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1 INTRODUCTION 

1.1 PURPOSE  
Blackburn Consulting (BCI) prepared this Foundation Report for the Lone Tree Slough Bridge 
(Widen) on State Route (SR) 99 in San Joaquin County, California.  It contains our subsurface 
findings, conclusions and recommendations for bridge design. 
 
This report is for HDR Engineering, Inc. (HDR), San Joaquin Council of Governments 
(SJCOG), and California Department of Transportation (Caltrans) to use during bridge design 
and construction.  It shall not be used or relied upon by others, or for different locations or 
improvements without the written consent of BCI. 
 

1.2 Scope of Services 
To prepare this report, BCI: 

1. Discussed the project with HDR. 
2. Attended the September 10, 2009 Type Selection Meeting with the design team 

and Caltrans. 
3. Reviewed HDR’s August 5, 2009 Structure Type Selection Report for the structure. 
4. Reviewed “As-Built” plans for the existing bridge structures (29-0023R/L). 
5. Reviewed preliminary plans for the structure prepared by HDR.  
6. Reviewed published maps and literature related to site geologic and seismic conditions.  
7. Observed, logged and sampled two exploratory test borings to depths of about 63 feet (ft.).  
8. Reviewed Caltrans comments regarding our April 23, 2010 Draft Foundation Report and 

prepared responses.  See Appendix E for Caltrans comments and BCI responses.  
9. Performed engineering analysis and calculations to develop our conclusions and 

recommendations.  
 

1.3 Site Description 
The project site is located along SR 99 about 1,650 ft. north of Turner Station OH in San Joaquin 
County, California.  The approximate site coordinates are 37.8645 degrees north latitude, 
121.2189 degrees west longitude.  We show the project location on Figure 1 in Appendix A.   
 
At this location, Lone Tree Creek flows northwesterly within an improved channel section about 
25 ft. wide.  The existing ground surface in the median area north and south of the creek is 
essentially flat at approximate elevation 32 ft. (NGVD 29).  Low channel grade is near elevation 
23 ft. (NGVD 29), about 9 ft. below the top of banks.  The channel banks below and within the 
median area between the existing SR 99 structures are concrete lined and slope at about 1.5:1 
(horizontal:vertical distance).   
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The existing left (southbound) and right (northbound) bridge structures were constructed in1955 
and consist of 3-span, concrete flat-slab bridges, approximately 38 ft. wide and 63 ft. long.  The 
substructure consists of pile supported abutments and bents.  A 35-foot wide median area 
separates the existing structures.  Existing bridge approach fills extend 2-3 ft. above the 
relatively level original grade outside the creek channel. 
 

1.4 Project Description 
A new bridge widening structure will be constructed to close the median gap between the 
existing left/right bridges for the SR99 median widening project.  The median widening structure 
will consist of a 3-span, concrete flat-slab bridge, approximately 35.3 ft. wide and 68.7 ft. long.  
The right bridge (northbound) will also be widened on the east side to accommodate a 
northbound onramp along the “FR2” Line.  The onramp widening structure will also consist of a 
3-span, concrete flat-slab bridge.  It will be approximately 68.7 ft. long and vary from 35.9 ft. 
wide at Abutment 1 (south) to 29.8 ft. at Abutment 4 (north).  Bridge substructure will consist of 
pile supported abutments and pile bents, similar to existing. 
 
To protect abutment piles from scour, the existing concrete slope paving/cutoff wall will be 
repaired/rehabilitated within the median.  New slope paving will be constructed east of the 
existing right bridge for the new widen structure.   
 
New approach fill heights will vary from about 2 ft. (median area) to 5 ft. (northbound onramp).   
 

2 SUBSURFACE EXPLORATION 
BCI retained Precision Drilling, Inc. to drill and sample four exploratory borings (two for the 
southbound off-ramp and two for the widening) at the site to characterize the subsurface 
conditions and obtain samples for laboratory testing.  The drillers used a CME 75 truck-mounted 
rig to drill the borings using 6 and 8-inch O.D. hollow stem auger. 
 
For the Lone Tree Slough Bridge (Widen), we observed, logged and sampled Borings A-09-F1 
and A-09-F4 on March 18, 2009 and August 4, 2009 to a maximum depth of approximately 
62 ft. (elev.-28.5 ft., NGVD 29).  For the Lone Tree Slough SB Off Ramp Bridge, BCI observed, 
logged and sampled Borings A-09-F2 and A-09-F3 on March 24 and 25, 2009 to a maximum 
depth of approximately 63 ft. (elev.-33 ft.., NGVD 29).  BCI determined boring locations and 
elevations using topography and elevation data provided by HDR. 
   
The drillers obtained drive samples with a Modified California sampler (equipped with 2.4-inch 
I.D. brass liners) and a Standard Penetration Test sampler (1.4-inch I.D.).  The samplers were 
driven into the ground with a 140 pound automatic trip hammer falling 30 inches.  The N-values 
shown on the Log of Test Borings in Appendix A are uncorrected “field” values.  For the 
Modified California sampler, BCI multiplied the field N-value by a factor of 0.65 to obtain and 
approximate SPT N-value.    
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FHWA’s Soil and Foundations Reference Manual, Volume 1 (FHWA NHI-06-088, December 
2006) indicates that the hammer energy transfer ratio ranges between 80-100% for automatic trip 
hammers.  To be conservative, BCI assumed a hammer energy transfer ratio of 75% in the 
absence of recent hammer calibration data.   
 
BCI’s project geologist, Mr. Aaron Wood, logged the borings consistent with the Unified Soil 
Classification System (USCS).  BCI retained soil samples recovered with the drive samplers in 
moisture-proof containers for laboratory testing and reference.  BCI also obtained bulk samples 
from auger drill cuttings and made ground water observations in the borings during and at 
completion of drilling operations. 
 
We provide the existing Log of Test Borings for the original bridge in Appendix A. 
 

3 LABORATORY TESTING 
BCI completed the following laboratory tests on representative soil samples obtained from the 
exploratory borings:   

• Moisture Content - Dry Density  
• Unconfined Compressive Strength  
• Undrained-Unconsolidated Triaxial Compression 
• Consolidation 
• Grain Size Analysis 
• Atterberg Limits  
• Sulfate/Chloride Content  
• pH/Minimum Resistivity  

 
BCI performed laboratory tests in conformance with current ASTM and Caltrans test procedures.  
We present the laboratory test results summary and laboratory test results in Appendix B. 
 

4 GEOLOGY AND SUBSURFACE CONDITIONS 

4.1 Regional Geology 
Literature published by the California Geological Survey (CGS) indicates that the site is located 
in the San Joaquin Valley within the central portion of the Great Valley Geomorphic Province.  
This province encompasses the San Joaquin Valley in the south and the Sacramento Valley in the 
north.  The province is bounded by the Sierra Nevada to the east, the Coast Ranges to the west, 
the Klamath Mountains and Cascade Range to the north. 
 
The Great Valley is a broad, elongated, northwest trending, structural trough that has been filled 
with a thick sequence of sediments.  The eastern margin of the valley is formed by the west 
sloping Sierran bedrock surface that extends westward beneath the alluvium and older 
sedimentary bedrock within the valley.  The western border is underlain by east dipping rock of 
the Coast Ranges that form a deeply buried trough. 
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During the late Mesozoic and through most of Tertiary time (approximately 100 million to 20 
million years ago), deposition of thousands of feet of marine sediments occurred within the Great 
Valley.  Continental deposits (generally alluvium) of late Tertiary and Quaternary age 
(approximately 20 million years ago to the present) overlie these marine deposits.  Both the 
continental deposits and the underlying marine sediments form a wedge of sediments that 
generally thickens from east to west.  The accumulated thickness of the marine and continental 
sediments is at least several thousand feet at the site. 
 

4.2 Local Geology 
BCI evaluated the geology of the area by review of published geologic maps and literature, site 
review, and subsurface exploration.  Mapping by the California Geologic Survey1 shows the site 
is underlain by sediments of the Pleistocene-age Modesto Formation.  These sediments are 
alluvium comprised mostly of sand, silt and clay.  We present a Geologic Map as Figure 2 in 
Appendix A. 
 

4.3 Subsurface Conditions 

4.3.1 Soil 

In general, the soil profile at this site is comprised of medium dense to dense (locally loose), silty 
and clayey sand, interlayered with medium stiff to hard, sandy clay and silt to a depth of 63 ft. 
(elev.-33.0 ft., NGVD 29).  These soil conditions are similar to those shown on the As-Built Log of 
Test Borings (LOTB) for the existing northbound Lone Tree Slough Bridge (Bridge No. 29-0023R).   
 
We consider the soils described in the test borings for this study, and those shown on the 
As-Built LOTB, to be consistent with alluvial sediments of the Modesto Formation.   
 
Based on our laboratory testing, the dry density of the soil units ranged from about 93 pcf to 
123 pcf, at moisture contents between 7% and 30%.  Triaxial testing (unconsolidated, undrained) 
of the clay and clay sand soil at depths of about 31 to 36 feet yielded undrained cohesion values 
ranging from 1,196 psf to 5,216 psf.  Unconfined compressive strength testing of the silt/clay soil 
at depths of about 15 feet and 20 feet yielded unconfined compressive strengths of values of 
3.2 tsf and 1.1 tsf, respectively. 
 
Refer to the Log of Test Borings (LOTB) and As-Built Log of Test Borings in Appendix A for 
more specific soil descriptions, laboratory test results, and blow count data.  We also include the 
required LOTB Sheet Checklist in Appendix A for the Final Foundation Report. 
 

4.3.2 Ground Water 

Table 1 presents the ground water depth/elevations measured in our borings during drilling.   
 

                                                 
1 Geologic Map of the San Francisco-San Jose Quadrangle, 1:250,000, California Division of Mines and Geology, 
1990. 
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Table 1: Ground Water Elevations 

Boring Number Reading Date Groundwater Depth 
(ft.) 

Ground Water Elevation 
(ft.*) 

A-09-F1 3/18/2009 45.5 -12.5 

A-09-F2 3/24/2009 43.0 -13.0 

A-09-F3 3/25/2009 46.5 -16.5 

A-09-F4 8/4/2009 40.0 -7.5 
 *NGVD 29 datum 
 
 
The As-Built LOTB sheet for the existing structures shows ground water within about 10 ft. of 
ground surface (drilled July, 1954). 
 
According to the San Joaquin County Internal Groundwater Data Center interactive website 
(http://www.sjmap.org/groundwater/), ground water elevations in the vicinity of the site have 
dropped 20 ft. or more since the late 1950’s.  Within the last 20 years ground water level has 
fluctuated between elev. 3 to -15 ft. in the site vicinity, consistent with our boring data. 
 
BCI used a design ground water level at elev. 0 ft. (NGVD 29) in our geotechnical analysis for 
this site. 
 
Ground water levels can fluctuate due to changes in precipitation, slough levels, irrigation, 
pumping of wells, and other factors.  Seepage from the slough may cause perched ground water 
conditions at and below the existing slough water levels adjacent to the slough at any time of year.   
 

5 CORROSION EVALUATION 
BCI performed corrosion testing on four samples obtained from the borings completed at this 
site.  Table 2 presents the test results for pH, resistivity, sulfates and chlorides. 
 

Table 2: Soil Corrosion Test Summary 

Boring/Sample 
Number Depth (ft) Elevation  

(ft) 

Minimum 
Resistivity 
(Ohm-cm) 

pH 
Chloride 
Content 
(ppm) 

Sulfate 
Content 
(ppm) 

A-09-F1/11b 40.5-41.0 -7.5 to -8.0 1,210 7.66 24.8 26.2 

A-09-F2/3c 6.0-6.5 23.5 to 24.0 1,050 7.47 39.0 21.1 

A-09-F3/6c 16.0-16.5 13.5 to 14.0 1,800 7.77 21.9 4.6 

A-09-F4/1b 5.5-6.0 26.5 to 27.0 1,390 8.04 38.3 29.7 
Note: Caltrans considers a site to be corrosive to foundation elements if one or more of the following conditions exist:  

Chloride concentration is greater than or equal to 500 ppm, sulfate concentration is greater than or equal to 2000 ppm, 
or the pH is 5.5 or less (Caltrans, "Corrosion Guidelines", version 1.0, September 2003). 
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According to Caltrans Corrosion Guidelines (Version 1.0, September 2003), the site is not 
considered corrosive to structural elements.  Appendix B contains the soil corrosion test results. 
 

6 SEISMIC DATA AND EVALUATION 

6.1 Caltrans Seismic Design Criteria 
Based on the Caltrans 1996 California Seismic Hazard Map, the peak horizontal rock 
acceleration for the site is approximately 0.17g.  The causative fault is the Midway-San 
Joaquin/N Fault located about 18 miles to the southwest.  According to the 1996 Caltrans 
Seismic Map (Technical Report), the style of faulting is not known/published and this fault is 
listed as a new earthquake source.  The estimated Maximum Earthquake Moment Magnitude for 
this fault is 6.75.  BCI includes a Regional Fault Map showing peak bedrock accelerations as 
Figure 3 in Appendix A. 
 
We classify the site soil profile as Type D using Table B.1 of the June 2006 Caltrans Seismic 
Design Criteria (SDC), Version 1.4, with SPT values ranging from 15 to 50.   
 
Based on the above information, use the 0.2g peak horizontal rock acceleration curve (0.28g 
peak ground acceleration) from Figure B.7 (Soil Profile Type D, Magnitude: 6.5± 0.25) of the 
SDC for bridge structure design.  We include our recommended ARS curve for bridge design as 
Figure 4 in Appendix A. 
 
For geotechnical purposes, a peak ground acceleration of 0.24g (interpolated from Figure B.7 
between the 0.1g and 0.2g ARS curves for the peak horizontal acceleration of 0.17g at the site) is 
appropriate for liquefaction and seismic settlement potential evaluations. 
 

6.2 Fault Rupture 
The site does not lie within or adjacent to an Alquist–Priolo Earthquake Fault Zone for fault 
rupture hazard, and no known active faults cross the existing bridge.  We therefore consider the 
potential for fault rupture and ground displacement to adversely affect the proposed structure as 
very low to nonexistent.   
 

6.3 Seismic Slope Stability 
We consider the potential for seismic slope instability of the existing canal slopes in-place at 
1.5:1 (or flatter) at this site to be very low to nonexistent for the design peak ground acceleration 
of 0.24g and conditions encountered in our borings. 
 

6.4 Liquefaction and Seismic Settlement Potential 
Liquefaction can occur when relatively loose, saturated granular soil and specific soft, saturated 
fine-grained soils are subject to ground shaking sufficient to increase pore pressures to trigger 
liquefaction.  Based on the soil and ground water conditions encountered in our borings, we 
consider the potential for detrimental liquefaction at the site to be nonexistent for the design peak 
ground acceleration of 0.24g.   
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During a seismic event, ground shaking can cause densification of granular soil above the water 
table that can result in settlement of the ground surface.  Based on the soil and ground water 
conditions encountered in our borings, we consider the potential for detrimental seismic 
settlement at the site to be nonexistent for the design peak ground acceleration of 0.24g. 
 

7 SCOUR EVALUATION 
HDR Inc. performed a hydrology and hydraulics study2 for structure that included the following 
scour data for the bridge. 
 
 

Table 3:  Scour Data 

Bridge Support 
Estimated 

Contraction Scour 
(ft.) 

Estimated Local 
Scour (ft.) 

Total Scour 
Depth (ft.) 

Total Scour 
Elevation (ft.) 

Abutment 1 0.00 0.00 0.00 N/A 
Bent 2 0.85 3.6 4.45 18.9 
Bent 3 0.85 3.6 4.45 18.8 

Abutment 4 0.00 0.00 0.00 N/A 
 
 
HDR assumed that no long-term channel aggradation or degradation will occur at the site based 
on their field observations of the channel in the vicinity of the existing structures. 
 

8 AS-BUILT FOUNDATION DATA 
The As-Built Records show the existing left and right bridges are supported on driven 45-ton 
steel monotube piles filled with unreinforced concrete.  The 1954 foundation report 
recommended specified pile tip at elev.-10 ft.  A pile driving letter dated April 22, 1955, 
indicates that the actual total driven lengths of the piles were about 60% of the recommended 
total lineal footage, and that pile driving encountered harder soil conditions than expected, 
causing some of the steel shells to deform/bulge.  This appears to be reflected by the As-Built 
LOTB sheet, which shows the piles driven to about elev. 10 ft. (average) at the abutments and 
about elev. 5 ft. (average) at the bents.  An additional pile was driven at Abutment 1 (left 
structure) to replace a pile that deformed before reaching bearing.  
 
 
 

                                                 
2 Final Hydrology & Hydraulics Report, SR99, Littlejohns Creek, French Camp Slough, and Lone Tree Creek 
Crossings, Post Mile 5.3-15.0, July 2009; revised scour results provided by email on 01/22/10. 
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9 FOUNDATION RECOMMENDATIONS 

9.1 Foundation Data and Loading 
The subsurface conditions encountered in our borings indicate that the site is conducive for either 
driven or cast-in-drilled-hole (CIDH) piles.  Since CIDH piles would require temporary casing 
and slurry drilling due ground water and/or seepage from the slough, we favor the use of driven 
piles over CIDH piles.  Spread footings are not considered feasible for support due to the 
potential for excessive settlement. 
 
Based on the above information, driven Class 90 (Alt X) precast, prestressed concrete piles were 
selected for abutment support.  Driven 15” precast, prestressed concrete pile extensions (Slab 
Bridge Pile Details, Section B-B, Sheet xs1-230, 4/4/1997) were selected for bent support.     
 
HDR provided the following foundation design information in Tables 4 and 5. 
 
 
 

Table 4:  Foundation Design Data Provided By HDR 

Foundation Design Data 

Pile Cap Size (ft) Support 
No. 

Design 
Method  

Pile 
Type 

Finish 
Grade 
Elev. 
(ft)* 

Pile Cut-off 
Elevation 

(ft)* 
B L 

Permissible 
Settlement – 

Service 
Load (in) 

Number of 
Piles Per 
Support 

Abut 1 WSD Class 90 
(Alt. X)  30.50** 27.75 N/A N/A 1 6 

Bent 2 LRFD 
15” PC/PS 

Pile 
Extensions 

23.00 32.00 N/A N/A 1 4 

Bent 3 LRFD 
15” PC/PS 

Pile 
Extensions 

23.00 32.00 N/A N/A 1 4 

Abut 4 WSD Class 90 
(Alt. X) 30.50** 27.50 N/A N/A 1 6 

* Finished Grade and Pile Cut-off Elevation are approximate and are subjected to change once more accurate final survey data 
would become available. 

** Finished Grade indicates the ground elevation in front of abut wall/ top of slope. 
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Table 5:  Foundation Design Loads Provided By HDR 

Foundation Design Loads 

Service-I Limit State (kips) Strength Limit State  
(Controlling Group, kips) 

Extreme Limit State  
(Controlling Group, kips) 

Total Load Permanent 
Loads Compression Tension Compression Tension Support 

No. 

Per 
Support 

Per 
Pile 

Per 
Support 

Per 
Support 

Max.  
Per 
Pile 

Per 
Support 

Max.  
Per 
Pile 

Per 
Support 

Max.  
Per 
Pile 

Per 
Support 

Max.  
Per 
Pile 

Abut 1 290 70 140 N/A N/A N/A N/A N/A N/A N/A N/A 

Bent 2 400 N/A 225 590 195 0 0 N/A 72 0 0 

Bent 3 400 N/A 225 590 195 0 0 N/A 72 0 0 

Abut 4 290 70 140 N/A N/A N/A N/A N/A N/A N/A N/A 

  
 

9.2 Foundation Recommendations and Pile Data Table 
BCI used the above foundation design data and loading conditions to evaluate bent foundations 
using AASHTO LRFD Bridge Design Specifications-4th Edition with current Caltrans 
Amendments.  We evaluated abutment foundations using Caltrans November 2003 Bridge 
Design Specifications for foundations using Working Stress Design methods.  We present our 
foundation recommendations in Tables 6, 7 and 8 on the following pages. 
 
 

Table 6:  Foundation Recommendations for Abutments  

Abutment Foundation Design Recommendations 

LRFD Service-I Limit 
State Load – 

Compression (kips) 

Required 
Nominal 

Resistance 
(kips) 

Per Support 
Support Pile Type 

Cut-off 
Elev. 
(ft.) 

Total Permanent 
Per 
Pile 

Comp
. Tens. 

Design Tip 
Elevations 

(ft.) 

Specified 
Tip 

Elevation 
(ft.) 

Nominal 
Driving 

Resistance 
(kips) 

Abut 1 Class 90 
(Alt. X) 27.75 290 140 70 140 0 

 
-5.0(a) 

 
-5.0 140 

Abut 4 Class 90 
(Alt. X) 27.50 290 140 70 140 0 -5.0(a) -5.0 140 

    Notes: 
 

 
 
 

1) Design tip elevations for Abutments are controlled by (a) Compression. 
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Table 7:  Foundation Recommendations for Bents 

Bent Foundation Design Recommendations 

Required Factored Nominal 
Resistance (kips) Per Pile 

Strength Limit Extreme Event Su
pp

or
t 

Pi
le

 T
yp

e 

C
ut

-o
ff

 E
le

v.
 (f

t.)
 

LR
FD

 S
er

vi
ce

-I
 L
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it 
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e 
Lo

ad
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 S

up
po

rt 
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 (k
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s)
 

To
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e 
Su
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t S
et
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m

en
t 

(in
.) 

Comp 
ϕ = 0.7 

Tens. 
ϕ = 0.7 

Comp 
ϕ = 1.0 

Tens 
ϕ = 1.0 D

es
ig

n 
Ti

p 
El

ev
at

io
ns

 
(f

t.)
 

