station 93+34 and W3 Line, Station 92+93 (Bucks 
Ravine Creek) 

The area for the proposed box culvert extension at the eastbound diagonal off-ramp (Bucks 
Ravine Creek), E1 Line, Station 93+34 is currently submerged and inaccessible.  Based on our 
probing adjacent to the drainage, rock exposure, and nearby test pits, we expect suitable 
foundation (firm weathered rock) approximately 2 feet below existing grade. 

The area for the proposed box culvert extension at the westbound on-ramp (Bucks Ravine 
Creek), W3 Line, Station 92+93 is currently wet and inaccessible.  Based on our probing 
adjacent to the drainage and nearby test pits, we expect suitable foundation (medium dense 
clayey gravel and/or firm weathered rock) within 2 feet below existing grade. 
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Due to the presence of soft surface soils, organics and variable shallow soils at either end of the 
culvert, we recommend that the existing ground surface be overexcavated to a minimum depth of 
2 feet (below the existing ground surface) for the entire width of the box culvert and wing wall 
foundation area plus 2 feet on either side.  Fill the overexcavation with Class 2 aggregate 
baserock compacted to a minimum of 95% relative compaction in accordance with the Caltrans 
Standard Specifications. 
 
For the box culvert, MTCo indicates that the 2010 Standard Plan soil pressures do not apply (due 
to fill height) and that the applicable maximum soil pressures are 4.2 ksf and 5.4 ksf for Service 
and Strength I, respectively.  With overexcavation and backfill with compacted baserock, 
adequate capacity is available.  
  

8.5.3 Box Culvert at SVP Line, Station 145+40 (Bucks Ravine Creek) 

At the White Rock Road crossing of Bucks Ravine, SVP Line, Station 145+40, where a 
quadruple 6ft x 6ft box culvert will be used, weathered rock is present at shallow depths and is 
exposed intermittently near the creek bed.  Our test pits adjacent to this drainage encountered 
moderately hard rock at depths of 1 to 3.5 feet (approximate elevation 635 to 638 feet). 
 
Preliminary plans show the culvert to be 180 feet long with a total width of approximately 28 
feet.  Invert elevation will be 635.05 feet at the downstream end and 635.50 feet at the upstream 
end.  Wingwalls will be used at each end.  We expect suitable foundation (weathered rock) for 
this culvert at the planned invert depth and allowable bearing in excess of 5 ksf is available. 
 

8.5.4 Arch Culvert at TR Line, Station 11+50 (Carson Creek) 

At the Tong Road crossing of Carson Creek, TR Line, Station 11+50, where an arch culvert is 
planned, hard rock is present at very shallow depths and is exposed intermittently in the creek 
bed.  Our test pits adjacent to this drainage encountered hard rock at depths of 1 to 1.5 feet.  We 
expect suitable foundation (hard rock) for this culvert at depths of approximately 2 feet below 
the current creek bottom and allowable bearing in excess of 10 ksf is available.  Foundation 
excavation may encounter an irregular hard rock surface. 
 

8.6 Corrosion Investigation 
We completed 10 corrosivity tests on representative soil/rock samples from our borings and 
test pits, and conducted 4 field resistivity tests.  We summarize the test results in Table 5, 
below, and include the laboratory test reports in Appendix B. 
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Table 5 - Corrosion Test Results (CTM 417, 422, 643)
Exploration/
Test Location 

ID

Sample 
No.

Sample 
Depth 
(feet)

pH Resistivity 
(ohm-cm)

Chloride 
Content 
(ppm)

Sulfate 
Content 
(ppm)

R-10-004 S2 5-6.5 7.1 1,420 17 68
R-10-005 S1 0-1.5 5.6 3,220 14 36
R-10-006 S1 0-1.5 5.3 6,970 14 0.2
A-10-136 D1 2.0-5.0 7.4 2,060 24 65
T-10-107 D1 0-1.5 5.7 5,630 15 0.4
T-10-109 D1 0-2.5 6.1 3,220 14 0.8
T-10-112 D1 0-2.0 5.8 4,290 11 <0.1
T-10-120 D1 4.0-5.0 7.6 2,250 13 8
T-10-152 D1 2.0-3.0 6.4 960 29 3
T-10-153 D1 3.0-5.0 7.0 1,290 29 11

RS1* D1 1.0-2.0 6.2 10,724 --- ---
RS2* D1 1.0-2.0 6.3 6,128 --- ---
RS3* D1 0 – 1.0 5.3 4,979 --- ---
RS4* D1 0.5-1.5 5.4 7,277 --- ---

     *Field resistivity (4-pin) test location and location of soil sample obtained for pH testing 

Based on our testing and observations, we consider the site soils as generally non-corrosive.  The 
maximum chloride and sulfate concentrations we obtained are 29 and 68 part per million (ppm), 
respectively.  The soil pH ranged from 5.3 to 7.6 and the minimum resistivity ranged from 960 to 
10,724 ohm-cm (most greater than 2,000 ohm-cm).  In general, our tests indicate that the surface 
soils have a relatively low pH ranging from 5.3 to 6.1 and the underlying, weathered rock has a 
relatively neutral pH ranging from 7.1 to 7.6. 

We expect that concrete structures (such as the box culvert extension and culvert at Tong Road) 
will be founded on weathered/hard rock and backfilled with local borrow material.  Based on 
anticipated site conditions, our pH, sulfate and chloride testing, and Table 855.4 of the Caltrans 
Highway Design Manual (CHDM), cementious materials must comply with Section 90-2.01C of 
the  Caltrans Standard Specifications.  However, pH values can be in the range of 5.6 to 7.0; 
therefore, water content restriction does apply and a maximum water-to-cementious material 
ratio of 0.45 is applicable. 

9 MATERIAL SOURCES 
We assume that fill material will include the proposed interchange cuts and the potential borrow 
area in the northeast quadrant.  At this time, other import material sources are not identified but 
will be required.  The geotechnical engineer of record must approve all other borrow sources 
prior to transportation and placement. 
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BCI anticipates material generated from cut slopes will be used for fill slopes.  Structural fill 
material should conform to gradation requirements presented in Section 19 of Caltrans Standard 
Specifications.  From a geotechnical standpoint, oversized rock generated from cut excavations 
can be placed outside of structural fill slopes, near the toe of fill embankments, or within other 
designated spoil areas. 