Sp
ec

ifi
ed

 T
ip

 
El

ev
at

io
ns

 (f
t.)

 

N
om

in
al
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riv

in
g 

R
es

is
ta

nc
e 

R
eq

ui
re

d 
(k

ip
s)

 

 
Bent 2 

15” PC/PS 
Pile 

Extensions 
32.00 400 1 195 0 72 0 -23.0(a) 

-23.0(b) -23.0 310 

Bent 3 
15” PC/PS 

Pile 
Extensions 

32.00 400 1 195 0 72 0 -23.0(a) 
-23.0(b) -23.0 310 

     Notes: 
 
 
 
 
 
 
Based on our analysis presented in the following sections, BCI presents our recommended Pile 
Data Table as Table 8: 
 

Table 8:  Pile Data Table 
Pile Data Table 

Nominal Resistance 
(kips) Support Pile Type 

Compression Tension 

Design Tip 
Elevations (ft.) 

Specified 
Tip 

Elevation 
(ft.) 

Nominal 
Driving 

Resistance 
(kips) 

Abut 1 Class 90  
(Alt. X) 140 0 -5.0(a)  -5.0 140 

Bent 2 15” PC/PS 
Pile Extensions 280 0 -23.0(a),(b) -23.0 310 

Bent 3 15” PC/PS 
Pile Extensions 280 0 -23.0(a),(b) -23.0 310 

Abut 4 Class 90  
(Alt. X) 140 0 -5.0(a) -5.0 140 

Notes: 
 
 
 
 
 

1) Design tip elevations for Bents are controlled by (a) Compression (Strength Limit), (b) 
Scour, respectively. 

2) The nominal driving resistance (310 kips) required for Bent piles is equal to the required 
nominal resistance needed to support the factored load plus driving resistance from the 
penetrated soil layers, if any, which do not contribute to the required nominal resistance due 
to scour. 

1) Design tip elevations for Abutments are controlled by (a) Compression. 
2) Design tip elevations for Bents are controlled by (a) Compression (Strength Limit), 

(b) Scour, respectively. 
3) The nominal driving resistance (310 kips) required for Bent piles is equal to the required 

nominal resistance needed to support the factored load plus driving resistance from the 
penetrated soil layers, if any, which do not contribute to the required nominal resistance due 
to scour. 
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9.3 Engineering Parameters 
The following engineering parameters are generalized and based on: 

• Unit weights represent average values based on our laboratory tests, local experience and 
published typical values. 

• Cohesion was conservatively assumed based on average values from unconfined 
compressive strength testing, triaxial testing (unconsolidated, undrained), field pocket 
penetrometer testing, and published blow count correlations. 

• Friction angles were based on published blow count correlations.   
• Modulus and E50 strain values for lateral pile analysis were obtained from the July 2004 

LPILE Plus 5.0 Technical Manual for appropriate soil type and consistency. 
• Engineering experience and judgment.   
• BCI used a ground water elevation of 0 ft. (NGVD29) for design. 

 

9.3.1 Compressive Resistance 

We used the generalized soil parameters in Table 9 in our bearing capacity analysis. 
 

Table 9:  Generalized Soil Parameters  
Elevation 

(NVGD29) Soil Type Unit Weight
(lb/ft3) Friction Angle (degrees) Cohesion 

(psf) 
28.0 to 15.0 Clay / Sandy Clay 130 --- 2,200 

15.0 to 4.0 Clayey Sand / Sand 121 30 (end bearing) / 33 (skin friction) --- 

4.0 to 0.0 Clayey Sand 120 28 (end bearing and skin friction) --- 

0.0 to -2.0 Clayey Sand *58 28 (end bearing and skin friction) --- 

-2.0 to -10.0 Clay *64 --- 2,000 

-10.0 to -17.0 Clayey Sand *79 36 (end bearing and skin friction) --- 

-17.0 to -30.0 Clay *65 --- 3,000 
*Buoyant Unit Weight 
 
 
 

9.3.2 LPILE Parameters 

HDR requested that BCI provide LPILE parameters for use in their equivalent column length and 
lateral pile analysis.  Table 10 provides our recommended LPILE parameters for the abutment 
and bent piles. 
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Table 10:  LPILE Parameters 

Elevation 
(NGVD29) 

L-Pile Soil Type 
(p-y curve model) 

Unit 
Weight
(lb/ft3) 

Friction 
Angle 

(degrees)

Cohesion 
(psf) 

Modulus, 
k 

(lb/in3) 
E50 

28.0 to 15.0 Stiff Clay w/o Free Water 130 --- 2,200 ** 0.005 

15.0 to 4.0 Sand (Reese) 121 30 --- 70 --- 

4.0 to 0.0 Stiff Clay w/o Free Water 120 --- 500 ** 0.010 

0.0 to -2.0 Stiff Clay with Free Water *58 --- 500 300 0.010 

-2.0 to -10.0 Stiff Clay with Free Water *64 --- 1,200 500 0.007 

-10.0 to -17.0 Sand (Reese) *79 36 --- 100 --- 

-17.0 to -30.0 Stiff Clay with Free Water *65 --- 2,500 1,000 0.005 

*Buoyant Unit Weight 
**LPILE 5.0 does not report the k value for the Stiff Clay Without Free Water soil type.  The k value is 
internally computed using the cohesion and E50 input parameters. 
 

 
Neglect lateral resistance at the bents above the total scour elevation. 
 
 

9.4 Abut 1 and Abut 4 Piles (Class 90) 
In accordance with current Caltrans specifications, we used the Working Stress Design (WSD) 
for the abutment piles.  BCI evaluated Alternative “X” Class 90 piles with a T dimension of 
12 inches for the abutments.  BCI presents the results of our compressive resistance and 
settlement analysis below.  No tension demand is indicated for abutment piles. 
 

9.4.1 Compressive Resistance 

The tips of the Class 90 precast, prestressed concrete (PPC) piles will bear in medium dense to 
dense silty sand about 27 ft. below the existing channel bottom elevation.  
 
Our calculations indicate that the nominal compressive resistance of the PPC piles can be 
obtained through about 10% end bearing and 90% skin friction.  Actual contributions to end 
bearing and skin friction could vary depending on how the load is transferred to the piles.  We 
neglected the approach fill in our skin friction and end bearing analysis.  We modeled the top of 
abutment piles at elev. 27.5 ft. (lowest cut-off elevation). 
 
We determined the compressive resistance using the Federal Highway Administration’s Driven 
1.2 (March 20, 2001) computer program developed by Blue-Six Software, Inc.      
 
Refer to the Driven output files in Appendix C for the analysis results. 
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9.4.2 Settlement 

We calculated immediate settlement of approximately 0.7 inches for the Service-I Limit State 
total load (per pile) using the method outlined in Section 16-10 of Foundation Analysis and 
Design, 5th edition, Joseph E. Bowles, 1996.  We do not anticipate significant long-term 
settlement due to the competent soil conditions above and below the pile tips.  We include the 
pile settlement calculations in Appendix C. 
 
Our calculated pile settlement is less than the permissible settlement of 1-inch specified for the 
structure foundations.  We do not anticipate significant long-term settlement due to the 
competent soil conditions at and below the specified tip elevations.     
 

9.4.3 Lateral Load Analysis 

BCI provided LPILE parameters in Section 9.3.2 for HDR to use in lateral pile analysis.  
 

9.4.4 Negative Skin Friction 

We do not anticipate negative skin friction at the abutments given the competent soil conditions 
and nominal new embankment heights. 
 

9.5 Bent Piles  
We used AASHTO LRFD Bridge Design Specifications-4th Edition and current Caltrans 
Amendments for evaluating driven 15” precast, prestressed concrete pile extensions (Caltrans 
Slab Bridge Details, Sheet xs1-23) at the Bents.  BCI presents the results of our compressive 
resistance and settlement analysis below.  No tension demand is indicated for bent piles. 
 

9.5.1 Compressive Resistance 

The tips of the 15” precast, prestressed concrete pile extensions will bear in medium dense to 
dense silty sand and/or very stiff silt with sand about 45 ft. below the existing channel bottom 
elevation.  Our calculations indicate that the nominal compressive resistance of the piles can be 
obtained through about 10% end bearing and 90% skin friction.  Actual contributions to end 
bearing and skin friction could vary depending on how the load is transferred to the pile.   
 
We determined the required nominal compressive resistance using the Federal Highway 
Administration’s Driven 1.2 (March 20, 2001) computer program developed by Blue-Six 
Software, Inc.    
 
The Driven 1.2 computer program calculates compressive resistance for piles with square sides 
(pile width input, not diameter).  For bent piles, we performed separate analyses using an 
equivalent pile width of 11.8 inches for skin friction contributions, and 13.3 inches for end 
bearing contributions.  We modeled the top of bent piles at elev. 23.0 (approximate existing 
channel surface) with estimated total scour at elev. 18.8 ft. (lowest elevation). 
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BCI determined the required factored nominal resistance by comparing the Factored Strength 
Limit Load (Geotechnical Resistance Factor = 0.7) with the Extreme Event Load (Resistance 
Factor = 1.0).  We then used the higher value as the required factored nominal resistance.  In this 
case, the Factored Strength Limit Load (195 kips/0.7 = 278 kips per pile) is controlling over the 
72 kips per pile for the Extreme Event.  We rounded the Factored Strength Limit Load to 
280 kips to estimate the design tip elevation using the Driven software.     
 
Refer to the Driven output files in Appendix D for additional information. 
 

9.5.2 Settlement 

We calculated immediate settlement of approximately 0.6 inches for the Service-I Limit State 
total load (per pile) using the method outlined in Section 16-10 of Foundation Analysis and 
Design, 5th edition, Joseph E. Bowles, 1996.  We do not anticipate significant long-term 
settlement due to the competent soil conditions above and below the pile tips.  We include the 
pile settlement calculations in Appendix D. 
 
Our calculated pile settlement is at the 1-inch permissible settlement level specified for the 
structure foundations.  We do not anticipate significant long-term settlement due to the 
competent soil conditions at and below the equivalent footing level.    
 

9.5.3 Lateral Load Analysis 

BCI provided LPILE parameters in Section 9.3.2 for HDR to use in lateral pile analysis.  
 

9.5.4 Negative Skin Friction 

We do not anticipate negative skin friction at the bents. 
 

10 APPROACH FILLS 

10.1 Fill Materials 
Embankments will be constructed using imported borrow material, supplemented with material 
excavated from shallow on-site cuts and existing approach embankment fill.  The source(s) of 
borrow material for construction of approach fills has not been identified.  Proposed borrow must 
be tested and approved for use by the project engineer prior to transporting to the site. 
 
Expansive soil (Expansion Index > 50 and Sand Equivalent < 20) should not be used as fill 
within 5 ft. of the abutment backwall. 
 

10.2 Slope Geometry and Stability 
The existing approach fill and underlying native soil are competent for support of the planned 
embankments. 
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10.3 Settlement 
We estimate minor (< 1-inch) settlement for fill loads up to 5 ft. high.  No waiting period is 
necessary prior to construction of bridge abutment foundations.   
 

10.4 Lateral Earth Pressures 
The following equivalent fluid weights (EFWs) may be used to design the abutment walls and 
wing walls for Abutments 1 and 4 assuming level backfill conditions: 
 
Condition   EFW Static   EFW Seismic  
Active    36 lb/ft3       42 lb/ft3 
At-Rest    56 lb/ft3         66 lb/ft3 
Passive    220 lb/ft3     205 lb/ft3 
 
To limit wall deflection to acceptable levels, BCI applied a factor of safety of 2.0 to the ultimate 
passive pressure to generate the allowable passive pressures provided above. 
 
As noted in the Caltrans Seismic Design Criteria (SDC), the maximum passive pressure is 
5.0 ksf for longitudinal abutment response, which must be used with the proportionality factor 
presented in Section 7.8.1 of the SDC. 
  
The EFWs shown above assume embankment fill meeting the requirements of Caltrans standard 
for Structure Backfill, a soil unit weight of approximately 125 pcf, a minimum angle of internal 
friction equal to 34 degrees, and that drainage is placed behind the walls in accordance with 
Caltrans Standard Plans and Specifications.  
 
We estimated the EFWs for seismic loading using the Mononobe-Okabe equation for active and 
passive lateral coefficients Ka and Kp.  We estimated the at-rest coefficient, Ko, for the seismic 
condition using an increase ratio similar to the active condition.  In the Mononobe-Okabe equation, 
BCI used a horizontal seismic acceleration coefficient (kh) of 0.12 calculated using the equation in 
Chapter 11, Section 11.6.5 of the AASHTO LRFD Bridge Design Specifications-4th Edition.  This 
kh value assumes that the walls displace at least 1-inch during the design seismic event.  We 
calculated the above static EFWs using methods presented in the 1982 Naval Facilities (NAVFAC) 
Design Manual 7.2. 
  
Apply the resultant of the seismic active and at-rest pressures at a depth 0.5H from the base of 
the wall, where H equals the wall height in feet.  The passive pressures are applicable for 
concrete placed directly against undisturbed soil or compacted fill. 
 
For surcharge loads, apply an additional uniform lateral load behind the wall equivalent to 
(0.30)x(surcharge pressure).   
 
Use a coefficient of friction of 0.45 to resist sliding for concrete placed on native undisturbed 
soil or compacted fill. 
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11 CONSTRUCTION CONSIDERATIONS 
Where referenced below, “Standard Specifications” refers to Caltrans Standard Specifications 
(May 2006). 
 

11.1 Embankment Waiting Period and Settlement Monitoring 
No waiting period is required prior to construction of bridge abutment piling. 
 

11.2 Abutment and Bent Piles 
Piles shall conform with Section 49-1 of the Standard Specifications. 
 
Difficult pile installation is anticipated due to the presence of locally dense sand layers above the 
specified tip elevations.  Drilling to assist pile driving may be necessary to achieve the specified 
tip elevations.  Drilling should be performed in accordance with Section 49-1.05 of the Standard 
Specifications, except the drill hole should be no greater than 8-inches in diameter and drilling 
should not extend within 10 ft. of specified tip elevations. 
 
Jetting or vibratory hammers should not be used to obtain the specified pile penetration.  
 
Verify pile capacity during driving using energy equations in accordance with Caltrans Standard 
Specification 49-1.08 (Modified Gates Formula).  A pile load test is not necessary. 
 
The contractor shall provide a Pile Driving System Submittal in accordance with Caltrans Bridge 
Reference Specification 49-208 (49HAMR) to verify that the pile driving system is adequate. 
 
Pile driving should not negatively impact the existing bridge structures since they are 
supported on piles. 
 

11.3 Temporary Shoring 
The contractor is responsible for design and construction of excavation sloping and shoring in 
accordance with CalOSHA Standards.   
 

11.4 Dewatering 
Excavations extending below the slough water level will require dewatering and/or 
diking/diversion methods to construction abutment foundations in the “dry”.   
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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.  For this project, BCI should be 
retained to: 

1. Review and provide written comments on the (civil, structural) plans and specifications 
prior to construction. 

2. Monitor construction to check and document our report assumptions.  At a minimum, we 
should monitor pile installation. 

3. Update this report if: 
• design changes occur  
• 2 years or more lapse between this report and construction 
• site conditions change 

 
If BCI is not retained to perform the above applicable services, we are not responsible for any 
other parties’ interpretation of our report, and subsequent addenda, letters, and discussions. 
 

13 LIMITATIONS 
BCI performed services in accordance with the generally accepted geotechnical standard of 
practice currently used in this area.  Where referenced, we used ASTM and Caltrans Standards as 
a general (not strict) guideline only.  We do not warranty our services. 
 
BCI based this report on the current site and project conditions.  We assumed the soil/ground 
water conditions encountered in our exploratory borings are representative of the subsurface 
conditions across the site.  Actual conditions between borings could be different.  Ground water 
may be higher in other locations than measured in the borings. 
 
The interface between soil types on the logs is approximate.  The transition between soil types 
may be abrupt or gradual.  We based our recommendations on the final logs, which represent our 
interpretation of the field logs and general knowledge of the site and geologic conditions. 
 
Our scope did not include evaluation of flooding or hazardous materials on site.   
 
This report should only be used for design and construction of the Lone Tree Slough Bridge 
(Widen) as described herein. 
 
Modern design and construction is 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. 
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APPENDIX A 
 
 
 

Figure 1 – Vicinity Map 

Figure 2 – Geologic Map 

Figure 3 – Regional Fault Map 

Figure 4 – ARS Curve 

Log of Test Borings Sheets 1-6 

Log of Test Borings Sheet Checklist 
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 Page 1 of 3 (July 1, 2007) 

Log of Test Boring (LOTB) Sheet Checklist 
 

This checklist shall be used by the checker in his/her evaluation of a LOTB sheet’s conformance 
with the Caltrans Soil & Rock Logging, Classification, and Presentation Manual, and other 
applicable standards. To facilitate a quality check, the checker shall be provided with the draft 
final LOTB sheets, pertinent laboratory test results, copies of approved Request for Exceptions, 
and the field logs. This checklist is not comprehensive and does not attempt to account for all 
logging and presentation standards. As such, the checker must be familiar with the entire 
manual in order to successfully perform a quality check. One checklist shall be completed 
per LOTB plan sheet. One signature sheet may be used for each structure (Bridge No.). 

Project Information  
Dist – EA:   OE6101 County:  SJ Route:  99 PM:  11.80 
Bridge No.:  29-0023 

Sheet Title:  Lone Tree Slough Bridge (Widen) Sheets 1 - 6 
Revision Date:  N/A 
Are there approved exceptions to the manual?  Yes  No   (attach, if yes) 

General 
Y e s  N o  N / A  

1.1    Does the Plan View meet the requirements of Sec 5.2.3.3? 
1.2    Does the Border meet the requirements of Sec 5.2.3.1 and Sec 5.2.3.2? 
1.3    Are the Notes clear and do they meet the requirements of Sec 5.2.2? 
1.4    If As-Built LOTB, does it meet the requirements of Sec 5.2.4? 
1.5    Is the soil legend sheet attached and properly labeled? 
1.6    If rock is presented, is the rock legend attached and properly labeled? 
1.7    If approved “Exception to Policy” form is attached, does the LOTB meet 

the requirements of the approved exceptions? 

 
 

Elevation View 
2.1    Are the Hole Identifications correct? (Sec 2.3) (Sec. 5.2.3.4) 
2.2    Are the location descriptions correct? 
2.3    Are the holes located properly on the profile? 
2.4    Is the elevation scale correct? (Sec 5.2.3.4) 
2.5    Is the top of hole elevation presented and correct? (Sec 5.2.3.4) 



 Page 2 of 3 (July 1, 2007) 

Log of Test Boring (LOTB) Sheet Checklist 
 
 

Bridge No.:  29-0023 Sheet Title: Lone Tree Slough Bridge (Widen) 

Y e s  N o  N / A  
2.6    Is the correct hole diameter presented in the correct Borehole Symbol? 

(Sec 5.2.5.6) 
2.7    Does the stationing match the profile view? 
2.8    Are the Boring Date and Termination Elevation presented at the bottom of 

each boring log? (Sec 5.2.3.4) 
2.9    If SPT tests were performed, is the correct hammer efficiency reported at 

the bottom of each borehole? 
2.10    Are lab tests reported at the correct elevations? (Sec 5.2.5.2) 
2.11    Are SPT blow counts reported at the correct elevations? (Sec 5.2.5.2) 
2.12    Is the groundwater presented at the correct elevation? (Sec 5.2.5.2) 
2.13    Are the soil/rock layers and graphics presented correctly? 
    (Sec 4, Sec 5.2.5.7) 
2.14    Are the required descriptors presented and in the correct order? 
    (Sec 2.4.1, Sec 2.5.1) 
2.15    Are the descriptors presented consistent with those allowed in the manual? 
2.16    Are the soil identifications consistent with the field observations? (Sec 2) 
2.17    Are the soil classifications consistent with reported lab test results? (Sec 3) 
2.18    Are the consistency descriptors consistent with field observations and/or 

lab test results? (Sec 2.4.3, Sec 3.2.3) 
2.19    Are the apparent density descriptors consistent with the SPT results and 

hammer efficiency? (Sec 2.4.4) 
2.20    Are % recovery (REC) and rock quality designation (RQD) presented at 

the required elevations? 
2.21    Is rock strength presented where lab tests are reported? (Sec 3.3.1) 
2.22    Considering the field observations, are lab test results properly applied to 

the descriptors within a layer per Sec 4.3? 
2.23    Are the presentations consistent with the rules presented in Sec 4? 
2.24    Are the presentations consistent with the rules presented in Sec 5? 
 
List all variances identified during initial review of the LOTB sheet and steps needed to resolve the 
discrepancy (include item number). Also note any recommendations for revisions to the manual or 
procedures that might reduce or eliminate similar errors in the future. 

N/A 
 



 Page 3 of 3 (July 1, 2007) 

Log of Test Boring QC/QA Signature Sheet 
 

Dist – EA:  OE6101 Bridge No.:  29-0023 
 
Sheet Titles: 

 

Lone Tree Slough Bridge (Widen) Sheets 1 - 6 
 
 
 
I, the undersigned on the date following my signature, hereby certify that I have performed a 
quality check of the referenced LOTB sheets and that the referenced LOTB sheets substantially 
comply with the Caltrans Soil and Rock Logging, Classification and Presentation Manual (June 
2007) and related policy and standards. 
 
 
 
  Eric Nichols                                                  Senior Project Manager  
Checker (Print) Title 

   1/6/2011 
Checker (Signature) Date 
 
 
 
I, the undersigned on the date following my signature, hereby certify that the referenced LOTB 
sheets substantially comply with Geotechnical Service’s Quality Control/Quality Assurance 
procedures, as described in the memorandum, “Quality Control/Quality Assurance 
Documentation on LOTB Sheets”, dated July 1, 2007. 
 
 
 
  Dave Morrell                                                  Senior Project Manager  
Functional Supervisor (Print) Title 

   1/6/2011 
Functional Supervisor (Signature) Date 
 
 
(This original checklist and signature sheet shall be placed in the geotechnical project file, and a 
copy sent to the Geotechnical Services Corporate Unit (Mark Willian)) 
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1 INTRODUCTION 
1.1 Purpose 
Blackburn Consulting (BCI) prepared this Draft Foundation Report for the Turner Station 
Overhead (Replace) on State Route 99 in San Joaquin County, California.  It contains our 
subsurface findings, conclusions and recommendations for bridge design.  
 
This report is for HDR Engineering, Inc. (HDR), San Joaquin Council of Governments 
(SJCOG), and California Department of Transportation (Caltrans) to use during bridge design 
and construction.  It shall not be used or relied upon by others, or for different locations or 
improvements without the written consent of BCI. 
 

1.2 Scope of Services 
To prepare this report, BCI: 

1. Discussed the project and attended a project kickoff meeting with John Klemunes and 
others from HDR, design engineer. 

2. Attended the September 10, 2009 Type Selection Meeting with the design team 
and Caltrans. 

3. Reviewed HDR’s August 5, 2009 Structure Type Selection Report for the structure. 
4. Reviewed “As-Built” plans for the existing Turner Station Overhead (29-71 R/L). 
5. Reviewed preliminary plans for the structure prepared by HDR. 
6. Reviewed published maps and literature related to site geologic and seismic conditions. 
7. Observed, logged and sampled four exploratory borings to depths of 131½ feet (ft.), 

located within the proposed abutment and bent locations. 
8. Reviewed Caltrans comments regarding our April 23, 2010 Draft Foundation Report and 

prepared responses.  See Appendix E for Caltrans comments and BCI responses. 
9. Performed engineering analysis and calculations to develop our conclusions and 

recommendations. 
 

1.3 Site Description 
The project site is located along SR 99 about 1,650 ft. south of Lone Tree Slough in San Joaquin 
County, California.  The approximate site coordinates are 37.8598 degrees north latitude, 
121.2187 degrees west longitude.  We show the project location on Figure 1 in Appendix A.   
 
The existing Turner Station Overhead was completed in 1956 and consists of two parallel, four-
span, steel girder structures approximately 32 ft. wide and 205 ft. long.  East French Camp Road 
and the Burlington Northern – Santa Fe (BNSF) Railroad cross under the existing overhead 
structure.  Existing French Camp Road grade is at about elev. 30 ft. (NGVD 29).  The existing 
approach embankments are about 30 ft. high with 2:1 (horizontal:vertical distance) side-slopes 
and 1.5:1 end-slopes.   
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1.4 Project Description 
The project will replace the two existing bridges with a single, two-span, cast-in-place 
prestressed box girder bridge 240 ft. long (“SR” 99” Sta. 605+81.63 to Sta. 608+21.63) and 
varying from 149 ft. to 164 ft. wide.  The new deck grade will be on a vertical curve that passes 
through elev. 61.87 at Abutment-1 (south) and elev. 60.37 at Abutment-3 (north).  The new 
substructure will consist of open-style abutments and a multi-column bent, all pile supported. 
 
The existing approach fill heights will be increased about 4 ft. near “SR 99” Line PM 11.00 
(Station 584+00), about 20 ft near “SR 99” line PM 11.29 (Station 596+50) at its tallest point, 
and about 5 ft. near “SR 99” Line PM 11.46 (Station 605+00) at the abutment locations.  
 
Unless otherwise noted, elevations referenced in this report are based on the NGVD 29 datum.   
 

2 SUBSURFACE EXPLORATION 
BCI retained Precision Sampling, Inc. to drill and sample four exploratory borings at the site to 
characterize the subsurface conditions and obtain samples for laboratory testing.  The drillers 
used a CME 75 truck-mounted rig to drill the borings using 8-inch O.D. hollow stem auger, then 
switched to 3-inch mud rotary drilling near the ground water level. 
 
For the Turner Overhead Structure (Replace), BCI observed, logged and sampled Borings R-09-
F1 and R-09-F2 between March 16-18, 2009 to maximum depths ranging from 129 ft. to 126 ft. 
(elev.-71.5 ft.), Boring R-09-F3 on May 6, 2009 to a maximum depth of 82½ ft. (elev.-51.5 ft.) 
and Boring R-09-F4 on July 6, 2009 to a maximum depth of 131 ft. (elev.-100.5 ft.).  BCI 
determined boring locations and elevations using topography and elevation data provided by 
HDR. 
   
The drillers obtained drive samples with a Modified California sampler (equipped with 2.4-inch 
I.D. brass liners) and a Standard Penetration Test sampler (1.4-inch I.D.).  The samplers were 
driven into the ground with a 140 pound automatic trip hammer falling 30 inches.  The N-values 
shown on the Log of Test Borings in Appendix A are uncorrected “field” values.  For the 
Modified California sampler, BCI multiplied the field N-value by a factor of 0.65 to obtain and 
approximate SPT N-value.    
 
FHWA’s Soil and Foundations Reference Manual, Volume 1 (FHWA NHI-06-088, December 
2006) indicates that the hammer energy transfer ratio ranges between 80-100% for automatic trip 
hammers.  To be conservative, BCI assumed a hammer energy transfer ratio of 75% in the 
absence of recent hammer calibration data.    
 
BCI’s project geologist, Mr. Andrew Shinnefield, logged the borings consistent with the Unified 
Soil Classification System (USCS).  BCI retained soil samples recovered with the drive samplers 
in moisture-proof containers for laboratory testing and reference.  BCI also obtained bulk 
samples from auger drill cuttings and made ground water observations in the borings during and 
at completion of drilling operations. 
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3 LABORATORY TESTING 
We conducted the following preliminary laboratory tests on samples from the test boring for 
this study: 

• Moisture Content and Dry Density 
• Unconfined Compressive Strength 
• Undrained-Unconsolidated Triaxial Compression 
• Grain Size Analysis 
• Atterberg Limits 
• Consolidation 
• Sulfate/Chloride Content 
• pH/Minimum Resistivity 

 
BCI performed laboratory tests in conformance with current ASTM and Caltrans test procedures.  
We present the laboratory test results summary and laboratory test results in Appendix B. 
 

4 GEOLOGY AND SUBSURFACE CONDITIONS 
4.1 Regional Geology 
Literature published by the California Geological Survey (CGS) indicates that the site is located 
in the San Joaquin Valley within the central portion of the Great Valley Geomorphic Province.  
This province encompasses the San Joaquin Valley in the south and the Sacramento Valley in the 
north.  The province is bound by the Sierra Nevada to the east, the Coast Ranges to the west, the 
Klamath Mountains and Cascade Range to the north. 
 
The Great Valley is a broad, elongated, northwest trending, structural trough that has been filled 
with a thick sequence of sediments.  The eastern margin of the valley is formed by the west 
sloping Sierran bedrock surface that extends westward beneath the alluvium and older 
sedimentary bedrock within the valley.  The western border is underlain by east dipping rock of 
the Coast Ranges that form a deeply buried trough. 
 
During the late Mesozoic and through most of Tertiary time (approximately 100 million to 20 
million years ago), deposition of thousands of feet of marine sediments occurred within the Great 
Valley.  Continental deposits (generally alluvium) of late Tertiary and Quaternary age 
(approximately 20 million years ago to the present) overlie these marine deposits.  Both the 
continental deposits and the underlying marine sediments form a wedge of sediments that 
generally thickens from east to west.  The accumulated thickness of the marine and continental 
sediments is at least several thousand feet at the site. 
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4.2 Local Geology 
BCI evaluated the geology of the area by review of published geologic maps and literature, site 
review, and subsurface exploration.  Mapping by the California Geologic Survey1 shows the site is 
underlain by sediments of the Pleistocene-age Modesto Formation.  These sediments are alluvium 
comprised mostly of sand, silt and clay.  We present a Geologic Map as Figure 2 in Appendix A. 
 

4.3 Subsurface Conditions 
4.3.1 Soil  

In general, the native soil profile at this site is comprised of medium dense to very dense (locally 
loose), silty and clayey sand, interlayered with medium stiff to hard, sandy clay and silt to a depth 
of 131.5 ft. (elev.-100.5 ft.).  These soil conditions are similar to those shown on the As-Built Log 
of Test Borings (LOTB) for the existing Turner Station Overhead (Bridge No. 29-71R/L).  
 
The existing approach fill consists of dense to very dense (locally medium dense) silty sand, 
poorly graded sand, and poorly graded sand with silt.  
 
We consider the native soils described in the test borings for this study, and those shown on the 
As-Built LOTB, to be consistent with alluvial sediments of the Modesto Formation. 
 
Based on our laboratory testing, the dry density of the soil units ranged from about 88 pcf to 
124 pcf, at moisture contents between 4% and 35%.  Triaxial testing (unconsolidated, undrained) 
of the silt and clay soil between elev. 16.5 to -45.0 yielded undrained cohesion values ranging 
from 2,252 psf to 4,422 psf.  Unconfined compressive strength (UCS) testing of the silt/clay soil 
in Boring R-09-F4 yielded UCS values of 1.8 tsf at elev. 13.5, and 0.80 tsf at elev. 5.0.    
 
Refer to the Log of Test Borings (LOTB) and As-Built Log of Test Borings in Appendix A for 
more specific soil descriptions, laboratory test results, and blow count data.  We also include the 
required LOTB Sheet Checklist in Appendix A. 
 

4.3.2 Groundwater 

Table 1 presents the ground water depth/elevations measured in our borings during drilling.  
 

Table 1: Ground Water Elevations 

Boring Number Reading Date Groundwater Depth 
(ft.) 

Ground Water Elevation 
(ft.*) 

R-09-F1 3/18/2009 64.0 -6.5 

R-09-F2 3/16/2009 63.0 -8.5 

R-09-F3 5/6/2009 38.0 -7.0 

R-09-F4 7/6/2009 40.0 -9.0 
 *NGVD 29 datum 
                                                 
1 Geologic Map of the San Francisco-San Jose Quadrangle, 1:250,000, California Division of Mines and Geology, 
1990. 
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The As-Built LOTB sheet for the existing structures shows ground water within about 10 ft. of 
ground surface (present French Camp Road grade) in borings drilled July, 1954. 
 
According to the San Joaquin County Internal Groundwater Data Center interactive website 
(http://www.sjmap.org/groundwater/), ground water elevations in the vicinity of the site have 
dropped 20 ft. or more since the late 1950’s.  Within the last 20 years ground water level has 
fluctuated between elev. 3 to -15 ft. in the site vicinity, consistent with our boring data. 
 
BCI used a design ground water level at elev. 0.0 ft. in our geotechnical analysis for this site. 
 
Ground water levels can fluctuate due to changes in precipitation, slough levels, irrigation, 
pumping of wells, and other factors.  Seepage from the nearby sloughs may cause perched 
ground water conditions at and below the existing slough water levels at any time of year. 
 

5 CORROSION EVALUATION 
BCI evaluated soil samples obtained during the site investigation for soil corrosivity.  Table 2 
presents the corrosivity test results. 
 
 

Table 2: Soil Corrosion Test Summary 

Boring/Sample 
Number Depth (ft) Elevation 

(ft) 

Minimum 
Resistivity 
(Ohm-cm) 

pH 
Chloride 
Content 
(ppm) 

Sulfate 
Content 
(ppm) 

R-09-F1/2b 10.5-11.0 49.0-49.5 2,300 7.80 18.0 30.0 

R-09-F1/11 46.0-46.5 13.5-14.0 620 7.89 51.4 24.3 

R-09-F2/5b 20.5-21.0 33.5-34.0 7,240 6.76 12.2 21.7 

R-09-F2/13 51.5-53.0 1.5-3.0 1,130 8.18 42.5 52.9 

R-09-F3/7b 35.5-36.0 18.5-19.0 1,210 7.96 27.6 29.6 
Note: Caltrans considers a site to be corrosive to foundation elements if one or more of the following conditions exist:  Chloride 

concentration is greater than or equal to 500 ppm, sulfate concentration is greater than or equal to 2000 ppm, or the pH is 
5.5 or less (Caltrans, "Corrosion Guidelines", version 1.0, September 2003). 

 
 
 
According to Caltrans Corrosion Guidelines (Version 1.0, September 2003), the site is not 
considered corrosive to structural elements.  Appendix B contains the laboratory test results.  
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6 SEISMIC DATA AND EVALUATION 
6.1 Caltrans Seismic Design Criteria 
Based on the Caltrans 1996 California Seismic Hazard Map, the peak horizontal rock acceleration 
for the site is approximately 0.17g.  The causative fault is the Midway-San Joaquin/N Fault 
located about 18 miles to the southwest.  According to the 1996 Caltrans Seismic Map (Technical 
Report), the style of faulting is not known/published and this fault is listed as a new earthquake 
source.  The estimated Maximum Earthquake Moment Magnitude for this fault is 6.75.  BCI 
includes a Regional Fault Map showing peak bedrock accelerations as Figure 3 in Appendix A. 
 
We classify the site soil profile as Type D using Table B.1 of the June 2006 Caltrans Seismic 
Design Criteria (SDC), Version 1.4, with SPT values ranging from 15 to 50.   
 
Based on the above information, use the 0.2g peak horizontal rock acceleration curve (0.28g 
peak ground acceleration) from Figure B.7 (Soil Profile Type D, Magnitude: 6.5±0.25) of the 
SDC for bridge structure design.  We include our recommended ARS curve for bridge design as 
Figure 4 in Appendix A. 
 
For geotechnical purposes, a peak ground acceleration of 0.24g (interpolated from Figure B.7 
between the 0.1g and 0.2g ARS curves for the peak horizontal acceleration of 0.17g at the site) is 
appropriate for liquefaction and seismic settlement potential evaluations. 
 

6.2 Liquefaction and Seismic Settlement Potential 
Liquefaction can occur when relatively loose, saturated granular soil and specific soft, saturated 
fine-grained soils are subject to ground shaking sufficient to increase pore pressures to trigger 
liquefaction.  Based on the soil and ground water conditions encountered in our borings, we 
consider the potential for detrimental liquefaction at the site to be nonexistent for the design peak 
ground acceleration of 0.24g.   
 
During a seismic event, ground shaking can cause densification of granular soil above/below the 
water table that can result in settlement of the ground surface.  Based on the soil and ground 
water conditions encountered in our borings, we consider the potential for detrimental seismic 
settlement at the site to be nonexistent for the design peak ground acceleration of 0.24g. 
 

7 SCOUR EVALUATION 
Since the site is not located adjacent to any waterways, scour is not a consideration for this project. 
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8 AS-BUILT FOUNDATION DATA 
The As-Built Log of Test Borings drawing shows that the existing structure foundations consist 
of cast-in-place concrete piles (Alternative “Y”, tapered steel shells filed with concrete) with tip 
diameter of 8 inches and butt diameter of 15½ inches.  Design loads are shown as 45 tons per 
pile.  A June 25, 1956 pile-driving letter indicates that the average tip elevations at the west 
bridge ranged from +11.8 to +5.2 ft at the abutments and from +9.0 to -3.1 ft at the bents.  
Average tip elevations at the east bridge ranged from +18.7 to +22.0 ft at the abutments and 
from +10.0 to +5.8 ft at the bents. 
 

9 FOUNDATION RECOMMENDATIONS 
9.1 Foundation data and loading 
The subsurface conditions encountered in our borings indicate that the site is conducive for either 
driven or cast-in-drilled-hole (CIDH) piles.  Since CIDH piles would require temporary casing 
and slurry drilling due to the potential for encountering caving sands, we favor the use of driven 
piles over CIDH piles.  Spread footings are not considered feasible for support due to the 
potential for excessive settlement. 
 
Based on the above information, driven Class 140 (Alt. X, T = 14”) precast, prestressed concrete 
piles were selected for abutment support and driven Class 200 (Alt. X) precast, prestressed 
concrete piles were selected for the bent support. 
 
HDR provided the following foundation design information in Tables 3 and 4. 
 
 

Table 3:  Foundation Design Data Provided By HDR 

Foundation Design Data 

Pile Cap Size (ft) Support No. Design 
Method Pile Type 

Finish 
Grade 
Elev. 
(ft) 

Pile Cut-
off 

Elevation 
(ft) B L 

Permissible 
Settlement – 

Service 
Load (in) 

Number 
of Piles 

Per 
Support 

Abut 1 WSD 
Class 140 

(Alt. X, T = 
14”)  

52.00* 46.75 8.0 156.5 1 45 

10’x10’ 
FTG LRFD Class 200 

(Alt. X) 30.00 24.75 10.0 10.0 1 9 Bent 
2 10’x13.5’ 

FTG LRFD Class 200 
(Alt. X) 30.00 24.75 10.0 13.5 1 10 

Abut 3 WSD 
Class 140 

(Alt. X, T = 
14”) 

51.50* 44.75 8.0 181.0 1 51 

* Indicates Approximate Finish Grade Elevation in front of abutment stem wall. 
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Table 4:  Foundation Design Loads Provided By HDR 

Foundation Design Loads 

Service-I Limit State (kips) Strength Limit State  
(Controlling Group, kips) 

Extreme Limit State  
(Controlling Group, kips) 

Total Load Permanent 
Loads Compression Tension Compression Tension 

Support No. 

Per 
Support 

Per 
Pile 

Per 
Support 

Per 
Support 

Max.  
Per 
Pile 

Per 
Support 

Max.  
Per 
Pile 

Per 
Support 

Max.  
Per 
Pile 

Per 
Support 

Max.  
Per 
Pile 

Abut 1 5200 140 4300 N/A N/A N/A N/A N/A N/A N/A N/A 
10’x10’ 

FTG 1600 N/A 1200 2300 255 0 0 1725 280 0 0 Bent 
2 10’x13.5’ 

FTG 1700 N/A 1300 2600 260 0 0 1800 240 0 0 

Abut 3 5800 140 4900 N/A N/A N/A N/A N/A N/A N/A N/A 

 
 

9.2 Foundation Recommendations and Pile Data Table 
BCI used the above foundation design data and loading conditions to evaluate bent foundations 
using AASHTO LRFD Bridge Design Specifications-4th Edition with current Caltrans 
Amendments.  We evaluated abutment foundations using Caltrans November 2003 Bridge 
Design Specifications for foundations using Working Stress Design methods.  We present our 
foundation recommendations in Tables 5, 6 and 7 on the following pages. 
 

Table 5:  Foundation Recommendations for Abutments  
Abutment Foundation Design Recommendations 

LRFD Service-I Limit 
State Load – Compression 

(kips) 

Required 
Nominal 

Resistance 
(kips) 

Per Support Su
pp

or
t 

Pi
le

 T
yp

e 

C
ut

-o
ff

 E
le

v.
 (f

t.)
 

Total Permanent 

Per 
Pile Comp. Tens. D

es
ig

n 
Ti

p 
El

ev
at

io
ns

 (f
t.)

 

Sp
ec

ifi
ed

 T
ip

 
El

ev
at

io
n 

(f
t.)

 

N
om

in
al

 D
riv

in
g 

R
es

is
ta

nc
e 

(k
ip

s)
 

Abut 1 
Class 140 

(Alt. X, T = 
14”) 

46.75 5200 4300 140 280 0 

 
-13.0(a), 
24.0(b) 

 

-13.0 280 

Abut 3 
Class 140 

(Alt. X, T = 
14”) 

44.75 5800 4900 140 280 0 -13.0(a), 
22.0(b) -13.0 280 

    Notes: 
 

 

1) Design tip elevations for Abutments are controlled by (a) Compression, (b) Lateral Load, 
respectively. 
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Table 6:  Foundation Recommendations for Bents 

Bent Foundation Design Recommendations 

Required Factored Nominal 
Resistance (kips) Per Pile 

Strength Limit Extreme Event Su
pp

or
t 

Pi
le

 T
yp

e 

C
ut

-o
ff

 E
le

v.
 (f

t.)
 

LR
FD

 S
er

vi
ce

-I
 L

im
it 

St
at

e 
Lo

ad
 P

er
 S

up
po

rt 
– 

C
om

pr
es

si
on

 (k
ip

s)
 

To
ta

l P
er

m
is

si
bl

e 
Su

pp
or

t S
et

tle
m

en
t (

in
.) 

Comp 
ϕ = 0.7 

Tens. 
ϕ = 0.7 

Comp 
ϕ = 1.0 

Tens 
ϕ = 
1.0 

D
es

ig
n 

Ti
p 

El
ev

at
io

ns
 

(f
t.)

 

Sp
ec

ifi
ed

 T
ip

 
El

ev
at

io
ns

 (f
t.)

 

N
om

in
al

 D
riv

in
g 

R
es

is
ta

nc
e 

R
eq

ui
re

d 
(k

ip
s)

 

Class 200 
(Alt. X) 24.75 1200 1 255 0 280 0 -21.0(a), 

2.0(b) -21.0 370 
Bent 2 

Class 200 
(Alt. X) 24.75 1300 1 260 0 240 0 -21.0(a), 

2.0(b) -21.0 380 

     Notes: 
 
 
 
 
 
 
Based on our analysis presented in the following sections, BCI presents our recommended Pile 
Data Table as Table 7: 
 

Table 7:  Pile Data Table 

Pile Data Table 

Nominal Resistance 
(kips) Support Pile Type 

Compression Tension 

Design Tip 
Elevations (ft.) 

Specified 
Tip 

Elevation 
(ft.) 