Commercial sources are available nearby for asphalt, Portland Cement Concrete, aggregate base, 
aggregate subbase and permeable materials, as required for this project.  BCI must approve 
import material prior to placement. 

10 CONSTRUCTION CONSIDERATIONS 

10.1 Construction Advisories 
The contractor should verify existing utility line locations and conditions.  Do not stockpile
excavated material or imported borrow material in these areas. 

10.1.1 Naturally Occurring Asbestos 

While rock containing potentially significant quantities of NOA were not observed during 
our site exploration, rock containing NOA could occur within the project. 

Considering that there is a potential for encountering NOA and that fill placed during road 
construction in the 1960’s could contain NOA, BCI recommends preparation of an Asbestos 
Hazard Mitigation Plan in compliance with provisions of El Dorado County Air Quality 
Management District (EDCAQMD) Rule 223-2 and California Air Resources Board 
requirements, as applicable. 

Visually monitor rock types exposed during construction for the potential presence of asbestos 
material.  If construction activities expose NOA, comply with the applicable provisions of 
EDCAQMD Rule 223-2 and the State of California Asbestos Airborne Toxic Control Measure 
(ATCM), CCR Title 17, Section 93105, and perform earthwork in areas containing NOA in 
accordance with Section 19 of the 2010 Caltrans Standard Specifications and Section 19-910 of 
the Standard Special Provisions.  In addition, prepare a worker health and safety program in 
accordance with all regulatory requirements, including CAL OSHA. 

10.1.2 Perched Groundwater and Over-optimum Soil Moisture 

Perched groundwater may be encountered during and shortly following the rainy season within 
shallow soils. If perched groundwater or surface water is encountered, sump pumps may be 
required to facilitate construction. 

Excessively wet (over-optimum) soil conditions can make proper compaction difficult or 
impossible.  Wet soil is commonly encountered during the winter and spring months, or in 
excavations where groundwater or perched groundwater is encountered. 
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In general, wet soil can be mitigated by: 
� Discing the soil during prolonged periods of dry weather 
� Overexcavating and replacement with drier material 
� Lime/cement treatment or stabilization using aggregate and or stabilization fabric  

If wet, unstable soil is encountered, BCI can observe the conditions and provide more specific 
mitigation recommendations. 

10.1.3 Preparation of Existing Fill Locations 

Clear and grub existing fill surfaces and bench into the fill slopes in accordance with the Caltrans 
Standard Specifications.  The geotechnical engineer of record must approve fill surfaces prior to 
placement of embankment fill. 

Where existing slopes are steeper than 5H:1V, bench new embankment fill into the existing 
slope in accordance with the Caltrans Standard Specifications for Earthwork (Section 19-6). 

10.1.4 Cut Slope Construction 

Unanticipated conditions that require mitigation work may be encountered during cut-slope 
excavation.  The Engineer should be notified to review the site, evaluate the nature/extent of the 
conditions, and determine appropriate mitigation measures.  Mitigation measures might include 
laying the slope back, removing weak rock or adverse dipping wedges, providing rockfall 
protection/catchment area, or combinations thereof. 

We expect the following areas will require controlled blasting or alternative excavation methods 
(e.g., splitting, chipping, pneumatic hammers, etc.) to facilitate excavation: 

� Westbound auxiliary lane cut approximately between A3L Line, 
Stations 125+50 and 134+50 

� Portions of the westbound auxiliary lane cut approximately between A2 Line, 
Stations 85+00 and 89+00, roughly below elevation 695 feet 

� Portions of the eastbound on-ramp cuts at the slope between E2 Line, 
Stations 103+00 and 109+00, roughly below elevation 725 ft 

� Isolated locations along the eastbound auxiliary lane cut between A2 Line, 
Stations 78+00 and 87+00 

� Deeper excavations near the intersection of Silva Valley Parkway and the 
westbound off-ramp 

Competent rock and large boulders may also be present at shallower depths at other locations within 
the project, which may require alternative excavation methods and/or controlled localized blasting. 

Where required, perform blasting in accordance with Sections 7-1.10 and 19-2.03 of Caltrans 
“Standard Specifications” and Section 19-4 of the Caltrans “Standard Special Provisions.”  To 
avoid damage to foundation rock, do not use blasting techniques to excavate rock within 100 feet 
(laterally) of abutment locations.  
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10.1.5 Removal of Loose Rock from Slopes 

Excavation of slopes cut into rock will likely result in loose blocks and pieces of rock on the slope 
surface.  Thoroughly scale all rock cut slopes following completion of the cut such that loose 
material is removed from the slope surface.  Complete scaling either manually with hand tools or 
by a mechanical device designed to catch onto and pull loose rock and other debris from the slope. 

10.1.6 Existing Underdrains 

Original construction as-built plans (1965) show that longitudinal underdrains were constructed 
at the toe of cut slopes.  It appears that the drains consist of 8-inch perforated metal pipe.  In the 
eastbound direction, from A2 Line, Station 75+75 to 88+50, the underdrain includes transverse 
segments plus an additional longitudinal line under the travel lanes.   When shoulder area is 
excavated, avoid damage to the underdrains and maintain outlets.  When feasible, confirm 
satisfactory condition and continuity of drain material. 

We did not identify areas that will require additional drainage.  However, review subgrade 
conditions exposed by the new cuts for groundwater seepage and the need for additional drainage. 

10.2 Construction Considerations that Influence Specifications 
BCI anticipates the contractor will be required to prepare an Asbestos Compliance Plan in 
accordance with the Standard Special Provisions Update, and have personnel attend a safety 
training program in accordance with CCR, Title 8, Section 1529, (Asbestos), and Section 5192 
(b)(4)(B), (Hazardous Waste Operations and Emergency Response).  If encountered, NOA 
material left on-site must be covered with a minimum 1-foot layer of asbestos-free material. 