Nominal 
Driving 

Resistance 
(kips) 

Abut 1 
Class 140 

 (Alt. X, T = 
14”) 

280 0 -13.0(a), 24.0(b) -13.0 280 

10’x10’ 
FTG 

Class 200 
 (Alt. X) 370 0 -21.0(a), 2.0(b) -21.0 370 Bent 

2 10’x13.5’ 
FTG 

Class 200 
 (Alt. X) 380 0 -21.0(a), 2.0(b) -21.0 380 

Abut 3 
Class 140 

 (Alt. X, T = 
14”) 

280 0 -13.0(a), 22.0(b) -13.0 280 

Notes: 
 
 
 
 

1) Design tip elevations for Bents are controlled by (a) Compression (Strength Limit), (b) 
Lateral Load, respectively. 

2) The nominal driving resistance required for Bent piles is equal to the required nominal 
resistance needed to support the factored load plus driving resistance from the penetrated 
soil layers, if any, which do not contribute to the required nominal resistance. 

1) Design tip elevations are controlled by (a) Compression, (b) Lateral Load, respectively. 
2) The nominal driving resistance required is equal to the nominal resistance needed to support 

the factored load plus driving resistance from the unsuitable penetrated soil layers (very soft, 
liquefiable, scourable, etc.), if any, which do not contribute to the required design resistance. 
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9.3 Engineering Parameters 
The following engineering parameters are generalized and based on: 

• Unit weights represent average values based on our laboratory tests, local experience and 
published typical values. 

• Cohesion was conservatively assumed based on average values from unconfined 
compressive strength testing, triaxial testing (unconsolidated, undrained), field pocket 
penetrometer testing, and published blow count correlations. 

• Friction angles were based on published blow count correlations.   
• Modulus and E50 strain values for lateral pile analysis were obtained from the July 2004 

LPILE Plus 5.0 Technical Manual for appropriate soil type and consistency. 
• Engineering experience and judgment. 
• BCI used a ground water elevation of 0.0 ft. (NGVD29) for design. 

 
We used the generalized soil parameters in Table 8 in our bearing capacity and lateral 
deflection analysis. 
 

Table 8:  Generalized Soil Parameters  

Elevation 
(NVGD29) Soil Type Unit Weight 

(lb/ft3) 

Friction 
Angle 

(degrees) 

Cohesion 
(psf) 

Modulus, k 
(lb/in3) E50 

60 to 30 Approach Fill 125 34 0 120 --- 

30 to 19 Sand 110 33 0 90 --- 

19 to 13 Clay 120 --- 2,000 * 0.007 

13 to 8 Sand 115 36 --- 120 --- 

8 to 0 Clay/Silt 120 --- 3,000 * 0.006 

0 to -19 Clay/Silt 58 --- 3,000 750 0.006 

-19 to -26 Sand 63 36 --- 100 --- 

-26 to -35 Clay 63 --- 4,000 1000 0.004 

-35 to -45 Clay 60 --- 2,000 500 0.007 
*LPILE 5.0 does not report the k value for the Stiff Clay Without Free Water soil type.  The k value is internally computed 
using the cohesion and E50 input parameters. 

 
 

9.4 Abutment Piles (Class 140) 
In accordance with current Caltrans specifications, we used Working Stress Design (WSD) for 
the abutment piles.  At HDR’s request, BCI evaluated Alternative “X” Class 140 piles with a T 
dimension of 14 inches for the abutments.  BCI presents the results of our compressive resistance 
and settlement analysis below.  No tension demand is indicated for abutment piles. 
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9.4.1 Compressive Resistance 

The tips of the Class 140 precast, prestressed concrete (PPC) piles will bear in very stiff to hard 
sandy silt, and dense sand to silty sand about 73 ft. below existing SR 99 grade. 
 
Our calculations indicate that the nominal compressive resistance of the PPC piles can be 
obtained through about 10% end bearing and 90% skin friction.  Actual contributions to end 
bearing and skin friction could vary depending on how the load is transferred to the piles.  We 
neglected the approach fill in our skin friction and end bearing analysis.   
 
We determined the compressive resistance using the Federal Highway Administration’s Driven 
1.2 (March 20, 2001) computer program developed by Blue-Six Software, Inc.      
 
Refer to the Driven output files in Appendix C for the analysis results. 
 

9.4.2 Settlement 

We calculated immediate settlement of approximately 0.6 inches for the Service-I Limit State 
total load (per pile) using the method outlined in Section 16-10 of Foundation Analysis and 
Design, 5th edition, Joseph E. Bowles, 1996.  We do not anticipate significant long-term 
settlement or detrimental group settlement due to the competent soil conditions above and below 
the pile tips.  We include the pile settlement calculations in Appendix C. 
 
Our calculated pile settlement is less than the permissible settlement of 1-inch specified for the 
structure foundations.  We do not anticipate significant long-term settlement due to the 
competent soil conditions at and below the specified tip elevations.    
 

9.4.3 Lateral Load Analysis 

We used LPILE Plus Version 5.0 software to evaluate lateral pile capacity.  BCI determined the 
allowable lateral pile design loads which would produce approximately ¼-inch and 1-inch top-
of-pile deflection assuming a pinned head condition.  BCI used a p-multiplier of 0.93.      
 
For ¼-inch top-of-pile deflection, our analysis yielded a lateral resistance of 15 kips per pile for 
both abutments.  For 1-inch top-of-pile deflection, our analysis yielded a lateral resistance of 
30.5 kips per pile for both abutments. 
 
BCI calculated a minimum tip elevation of 24.0 ft. for Abutment 1 and 22.0 ft. for Abutment 3, 
using a factor of safety of 1.5. 
 
Refer to the LPILE output graphs in Appendix C for additional information. 
 

9.4.4 Negative Skin Friction 

We do not anticipate negative skin friction at the abutments given the competent soil conditions 
and nominal new embankment heights. 
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9.5 Bent Piles  
We used AASHTO LRFD Bridge Design Specifications-4th Edition and current Caltrans 
Amendments for evaluating driven Alternative “X” Class 200 piles with a T dimension of 
14 inches for the bents.  BCI presents the results of our compressive resistance, settlement and 
lateral load analysis below.  No tension demand is indicated for bent piles. 
 

9.5.1 Compressive Resistance 

The tips of the Class 200 precast, prestressed concrete (PPC) piles will bear in very stiff to hard 
sandy silt, and dense sand to silty sand about 52 ft. below existing French Camp Road grade. 
 
Our calculations indicate that the nominal compressive resistance of the piles can be obtained 
through about 15% end bearing and 85% skin friction.  Actual contributions to end bearing and 
skin friction could vary depending on how the load is transferred to the pile.   
 
We determined the required nominal compressive resistance using the Federal Highway 
Administration’s Driven 1.2 (March 20, 2001) computer program developed by Blue-Six 
Software, Inc.    
 
BCI determined the required factored nominal resistance by comparing the Factored Strength 
Limit Load (Geotechnical Resistance Factor = 0.7) with the Extreme Event Load (Resistance 
Factor = 1.0).  We then used the higher value as the required factored nominal resistance.  In this 
case, the Factored Strength Limit Load per pile is controlling over the Extreme Event Load per 
pile for the Extreme Event.    
    
Refer to the Driven output files in Appendix D for additional information. 
 

9.5.2 Settlement 

We calculated immediate settlement of approximately 0.8 inches for the Service-I Limit State 
total load (per pile) using the method outlined in Section 16-10 of Foundation Analysis and 
Design, 5th edition, Joseph E. Bowles, 1996.  We do not anticipate significant long-term 
settlement or detrimental group settlement due to the competent soil conditions above and below 
the pile tips.  We include the pile settlement calculations in Appendix D. 
 
Our calculated pile settlement is less than the permissible settlement of 1-inch specified for the 
structure foundations.  We do not anticipate significant long-term settlement due to the 
competent soil conditions at and below the specified tip elevations.     
 

9.5.3 Lateral Load Analysis 

We used LPILE Plus Version 5.0 software to evaluate lateral pile capacity.  BCI determined the 
allowable lateral pile design loads which would produce approximately ¼-inch and 1-inch top-
of-pile deflection assuming a pinned head condition.  BCI used a p-multiplier of 0.53.      
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For ¼-inch top-of-pile deflection, our analysis yielded a lateral resistance of 19 kips per pile for 
both abutments.  For 1-inch top-of-pile deflection, our analysis yielded a lateral resistance of 
40 kips per pile for both abutments. 
 
BCI calculated a minimum tip elevation of 2.0 ft. for Bent 2, using a factor of safety of 1.5. 
 
Refer to the LPILE output graphs in Appendix D for additional information. 
 

9.5.4 Negative Skin Friction 

We do not anticipate negative skin friction at the bents. 
 

10 APPROACH FILLS 
10.1 Fill Materials 
Embankments will be constructed using imported borrow material, supplemented with material 
excavated from shallow on-site cuts.  The source(s) of borrow material for construction of 
approach fills has not been identified.  Proposed borrow must be tested and approved for use by 
the project engineer prior to transporting to the site. 
 
Expansive soil (Expansion Index > 50 and Sand Equivalent < 20) should not be used as fill 
within 5 ft. of the abutment backwall. 
 

10.2 Slope Geometry and Stability 
Maximum fill heights at the bridge abutments will be approximately 30 ft.  Approach 
embankments will be constructed utilizing a combination of unreinforced side-slopes with 
gradients of 2:1 (horizontal to vertical) or flatter, and MSE and Type 1 retaining walls.  The 
end-slopes will have a gradient of 1.5:1 with slope paving.      
  
The existing Turner Overcrossing approach fill slopes have gradients of approximately 2:1 or 
flatter for side-slopes, and approximately 1.5:1 for abutment end-slopes.  The approach slopes 
appear stable (no noticeable slumping or slope failures) in their present configuration.  BCI 
observed erosion issues, consisting of gullying due to a concentration of water runoff, within the 
1.5:1 (horizontal to vertical) abutment front slopes, directly below the two structures at all four 
abutments.  The slopes adjacent to and between the abutments appeared stable in their present 
configurations with a surface cover of seasonal grasses.  Fabric and rip rap has been placed at 
certain locations below the abutments in an attempt to minimize continued erosion.  The areas 
between the existing Turner Overhead Structures support a surficial cover of seasonal grasses 
and no erosion effects where noted during our site visits. 
 
In our opinion, the proposed new 2:1 side-slopes and 1.5:1 end-slopes (with paving or concrete) 
will be stable based on the relatively stable condition of the existing Turner Overcrossing slopes, 
provided the new slopes are constructed in accordance with current Caltrans Standard 
Specifications.  The generally dense nature of the underlying native soil and existing approach 
fill will provide a stable base on which to construct the fills. 
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10.3 Settlement 
BCI evaluated potential embankment settlement for the Geotechnical Design Report (GDR) for the 
associated French Camp Road Interchange Improvements which include new approach fills up to 
21 feet high and 110 feet wide.  We used FoSSA 2.0 software developed by ADAMA Engineering, 
Inc. to evaluate immediate settlement of the above embankment using an average unit weight of 
125 pounds per cubic foot for the new approach fill weight.  Our analysis indicates that 3 to 6 
inches of “immediate” ground settlement will occur beneath the above embankment during 
construction.  Actual settlement of approach fill in the vicinity of the proposed new abutments will 
be much less due to the limited height/extent of new approach fill at these locations. 
 
Because there are no soft, saturated, clay or silt layers underlying the site, we do not anticipate 
“long-term” consolidation settlement.  A waiting period is not necessary.   
 

10.4 Lateral Earth Pressures 
The following equivalent fluid weights (EFWs) may be used to design the abutment walls and 
wing walls for Abutments 1 and 4 assuming level backfill conditions: 
 
Condition  EFW Static  EFW Seismic  
Active   36 lb/ft3   45 lb/ft3 
At-Rest  56 lb/ft3       70 lb/ft3 
Passive  220 lb/ft3   202 lb/ft3   
 
As noted in the Caltrans Seismic Design Criteria (SDC), the maximum passive pressure is 
5.0 ksf for longitudinal abutment response, which must be used with the proportionality factor 
presented in Section 7.8.1 of the SDC. 
  
The EFWs shown above assume embankment fill meeting the requirements of Caltrans standard 
for Structure Backfill, a soil unit weight of approximately 125 pcf, a minimum angle of internal 
friction equal to 34 degrees, and that drainage is placed behind the walls in accordance with 
Caltrans Standard Plans and Specifications.  
 
We estimated the EFWs for seismic loading using the Mononobe-Okabe equation for Active and 
Passive lateral coefficients Ka and Kp.  We estimated the At-Rest coefficient, Ko, for the seismic 
condition using an increase ratio similar to the Active condition.  We used a pseudostatic 
horizontal acceleration of 0.15g in the Mononobe-Okabe equation.  We calculated the above static 
EFW’s using methods presented in the 1982 Naval Facilities (NAVFAC) Design Manual 7.2. 
  
Apply the resultant of the seismic active and at-rest pressures at a depth 0.5H from the base of 
the wall, where H equals the wall height in meters.  The passive pressures are applicable for 
concrete placed directly against undisturbed soil or compacted fill. 
 
For surcharge loads, apply an additional uniform lateral load behind the wall equivalent to 
(0.30)x(surcharge pressure).   
Use a coefficient of friction of 0.48 to resist sliding for concrete placed on native undisturbed 
soil or compacted fill. 
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11 CONSTRUCTION CONSIDERATIONS 
Where referenced below, “Standard Specifications” refers to Caltrans Standard Specifications 
(May 2006). 
 

11.1 Existing Foundations 
Locate new bridge foundations clear of existing foundations.  Consistent with Section 15-4 of the 
Standard Specifications, the type and general dimensions of the existing foundations should be 
shown on the plans or described in the special provisions.  Remove existing piling, piers, 
abutments or pedestals to at least one foot below ground line or 3 feet below finished grade, 
whichever is lower. 
 

11.2 Abutment and Bent Piles 
Piles shall conform to Section 49-1 of the Standard Specifications.   
 
As required by Caltrans, perform oversize pre-drilling or spudding through the abutment fill to 
elevation 30.0 ft. in accordance with Section 49-1.06 of the Standard Specifications.   
 
Difficult pile installation is anticipated due to the presence of locally hard or dense soil layers 
above the specified tip elevations.  Drilling to assist pile driving may be necessary to achieve the 
specified tip elevations.  Undersize drilling should be performed in accordance with Section 
49-1.05 of the Standard Specifications, except the drill hole should be no greater than 10-inches 
in diameter and drilling should not extend within 10 ft. of specified tip elevations.  The contractor 
should drill and drive the first pile at each pile group location, and then adjust the drilling 
procedure as necessary to achieve the specified tip elevation on remaining piles. 
 
Jetting or vibratory hammers should not be used to obtain the specified pile penetration.  
 
Verify pile capacity during driving using energy equations in accordance with Caltrans Standard 
Specification 49-1.08 (Modified Gates Formula).  A pile load test is not necessary. 
 
The contractor shall provide a Pile Driving System Submittal in accordance with Caltrans Bridge 
Reference Specification 49-208 (49HAMR) to verify that the pile driving system is adequate. 
 
Pile driving should not negatively impact the existing Turner Overcrossing abutments or bents 
since they are supported on piles. 
 

11.3 Temporary shoring 
The contractor is responsible for design and construction of excavation sloping and shoring in 
accordance with CalOSHA Standards.   
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11.4 Perched ground water and over-optimum soil moisture 
During our exploration we locally encountered clay/silt layers within the upper 10 feet of the soil 
profile, which may inhibit infiltration and cause perched water during the rainy season.  If 
perched ground water or surface water is encountered, sump pumps may be required to facilitate 
construction. 
 
Excessively over-optimum (wet) soil conditions can make proper compaction difficult or 
impossible.  Wet soil is commonly encountered during the winter and spring months, or in 
excavations where ground water or perched ground water is encountered. 
 
In general, wet soil can be mitigated by: 

• Discing the soil during prolonged periods of dry weather 
• Overexcavating and replacement with drier material 
• Lime 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. 
 

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.  For this project, BCI should be retained to: 

1. Review and provide written comments on the (civil, structural) plans and specifications 
prior to construction. 

2. Monitor construction to check and document our report assumptions.  At a minimum, we 
should monitor pile installation. 

3. Update this report if: 
design changes occur  
2 years or more lapse between this report and construction 
site conditions change 
 
If BCI is not retained to perform the above applicable services, we are not responsible for any 
other parties’ interpretation of our report, and subsequent addenda, letters, and discussions. 
 

13 LIMITATIONS 
BCI performed services in accordance with the generally accepted geotechnical standard of 
practice currently used in this area.  Where referenced, we used ASTM and Caltrans Standards as 
a general (not strict) guideline only.  We do not warranty our services. 
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BCI based this report on the current site and project conditions.  We assumed the soil/ground 
water conditions encountered in our exploratory borings were representative of the subsurface 
conditions across the site.  Actual conditions between borings could be different.  Ground water 
may be higher in other locations and at other times than measured in the borings. 
 
The interface between soil types on the logs is approximate.  The transition between soil types 
may be abrupt or gradual.  We based our recommendations on the final logs, which represent our 
interpretation of the field logs and general knowledge of the site and geologic conditions. 
 
Our scope did not include evaluation of flooding or hazardous materials on site. 
 
This report should only be used for design and construction of the Turner Station Overhead 
(Replace), as described herein. 
 
Modern design and construction is 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. 
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Figure 2  Geologic Map 
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PARTICLE SIZE

LOG OF TEST BORINGS 5 OF 6

TURNER STATION OVERHEAD (REPLACE)
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 Page 1 of 3 (July 1, 2007) 

Log of Test Boring (LOTB) Sheet Checklist 
 

This checklist shall be used by the checker in his/her evaluation of a LOTB sheet’s conformance 
with the Caltrans Soil & Rock Logging, Classification, and Presentation Manual, and other 
applicable standards. To facilitate a quality check, the checker shall be provided with the draft 
final LOTB sheets, pertinent laboratory test results, copies of approved Request for Exceptions, 
and the field logs. This checklist is not comprehensive and does not attempt to account for all 
logging and presentation standards. As such, the checker must be familiar with the entire 
manual in order to successfully perform a quality check. One checklist shall be completed 
per LOTB plan sheet. One signature sheet may be used for each structure (Bridge No.). 

Project Information  
Dist – EA:   10-OE6101 County:  SJ Route:  99 PM:  11.47 
Bridge No.:  29-0332 

Sheet Title:  Turner Station Overhead (Replace) Sheets 1 - 6 
Revision Date:  01/26/11 
Are there approved exceptions to the manual?  Yes  No   (attach, if yes) 

General 
Y e s  N o  N / A  

1.1    Does the Plan View meet the requirements of Sec 5.2.3.3? 
1.2    Does the Border meet the requirements of Sec 5.2.3.1 and Sec 5.2.3.2? 
1.3    Are the Notes clear and do they meet the requirements of Sec 5.2.2? 
1.4    If As-Built LOTB, does it meet the requirements of Sec 5.2.4? 
1.5    Is the soil legend sheet attached and properly labeled? 
1.6    If rock is presented, is the rock legend attached and properly labeled? 
1.7    If approved “Exception to Policy” form is attached, does the LOTB meet 

the requirements of the approved exceptions? 

 
 

Elevation View 
2.1    Are the Hole Identifications correct? (Sec 2.3) (Sec. 5.2.3.4) 
2.2    Are the location descriptions correct? 
2.3    Are the holes located properly on the profile? 
2.4    Is the elevation scale correct? (Sec 5.2.3.4) 
2.5    Is the top of hole elevation presented and correct? (Sec 5.2.3.4) 
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Log of Test Boring (LOTB) Sheet Checklist 
 
 
Bridge No.:  29-0332 Sheet Title: Turner Station Overhead (Replace) Sheets 1 - 6 

Y e s  N o  N / A  
2.6    Is the correct hole diameter presented in the correct Borehole Symbol? 

(Sec 5.2.5.6) 
2.7    Does the stationing match the profile view? 
2.8    Are the Boring Date and Termination Elevation presented at the bottom of 

each boring log? (Sec 5.2.3.4) 
2.9    If SPT tests were performed, is the correct hammer efficiency reported at 

the bottom of each borehole? 
2.10    Are lab tests reported at the correct elevations? (Sec 5.2.5.2) 
2.11    Are SPT blow counts reported at the correct elevations? (Sec 5.2.5.2) 
2.12    Is the groundwater presented at the correct elevation? (Sec 5.2.5.2) 
2.13    Are the soil/rock layers and graphics presented correctly? 
    (Sec 4, Sec 5.2.5.7) 
2.14    Are the required descriptors presented and in the correct order? 
    (Sec 2.4.1, Sec 2.5.1) 
2.15    Are the descriptors presented consistent with those allowed in the manual? 
2.16    Are the soil identifications consistent with the field observations? (Sec 2) 
2.17    Are the soil classifications consistent with reported lab test results? (Sec 3) 
2.18    Are the consistency descriptors consistent with field observations and/or 

lab test results? (Sec 2.4.3, Sec 3.2.3) 
2.19    Are the apparent density descriptors consistent with the SPT results and 

hammer efficiency? (Sec 2.4.4) 
2.20    Are % recovery (REC) and rock quality designation (RQD) presented at 

the required elevations? 
2.21    Is rock strength presented where lab tests are reported? (Sec 3.3.1) 
2.22    Considering the field observations, are lab test results properly applied to 

the descriptors within a layer per Sec 4.3? 
2.23    Are the presentations consistent with the rules presented in Sec 4? 
2.24    Are the presentations consistent with the rules presented in Sec 5? 
 
List all variances identified during initial review of the LOTB sheet and steps needed to resolve the 
discrepancy (include item number). Also note any recommendations for revisions to the manual or 
procedures that might reduce or eliminate similar errors in the future. 

N/A 
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Log of Test Boring QC/QA Signature Sheet 
 

Dist – EA:  10-OE6101 Bridge No.:  29-0332 
 
Sheet Titles: 

 

Turner Station Overhead (Replace) Sheets 1 - 6 
 
 
 

I, the undersigned on the date following my signature, hereby certify that I have 
performed a quality check of the referenced LOTB sheets and that the referenced LOTB 
sheets substantially comply with the Caltrans Soil and Rock Logging, Classification and 
Presentation Manual (June 2007) and related policy and standards. 
 
 
 
  Kristy Chapman                                                  Project Engineer  
Checker (Print) Title 

   1/26/2011 
Checker (Signature) Date 
 
 
 
I, the undersigned on the date following my signature, hereby certify that the referenced 
LOTB sheets substantially comply with Geotechnical Service’s Quality Control/Quality 
Assurance procedures, as described in the memorandum, “Quality Control/Quality 
Assurance Documentation on LOTB Sheets”, dated July 1, 2007. 
 

 
 
  Dave Morrell                                                  Senior Project Manager  
Functional Supervisor (Print) Title 

   1/26/2011 
Functional Supervisor (Signature) Date 
 
 
(This original checklist and signature sheet shall be placed in the geotechnical project file, and a 
copy sent to the Geotechnical Services Corporate Unit (Mark Willian)) 
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Abutments 1 & 3, Class 140 Pile Calculations 
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Bent 2, Class 200 Pile Calculations 

 

 



















Geotechnical      Construction Services      Forensics 

 

 

APPENDIX E 

 

 

 

Caltrans Review comments and BCI Response 

 









 

 
 
 
 
 
 
 
 
 
 

FINAL GEOTECHNICAL DESIGN REPORT 

FRENCH CAMP ROAD INTERCHANGE 

10-SJ-99, PM 11.0 to PM 11.9 

EA: 0E-6101, CU: 10 
 
 
 
 
 
 
 
 

Prepared by: 
 

BLACKBURN CONSULTING 
1720 G Street, Modesto, CA 95354 

Phone: (209)522-6273 
BCI Job No. 1201.6 

 
 
 
 

January 31, 2011 
 
 
 
 

Prepared for: 
 

HDR Engineering, Inc. 
1325 J Street, Suite 1300 

Sacramento, CA 95814-2928 



 

 
 
Modesto Office: 
1720 G Street    Modesto, CA  95354  
(209) 522-6273    Fax: (209) 522-6274 
 

 

 
                                            Main Office: (530) 887-1494    
    11521 Blocker Drive, Suite 110   Auburn, CA  95603 

West Sacramento Office: (916) 375-8706 
 

 

Geotechnical      Construction Services       Forensics 
 
 
 
File No. 1201.6 
January 31, 2011 
 
 
John Klemunes 
HDR Engineering, Inc. 
1325 J Street, Suite 1300 
Sacramento, CA 95814-2928 
 
 
Subject:  FINAL GEOTECHNICAL DESIGN REPORT 
 French Camp Road Interchange Improvements 
 10-SJ-99, PM 11.0 to PM 11.9, EA: 0E-6101 
 Manteca, California 
 
 
Dear Mr. Klemunes, 
 
Blackburn Consulting (BCI) is pleased to submit this Final Geotechnical Design Report for the 
French Camp Road Interchange Improvements as part of the State Route 99 Manteca Widening 
Project.  BCI prepared this report in accordance with our November 15, 2008 agreement.  This 
report defines the geotechnical conditions as evaluated from field and laboratory test data, and 
provides geotechnical recommendations and specifications for project design and construction. 
 
Thank you for selecting BCI to be on your design team.  Please call if you have questions or 
require additional information. 
 
Sincerely; 
 
BLACKBURN CONSULTING, 
 Reviewed By: 
 
 
 
 
 
 
Benjamin D. Crawford, P.E., G.E. W. Eric Nichols, C.E.G. 
Principal Senior Project Manager 
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1 INTRODUCTION 

1.1 Purpose 
BCI prepared this Geotechnical Design Report for design and construction of French Camp Road 
Interchange Improvements associated with the State Route 99 (SR 99) Manteca Widening 
Project from Austin Road to Arch Road between PM 5.1 (Station 269+28) to PM 15.0 (Station 
792+00) in San Joaquin County, California. 
 
The purpose of this report is to document subsurface geotechnical conditions, provide analyses 
of the anticipated site conditions as they pertain to the project described herein, and to 
recommend design and construction criteria for the proposed interchange improvements.  This 
report also establishes geotechnical criteria to be used in assessing the existence and scope of 
changed site conditions. 
 

1.2 Scope of Services 
To prepare this report, BCI: 

1. Discussed the proposed improvements with the design team. 
2. Reviewed preliminary project plans provided by HDR Engineering (HDR). 
3. Reviewed pertinent reports and historical information as described in Section 3 of this report. 
4. Observed the subsurface conditions in 13 exploratory borings drilled between March 22 

and August 4, 2009. 
5. Performed laboratory tests on soil samples obtained from the exploratory borings. 
6. Performed engineering analysis and calculations to develop our conclusions and 

recommendations. 
7. Reviewed Caltrans comments regarding our December 22, 2009 Draft Geotechnical Design 

Report and prepared responses.  See Appendix E for Caltrans comments and BCI responses. 
 

2 EXISTING FACILITIES AND PROPOSED IMPROVEMENTS 

2.1 Project Description 
The objective of the State Route 99 Widening Project is to improve traffic flow along SR 99 
from Austin Road in Manteca to Arch Road in Stockton, California.  As part of the widening 
project, the French Camp Road Interchange will be improved to allow better access to French 
Camp Road.  Based on our review of the information provided by HDR, and review of the 
preliminary plans, the interchange improvements will include: 

• Modifications to the existing SR 99 northbound on and off ramps including new 
acceleration and deceleration lanes. 

• Modifications to the existing SR 99 southbound on and off ramps including new 
acceleration and deceleration lanes, and new off-ramp bridge over Lone Tree Slough.  
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• Turner Station Overhead bridge replacement at French Camp Road.  The new structure 
will be a 2-span cast-in-place concrete box girder bridge. 

• Raising the profile grade 20 feet and widening SR 99 to three lanes in each direction.  
This will require the design and construction of both Caltrans Type 1 retaining and 
mechanically stabilized earth (MSE) walls. 

• Utility relocation and improvements. 
• Drainage improvements including new culverts. 

 
Figure 1 in Appendix A displays the Vicinity Map.  Refer to Figure 4 (Site Plan and Boring 
Location Map) for project limits and the proposed improvements. 
 
Unless otherwise noted, elevations referenced in this report are based on the NGVD 29 datum.   
 

2.2 Site Description and Existing Facilities 

2.2.1 State Route 99 (“SR 99” Line) 

The French Camp Road interchange improvements will include widening and profile changes 
along SR 99 between PM 11.0 (Station 580+80) and PM 11.9 (Station 628+32).  Currently SR 
99 consists of a four lane divided highway (two lanes in each direction) with an approximately 
30-foot wide unpaved median.  Within the project limits, SR 99 elevations range from 
approximately 35 to 57 feet (NGVD 29) at the existing Turner Station Overhead.  The existing 
Turner Station Overhead consists of two parallel four-span steel girder structures supported by 
driven concrete piles.   
 

2.2.2 Northbound Off Ramp (“FR 1” Line) 

The SR 99 northbound off ramp improvements will modify the existing single lane off ramp 
alignment and increase the deceleration distance south of the Turner Station Overhead.  “FR 1” 
Line extends from Station 4+85 to Station 24+06.  The existing off ramp begins as a single lane 
that separates from SR 99 at PM 11.55 (SR 99 Station 610+00) and then splits into two lanes 
approximately 250 feet north of the French Camp Road.  The existing off ramp loops around an 
existing field located within the northeast quadrant of the interchange.  The existing profile 
gradually slopes down from an elevation of about 57 feet (NGVD 29) at the Turner Station 
Overhead to where it intersects with French Camp Road near an elevation of 30 feet (NGVD 29). 
 

2.2.3 Northbound On Ramp (“FR 2” Line) 

The SR 99 northbound on ramp improvements will modify the existing single lane on ramp 
alignment which merges with SR 99 at PM 11.7 (Station 617+50); widen the ramp to two lanes, 
and increasing the acceleration distance prior to merging with SR 99.  “FR 2” Line extends from 
Station 4+26 to Station 26+35.  The profile of the existing single lane on ramp is relatively flat.  
The existing profile slope gradually up from an elevation of 30 ft (NGVD 29) at French Camp 
Road to 34 ft (NGVD 29) where is merges with SR 99. 
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2.2.4 Southbound On Ramp (“FR 3” Line) 

The SR 99 southbound on ramp improvements will modify the existing single lane on ramp 
alignment, which merges with SR 99 at PM 11.59 (Station 612+00), and increase the acceleration 
distance to just south of the Turner Station Overhead.  “FR 3” Line extends from Station 9+02 to 
Station 23+92.  The existing on ramp is a single lane roadway that abruptly merges with SR 99 
north of the Turner Station Overhead.  The existing on-ramp loops around a property with a self-
storage facility located within the northwest quadrant of the interchange.  The existing profile 
gradually slopes up from an elevation of about 30 feet (NGVD 29) at the intersection of French 
Camp Road to an elevation of 57 feet (NGVD 29) at Turner Station Overhead. 
 

2.2.5 Southbound Off Ramp (“FR 4” Line) 

The SR 99 southbound off ramp improvements will modify the existing single lane off ramp 
alignment which splits from SR 99 at PM 11.74 (Station 620+00) and significantly increase the 
deceleration distance to just north of a new Lone Tree Slough off ramp bridge.  “FR 4” Line 
extends from Station 8+46 to Station 27+51.  The existing off ramp is a single lane road that 
curves around the existing southbound on ramp.  The existing off ramp profile gradually slopes 
down from an elevation of about 33 feet (NGVD 29) at the off-ramp entrance to 30 ft (NGVD 29) 
near the French Camp Road intersection. 
 

2.2.6 Existing Railroad 

Within the improvement area, an existing single railroad track travels parallel to French Camp 
Road to the south.  Based on our conversation with HDR, no improvements are planned to the 
existing railroad tracks for this project.   
 
2.2.7 Existing Culverts 

Based on our conversation with HDR, none of the existing culverts will be extended for the 
proposed interchange improvements.  
 

3 PERTINENT REPORTS AND INVESTIGATIONS 
In preparing this report, BCI reviewed the following information pertinent to the project. 

• “Preliminary Geotechnical/Geologic Memorandum for State Route 99 Widening,” 
Blackburn Consulting, January 30, 2008. 

• “California Seismic Hazard Map,” State of California Department of Transportation, 1996. 
• “Geologic Map of the San Francisco-San Jose Quadrangle, California” Wagner, D.L., 

Bortugno, E.J. and McJunkin, R.D., 1991, 1:250,000: California Division of Mines and 
Geology, Regional Geologic Map 5A.  

• As-Built Log of Test Borings (LOTBs), Foundation Reports, Geologic Reports and 
project plans for Caltrans structures located along the project alignment.  Appendix D 
lists the Caltrans information reviewed. 
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4 PHYSICAL SETTING 

4.1 Climate Data 
The project is located in the “Inland Valley” Pavement Climate Region (Topic 6.15, Caltrans 
Highway Design Manual).  We reviewed climate data for Manteca, California, that is available at 
the Western Regional Climate Center website (http://www.wrcc.dri.edu).  Table 1 presents 
monthly climatic data averages (1948-2008) for this project. 

 
 

Table 1:  Site Climate Data 

Data Type Station Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Average 
Total 

Precipitation 
(in.) 

Stockton 
WSO 

(048558) 
2.85 2.25 2.01 1.13 0.41 0.08 0.03 0.04 0.26 0.71 1.74 2.31 13.82 

Average 
Maximum 

Temperature 
(F) 

Stockton 
WSO 

(048558) 
53.6 60.6 66.0 72.9 81.1 88.6 94.3 92.7 88.2 78.4 64.5 53.9 74.6 

Average 
Minimum 

Temperature 
(F) 

Stockton 
WSO 

(048558) 
37.6 40.5 42.6 46.1 51.7 57.0 60.5 59.9 57.0 50.2 42.3 37.5 48.6 

 
 
 
The above data indicates that approximately 94 percent of the total annual precipitation occurs from 
October through April.  The data above indicates that the number of days with temperatures above 
50 degrees Fahrenheit (required for paving operations) is reduced between November and March. 
 

4.2 Topography and Drainage 
Topography at the French Camp Interchange site is relatively level with an average elevation of 
about 29 feet (NGVD 29).  Topography along mainline SR 99 consists of embankment that 
slopes up from an elevation of approximately 33 to 57 (NGVD 29) feet at the existing Turner 
Station Overhead Structure (PM 11.47). 
 
Shallow swales and ditches direct surface drainage away from the on and off ramps and SR 99 
and into various drainage basins located within the improvement area.  Drainage inlets located in 
the SR 99 median appear to transfer water to the north and southbound shoulder swales. 
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4.3 Man-made and Natural Features of Engineering and Construction Significance  
There is an existing single track railroad which parallels French Camp Road on the south. During 
construction care will have to be given to ensure no construction operations encroach on the 
railway setback of 50 feet from the edge of the tracks.  Other than the railroad and the planned 
improvements at the French Camp Interchange, BCI is not aware of any existing man-made or 
natural features that could affect, or be adversely affected by the project.  Existing utilities will 
likely have to be relocated at various locations within the improvement area. 
 

4.4 Regional Geology and Seismicity  
Literature published by the California Geological Survey (CGS) indicates that the site is located 
within the Great Valley Province.  The Great Valley extends northwest to southeast through the 
central portion of California.  It is speculated that the Great Valley became isolated from the 
Pacific Ocean about 140 million years ago.   Since that time, sediments derived from the 
mountains to the east and west have continually filled the Great Valley.  In the vicinity of the 
site, the depth to bedrock is greater than two miles. 
 
Based on Caltrans’ Seismic Hazard Map (1996), the closest recognized Late Quaternary or 
younger faults are the Midway-San Joaquin Fault (MSJ), located approximately 18 miles 
southwest of the site, and the Coast Ranges-Sierran Block Boundary Zone (CSB), located 
approximately 22 miles southwest of the site.   
 
The MSJ fault has the greatest potential to affect the site, with an estimated maximum moment 
Magnitude of 6.75.  An event of this magnitude, at a distance of 18 miles, would produce a 
maximum horizontal Peak Bedrock Acceleration (PBA) of about 0.18g (Mualchin, 1996).  Based 
on our test boring, we classify the site soil profile as Type D (stiff soil).   
 
Figure 2 in Appendix A presents the Geologic Map for the site.  Figure 3 presents a Fault Map 
for the site. 
 

4.5 Soil Survey Mapping 
BCI reviewed the United States Department of Agriculture’s “Soil Survey of San Joaquin 
County” issued October, 1992.  The soil survey maps the following soils within the project limits. 

 
Table 2:  Soil Survey Units 

Soil Name Soil Unit No. General Location within Project Limits 

Jacktone Clay 180 North of “SR99” Line PM 11.8 

Manteca fine 
loamy sand 196 Southeast of “SR99” Line PM 11.8 

Veritas fine 
sandy loam 266 South and west of “SR99” Line PM 11.8 

 
 
 



FINAL GEOTECHNICAL DESIGN REPORT 
French Camp Road Interchange Improvements 
10-SJ-99, PM 11.0 to PM 11.9, EA: 0E-6101 BCI File No. 1201.6 
Manteca, California January 31, 2011 
 
 

6 

 
The soil survey lists the following soil engineering properties for the above soil units: 
 

Table 3:  Soil Engineering Properties 
Percent Passing Sieve No. Soil 

Name 
Depth 
(in.) Soil Texture *USCS  

4 10 40 200 

Liquid 
Limit 

Plastic 
Limit 

Permeability 
(in/hr) 

0-22 Clay CL, CH 100 100 90-100 80-95 40-60 20-35 0.06-0.2 

22-34 Clay loam, 
clay, silty clay. CL, CH 100 100 85-100 80-95 40-60 20-35 0.06-0.2 

34-37 Indurated --- --- --- --- --- --- --- --- 

37-46 
Stratified sandy 

loam to clay 
loam 

CL-ML, 
CL 

80-
100 75-100 60-85 50-75 25-40 5-15 0.2-0.6 

Jacktone 

46-60 Cemented --- --- ---- --- --- --- --- --- 

0-11 Fine sandy 
loam SM 100 95-100 70-80 35-50 20-30 NP-5 2.0-6.0 

11-24 
Fine sandy 
loam, loam, 
sandy loam. 

SM, 
SC-SM 100 95-100 70-80 35-50 20-30 NP-10 0.6-2.0 

24-35 Indurated --- --- --- --- --- --- --- --- 

35-54 Cemented --- --- --- --- --- --- --- --- 

Manteca 

64-74 Stratified loamy 
sand to loam SM 100 95-100 60-80 30-50 20-30 NP-5 2.0-6.0 

0-15 Fine sandy 
loam 

SM, 
SC-SM 100 90-100 70-85 35-50 20-30 NP-10 2.0-6.0 

15-54 Sandy loam, 
fine sandy loam 

SM, 
SC-SM 100 90-100 70-85 35-50 20-30 NP-10 2.0-6.0 Veritas 

54-70 Cemented --- --- --- --- --- --- --- --- 

*Unified Soil Classification System 
 

5 EXPLORATION 

5.1 Drilling and Sampling 
To characterize subsurface conditions at the site, BCI retained Precision Sampling, Inc. to drill 
and sample 12 auger borings (B1 through B12) between March 22 and August 4, 2009, to 
maximum depths of 64½ feet below ground surface.  BCI also performed one hand-auger boring 
(B13) to 6½ feet below ground surface.  For this report, BCI also utilized the four borings 
completed for the Turner Station Overhead Foundation Report.  The drillers used a CME 75 
truck-mounted rig to drill the borings using 8-inch O.D. hollow stem auger.  For the Turner 
Station Overhead project, the drillers switched to 3-inch mud rotary drilling near the ground 
water level.  
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Where hollow stem methods were used, BCI obtained relatively undisturbed soil samples using a 
3-inch O.D. Modified California sampler (equipped with 2.4-inch I.D. brass liners) and Standard 
Penetration Test sampler (1.4-inch I.D.).  These samplers were driven into the ground by the 
force of a 140-pound automatic-trip hammer falling approximately 30 inches.  The N-values 
shown on the Log of Test Borings and Boring logs in Appendix B are uncorrected “field” values.  
For the Modified California sampler, BCI multiplied the field N-value by a factor of 0.65 to 
obtain and approximate SPT N-value.  FHWA’s Soil and Foundations Reference Manual, 
Volume 1 (FHWA NHI-06-088, December 2006) indicates that the hammer energy transfer ratio 
ranges between 80-100% for automatic trip hammers.  To be conservative, BCI assumed a 
hammer energy transfer ratio of 75% in the absence of recent hammer calibration data.  
 
A BCI project geologist logged the borings consistent with the Unified Soil Classification 
System (USCS).  We sealed sample liners with plastic caps and tape.  We also obtained bulk soil 
samples from the auger cuttings.  At the hand auger location, we obtained bulk soil samples 
using a 4-inch diameter hand auger.  Bulk samples were placed in plastic bags for transport to 
our laboratory.  BCI made ground water observations in the borings during and at completion of 
drilling operations.  Borings were backfilled with cuttings or grout in compliance with our boring 
and encroachment permits.   
 
The boring locations are shown on Figure 4 in Appendix A. 
 

5.2 Geologic Mapping 
BCI evaluated site geologic conditions based on observations made in our borings, and on 
review of the 1991 Geologic Map of the San Francisco-San Jose Quadrangle (California 
Department of Conservation, Division of Mines and Geology Map No. 5A).  We discuss the 
results of our evaluation in Section 7.1.   
 

5.3 Exploration Notes 
BCI did not encounter adverse drilling conditions such as caving or hard drilling during borings 
conducted for this project. 
 

6 GEOTECHNICAL TESTING 
We obtained in-situ blow counts using a 140-pound automatic-trip hammer with a 30-inch drop 
and pocket penetrometer values in the field. We performed the following laboratory tests on 
representative soil samples from the exploratory borings. 

• Moisture content (ASTM D2216) and unit weight (ASTM D2937) 
• Triaxial and direct shear (ASTM D2166 and ASTM D3080) 
• Plasticity index (ASTM D4318) 
• Sieve analysis (ASTM D422) 

 
We attach our laboratory test results and summary table in Appendix C. 
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7 GEOTECHNICAL CONDITIONS 

7.1 Site Geology 
BCI evaluated the geology of the area through available geologic maps and literature, site 
review, and subsurface exploration.   
 
Our investigation indicates that the site is underlain by Pleistocene age Modesto Formation.  The 
Modesto Formation consists of older Pleistocene age alluvium composed predominantly of sand 
and silty sand; overlain by sand, silt and clay deposited by present day streams and rivers. 
We present a Geologic Map as Figure 2 in Appendix A. 
 

7.1.1 Existing Slope Stability 

With the exception of the existing State Route 99 Mainline embankment fill, the project area is 
relatively level with no significant native or cut slopes.  Existing State Route 99 Mainline approach 
fill slopes have 2:1 (horizontal to vertical) or flatter side slopes, and approximately 1.5:1 
(horizontal to vertical) abutment front slopes. 
 
The approach slopes appear stable (no noticeable slumping or slope failures) in their present 
configuration.  BCI observed erosion issues, consisting of gullying due to a concentration of 
water runoff, within the 1.5:1 (horizontal to vertical) abutment front slopes, directly below the 
two structures at all four abutments.  The slopes adjacent to and between the abutments appeared 
stable in their present configurations with a surface cover of seasonal grasses.  Fabric and rip rap 
has been placed at certain locations below the abutments in an attempt to minimize continued 
erosion.  The areas between the existing Turner Overhead Structures support a surficial cover of 
seasonal grasses and no erosion effects where noted during our site visits. 
 