10.3 Construction Monitoring and Instrumentation 
We do not expect geotechnical instrumentation will be necessary for this project.  BCI 
should provide specific geotechnical review during construction of cut-slopes and 
excavation for foundations. 

Visually monitor rock exposed during construction for the potential presence of NOA.  If 
construction activities expose NOA, comply with the applicable provisions of EDCAQMD Rule 
223-2 and the State of California Asbestos Airborne Toxic Control Measure (ATCM), CCR Title 
17, Section 93105, and perform earthwork in areas containing NOA in accordance with Section 
19 of the 2010 Standard Specifications and Section 19-910 of the Standard Special Provisions.  
In addition, prepare a worker health and safety program for excavations in areas with NOA in 
accordance with all regulatory requirements, including CAL OSHA. 

10.4  Hazardous Waste Considerations 
BCI is not aware of any significant hazardous waste considerations for earthwork at the 
project location.  BCI evaluated the potential for aerially deposited lead (ADL) impacts and 
presents the results under separate cover.  Borrow locations must be reviewed for potential 
hazardous waste/materials considerations prior to use.  Based on the local geologic conditions, 
NOA is not a significant issue at the site but should be considered as a potential impact. 
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10.5  Differing Site Conditions and GDR Limitations 
We assume the soil and groundwater conditions encountered in our borings and test trenches are 
representative of the subsurface conditions across the site.  Actual conditions between 
exploration points can be different.  If differing site conditions are encountered, contact BCI 
immediately to provide additional recommendations. 

BCI based this report on the observed site conditions and the referenced preliminary plans 
provided by MTCo.  Use this report only for planning, design, and construction of the roadway 
portion of the project, as described herein. 

Appendix A presents logs of borings and test pits.  The lines designating the interface between 
soil types are approximate.  The transition between material types may be abrupt or gradual.  Our 
recommendations are based on the final logs, which represent our interpretation of the field logs, 
general knowledge of the site, and geological conditions. 

Modern design and construction are complex, with many regulatory sources/restrictions, 
involved parties, construction alternatives, etc.  It is common to experience changes and delays.  
The owner should set aside a reasonable contingency fund based on complexities and cost 
estimates to cover changes and delays. 

BCI performed services in accordance with generally accepted geotechnical engineering 
principles and practices currently used in this area. 

11 GEOTECHNICAL RECOMMENDATIONS AND SPECIFICATIONS 
In this section, we present our recommended geotechnical specifications, and special provisions 
to be used in design and construction of the roadway portions of the project.  If designers have 
questions or problems with any of these recommendations, or, if conditions are found to be 
different during construction, contact BCI to determine if additional fieldwork, analysis, or 
recommendations are required. 

Where referenced below, Standard Specifications and Standard Plans refer to the 2010 California 
Department of Transportation (Caltrans) Standard Specifications and Caltrans Standard Plans. 

11.1  Earthwork 
Perform earthwork in accordance with Section 19 of the Caltrans Standard Specifications;
Structure Backfill must conform to Section 19-3 and Clearing and Grubbing must be performed 
as described and within the limits provided in Section 16.  In addition, earthwork and structural 
backfill shall be performed in accordance with the following special provisions.  If a conflict 
exists between the Caltrans Standard Specifications and special provisions below, the special 
provisions govern. 
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11.1.1 Removal of Existing Fill and Slope Preparation 

Due to the presence of loose material at the toe of some slopes, we recommend excavation of a 
keyway (toe bench), 2 feet deep by 10 feet wide, into competent material and/or bedrock for the 
following locations:

� Westbound Shoulder, A2 Line, Station 70+00 to 76+00, and A3L Line, 
Station 135+00 to 137+50 

� Eastbound Shoulder,  A3R Line, Station 119+00 to 123+00, and 131+00 to 136+00 
� Silva Valley Parkway, Southbound Shoulder, SVP Line Station 180+50 to 182+00  

BCI must approve the over-excavated fill areas prior to placement of embankment fill. 

Existing fill/fill surfaces may contain large boulders which will require removal or will need to 
be broken down.  Clear and grub existing fill surfaces and bench into the existing slopes in 
accordance with the Caltrans Standard Specifications.  The Engineer must approve fill surfaces 
prior to placement of embankment fill. 

11.1.2 Special Provision for Rocky Fill Compaction 

For structural embankment fill construction with “rocky” fill material, use only Section 19-5.02, 
Part C; specifically, fill which exhibits a maximum of 25 percent by volume of material exceeding 
0.67 feet (8 inches) in any dimension.  Where embankment fills have greater than 30 percent 
retained on a ¾-inch sieve, place rocky fill in loose lifts no thicker than 1 foot prior to compaction.  
Moisture condition the matrix soil uniformly to at least 2 percent over the optimum moisture 
content (visual manual method) prior to compaction.  Where 90 percent relative compaction is 
specified, compact each lift of rocky fill with a minimum of five passes of a Caterpillar (CAT) 825 
padded drum compactor making overlapping passes until coverage is complete.  Where 95 percent 
relative compaction is specified, compact each lift of rocky fill with a minimum of seven passes of 
a CAT 825 compactor making overlapping passes until coverage is complete. 

Where trench backfill has greater than 30 percent retained on a ¾-inch sieve, place rocky trench 
backfill in loose lifts no thicker than 1 foot prior to compaction.  Moisture condition the matrix soil 
uniformly to at least 2 percent over the optimum moisture content (visual manual method) prior to 
compaction.  Where 90 percent relative compaction is specified, compact each lift of rocky 
backfill with a minimum of seven passes of a sheepsfoot wheel attached to CAT 235 or larger 
excavator.  Where 95 percent relative compaction is specified, compact each lift of rocky backfill 
with a minimum of nine passes of a sheepsfoot wheel attached to CAT 235 or larger excavator. 

Modify the performance specification as required by the project engineer based on actual 
equipment used and observed compaction results. 