7.2 Subsurface Soil Conditions 
We present the following discussion of soil conditions based on our drilling and sampling 
program described in Section 5.1. 
 

7.2.1 SR 99 Mainline 

In general, we observed 6 to 20 feet of loose to medium dense fill consisting of a mix of silt, 
sand, clay and gravel.  The fill is underlain by loose to medium dense, silty sand and poorly 
graded sand to depths of 11½ to 15½ feet below existing grade (bgs) in borings B2 through B5 
and to a depth of 36 feet bgs in boring B1.  Below the sandy soils, we encountered medium stiff 
to very stiff, lean clay and sandy lean clay to depths of about 14 and 19 feet bgs in B2 through 
B4 and 46 feet bgs in boring B1.  Underlying the clay we observed alternating layers of silt, clay 
and silty sand to the depths explored. 
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7.2.2 Southbound On and Off Ramps (“FR 3” and “FR 4”) 

In general, we observed 3 to 11 feet of medium dense, silty sand and poorly graded sand and stiff 
to very stiff, lean clay in the vicinity of the proposed southbound on and off ramp improvements.  
Underlying the near surface soil we observed stiff to very stiff, lean clay extending to the depths 
explored. 
 

7.2.3 Northbound On and Off Ramps (“FR 1” and “FR 2”) 

In general, we observed 10 to 15 feet of loose to medium dense, silty sand and poorly graded 
sand and medium stiff, sandy silt and silt in the vicinity of the northbound on and off ramps.  
Underlying the near surface silts and sands we encountered alternating layers of very stiff to 
hard, sandy silt and medium dense to dense, poorly graded sand to the depths explored. 
Refer to the Boring Logs in Appendix B for specific subsurface conditions encountered at each 
boring location.  We have also included the Log of Test Borings from the Turner Station 
Overhead Structures in Appendix B.   
 

7.3 Water 

7.3.1 Surface Water 

During our site reconnaissance between March and August 2009, we did not observe surface 
water at the site.  Due to the presence of sandy, free draining soil, ponding of surface water is not 
expected to significantly impact the project. 
 

7.3.2 Scour 

The project is not located near rivers, streams, creeks or lakes and is not susceptible to scour. 
 

7.3.3 Erosion 

With the exception of the gullying observed in the abutment front slopes, we did not observe 
significant erosional features along the SR 99 corridor.  However, the near surface sandy soils 
are erodible if subject to concentrated surface flows. 
 

7.3.4 Ground Water 

We encountered static ground water during our subsurface exploration for the Turner Station 
Overhead Foundation Report at elevations ranging from -6½ to -9.0 feet (NGVD 29) 
between March and July 2009.   
 
Based on our review of the San Joaquin Online Groundwater Reporting Tool 
(www.sjmap.org/groundwater) the spring groundwater elevations have ranged between elevations 
of -1.4 and -6.5 feet Mean Sea Level (MSL) (33 to 38 feet bgs) in the last nine years.  Graph 1 
displays the measured spring groundwater elevations for the nearby monitoring well. 
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Graph 1: Spring Groundwater Elevations (Well #01S07E08J002) 

 
 
 
Based on our subsurface exploration and the nearby well data, we use a design ground water 
elevation of 0 feet (NGVD 29) for this project. 
 
Ground water and perched water levels can fluctuate due to changes in precipitation, 
irrigation/pumping, and other factors. 
 

7.4 Project Site Seismicity 
7.4.1 Ground Motions 

Based on the Caltrans Seismic Hazard Map (1996), the closest recognized Late Quaternary or 
younger faults are the Midway-San Joaquin Fault (MSJ), located approximately 18 miles 
southwest of the site, and the Coast Ranges-Sierran Block Boundary Zone (CSB), located 
approximately 22 miles southwest of the site.  Figure 3 shows the significant seismic sources 
(per Caltrans) in the project vicinity. 
 
The MSJ fault has the greatest potential to affect the site, with an estimated maximum moment 
magnitude of 6.75.  An event of this magnitude, at a distance of 18 miles, would produce a 
maximum horizontal Peak Bedrock Acceleration (PBA) of about 0.18g (Mualchin, 1996).  Based 
on our test borings, we classify the site soil profile as Type D (stiff soil).   
 
For seismic design, use the 0.2g peak horizontal rock acceleration curve (0.28g peak ground 
acceleration) from Figure B.7 (Soil Profile Type D for a Magnitude of 6.5+0.25) of the Caltrans 
Seismic Design Criteria (2006, Version 1.4).  The proposed structure is not located within 10 
miles of the controlling fault; therefore, no adjustment to the response spectrum is required for 
fault proximity.   
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7.4.2 Ground Rupture 

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 the project site.  
Therefore, 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 feet of the surface) are subjected to ground shaking.  We evaluated the potential for 
liquefaction at this site using data from Borings A-09-F1 through A-09-F4 (from the Turner 
Station Overhead Foundation Report); a design ground water elevation of 0 ft (NGVD 29). and 
liquefaction evaluation criteria consistent with the 1996 National Center for Earthquake Engineer 
Research (NCEER) Workshop procedures.  BCI corrected field blow counts (N-values) to (N1)60 
values using procedures outline in “Foundation Analysis and Design,” 5th edition, Joseph 
Bowles, 1996.  For our analysis we used a peak horizontal ground acceleration (PGA) of 0.28g. 
 
Our liquefaction analysis indicates that the medium dense sands between elevations -10 ft. and -
40 ft. (NGVD 29) are not subject to liquefaction during the design earthquake event (PGA = 
0.28g).  Factors of safety for this interval range from 1.8 to 2.0, and average (N1)60 of 29. 
 

7.4.4 Seismic Settlement 

During a seismic event, ground shaking can cause seismic settlement of relatively loose granular 
soil above the water table, which can result in settlement of the ground surface. 
 
BCI evaluated potential seismic settlement of the native loose to medium dense sand above the 
ground water level using the Tokimatsu and Seed (1987) method outlined in “Geotechnical 
Earthquake Engineering Handbook,” Robert W. Day, 2002.  Using this method and a PGA of 
0.28g, our analysis indicates that seismic settlement of the native sand above the ground water 
level will be negligible (less than 0.3 inches). 
 

8 GEOTECHNICAL ANALYSIS AND DESIGN 

8.1 Cuts and Excavations 

8.1.1 Stability 

Permanent Cut Slopes 

The project does not include significant cut slopes.  Shallow cut slopes (less than 5 feet in height) 
should be stable at an inclination of 2:1 (horizontal to vertical) or flatter provided that proper 
erosion control is implemented and surface water is directed away from the slope face.      
 

Temporary Cut Slopes 

Slope and shore temporary excavations in accordance with current Cal OSHA requirements. 
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8.1.2 Rippability 

Native soil and existing fill should be excavatable with conventional earth moving equipment. 
 

8.1.3 Grading Factors 

We understand that project fills will be derived primarily from imported borrow material, 
supplemented with material excavated from the State Route 99 mainline widening project and 
shallow on-site cuts.  
 
We present the following estimated grading factors for State Route 99 mainline silty sand soil, 
based on our experience, laboratory test results, and subsurface conditions observed in our borings. 

 
Table 4:  Estimated Grading Factors 

Material Type Location Estimated Grading 
Factor 

Native silty sand 
(0 to 5 feet) French Camp Road IC 10% to 20% Shrinkage 

Silty sand and sandy clay  
(0 - 5 feet) SR 99 Median 5% to 15% Shrinkage 

 
 
Since the project borrow source(s) has not been determined, additional subsurface exploration, 
laboratory testing and engineering analysis will be required to provide estimated grading factors 
for this material. 
 
The above grading factor ranges are for estimation purposes only.  Actual grading factors may 
be significantly different due to differing soil conditions, over or undercompaction, stripping 
losses, staking errors, and possible differences in actual topography not reflected on the site 
topographic map. 
 

8.2 Unreinforced Embankments 
New unreinforced embankment fills will be up to 30 feet high with 2:1 (horizontal to vertical) or 
flatter side slopes.  Abutment front slopes will have a gradient of 1.5:1 (horizontal to vertical) 
and have slope paving. 
 

8.2.1 Embankment Material 

Embankments will be constructed using imported borrow material, supplemented with material 
excavated from the State Route 99 mainline widening project and shallow on-site cuts.  Since the 
project borrow source(s) has not been determined, additional subsurface exploration, laboratory 
testing, and engineering analysis will be required to evaluate proposed borrow materials for use 
on this project. 
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8.2.2 Slope Stability 

Embankments constructed of approved materials that meet the Caltrans specifications will be 
stable based on the relatively stable condition of the existing 2:1 (horizontal to vertical) approach 
fill side slopes and 1.5:1 (horizontal to vertical) front slopes for the Turner Station Overhead.  
Slope paving will help minimize the continued erosion at the abutment front slope locations.  
The underlying native soil will provide a stable base on which to construct the fills. 
 
New embankments should be constructed in accordance with the 2006 Caltrans Standard 
Specifications, with proper erosion control and surface drainage directed away from 
embankment slope faces. 
 

8.2.3 Settlement 

We used FoSSA 2.0 software developed by ADAMA Engineering, Inc. to evaluate immediate 
and long-term consolidation settlement we modeled a 16 foot high, 60 foot wide approach fill 
embankment adjacent to the existing approach fill and a 21 foot high, 110 foot wide approach fill 
embankment placed over the existing approach fill.  BCI used an average unit weight of 125 
pounds per cubic foot for the new approach fill weight.   
 
Our analysis indicates that about 2 to 6 inches of elastic (immediate) settlement will occur during 
approach and abutment fill placement.  Because there are no soft, saturated, clay or silt layers 
underlying the site, we do not anticipate “long-term” consolidation settlement.   Fill settlement is 
expected to be minimal and a waiting period is not necessary.   
 

8.3 MSE Embankment Wall Design 
BCI presents the following geotechnical design recommendations for the proposed permanent 
MSE embankment walls between stations “SR99” 581+00.00 and 606+07.72 (French Camp 
Road Overcrossing) based on our subsurface information, laboratory test data, engineering 
analysis, review of Caltrans Bridge Design Specifications (Section 5 – Retaining Walls, August 
2004) and Caltrans Standard Special Provision 19-600 (SSP 19-600, Updated January 5, 2004).  
Additional information is shown on the Log of Test Borings for MSE Wall No 3 and 4 in 
Appendix B. 
 
We understand that the walls will have a maximum height of 21 feet and will be designed in 
accordance with Caltrans Interim Bridge Design Aids 3-8 “Mechanically Stabilized 
Embankment” (September 2008) and Caltrans Bridge Standard Detail Sheets xs13-020-1e 
through xs13-020-6e (May 6, 2008 latest revision).  The MSE wall-leveling pad will be 
constructed within the existing embankment fill. 
 

8.3.1 Foundations and Embedment Depth 

The proposed MSE walls can be founded on intact/undisturbed native and existing fill soil using 
an allowable foundation pressure of 4,000 pounds per square-foot applied to the bottom of the 
leveling pad elevation.  Provide a minimum embedment depth of 2 feet or 10 percent of the wall 
height (above the leveling pad), whichever is greater.  The embedment depth should be measured 
from lowest adjacent wall grade to the bottom of the leveling pad.    
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For walls founded on slopes, provide a minimum horizontal distance of 4 feet or 10 percent of 
the wall height (above the leveling pad), whichever is greater, from the bottom/outside edge of 
the leveling pad to the slope face.   
 

8.3.2 Metallic Soil Reinforcement 

Metallic soil reinforcement should conform to SSP 19-600 with a minimum soil reinforcement 
length of 70 percent of the wall height, but not less than 8 feet. 
 

8.3.3 Backfill Material 

Structure backfill should meet the requirements of SSP 19-600 and have a minimum angle of 
internal friction of 34 degrees.  Structure backfill should extend at least 12 inches beyond the 
wall base width. 
 
Provided structure backfill meets the above requirements, use a backfill friction angle of 34 degrees 
and backfill moist unit weight of 120 pounds per cubic-foot for wall reinforcement design. 
 

8.3.4 Backfill Compaction 

Place and compact MSE wall backfill in accordance with SSP 19-600. 
 

8.3.5 Wall Drainage 

Construct wall drainage in accordance with SSP 19-600. 

8.3.6 Settlement 

We used FoSSA 2.0 software developed by ADAMA Engineering, Inc. to evaluate immediate 
settlement.  We modeled a 21 foot high, 110 foot wide approach fill embankment with MSE and 
Type 1 retaining walls, and an average unit weight of 125 pounds per cubic foot for the new 
approach fill weight. 
 
Our analysis indicates that 3 to 6 inches of “immediate” ground settlement will occur at 
foundation level beneath the highest part of the walls during construction.  Because there are no 
soft, saturated, clay or silt layers underlying the site, we do not anticipate “long-term” 
consolidation settlement.   A waiting period is not necessary.   
 

8.3.7 Global Stability 

Our analysis indicates that the global stability of the proposed MSE wall exceeds the minimum 
factor of safety listed in the August 2004 Bridge Design Specifications for static loading 
(including at bridge abutments) and seismic loading.   
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8.4 Type 1 Embankment Retaining Walls 
At heights less than 12 feet, Caltrans Type 1 Retaining Walls (2006 Caltrans Standard Plans) are 
proposed in lieu of the permanent MSE walls north of the French Camp Road Overcrossing 
Structure. The walls will be located along the new SR 99 northbound off ramp and SR 99 
southbound on ramp.  Additional information is shown on the Log of Test Borings for the French 
Camp Road Retaining Wall in Appendix B.  
 
Based on our calculations and review, the 2006 Caltrans Standard Plans B3-1 and B3-8 can be 
used to design the Type 1 retaining walls on spread footings provided the recommendations in 
Table 5 are followed. 
 
 

Table 5: Type 1 Retaining Wall Embedment Depths 

Retaining Wall Length Max 
Height Embedment Depth* 

French Camp Northbound Off Ramp 65 ft 6 ft Minimum 2 ft below lowest adjacent grade 

French Camp Southbound On Ramp 790 ft 12 ft 
Minimum 4 ft below lowest adjacent grade.  
Reduced to 2 ft for portions of wall less than 

6 ft tall. 
* Assumes the footing is constructed in firm undisturbed native or compacted fill soil.  Embedment 

depth is below lowest adjacent finish grade. 
 
 
 
Temporary excavations required to construct the retaining walls should be sloped and shored in 
accordance with current Cal OSHA requirements. 
 

8.5 Culverts 

8.5.1 Support 

Native soil, existing embankment and new embankment fill are suitable for support of pipe 
culverts.  Based on our conversation with HDR, no culvert extensions are planned for this project.   
 

8.5.2 Backfill 

Backfill culverts in accordance with Section 19 of the 2006 Caltrans Standard Specifications.  
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9 CONSTRUCTION CONSIDERATIONS 

9.1 Construction Advisories 

9.1.1 Perched Ground Water and Over-optimum Soil Moisture 

During our exploration we encountered clay and silt layers at depths of approximately 5 to 10 
feet bgs, which may inhibit infiltration and cause perched water during the rainy season.  If 
perched ground water or surface water is encountered, sump pumps may be required to facilitate 
construction.   
 
Excessively over-optimum (wet) soil conditions can make proper compaction difficult or 
impossible.  Wet soil is commonly encountered during the winter and spring months, or in 
excavations where ground water or perched ground water is encountered. 
 
In general, wet soil can be mitigated by: 

• Discing the soil during prolonged periods of dry weather 
• Overexcavating and replacement with drier material 
• Lime 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. 
 

9.2 Differing Site Conditions and GDR Limitations 
BCI based this report on the current site conditions.  We assumed the soil and ground water 
conditions encountered in our borings are representative of the subsurface conditions across the 
site.  Actual conditions between borings could be different.  If differing site conditions are 
encountered, please contact BCI immediately to provide additional recommendations. 
 
BCI performed services in accordance with generally accepted geotechnical engineering 
principles and practices currently used in this area.  Where referenced, we used ASTM or 
Caltrans standards as a general (not strict) guideline only.  We do not warranty our services.  
 
Our scope for this report did not include evaluation of on-site hazardous material, flood potential, 
aerial photograph review, off-site slope stability evaluation, or biological pollutants.  Please 
contact BCI if you would like an evaluation of one or more of these potentially damaging issues. 
 
Boring Logs are presented in Appendix B.  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 
and general knowledge of the site and geological conditions. 
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Modern design and construction is 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. 
 

10 GEOTECHNICAL RECOMMENDATIONS AND SPECIFICATIONS 
This section presents our recommended geotechnical specifications, and special provisions, to be 
used in design and construction 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 field work, analysis, or recommendations are required. 
 
Where referenced below, Standard Specifications and Standard Plans refer to the Caltrans 2006 
Standard Plans and Specifications. 
 

10.1 Earthwork 
Earthwork shall be performed in accordance with Section 19 of the Standard Specifications.  
Structural Backfill shall conform to Section 19-3 of the Standard Specifications.  In addition, 
earthwork and structural backfill shall be performed in accordance with the following Special 
Provisions.  If a conflict exists between the Standard Specifications and Special Provisions 
below, the Special Provisions govern. 
 

10.2 Special Provision for Acceptable Fill and Borrow Material 
On-site soil is suitable for project fill provided it is free of concentrations of organics, debris, and 
meets particle size requirements of the Standard Specifications and Special Provisions.  As 
mentioned in our April 2009, Geotechnical Design and Materials Report for the SR 99 Manteca 
Widening project, the near surface soil excavated within the median may meet the requirements 
for structure backfill for this project.  However, additional laboratory testing will be required 
during construction to confirm the quality. 
 
Borrow material used within four feet of pavement subgrade elevations must have a minimum R-
value of 30 and contain no concentrations of vegetation or debris.  Borrow material for structure 
backfill must meet requirements of Section 19 of the Standard Specifications. 
 

10.3 Special Provision for Protection of Existing Underground Utilities 
The contractor is responsible for protecting existing underground utilities from damage in 
accordance with Section 7-1.11 and 8-1.10 of the Caltrans Standard Specifications (May 2006). 
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11 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, fill compaction, and pavement subgrade and aggregate base 
compaction.  

• Update this report if design changes occur, a lapse of 2 years or more 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. 

 



Geotechnical      Construction Services      Forensics 
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Figure 1:  Vicinity Map 

Figure 2:  Geologic Map 

Figure 3:  Fault Map 

Figure 4:  Site Plan and Boring Location Map 
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SILTY SAND (SM); medium dense to dense; reddish
brown; moist; mostly medium to fine SAND; some fines;
(Fill).

SILT with SAND (ML); very stiff; olive brown; dry; mostly
fine SAND; few fines; (Fill).

SILTY SAND (SM); medium dense to dense; olive brown;
dry; mostly medium to fine SAND; (Fill).

SILTY SAND (SM); medium dense; olive brown; dry;
mostly medium to fine SAND; little fines.

Very dense.
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SILTY SAND (SM) (continued).

Medium dense; brown; dry; mostly fine SAND; little fines.

Loose to medium dense; light red.

Poorly graded SAND (SP); loose; light gray; dry; mostly
medium to fine SAND; weak cementation.

SANDY lean CLAY (CL); stiff; olive brown; dry; fine
SAND; weak cementation.

Very stiff.

SILTY SAND (SM); dense; light red; moist; mostly
medium to fine SAND; little fines.

Medium dense.

SANDY lean CLAY (CL); stiff; yellowish brown; moist; fine
SAND.

SILT (ML); very stiff; light red; dry; mostly fines.
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SILT (ML) (continued).

Olive brown; caliche deposits.

SILTY SAND (SM); medium dense; olive brown; dry; little
fine SAND; mostly fines.

Very dense.
Bottom of borehole at 65.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (June 2007) except as noted on the
Soil or Rock Legend or below.
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SILTY SAND (SM); medium dense; reddish brown; dry;
mostly medium to fine SAND; (Fill).

SILTY SAND (SM); loose; reddish brown; dry; mostly
medium to fine SAND; some fines.

Lean CLAY (CL); stiff; olive brown; moist; mostly fines.

SILT (ML); stiff; reddish brown; moist; mostly fines.

SILTY SAND (SM); medium dense; reddish brown; moist;
mostly medium to fine SAND; little fines.
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SILTY SAND (SM) (continued).

SANDY SILT (ML); very stiff; olive brown; moist; some
fine SAND; mostly fines.

SILTY SAND (SM); medium dense; olive brown; moist;
mostly fine SAND; little fines.

Bottom of borehole at 36.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (June 2007) except as noted on the
Soil or Rock Legend or below.
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CLAYEY GRAVEL (GC); loose; dark brown; dry; mostly
fine GRAVEL; few coarse to fine SAND; some fines; (Fill).

SILTY SAND (SM); loose to medium dense; brown; dry;
fine SAND.

Yellowish brown.

SANDY lean CLAY (CL); medium stiff; reddish brown;
moist; some fine SAND; mostly fines.

SILTY SAND (SM); loose; reddish brown; moist; mostly
fine SAND; little fines.

Bottom of borehole at 21.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (June 2007) except as noted on the
Soil or Rock Legend or below.
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CLAYEY GRAVEL (GC); loose; dark brown; dry; mostly
fine GRAVEL; few coarse to fine SAND; little fines; (Fill).

Poorly graded SAND with SILT (SP-SM); loose; brown;
dry; fine SAND.

Medium dense; gray.

SANDY SILT (ML); stiff; olive brown; moist; some fine
SAND; mostly fines.

SANDY lean CLAY (CL); stiff; olive brown; moist; some
SAND; mostly fines.

Bottom of borehole at 16.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (June 2007) except as noted on the
Soil or Rock Legend or below.
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CLAYEY SAND with GRAVEL (SC/SC); loose; dark
brown; dry; little fine GRAVEL; mostly coarse to fine
SAND; little fines; (Fill).

Poorly graded SAND (SP/SP); loose; brown; dry; mostly
fine SAND; trace fines.