11.1.3 Special Provision for Acceptable Fill and Borrow Material 

On-site soil is suitable for use as fill for the project provided it is free of concentrations of 
organics, debris, and meets particle size requirements of the Standard Specifications and special 
provisions.  Unsuitable materials include surface strippings, broken concrete, and other non-
native material unearthed during general grading. 
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Borrow material must have a minimum R-value of 25 (when used within 4 feet of roadway 
subgrade elevation), contain no significant concentrations of vegetation, debris, or asbestos 
containing rock, and meet the project particle size requirements in the special provisions above. 

12 RISK MANAGEMENT 
Our experience and that of our profession clearly indicates that the risks of costly design, 
construction, and maintenance problems can be significantly lowered by retaining the 
geotechnical engineer of record to provide additional services during design and construction. 

For this project, BCI should be retained to: 
� Review and provide comments on the civil plans and specifications prior to construction. 
� Monitor construction to check and document our report assumptions.  At a minimum, 

BCI should monitor grading, trench backfill, culvert backfill, pavement subgrade and 
aggregate base compaction, and retaining wall foundation excavation. 

� Review proposed borrow material for suitability. 
� Update this report if design changes occur, 2 years or more lapse between this report and 

construction, and/or site conditions have changed. 

If we are not retained to perform the above applicable services, we are not responsible for any 
other party’s interpretation of our report, and subsequent addendums, letters, and discussions. 
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APPENDIX A 

  Log of Test Borings (Bridge Sites, Sheets 1 through 9) 
   Silva Valley Parkway OC 
   Eastbound On-Ramp at Carson Creek (Phase 2) 
   Westbound Off-Ramp at Carson Creek 
   Westbound On - Ramp UC 
   Eastbound Off-Ramp UC 
   White Rock Road Bridge 
   Boring and Test Pit Logs (R-10-008, T-10-101 to A-10-160) 
  Legend of Logs (3sheets) 
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R-10-004

"A3R" LINE"A3L" LINE

"E1" LINE

"C1" LINE

"W2" LINE

"A2" LINE

LOG OF TEST BORINGS 5 OF 9

PLAN

NOTES:

101+00100+00

680

670

660

650

640

630

102+00
PROFILE

99+0098+00

680

670

660

650

640

630

R-10-004672.0+

690 690

700 700

PREPARED FOR THE SILVA VALLEY EB OFF-RAMP UC



R-10-008
T-10-106

"SVP" LINE

"C
1"

 L
IN

E

T-10-107

PLAN

NOTES:

LOG OF TEST BORINGS 6 OF 9
WHITE ROCK ROAD BRIDGE

147+00146+00

630

620

610

600

590

580

PROFILE
145+00144+00

630

620

610

600

590

580

R-10-008642.5+
640 640

650 650

T-10-107636.0+

T-10-106641.0+



SOIL LEGEND

LOG OF TEST BORINGS 7 OF 9

CEMENTATION

BOREHOLE IDENTIFICATION

CONSISTENCY OF COHESIVE SOILS

PLASTICITY OF FINE-GRAINED SOILS

CONE PENETRATION TEST (CPT) SOUNDINGDYNAMIC CONE PENETRATION BORINGHAND BORINGROTARY BORING

NOTE: Size in inches.

SILVA VALLEY PARKWAY ALL STRUCTURES



SOIL LEGEND

LOG OF TEST BORINGS 8 OF 9

GROUP SYMBOLS AND NAMES FIELD AND LABORATORY
TESTING

APPARENT DENSITY OF COHESIONLESS SOILS

MOISTURE

PERCENT OR PROPORTION OF SOILS

PARTICLE SIZE

SILVA VALLEY PARKWAY ALL STRUCTURES



ROCK LEGEND

LOG OF TEST BORINGS 9 OF 9

PERCENT CORE RECOVERY (REC) & ROCK QUALITY DESIGNATION (RQD)

ROCK HARDNESS

FRACTURE DENSITY

WEATHERING DESCRIPTORS FOR INTACT ROCK

LEGEND OF ROCK MATERIALS

RELATIVE STRENGTH OF INTACT ROCK BEDDING SPACING

SILVA VALLEY PARKWAY ALL STRUCTURES
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GEOTECHNICAL DESIGN REPORT EA 03-1E2901, PM 1.07/R2.40 
US 50, Silva Valley Parkway Interchange BCI File No. 556.2 

Logs T-10-104 and T-10-105 on LOTB for 
Eastbound On-Ramp (Phase 2) 
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GEOTECHNICAL DESIGN REPORT EA 03-1E2901, PM 1.07/R2.40 
US 50, Silva Valley Parkway Interchange BCI File No. 556.2 

Log T-10-117 on LOTB for
Westbound Off-Ramp 
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Geotechnical    �    Geo-Environmental    �    Construction Services    �    Forensics 

Appendix D 

Calculations



US 50 / Silva Valley Parkway Interchange, PM 1.07/R2.40                                        BCI File No. 556.2 

1

Stereonet Plot of Discontinuities, Eastbound Auxiliary Lane, 1:1 Cut 
A2 Line 77+00 – 89+00, Western End 

Stereonet Plot of Discontinuities, Eastbound Auxiliary Lane, 1:1 Cut 
A2 Line 77+00 – 89+00, Eastern End 

1:1 Cut Slope 

Phi = 32° 

Critical Zone 

1:1 Cut Slope 
Critical Zone 

Phi = 32° 



US 50 / Silva Valley Parkway Interchange, PM 1.07/R2.40                                        BCI File No. 556.2 

2

Stereonet Plot of Discontinuities, Silva Valley Parkway OC, 1.5:1 Cut 
At South Abutment (approximately A3R Line, 104+00 to 108+00) 

1.5:1 Cut Slope 

Phi = 32°

Critical Zone 



US 50 / Silva Valley Parkway Interchange, PM 1.07/R2.40                                        BCI File No. 556.2 

3

Stereonet Plot of Discontinuities, Westbound Auxiliary Lane Cut/Wall 
Approximately A3L Line 126+00 to 134+00, East End 

Stereonet Plot of Discontinuities, Westbound Auxiliary Lane Cut/Wall 
Approximately A3L Line 126+00 to 134+00, West End 

Existing 1.5:1 
Cut Slope 

Phi = 32°

Critical Zone 

Existing 1.5:1 
Cut Slope 

Critical Zone 

Phi = 32°



US 50 / Silva Valley Parkway Interchange, PM 1.07/R2.40                                        BCI File No. 556.2 

4

Stereonet Plot of Discontinuities, Silva Valley Parkway OC, 1.5:1 Cut 
At North Abutment (approximately A3L Line, 103+00 to 108+00) 

Stereonet Plot of Discontinuities, Westbound Auxiliary Lane 1:1 Cut, 
Approximately A2 Line, Station 85+00 to 89+00   

1.5:1 Cut Slope 

Phi = 32°

Critical Zone 

Wedge dipping out of 
slope at low angle 
(approx 15°), high FOS 

1:1 Cut Slope 

Phi = 32°

Critical Zone Wedge dipping out of 
slope at low angle 
(approx 10°), high FOS 



NOMINAL BEARING RESISTANCE -- STRENGTH LIMIT STATE (AASHTO Bridge Design Specifications)
Date: 10/1/2012 Support: Retaining Wall No 1

Project: Silva Valley Parkway Interchange Boring: T-10-111 and A-10-158
BCI No: 556.2 Base of Footing: Varies at 663 to 669 ft

Equation: q n  = cN cm  + � D f N qm C wq  + 0.5 �  BN � m C w �

in which: Dw Cwq Cw�

N cm  = N c s c i c 0 0.5 0.5

N qm  = N q s q d q i q Df 1.0 0.5

N � m  = N � s � i � >1.5B+Df 1.0 1.0
where:

q n = nominal bearing resistance N c , N q , and N �  = bearing capacity factors

c = cohesion (psf) C wq  & C w �  = correction factors for location of ground water

B = footing width (feet) s c , s � , and s q  = footing shape correction factors

�� = total (moist) unit weight of soil (pcf) d q  = correction factor to account for shearing resistance

D f = footing embedment depth (feet) in material above bearing level

i c , i � , and i q  = load inclination factors

Dw  = depth to ground water taken from the ground surface (feet)
Input Parameters

� = 125 (pcf) d q  = 1.0 Bottom Footing Elevation (feet): 661.5

��= 25 (degrees) * i c  = 1.0 Finished Grade (feet): 665.0

c = 800 (psf)* i �  = 1.0 Ground Water Elevation (feet): 655.0
Df = 3.5 (feet) i q  = 1.0

Dw = 10 (feet)
Resistance Factor ��b)= 0.50

Strength Limit State

Solve for Nominal Bearing Resistance

B' L'
Case 1 (psf) (ksf) (tsf) (psf) (ksf) (tsf)

1 2.0 20.0 1.00 1.00 1.00 1.00 1.00 22600 22.60 11.3 11300 11.30 5.6

2 6.0 20.0 1.00 0.86 1.15 0.88 1.14 27542 27.54 13.8 13771 13.77 6.9

3 8.0 20.0 1.00 0.77 1.21 0.84 1.19 29043 29.04 14.5 14522 14.52 7.3

4 10.0 20.0 1.00 0.72 1.26 0.80 1.23 30490 30.49 15.2 15245 15.24 7.6

5 12.0 20.0 1.00 0.68 1.31 0.76 1.28 31882 31.88 15.9 15941 15.94 8.0

6 14.0 20.0 1.00 0.65 1.36 0.72 1.33 33220 33.22 16.6 16610 16.61 8.3

7 18.0 20.0 1.00 0.62 1.46 0.64 1.42 35732 35.73 17.9 17866 17.87 8.9

8 21.0 20.0 1.00 0.60 1.54 0.58 1.49 37473 37.47 18.7 18737 18.74 9.4

Case 2

1

2

3

4

5

6

7

8

Bearing Capacity Factors Shape Correction Factors
Nc = 20.72 �

Nq = 10.66 � = 0

N� = 10.88 � > 0

Note: If L > 5B, then sc, s�, and sq = 1.0 (Geotechnical Engineering Circular No. 6, FHWA-SA-02-054, pgs 55-56)
* Conservative value of phi and c assumed based on field conditions

Footing Dimensions

(feet)

Cwq Cw� s c s �

Factored NominalNominal

1 + (B/L)tan�

1 + (B/5L) 1.01.0

1 - 0.4(B/L)1 + (B/L)(Nq/Nc)

Effective

s q

Bearing Resistance
Resistance Factor = 1.0

s q

s �s c

Bearing Resistance
Resistance Factor = 0.5



ADDENDUM to GEOTECHNICAL DESIGN REPORT EA 03-1E2901, PM 1.07/R2.40  
US 50, Silva Valley Parkway Interchange BCI File No. 556.2 
El Dorado County, California May 8, 2012 

1

MSE WALL – CALCULATIONS FOR BEARING  

Wall Design Information
The MSE wall will be designed to Caltrans 2010 Standard details/specifications.  Bridge Design Aids 
(BDA), 3-8, Attachment 2, October 2011 is used for design reference.  MTCo indicates that total wall 
height (H1, foundation to roadway level) will range from 14’-2” to 16’-8”.  Bearing stress for the Strength 
condition will range from 3.93 ksf to 4.37 ksf.  The following design information is provided in BDA 3-8: 

H1 (H, face height)  14'-2" (12'-6")  16'-8" (15'-0") 
BW (L, reinf. length)   11'-6" (10'-0")  13'-6" (12'-0") 
Service q, B’(effect. width)    2.47 ksf, 6.87 ft.  2.80 ksf, 8.58 ft. 
Strength q, B’(effect. width) 3.93 ksf, 6.92 ft.  4.37 ksf, 8.56 ft. 
Extreme q, B’(effect. width) 3.35 ksf, 5.08 ft.  3.79 ksf, 6.34 ft. 

The MSE wall will be located on existing embankment fill for US 50.  The fill consists of locally derived, 
coarse, rocky fill (silty/sandy gravel with cobbles).  The embankment slope has a gradient of 
approximately 1.5H:1V.  Minimum embedment depth is 2.5 feet with a minimum clearance of 4 feet from 
foundation face to slope. 