Bottom of borehole at 11.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (June 2007) except as noted on the
Soil or Rock Legend or below.
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SILTY SAND (SM); medium dense; yellowish brown; dry;
mostly fine SAND; some fines.

Very dense; calcium carbonate cementation, porosity.

Lean CLAY (CL); very stiff; brown; moist; mostly fines;
weak cementation.

Hard.

Very stiff.

Bottom of borehole at 21.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (June 2007) except as noted on the
Soil or Rock Legend or below.
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SILTY SAND (SM); loose; yellowish brown; dry; mostly
fine SAND; little fines.

Poorly graded SAND (SP); medium dense; gray; moist;
mostly medium to fine SAND; trace fines.

Lean CLAY (CL); stiff; olive gray; moist; mostly fines.
Bottom of borehole at 11.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (June 2007) except as noted on the
Soil or Rock Legend or below.
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SILTY SAND (SM); medium dense; yellowish brown; dry;
mostly medium to fine SAND; some fines.

Lean CLAY (CL); medium stiff; dark yellowish brown; dry.

Bottom of borehole at 6.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (June 2007) except as noted on the
Soil or Rock Legend or below.
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SILTY SAND (SM); loose; yellowish brown; dry; mostly
fine SAND; little fines.

SANDY SILT (ML); very stiff; yellowish brown; dry.

Bottom of borehole at 6.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (June 2007) except as noted on the
Soil or Rock Legend or below.
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SILTY SAND (SM); medium dense; dark yellowish brown;
moist; mostly medium to fine SAND; some fines.

Lean CLAY (CL); medium stiff; olive brown; moist; mostly
fines.

Very stiff; little fine SAND.

CLAYEY SAND (SC); medium dense; brown; moist;
mostly medium to fine SAND; little fines.

SANDY lean CLAY (CL); very stiff; brown; moist; some
fine SAND; mostly fines.
Bottom of borehole at 21.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (June 2007) except as noted on the
Soil or Rock Legend or below.
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SILTY SAND (SM); medium dense; light brown; dry;
mostly fine SAND; some fines.

SANDY SILT (ML); very stiff; light brown; dry; some fine
SAND; mostly fines.

Poorly graded SAND with SILT (SP-SM); medium dense;
light brown; dry; mostly fine SAND; few fines.

Lean CLAY (CL); very stiff; light brown; dry; mostly fines.

Hard.

SILTY SAND (SM); dense; reddish brown; dry to moist;
coarse to fine SAND.

SANDY SILT (ML); hard; reddish brown; dry; some fine
SAND; mostly fines.

Poorly graded SAND (SP); medium dense; reddish
brown; dry; mostly fine SAND; trace fines.

Poorly graded SAND with SILT (SP-SM); medium dense;
brown; moist; mostly medium SAND; few fines.
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Poorly graded SAND with SILT (SP-SM) (continued).

SANDY SILT (ML); very stiff; brown; moist; some fine
SAND; mostly fines.

Bottom of borehole at 31.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (June 2007) except as noted on the
Soil or Rock Legend or below.
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SANDY SILT (ML); medium stiff; dark brown; dry; some
fine SAND; mostly fines.

SILT with SAND (ML); very stiff; olive brown; moist; little
fine SAND; mostly fines.

Poorly graded SAND with SILT (SP-SM); medium dense;
dark yellowish brown; moist; mostly medium SAND; few
fines.

SILT (ML); stiff; reddish brown; moist; mostly fines.
Bottom of borehole at 11.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (June 2007) except as noted on the
Soil or Rock Legend or below.
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SILTY SAND (SM); medium dense; brown; moist; mostly
fine SAND; some fines.

Bottom of borehole at 5.0 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (June 2007) except as noted on the
Soil or Rock Legend or below.
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LOG OF TEST BORINGS 1 OF 3
FRENCH CAMP ROAD- Retaining Wall
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SOIL LEGEND

LOG OF TEST BORINGS 2 OF 3
FRENCH CAMP ROAD- Retaining Wall
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BOREHOLE IDENTIFICATION

CONSISTENCY OF COHESIVE SOILS
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Plastic 
Limit

Plasticity 
Index

% Passing 
No.200

% Passing 
No.30

% Passing 
No.4

Cohesion 
(psf)

Phi Angle 
(degrees)

B1-1C 6-6.5' MC SM/ML 42 8.1 127.7
B1-2B 10.5-11' MC SM 38 10.2 114.7 467.0 30.1
B1-2C 11-11.5' MC SP 38 5.9 112.6 13.1 n/a 100.0
B1-4C 21-21.5' MC SP 31 7.5 117.0
B1-6C 26-26.5' MC SP/SM 25 9.1 110.9
B1-7C 31-31.5' MC SM 10 15.3 96.5
B1-8C 36-36.5' MC SP/ML 14 20.9 101.7
B1-9B 40.5-41' MC ML 15 25.3 97.6 524.0 27.6
B1-10 41.5-43.0' SPT CL 23 14 11 62.2 n/a 100.0

B1-11C 46-46.5' MC ML/SM 43 10.5 110.0
B1-12C 51-51.5' MC CL 19 22 10 67.6 n/a 100.0
B1-13C 56-56.5' MC ML 26 22.4 104.6
B1-14C 61-61.5' MC ML/SM 28 29.1 93.7
B1-16C 64.0-64.5 MC SM 50 24.2 101.6
B2-1B 5.5-6.0' MC SM 27 14 6 49.8 87.6 95.0
B2-2C 11-11.5' MC SM 9 9.7 106.9
B2-3B 15.5-16.0' MC SC 13 17.7 98.9 214.0 33.9
B2-3C 16.0-16.5' MC CL 15 21.4 106.8
B2-4 16.5-18.0' SPT CL 12 18 25 92.5 n/a 99.9

B2-5C 21-21.5' MC ML 20 22.6 100.3
B2-6C 26-26.5' MC SM 28 10.9 113.1
B2-7C 31-31.5' MC ML 23 27.0 95.6
B2-9C 36-36.5' MC SM 18 16.5 108.2
B3-1B 5.5-6.0' MC SM 14 NP NP 24.3 82.2 92.0
B3-2C 11-11.5' MC SM 9 12.0 91.4
B3-3C 16-16.5' MC CL 9 21.5 102.8
B3-5C 21-21.5' MC SM 11 19.4 101.0
B4-1C 6-6.5' MC GC/SP 10 6.1 99.4
B4-2C 10.5-11.5' MC SP 25 9.3 97.0
B4-3 11.5'-13' SPT ML 23 62.0 n/a 100.0

B4-4B 15.5-16.0' MC CL 19 22.6 94.4 179.0 33.0
B4-4C 16.0-16.5' MC CL 19 19.7 107.6
B5-1C 5.5-6.5' MC SC/SP 7 5.8 99.5
B5-3C 11-11.5' MC SP 10 8.7 95.5
B6-2C 6-6.5' 2.4 SM 83 9.7 97.9
B6-3C 11-11.5' 2.4 CL 27 26.0 82.8 1483.0
B6-4B 15.5-16' 2.4 CL 34 18 21
B6-4C 16-16.5' 2.4 CL 34 23.1 100.0
B6-5C 21-21.5' 2.4 CL 21 20.2 104.5
B7-2C 6-6.5' 2.4 SM 7 8.8 89.5
B7-3C 11-11.5' 2.4 CL 15 22.9 97.1
B8-2B 5.5-6' 2.4 CL 11 20 13 71.5 n/a 100.0
B8-2C 6-6.5' 2.4 CL 11 15.2 79.8
B9-2B 5.5-6' 2.4 ML 23 NP NP 57.2 n/a 100.0
B9-2C 6-6.5' 2.4 ML 23 18.0 108.3

B10-2C 6-6.5' 2.4 SM 11 13.3 97.5
B10-3B 10.5-11' 2.4 CL 11 15 5
B10-3C 11-11.5' 2.4 CL 11 17.9 104.9
B10-4C 16-16.5' 2.4 CL 27 19.1 107.5
B10-5C 21-21.5' 2.4 CL 30 27.3 93.3
B11-1C 6-6.5' 2.4 ML 29 7.6 90.9 0.0 20.3
B11-2C 11-11.5' 2.4 CL 45 12.7 110.6 17 18
B11-3B 15.5-16' 2.4 SM 50/4 13.0 n/a 100.0
B11-3C 16-16.5' 2.4 SM 50/4 9.7 119.7
B11-4C 21-21.5' 2.4 SP 33 4.6 99.3
B11-5C 26-26.5' 2.4 SP-SM 25 14.6 107.2
B11-6C 31-31.5' 2.4 ML 35 17.3 112.5
B12-1C 6-6.5' 2.4 ML 19 15.1 103.2
B12-2C 11-11.5' 2.4 ML 20 21.5 101.3

USCS 
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Dry 
Density, 
ρdry (pcf)
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Depth 
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Historical Caltrans Information 

 
 
Turner Station Overcrossing 

• Sheets 32 to 35 and 41 to 42 of the November 28th, 1955 As Built Log of Test 
Borings, 

• Sheets 67 to 70 of the July 27th, 1998 “Turner Station Overhead (Widen),  
• February 7th, 1955 Foundation Data Report by C. H. Harned, 
• June 25th, 1956 filled-in log of test boring sheet by E. F. Nordlin, 
• February 16th, 1977 “Preliminary Geologic/Geotechnical Information” by M. 

Heaney, 
• January 9th, 1995 “Preliminary Seismic Geologic Foundation Information” by R. R. 

Price, 
• September 3rd, 1997 “Foundation Investigation” by R. R. Price, 
• December 16th, 1997 “Revised Piles Recommendations” by R. R. Price,  
• March 30th, 2006 “District Preliminary Geotechnical Report” by Qiang Huang, for 

Turner Station Overhead crossing (Bridge No. 29-0071). 
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Caltrans review comments and BCI 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 9/24/08      Page 1 of 2 

OGDN Review Comment & Response Form 
 
.General Project Information Review Phase Reviewer Information 

 PSR/PDS (Review No.  ) 
 APS/PSR (Review No.  ) 
 APS/PR (Review No.  ) 
 Type Selection 
 65% PS&E Unchecked Details 

 PS&E (Review No.  )  
 Construction Support 
 Other:  

Draft Geotechnical Design 
Report 

Structure Information 

Dist: 10      EA: 0E6101 
Project Name: 
10-SJ-99-PM 11.0 / 11.9 
French Camp Road Interchange 
Design Manager: 
Caroline Reyes 
Project Engineer: 
Jes Padda 

Structure Name: N/A 
Bridge No: N/A 

Reviewer: Ben Barnes 

Functional Unit: 59-323 (Geotech North) 

Phone Number: 916-227-1039 
e-mail: benjamin_barnes@dot.ca.gov 
 
Date of Review: 7/1/2010 

Consultant Information (to be filled in by Consultant) 
Consultant Structure Lead (First and Last Name) 

 
Structure Consultant Firm 

 
Phone Number 

 
e-mail 

 
Response Date 

 

 

No. Document Location 
(Page, Section, SSP) OGDN Review Comment Response  

1 General 

This is the 1st review of the Draft Geotechnical 
Design Report for French Camp Road Interchange 
prepared by Blackburn Consulting, dated 
December 22, 2009, by the Caltrans Office of 
Geotechnical Design-North, Geotechnical 
Services (GS-OGDN). 

Thank you for your comments.   

2 Section 5.1 Drilling and Sampling 
/ Boring Logs 

The following information is needed:  drill rig 
used, hammer type, and hammer efficiency.  

We updated the report to include this 
information  

3 Section 5.1 Drilling and 
Sampling, Boring Logs 

Report indicates use of Mod Cal sampler, logs 
show use of SPT sampler as well. We updated the statement, good catch.   



 

   
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 9/24/08      Page 2 of 2 

4 Boring Logs 
Boring logs show blow counts for mod cal 
samplers, were the mod cal blow counts corrected 
to SPT values for design? 

Yes they were and we updated the 
statement in Section 5.1 for clarity.  

5 Boring Logs Blow counts should be corrected for hammer 
efficiency for use in design. See answer to #4 above  

6 Boring Logs 
Boring logs should follow the Caltrans Soil and 
Rock Logging, Classification, and Presentation 
Manual, June 2007. 

We updated our Gint logs to follow 
Caltrans format  

7 Boring Logs Please verify that density and consistency 
descriptors follow CT Logging Manual. We checked this  

8 Groundwater, Boring Logs (B1) 

Boring B1 (drilled to 65 ft) indicates no 
groundwater encountered, report indicates GW in 
area is 30-40 ft in depth, was GW not encountered 
in B1 or not measured? 

We did not measure groundwater in this 
boring due the information already 
obtained in the surrounding borings 

 

9 Section 6, Geotechnical Testing, 
Appendix C, Lab Results 

Moisture content and unit weight lab results not 
found in Appendix C. 

This is only included on the lab 
summary sheet and the boring logs.    

10 Page 11, first paragraph / 
Appendix B 

Draft LOTB for Turner Station OH not found in 
Appendix B. This has been included  

11 TOC / Section 8 TOC and Section 8 numbering, 8.1.1 repeated. We corrected this  

12 General, slope ratios Please add (H:V) to slope ratios. Done  
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1.0 Introduction 

1.1 Purpose 

The purpose of this report is to present three existing and proposed bridge hydraulic models for 
State Route 99 (SR-99). The bridge structures are located at North Fork South Littlejohns 
Creek, South Fork South Littlejohns Creek, and Lone Tree Creek (naming convention within 
this report are consistent with Federal Emergency Management Agency (FEMA) Flood 
Insurance Rate Map (FIRM) Panel 0602990465 C and 0602990605B). Design drawings 
for SR-99 may report the following naming convention: 

 North Fork South Littlejohns Creek (Littlejohns Creek) 

 South Fork South Littlejohns Creek (French Camp Slough) 

 and Lone Tree Creek (Lone Tree Creek) 

Figure 1 provides a general location map of the three bridge crossings.  Figure 2, in Appendix 
A, provides a detailed map of the three crossings along SR-99.  This report presents water 
surface elevation profiles for the 50-and 100-year flood events. The scour analysis was 
performed for the 100-year flood event at these structures.  

1.2 Project Objective 

The City of Stockton, City of Manteca, and San Joaquin County (County), in cooperation with 
the San Joaquin Council of Governments (SJCOG), the California Department of 
Transportation (Caltrans), and the Federal Highway Administration (FHWA) propose to 
improve the SR-99 to relieve local and regional circulation problems.  Traffic Congestion will 
be reduced by replacing the median with a travel lane and shoulder to accommodate anticipated 
travel demand through the year 2025.  Completion of this project will result in: 

 Improved traffic circulation in the South Stockton Planning Area and access to 
planned City and County development and the Stockton Metropolitan Airport 

 Improve traffic operations on SR-99. 

1.3 Project Description 

The SR-99 project is located in San Joaquin County, California between Post Mile (PM) 4.9 
and PM 15.0.  The passage of the San Joaquin County Measure “K” Renewal and the State 
Infrastructure Bond program in 2006 creates an opportunity for SJCOG to advance delivery for 
several mainline widening projects, including the widening of SR-99 from Austin Road to Arch 
Road.  The contract for professional services will include the Project Report and Environmental 
Document for this SR-99 widening project. 

This report presents the results of the hydraulic analyses performed for the improvements for 
SR-99 at North Fork South Littlejohns Creek, South Fork South Littlejohns Creek, and Lone 
Tree Creek crossings only as part of the entire proposed improvements.  The SR-99 widening 
project scope also includes additional improvements which will be addressed in separate 
report(s) in future.  Scope for this report includes:  
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 Widen SR-99 from 4 to 6 lanes between Austin Road in Manteca and Arch Road in 
Stockton by adding two lanes in the existing median and constructing a Type 60 
concrete barrier.  

 Median decking and bridge widening at Lone Tree Creek. 

 Median decking at North Fork South Littlejohns Creek and South Fork South 
Littlejohns Creek.   

 Bridge widening and a new off-ramp structure at Lone Tree Creek. 
 

Figure 1 - Location Map 
 

 

          

  

Farmington Reservoir 

        
                                                    Creek Crossings 
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2.0 Setting 

2.1 Land Use 

SR-99 is the principal north/south highway traversing the major cities within California’s Central 
Valley.  SR-99 provides primary access for the movement of people, goods, and services and is 
considered the main transportation route for agricultural products.  It is also a major connector to 
all east/west routes throughout the Central Valley, providing linkages between the Bay Area and 
the Sierra Nevada Mountains.  State Route 99 is functionally classified as a Principal Arterial in 
its entirety and is a High Emphasis/Focus Route in the Interregional Road System (IRRS).  
Within District 10, SR-99 is listed on the National Highway System (NHS), the National Network 
for STAA Trucks, the California Freeway and Expressway System, and is an Extra Legal Permit 
Loads (SHELL) route north of SR 4 in Stockton. 

2.2 Climate 

This project is located in the San Joaquin Valley which has a climate with warm, dry summers 
and mild winters.  Summers can be very warm, with highs averaging 95°F.  Winter 
temperatures are mild to cool with average lows of approximately 37°F.  The average annual 
rainfall is approximately 14 inches, most of which falls between the months of November and 
March.  

2.3 Groundwater 

Test boring information was not available at this time; however, this information will be made 
available in the future. 

2.4 FEMA FIRMS   

New effective FEMA FIRMs for San Joaquin County were issued on October 16, 2009. The 
extent of the existing floodplains in the vicinity of the project is shown on the new effective 
FEMA FIRMs 06077C0490F and 06077C0630F. The extent of the floodplains in the vicinity 
of the project is also shown in historical FIRM Panels 0602990605B dated December 16, 2005, 
and 0602990465 C dated April 2, 2002.  Some changes to the extents of the floodplains have 
been incorporated into the new effective FEMA FIRM’s that were not mapped in the historical 
FIRM panels. These changes include the incorporation of new approximate flood hazard 
designations (Zone A) to a few small areas that were previously mapped outside the 100-year 
floodplain. Changes to the detailed flood hazard areas for North Fork South Littlejohns Creek, 
South Fork South Littlejohns Creek, and Lone Tree Creek only included a vertical datum 
conversion for the provided  base flood elevations from the National Geodetic Vertical Datum 
1929 (NGVD 29) to the North American Vertical Datum 1988 (NAVD 88).  

At the time the original analysis presented in this report was conducted, FEMA had not yet 
issued the FIRMs dated October 16, 2009. Also, the survey conducted for this analysis was 
conducted in NGVD 29. Therefore, the FIRMs dated December 16, 2005 and April 2, 2002 
were used for the hydraulic analysis presented in this report.  
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Portions of the FIRM Panels that show the project site are included as Figures 3 and 4 in 
Appendix B.  The FEMA profile plots in the vicinity of the project for North Fork South 
Littlejohns Creek, South Fork South Littlejohns Creek, and Lone Tree Creek are included as 
Figures 5 though 7 in Appendix B.  Portions of the project between Turner Station and Arch 
Road are located within the existing FEMA floodplain.  The historical FIS indicates that the 
100-year floodplain does not overtop SR-99 at the location of the proposed crossings. The 
proposed improvements will not significantly change the water surface elevations or alter of the 
existing floodplain.  

2.5 Channel Geometry Description 

2.5.1 General  

Figure 2 in Appendix A shows the location of the waterways in the vicinity of SR-99; these 
are North Fork South Littlejohns Creek, South Fork South Littlejohns Creek, and Lone Tree 
Creek.  The drainage areas upstream of SR-99 for the streams of interest are; North Fork South 
Littlejohns Creek 234.1 square miles, South Fork South Littlejohns Creek 234.1 square miles, 
and Lone Tree Creek 86.0 square miles. 

Farmington Reservoir is the major control feature within the watershed and is operated by the 
U.S. Army Corps of Engineers to provide flood protection in the lower watershed.  Although it 
has provided significant flood protection over the years, much of the lower watershed, 
including portions of this project, still lie within the 100-year floodplain.  This is due primarily 
to the more than 140 square miles of uncontrolled watershed below Farmington Reservoir.  
According to the FEMA FIS dated December 16, 2005, areas within San Joaquin County, 
including portions of the study area along SR-99, are subject to shallow overland flooding 
generally less than 3 feet deep and characterized by unpredictable flow paths.  The water 
surface elevations of flooding in these areas are essentially independent of those along the 
adjacent streamway, and are affected principally by natural and manmade barriers to flow in the 
flooded areas.    

2.5.2 Survey 

The survey for this project was performed by Kjeldsen, Sinnock & Neudeck, Inc. (KSN) (Oct 
2005).  The vertical datum used is NGVD 29.   

The survey performed by KSN included an evaluation of the Benchmarks that were 
documented in the FEMA FIRM Maps dated April 2, 2002 and December 16, 2005.  The 
results of the evaluation showed that the Benchmarks used in the April 2, 2002 and December 
16, 2005 FEMA FIRM Maps were inconsistent with the City of Stockton Benchmark Book, 
even though both sets of Benchmark elevations were based on NGVD 29.  The shift between 
both data sets was not uniform at all locations and the shift ranged from 0.48 feet to 1.79 feet.  
Refer to Appendix C for additional information of the evaluation performed by KSN 
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The KSN survey was used for this analysis as the benchmark control to be consistent with the 
survey control used within the construction documents.    

2.5.3 Existing Geometry 

At the waterway crossings, SR-99 consists of two northbound lanes and two southbound lanes.  
The area between the northbound and southbound lanes is currently unpaved, and is open at 
each bridge structure.  The existing structures are simple span reinforced concrete decks on 
steel girders.  Sixteen piles are used for structural support of the span at each creek/slough 
crossing.  These vertical piles traverse through the waterways to the channel beds.  These piles 
are approximately 1.3 feet in diameter by 12 feet high. 