Assumed embankment material properties: 

� Moist unit weight (�) = 140 pcf, use 130 pcf in bearing calculation  
� Phi (�) angle = 44º (from Figure 10.4.6.2.4-1, AASHTO LRFD BDS), use 38º for evaluation 
� Cohesion = 100 psf (for some fines and shear through weathered rock pieces)  
� Groundwater is well below foundation elevation 

Bearing Resistance (references are AASHTO LRFD BDS with California Amendments)

The factored resistance is: 
qR = �b qn (10.6.3.1.1-1) 

Where:
�b = resistance factor (specified in Table 11.5.6-1 for MSE Wall) = 0.65 at strength limit 
qn = nominal bearing resistance (ksf) 

For footings on a slope:  qn =cNcm+ 0.5�BN�mCw (10.6.3.1.2a-1 and 10.6.3.1.2c) 

Where:
 c = cohesion = ~ 100 psf, � = unit weight = ~ 130 pcf 

B = effective footing width = B’= see above wall design information
Ncm = 5 (based on Figure 10.6.3.1.2c-1 “Modified Bearing Capacity Factors for Footing in Cohesive Soils 
and on or adjacent to Sloping Ground”)
N�m = 15 (based on reduced � angle of 38º, and Figure 10.6.3.1.2c-2 “Modified Bearing Capacity Factors 
for Footing in Cohesionless Soils and on or adjacent to Sloping Ground”) 
Cw = 1.0 (groundwater depth >1.5B+footing depth) 



ADDENDUM to GEOTECHNICAL DESIGN REPORT EA 03-1E2901, PM 1.07/R2.40  
US 50, Silva Valley Parkway Interchange BCI File No. 556.2 
El Dorado County, California May 8, 2012 

2

MSE WALL – CALCULATIONS FOR BEARING (continued) 

Capacity at Strength Limit

For B’ = 6.92 ft 
 qn = 100 psf (5) + 0.5 (130 pcf) (6.92 ft) (15) (1.0) = 7,247 psf 
 qR = 0.65 (7,247 psf) = 4,711 psf = 4.71 ksf

For B’ = 8.56 ft 
 qn = 100 psf (5) + 0.5 (130 pcf) (8.56 ft) (15) (1.0) = 8,846 psf 
 qR = 0.65 (8,846 psf) = 5,750 psf = 5.75 ksf

Capacity at Extreme Limit

For B’ = 5.08 ft 
 qn = 100 psf (5) + 0.5 (130 pcf) (5.08 ft) (15) (1.0) = 5,443 psf 
 qR = 1.0 (5,443 psf) = 5,443 psf = 5.44 ksf

For B’ = 6.34 ft 
 qn = 100 psf (5) + 0.5 (130 pcf) (6.34 ft) (15) (1.0) = 6,682 psf 
 qR = 1.0 (6,682 psf) = 6,682 psf = 6.68 ksf

The Factored Resistance at the strength and extreme limit is adequate for design loads indicated above 



Project: Silva Valley Parkway IC
BCI No.: 556.2
Date: 5/8/2012 Location: MSE Wall at E3 110+00, H1 = 14' 2"
By: PFF

FOOTING UNFACTORED VERTICAL LOAD BASED ON ELASTIC SETTLEMENT 

Settlement (in.) 0.62
Footing Length (ft.) 150
Footing Width (ft.) 6.92
A, Footing Area (sq. 
ft) 1038
Square Root A 32.218007
Es (ksf) 1600
�, Poisson's Ratio 0.3
�z (shape and rigidity 
factor) 1.41
Qo (unfactored 
vertical pressure-
ksf) 3.98
Qo (kPa) 190

Note:  Tables from Caltrans Bridge Design Specifications (BDS), November 2003; 
Unfactored vertical pressure calculated using Equation 4.4.7.2.2-1 of the BDS. 



Project: Silva Valley Parkway IC
BCI No.: 556.2
Date: 5/8/2012 Location: MSE Wall at E3 110+00, H1 = 16' 8"
By: PFF

FOOTING UNFACTORED VERTICAL LOAD BASED ON ELASTIC SETTLEMENT 

Settlement (in.) 0.76
Footing Length (ft.) 150
Footing Width (ft.) 8.56
A, Footing Area (sq. 
ft) 1284
Square Root A 35.832946
Es (ksf) 1600
�, Poisson's Ratio 0.3
�z (shape and rigidity 
factor) 1.41
Qo (unfactored 
vertical pressure-
ksf) 4.38
Qo (kPa) 210

Note:  Tables from Caltrans Bridge Design Specifications (BDS), November 2003; 
Unfactored vertical pressure calculated using Equation 4.4.7.2.2-1 of the BDS. 
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1.5451.545
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(psf)

Phi
(deg)

Water
Surface

Ru

Existing�Fill 140 Mohr�Coulomb 100 38 None 0
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Unit�Weight
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Cohesion
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Phi
(deg)

Water
Surface
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Existing�Fill 140 Mohr�Coulomb 100 38 None 0

Srtuctural�Fill 120 Mohr�Coulomb 0 34 None 0

Bedrock 160 Infinite�strength None 0
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Appendix E 

Report Comment and BCI Response 



Note 1: Abbreviations for Typical Documents (if Abbr. is not below, type in the document type)
P=Structure Plans SP=Special Provisions FR=Foundation Rpt DC=Design Calcs TS=Type Sel. Report QCC=Quant. Check Calcs 
RP=Road Plans E=Estimate H=Hydraulics Rpt CC=Check Calcs QC=Quant. Calcs  

�= Comment Resolved 
(for Reviewer’s use) 

OSFP Rev Form 08/2011 Page 1 of 2 

Office of Special Funded Projects 
Comment & Response Form 

(Revised 08/2011) 
General Project Information 
(OSFP Liaison to complete) 

Review Phase 
(OSFP Liaison to complete) 

Reviewer Information 
(Reviewer to complete) 

Dist�EA:� 03-1E2901 PSR/PDS (Review No. 1   ) Reviewer Name: Eric Fredrickson 
Proj�ID�(Phase):� 03 0000 0258 APS/PSR (Review No.    ) Functional Unit:  OSFP
Dist�Co�Rte� 03-ED-50 APS/PR (Review No.    ) Cost Center:

Project�Name:� Silva Valley Pkwy I/C Type Selection Phone Number: 

OSFP�Liaison:� Eric Fredrickson 65% PS&E Unchecked Details e-mail:

Phone:� 916-227-8916 PS&E (Review No.  1 ) Date of Review: 6-4-12 
E�mail:� eric_fredrickson@dot.ca.gov Construction Structure Name*: Silva Valley Pkwy OC (and var) 
� Other: Br No*: 25-0127 (& var) 

� (*Use if  necessary to when comment sheets are  by individual structure) 

Consultant Information (to be filled in by Consultant)
Consultant Structure Lead 

(First and Last Name) 
Consultant Firm Phone Number E-mail Response Date

MTCo / Blackburn Consulting  

#
Doc.
(See

Note 1) 

Page,
Section, or 

SSP

GEOTECHNICAL DESIGN REPORT 
(March 2012) 

Review Comments Consultant Responses �

1 GDR 8.4.1 
Update section to reflect the Revised Standard Plan retaining wall 
Type 1 (2010).  Verify Load Case, foundation pressure, footing 
dimensions, etc. 

Update and verification is included in the 
report

2  8.5.2 

Need to acknowledge that the Bucks Ravine Box Culvert will be 
widened at both ends (“E1” Line and “W3” Line). Do same 
recommendations apply to upstream end of culvert? 
Verify that LRFD loadings / capacities were considered. 

Acknowledgement, discussion, and 
verification is included in the report 

3  11 
Revise 2nd paragraph to reference Caltrans 2010 Standard Plans 
and Standard Specifications for this project. 

Revision is included in the report 

4  General 
Verify ‘blasting’ / ‘no blasting’ requirements around structure 
foundations. 

Requirements were discussed with MTCo 
and Caltrans personnel.  Recommendations 
are included in the report. 



Submittal Data  (Reviewer to complete)
Project ID: 03 0000 0258 Reviewer:  EDF Str Name*:
Date of Review:  Functional Unit:  . Br No*. *=if applicable 

#

Doc.
(See

Note 1) 

Page,
Section, or 

SSP Review Comments  Consultant Responses �

Note 1: Abbreviations for Typical Documents (if Abbr. is not below, type in the document type)
P=Structure Plans SP=Special Provisions FR=Foundation Rpt DC=Design Calcs TS=Type Sel. Report QCC=Quant. Check Calcs 
RP=Road Plans E=Estimate H=Hydraulics Rpt CC=Check Calcs QC=Quant. Calcs  

�= Comment Resolved 
(for Reviewer’s use) 

OSFP Rev Form 12/2010
Page 2 of 2 



# Reviewer Sheet Name Description Response/Action Code Resp. By Ver.
By

4 CG GDR Page 17 Name of specific equipment "Caterpillar D9" may have to be removed. We have incorporated your comment
5 CG GDR Page 21 Be consistent with unit, either "tsf" or "ksf". We have incorporated your comment
6 CG GDR Page 25 Typo, replace EDAQMD with EDCAQMD We have incorporated your comment
7 CG GDR Page 25 Typo, replace ACTM with ATCM We have incorporated your comment
8 CG GDR Page 25 Specs shall meet 2010 version. We have incorporated your comment
9 CG GDR Page 28 Delete "We do not warranty our services" We have incorporated your comment

Silva Valley Parkway Interchange
95% Comment Matrix

El Dorado County
Code:  A: Will Incorporate, B: MTCo to Evaluate, C: Will Not Incorporate, D: Agency to Evaluate, E: Caltrans to Evaluate, F: Will Incorporate Later, G: No Action Required



# PAGE COMMENTS RESPONSE RESOLVED

1 pages 15 -16
Draft

Geotech
Report

Table 2 
The line and stationing for the Silva Valley Overcrossing does not match the line and 
stationing used on the plans.  Westbound Auxiliary Lane "A3L" Line should be "A2".

BCI Response - Reference to Silva Valley 
Overcrossing is a general location only.
Stationing is referenced to the appropriate line.
We understand that the station line reference to 
A3 rather than A2 is correct.  No changes  to 
GDR text.

2 page 18 -
Draft

Geotech
Report

Does the Environmental document allow blasting? OE and Construction requests to 
review the Supplement to the Environmental Document before it is circulated to the public 
for comment.

BCI Response - the discussion is provided in 
case blasting is used.  MTCo will provide 
guidance on use of blasting.  No changes to GDR 
text.

3 page 18 -
Draft

Geotech
Report

Section 8.2
"We observed other fill locations that we consider to be “non-structural fill” in the following 
areas:
  Westbound off-ramp, W1 Line Sta. 112+00 to 114+50
  Tong Road, TR Line Sta. 111+75 to 114+50
  Silva Valley Parkway, SVP Sta. 180+25 to 180+75 (dumped material)

Remove existing fill at these locations to the elevation of original grade (native ground) and 
replace as engineered fill in accordance with the project specifications."

The Plans and specs do not show this fill removal.  Also the Tong Road stationing in the 
report does not match the stationing used in the Plans.

BCI Response - MTCo will address Plan and 
Specification requirements. The Tong Road 
alignment has been changed since our draft 
report and this section is modified appropriately.

4 page 19 -
Draft

Geotech
Report & 
Typical

Sections

8.3 Embankments
"Construct embankments and place new fill in accordance with Caltrans “Standard
Specifications” (including Section 19, “Earthwork”). Due to the presence of loose material 
at the toe of some slopes, we recommend excavation of a keyway (toe bench), 2 feet deep 
by 10 feet wide, into competent material and/or bedrock for the following locations:
  Westbound Shoulder, A2 Line, Sta. 70+00 to 76+00, and A3L Line, Sta. 135+00 to 
137+50
  Eastbound Shoulder, A3R Line, Sta. 119+00 to 123+00, and 131+00 to 136+00
  Silva Valley Parkway, Southbound Shoulder, SVP Line Sta. 180+50 to 182+00"

X-2 implies that the toe key occurs between "A2" STA 80+75 and "A2" 83+75 but the 
Geotech report does not require it in this range.

X-6 does not show any toe rock for the SVP  line.

BCI Response -  BCI did not recommend removal 
at the "A2" STA 80+75 and "A2" 83+75 location 
but it appears that MTCo did for uniformity.  No 
change to the GDR text. 

US 50/SILVA VALLEY PARKWAY INTERCHANGE PHASE 1
CONTRACT NO. PW XX-XXXXX CIP NO. 71328
 65%  REVIEW 

DATE: December 2010__ 

REVIEWER: __Janel Gifford_________



# PAGE COMMENTS RESPONSE RESOLVED

US 50/SILVA VALLEY PARKWAY INTERCHANGE PHASE 1
CONTRACT NO. PW XX-XXXXX CIP NO. 71328
 65%  REVIEW 

DATE: December 2010__ 

REVIEWER: __Janel Gifford_________

5 page 19 -
Draft

Geotech
Report

Section 8.3.1 states "We expect that embankment fill will consist of rocky fill material 
generated from cut portions of the project, a potential borrow area in the northeast 
quadrant, and unidentified commercial material sources."

Neither the plans nor the specs show this borrow area.

BCI Response - This area was identified early in 
the project as a potential location to obtain borrow
materials.  No change to the GDR text. 

6 page 20 - 
Draft

Geotech
Report

The Plans did not include erosion control sheets.  The erosion control considerations listed 
in the geotech report do not match the provisions of the Erosion Control (Type D) special 
provisions provided in the 65% specs.

BCI Response - The erosion control 
considerations provided are based on 
recommendations from Caltrans.  MTCo will 
provide design specifications as appropriate. No 
change to the GDR text.

7 pages 25-26 
Draft

Geotech
report

The Geotech Report recommends preparation of an Asbestos Hazard Mitigation Plan (i.e. 
Asbestos Dust Mitigation Plan [ADMP]), but the specs (Dust Control spec) and the 
Engineers Estimate  (bid items for  Dust Control and for Prepare ADMP) do not address 
this.

BCI Response - No change to the GDR text.

8 page 28 - 
Draft

Geotech
report

10.4 Hazardous Waste Considerations
 "An evaluation of potential aerially deposited lead (ADL) impacts is in
progress."

What is the status of this evaluation?

BCI Response - ADL has been addressed in 
accordance with Caltrans' requirements.  Final 
status is pending review by Caltrans.  Text is 
modified to read "BCI evaluated the potential for 
aerially deposited lead (ADL) impacts and 
presents the results under separate cover."

9 General Will BCI be retained for consultation during construction?  If so, will DOT engage them 
directly or through the design consultant? MTCo to respond

10 X-1, L-2 General- L2 shows sawcut at new ETW; typical sections shows sawcut 9' off existing 
ETW.  Why are do some structural sections have only 0.90' of AB while others have 1.85' 
of AB?

BCI Response - The variable thickness of AB in 
the structural sections is due to subgrade with 
different Resistance Values (R-Value) used in 
design.  Section thicknesses with 0.90' of AB are 
generally cut locations underlain by rock; sections 
with 1.85' of AB are generally fill, existing fill, 
and/or weaker soil locations. 

11 X-2, L-1, L-2 General- L-1 & L-2 show sawcut at new ETW; typical sections shows sawcut 9' off existing 
ETW.  Why are do some structural sections have only 0.90' of AB while others have 1.85' 
of AB?

3. WB US-50 "A2" STA 69+11.05 to "A2" STA 78+25 and "A2" STA 80+75 to "A2" STA 
83+75 - The 60' dimension from the HP to the RW line is not supported by what is shown 
on layout sheet.  This typical section shows a bioswale, but for the range of STA 80+75 to 
83+75 there is none.  The Draft Geotech report recommends toe key between STA 70+00 
and STA 76+00, but this typical implies it occurs throughout the ranges shown- the layout 
sheets do not provide any clarification.

MTCo to respond



# PAGE COMMENTS RESPONSE RESOLVED

US 50/SILVA VALLEY PARKWAY INTERCHANGE PHASE 1
CONTRACT NO. PW XX-XXXXX CIP NO. 71328
 65%  REVIEW 

DATE: December 2010__ 

REVIEWER: __Janel Gifford_________

12 X-3 1. EB US 50 STA "A3R" 112+22.48 to A3R 128+25.82 -  Toe ditch shown  in this section 
should also be shown on drainage plans.  Draft Geotech Report indicates toe key applies 
between STA 119+00 and 123+00, but typical section implies toe key applies through out 
the range- layout sheets provide no clarification.
2. WB US 50 - STA "A3L" 120+50 to "A3L" 124+55 and STA "A3L" 135+13.52 to STA 
"A3L" 137+42.64 - The 15' min dimension shown from the toe of slope to the RW and from 
toe of slope to HP does not work with the HP to RW dimensions of 35'-48'. Where 0' apply 
between ES and sawcut?  The Draft Geotech Report recommends a toe key between STA 
135+00 and 137+50, but this typical section implies the toe key applies throughout the 
range- layout sheet provides no clarification.

MTCo to respond

13 X-6, C-18 Silva Valley Pkwy/White Road Typical Section-

3. This typical begins at STA "SVP" 121+04.74, but the work starts at STA 138+76.95 and 
this typical section is not representative of the work to be done between STA 138+76.95 
and BB. Draft Geotech Report recommends toe key for southbound shoulder from STA 
180+50 to 182+00.

MTCo to respond

14 WB Off 
Ramp Ret 

Wall

Sheets 1 of 5 and 5 of 5 - General Plan No.1  and Retaining Wall Type 7 H=4'-11'- Draft 
Geotech Report has max height as 7'.  This retaining wall is founded in rock, but the 
design parameters shown are for soil.

MTCo to respond