North Fork South Littlejohns Creek and South Fork South Littlejohns Creek include one rail 
car vehicle crossings approximately 50 feet downstream of the SR-99 Bridge.  

2.5.4 Proposed Geometry 

The proposed project will widen SR-99 from 4 to 6 lanes by paving the existing median to 
accommodate two additional travel lanes.  At each bridge structure, the proposed improvements 
include median decking.  These structural improvements will require the addition of 20 new 
piles for the SR-99 crossing at Lone Tree Creek, 14 new piles for the Lone Tree Creek offramp, 
22 new piles for the SR-99 crossing at Southfork South Littlejohns Creek, and 18 new piles for 
the SR-99 crossing at Northfork South Littlejohns Creek. Table 1 summarizes the number of 
existing piles, number of additional piles, and total number of piles for the proposed structures. 
Also included is the number of existing and additional piles located within the ordinary high 
water for each of these streams. 

        Table 1. Structure Pile Summary for SR-99 

Structure Pile Summary for SR-99 

Structure 
Existing 

Piles 
Additional  

Piles 
Total 
Piles 

No. of Piles Located 
within Ordinary High 

Water (Existing) 

No. of Piles Located 
within Ordinary High 

Water (Additional) 

SR-99 at Lone Tree Creek 28 20 48 16 161 

Lone Tree Creek Offramp 0 14 14 0 6 

SR-99 at  Southfork South Littlejohns 
Creek  
(French Camp Slough) 

36 22 58 24 12 

SR-99 at Northfork South Littlejohns 
Creek 

28 18 46 16 8 

1 Includes piles from Phase 1 and Phase 2 
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3.0 Hydrologic & Hydraulic Modeling Comparison 

3.1 Hydrologic Conditions 

The FEMA FIS (060299V003A) 10-, 50-, 100- and 500-year peak flows dated December 16, 
2005 were used for developing the project hydraulic models.  No additional hydrologic 
analyses were performed for this project.  Copies of the FIS summary tables showing the peak 
discharges are included in Appendix D. Table 2 summarizes the peak flows used for each 
channel representing a hydraulic model. 

          Table 2. Summary of Peak Flows 

Stream / Location 

Drainage 
Area  
(mi2) 

 

HEC-RAS 
RS 
(ft) 

Peak Flow (cfs) 

10-Year 50-Year 100-Year 500-Year 

South Fork South Littlejohns Creek 

Upstream of Reach 
(FEMA State Highway 
99) 

234.1 198.0 1,0951 1,4201 2,600 4,010 

Combined Flows of 
North Fork South 
Littlejohns Creek and 
South Fork South 
Littlejohns Creek 

234.1 167.0 1,8252 2,3552 3,5652 5,5602 

North Fork South Littlejohns Creek 

Upstream of Reach 
(FEMA State Highway 
99) 

234.1 196.0 7301 9351 965 1,550 

Lone Tree Creek 

Upstream of Reach  
(FEMA State Highway 
99) 

86.0 197.5 570 840 955 1,630 

¹Anabranch channel of North Fork South Littlejohns Creek and South Fork South Littlejohns Creek.  Flows shown 
reflect overbank gains and losses  
² Flow represents the sum of flows for North Fork South Littlejohns Creek (Upstream of Reach location) and South 
Fork South Littlejohns Creek (Upstream of Reach location) 

 

3.2 Hydraulic Conditions 

3.2.1 Effective FEMA Hydraulic Models  

HDR requested the effective FEMA hydraulic models for the study area, but the data received 
from FEMA did not include complete input data or output data. The effective FIS hydraulic 
data received from FEMA only included HEC-2 model summary output tables for North Fork 
South Littlejohns Creek.  No hydraulic models were received for South Fork South Littlejohns 
Creek or Lone Tree Creek.  HDR will include any additional information received from FEMA 
in the final version of this report, if received.   
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3.2.2 Model Peak Flows 

A hydraulic model was created using the United States Army Corps HEC-RAS program 
version 3.1.3 in 2009 and version 4.0 in 2010.  An electronic copy of this model on CD can be 
found inside the back cover of this report.  The details of the hydraulic models electronic files 
are included in Section 4.1 of this report.  This model was developed by HDR and includes the 
existing bridge features and the proposed design features of the bridge improvements.  This 
model incorporates detailed survey cross sections from the topographic survey data performed 
by KSN (Oct. 2005).  The locations of the cross sections used to develop the hydraulic model 
are shown overlaid on a copy of the FEMA FIRM map for the study area on Figure 8 included 
in Appendix E.  The peak flows used in this model were obtained from the FEMA FIS for the 
San Joaquin County (December 16, 2005).  These peak flows do not account for planned future 
development upstream or downstream of the project site.  

3.2.3 Assumptions 

Based on review of the FEMA profiles dated December 16, 2005, the proposed hydraulic 
models developed by HDR using the updated topographic data within the project location 
include a notable datum shift. It is assumed that changes in channel geometry have occurred 
during the time span between the development of this project and the FEMA FIS model. A 
more detailed topographic data comparison was not possible because topographic data used to 
develop the FEMA FIS hydraulic models were not available.   

It is to be noted that the surveyed bridge low cord elevations are lower than the bridge low cord 
elevations depicted on the FEMA FIS profile plots (see Appendix B); approximately 1.98, 
1.16, and 1.26 for North Fork South Littlejohns Creek, South Fork South Littlejohns Creek and 
Lone Tree Creek respectively.  The starting water surface elevations for the HEC-RAS model 
developed for the analysis presented in this report were determined by taking FEMA’s base 
flood elevations at the downstream boundaries of the South Fork South Littlejohns Creek and 
Lone Tree Creek river reaches and adjusting them by the corresponding elevation differences 
that were determined from the comparison of the surveyed low cord of SR-99 bridge and the 
corresponding elevating reported in the FEMA profiles. The starting water surface elevation for 
North Fork South Littlejohns Creek was determined from the resultant water surface elevation 
of South Fork South Littlejohns Creek at the equivalent location; this approach was used 
because the model water surface elevations at the downstream boundary of North Fork South 
Littlejohns Creek are influenced by South Fork South Littlejohns Creek during large events.  

As stated in a memorandum by KSN, the low cord elevation discrepancy is primarily due to 
changes in the published NGVD 29 benchmark elevations that have occurred over time.  This 
memorandum is included in Appendix C.  Similarly, the stream invert elevations used for the 
hydraulic model are also lower than the stream invert elevations depicted on the FEMA FIS 
profile plots by up to 5 feet. KSN recommended additional research to determine the reason for 
the vertical shift that was reveled. At this time no additional research has been conducted.   
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3.2.4 Starting Water Surface  

The starting water surface elevations for the hydraulic model were obtained from the profiles 
plots included in the December 16, 2005, FIS report.  These water surface elevations were 
corrected to correspond with the current KSN survey information which differs from elevations 
used in the FEMA FIS.  Copies of the profile plots showing the starting water surface 
elevations and the elevations at the SR-99 bridge crossings are included in Appendix B. Table 
3 provides a comparison between the December 16, 2005, FEMA water surface elevations at 
the downstream boundary of the project model and the downstream boundary condition of the 
project model. Do to the discrepancy between the FEMA and KSN’s elevations and the 
uncertainty of shift at downstream boundary condition, the downstream boundary was set at a 
downstream distance that would have minimal impact at the project site. 

Table 3: Elevation Comparison at Downstream Boundary   

Stream / Location 
FEMA  

RS 
(mi) 

HEC-RAS 
RS 
(ft) 

Elevation  (ft) 

50-Year 
FEMA  

50-Year 
HEC-RAS 

100-Year 
FEMA  

100-Year 
HEC-RAS 

South Fork South 
Littlejohns Creek 

1.07 148.50 27.6 26.44 28.3 27.14 

North Fork South 
Littlejohns Creek1 

0.71 167.45 29.0 27.021 29.0 27.821 

Lone Tree Creek 0.75 189.98 30.0 28.74 30.5 29.24 

  ¹Elevations were developed from model at cross section 167.0 of South Fork South Littlejohns Creek reach.  
 

3.2.5 Bridge Skew  

Appropriate hydraulic flow skew angles were used in modeling the bridges for this project.  
The bridge flow skew angles applied in the model are 15°, 10°, and 22° for the North Fork 
South Littlejohns Creek, South Fork South Littlejohns Creek, and Lone Tree Creek respectively 
for SR-99.  A flow skew of 18° was applied to the new off-ramp bridge over Lone Tree Creek.  
A pier skew, otherwise known as hydraulic skew or angle of attack of flow, of 0° was applied 
to all crossings for existing and proposed conditions because the existing and proposed piers 
are aligned parallel to flow within the channels.  Copies of the draft design drawings showing 
the details of the proposed bridge improvements are available upon request.  The existing and 
proposed conditions profile plots and summary output tables are included in Appendix F.     

3.2.6 Results 

The Caltrans Highway Design Manual indicates clearance between the 50-year design flow and 
the bridge soffit shall be 2-feet and 100-year requires passing. Table 4 summarizes the bridge 
low cord elevations, the water surface elevations, the soffit clearance and the freeboard based 
on existing and proposed conditions model results for the project. Soffit clearance is defined as 
the distance between the top of water and the low cord of the bridge while freeboard refers to 
the distance between the top of water to the top of bridge deck. The proposed conditions 50-
year water surface elevations are slightly higher than the existing conditions water surface 



Final Hydrology and Hydraulics Report 

SR-99 Improvements, City of Stockton, and San Joaquin County Post Mile 4.9 to Post Mile 15.0 9 
 December 15, 2010 

elevations.  Also, all three SR 99 bridges provides the required capacity to pass the 100-year 
design flow under the existing soffit and pass the 50-year with 2-feet of soffit clearance.  

The existing rail car bridges located approximately 50 feet downstream of the mainline crossing 
at North Fork South Littlejohns Creek and South Fork South Littlejohns Creek do not provide 
any significant backwater effects to the state bridges. 

Table 4 provides a summary of the results that were produced from the project hydraulic 
model.  Elevations are based on the survey developed by KSN.  Results also are reflective of 
the car bridges located approximately 50 feet downstream of the mainline crossing at North 
Fork South Littlejohns Creek and South Fork South Littlejohns Creek.
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Table 4. Hydraulic Summary 

100-Year Storm Event 

Channel Profile 

Upstream 
Soffit 

(NGVD 29, 
ft) 

Upstream 
WSEL 

(NGVD 29, 
ft) 

Upstream 
Soffit 

Clearance (ft.) 

Upstream 
Freeboard 

(ft) 

Downstream 
Soffit 

(NGVD 29, 
ft) 

Downstream 
WSEL (NGVD 

29, ft) 

Downstream 
Soffit 

Clearance (ft.) 

Downstream 
Freeboard 

(ft) 

Avg. Velocity 
Through 
Bridge 
(ft/sec)1 

Lone Tree Creek 
Existing 

31.74 
29.86 1.88 3.03 

31.36 
29.58 1.78 2.93 4.4 

Proposed 29.98 1.76 2.91 29.71 1.65 2.8 4.3 

Lone Tree Creek 
Off Ramp 

Proposed 33.00 29.72 3.28 4.28 32.25 29.57 2.68 3.68 4.1 

South Fork South 
Littlejohns Creek 

Existing 
29.84 

28.72 1.12 2.22 
30.10 

28.21 1.89 2.99 6.3 

Proposed 28.72 1.12 2.22 28.21 1.89 2.99 6.3 

North Fork South 
Littlejohns Creek 

Existing 
30.16 

28.15 2.01 3.24 
29.88 

28.04 1.84 3.07 3.4 

Proposed 28.16 2.00 3.23 28.03 1.85 3.08 3.4 

50-Year Storm Event 

Channel Profile 

Upstream 
Soffit 

(NGVD 29, 
ft) 

Upstream 
WSEL 

(NGVD 29, 
ft) 

Upstream 
Soffit 

Clearance (ft.) 

Upstream 
Freeboard 

(ft) 

Downstream 
Soffit 

(NGVD 29, 
ft) 

Downstream 
WSEL (NGVD 

29, ft) 

Downstream 
Soffit 

Clearance (ft.) 

Downstream 
Freeboard 

(ft) 

Avg. Velocity 
Through 
Bridge 
(ft/sec) 

Lone Tree Creek 
Existing 

31.74 
29.45 2.29 3.44 

31.36 
29.18 2.18 3.33 4.3 

Proposed 29.56 2.18 3.33 29.31 2.05 3.2 4.1 

Lone Tree Creek 
Off Ramp 

Proposed 33.00 29.31 3.69 4.69 32.25 29.17 3.08 4.08 3.9 

South Fork South 
Littlejohns Creek 

Existing 
29.84 

27.37 2.47 3.57 
30.10 

27.13 2.97 4.07 4.2 

Proposed 27.37 2.47 3.57 27.13 2.97 4.07 4.2 

North Fork South 
Littlejohns Creek 

Existing 
30.16 

27.39 2.77 4 
29.88 

27.23 2.65 3.88 3.8 

Proposed 27.40 2.76 3.99 27.23 2.65 3.88 3.8 

¹Average velocity was calculated using upstream and downstream velocities at the face of the bridge. 
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The hydraulic model uses bridge low cord elevations that were obtained from a field survey 
conducted by KSN. The vertical datum for this survey is NGVD 29.  These field survey 
elevations are consistently lower than the low cord elevations shown in the record drawings 
received from Caltrans and the FEMA FIS profiles by 1 ft to 2 ft. As stated in a memorandum 
by KSN, this low cord elevation discrepancy is primarily due to changes in the published 
NGVD 29 benchmark elevations that have occurred over time.  This memorandum is included 
in Appendix C.  

3.3 Scour 

Total potential scour at a bridge usually consists of long term stream aggradation/degradation, 
contraction scour, and local scour.  Other forms scour such as bend scour, planiform changes, 
scour due to formation of dunes are assumed to be negligible.  Based on field reconnaissance, it 
was assumed that the three streams in this project are relatively stable.  No evidence of stream 
channel lateral movement, streambed aggradations, or degradation was observed.  Therefore, 
the streambed degradation was assumed to be zero.  Contraction scour at a bridge occurs due to 
constriction of active flow by roadway embankments.  Structures placed in a flowing channel 
may interact with existing forces to contribute to increased local sediment transport that leads 
to local scour.  This analysis predicts the potential contraction at the bridges and local scour at 
the bridge pier and abutments.  Proposed geometry and 100-year flow values were used in the 
analysis.   

Effect of debris on scour depths was not modeled at these bridges.  HDR has contacted the San 
Joaquin County Department of Public Works and has been informed that the existing bridges 
do not have a history of significant debris potential. 

The existing soil conditions were obtained from records obtained by Blackburn Consulting.  
According to these records, the d50 particle size ranges from 0.008mm to 0.015mm.  This report 
used an assumed value of 0.010 mm to be conservative.   

Table 5 provides a summary of potential scour based on HEC-RAS hydraulic modeling.  Plots 
showing the anticipated scour depth and the anticipated location of the stream bed after the 
scouring of the stream bed are included in Appendix G.  The details of the scour calculations 
are also included in Appendix G.  Please note that the model has calculated a conservative 
local scour depth at each pile. Many of the existing piles for these structures are imbedded in 
slope paving underneath the structures. Local scour for these piles may be neglected.  

The Caltrans Bridge Inspection Records Information System (BIRIS) for South Fork South 
Littlejohns Creek dated July 23, 2004 recommends the following scour countermeasures: 

1. Placing Rock Slope Protection (RSP) on the north channel bank from 20 ft upstream of 
the bridge to 20 ft downstream of the bridge.  Recommended design is Backing No. 1 
(W50 = 75lb), RSP fabric Type A, Method B placement, minimum layer thickness 2.0 
ft, maximum slope steepness 1.5:1 (H:V).  The toe of the rock slope is to be embedded 
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in the channel bed to elevation 14.0 ft or constructed with a mounded toe 4 ft high x 2 
ft thick (refer to “California Bank and Shore Rock Slope Protection Design” , Report 
No. FHWA-CA-TL-95-10, for additional details regarding the mounded toe design).  
Estimated quantities are 150 cubic yards and 260 square yards of RSP fabric. 

2. Construct a supplemental concrete cutoff wall adjacent to and along the full length of 
the existing cutoff wall in Bent 2.  Bottom of wall to be at elevation 15.0 ft or deeper. 

3. Remove the debris under the bridge and remove the tree in the channel upstream of 
Bent 3. 

Implementation of these scour countermeasures will significantly reduce potential scour 
beneath the SR 99 crossing at South Fork South Littlejohns Creek.  HDR recommends that 
these countermeasures be incorporated into the bridge design documents.  
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Table 5. Scour Summary 

Lone Tree Slough – SR-99 

Sub-Structure 

Existing 
Upstream 
Channel 
Elevation 
(NGVD 29, 

ft) 

Existing 
Downstream 

Channel 
Elevation 

(NGVD 29, ft) 

Final 
Upstream 
Channel 
Elevation 
(NGVD 29, 

ft) 

Final 
Downstream 

Channel 
Elevation 

(NGVD 29, ft) 

Assumed 
D50 (mm) 

Estimated 
Contraction 

Scour (ft) 

Estimated 
Local 

Scour (ft) 

Estimated 
Total 

Scour (ft) 

Left Abutment 30.52 30.38 30.52 30.38 0.01 0.00 0.00 0.00 

Pier 1 23.44 23.30 18.99 18.85 0.01 0.85 3.60 4.45 

Pier 2 23.36 23.23 18.91 18.78 0.01 0.85 3.60 4.45 

Right Abutment 30.39 30.27 30.39 30.27 0.01 0.00 0.00 0.00 

Lone Tree Slough – Proposed Off Ramp 

Sub-Structure 

Existing 
Upstream 
Channel 
Elevation 
(NGVD 29, 

ft) 

Existing 
Downstream 

Channel 
Elevation 

(NGVD 29, ft) 

Final 
Upstream 
Channel 
Elevation 
(NGVD 29, 

ft) 

Final 
Downstream 

Channel 
Elevation 

(NGVD 29, ft) 

Assumed 
D50 (mm) 

Estimated 
Contraction 

Scour  
(ft) 

Estimated 
Local 
Scour  

(ft) 

Estimated 
Total 
Scour  

(ft) 

Left Abutment 30.35 29.67 30.35 29.67 0.01 0.00 0.00 0.00 

Pier 1 23.31 23.17 20.01 19.87 0.01 0.18 3.12 3.30 

Pier 2 23.53 23.88 20.23 20.58 0.01 0.18 3.12 3.30 

Right Abutment 29.43 28.90 28.91 28.38 0.01 0.00 0.52 0.52 

South Fork South Littlejohns Creek – SR-99 

Sub-Structure 

Existing 
Upstream 
Channel 
Elevation 
(NGVD 29, 

ft) 

Existing 
Downstream 

Channel 
Elevation 

(NGVD 29, ft) 

Final 
Upstream 
Channel 
Elevation 
(NGVD 29, 

ft) 

Final 
Downstream 

Channel 
Elevation 

(NGVD 29, ft) 

Assumed 
D50 (mm) 

Estimated 
Contraction 

Scour  
(ft) 

Estimated 
Local 
Scour  

(ft) 

Estimated 
Total 
Scour  

(ft) 

Left Abutment 28.17 27.01 24.32 23.16 0.01 0.74 3.11 3.85 

Pier 1 23.08 24.94 17.90 19.76 0.01 0.38 4.80 5.18 

Pier 2 18.83 18.71 13.65 13.53 0.01 0.38 4.80 5.18 

Pier 3 20.16 20.46 14.98 15.28 0.01 0.38 4.80 5.18 

Right Abutment 28.48 25.57 24.91 22.00 0.01 0.46 3.11 3.57 

North Fork South Littlejohns Creek – SR-99 

Sub-Structure 

Existing 
Upstream 
Channel 
Elevation 
(NGVD 29, 

ft) 

Existing 
Downstream 

Channel 
Elevation 

(NGVD 29, ft) 

Final 
Upstream 
Channel 
Elevation 
(NGVD 29, 

ft) 

Final 
Downstream 

Channel 
Elevation 

(NGVD 29, ft) 

Assumed 
D50 (mm) 

Estimated 
Contraction 

Scour  
(ft) 

Estimated 
Local 
Scour  

(ft) 

Estimated 
Total 
Scour  

(ft) 

Left Abutment 29.44 26.33 29.44 26.33 0.01 0.00 0.00 0.00 

Pier 1 22.15 18.02 17.48 13.35 0.01 0.32 4.35 4.67 

Pier 2 19.66 20.77 14.99 16.10 0.01 0.32 4.35 4.67 

Right Abutment 29.04 26.87 29.04 26.87 0.01 0.00 0.00 0.00 
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4.0 Findings & Conclusion 

The purpose of this report is to evaluate the existing and proposed hydraulics at the proposed 
SR-99 creek crossings located at North Fork South Littlejohns Creek, South Fork South 
Littlejohns Creek, and Lone Tree Creek.  The proposed improvements include median decking, 
shoulder widening, and a new separate off-ramp bridge at Lone Tree Creek. 

A hydraulic model was created using the United States Army Corps HEC-RAS program 
version 3.1.3 (2009) and version 4.0 in 2010.  An electronic copy of this model on CD can be 
found inside the back cover of this report. 

Table 4 summarizes the bridge low cord elevations, the upstream and downstream water 
surface elevations, and the soffit clearance for existing and proposed conditions model results 
for the current project model.  Table 4 shows a soffit clearance of 2 ft for the 50-year flood 
event for the proposed and existing conditions.  Also, the HEC-RAS model results show that 
the 100-year floods are conveyed through the bridges without overtopping.  The December 16, 
2005 FEMA FIS profile also indicates a soffit clearance of 2 ft or greater over the 50-year 
water surface elevations for the three existing bridges.  The existing bridge low cord elevations 
(surveyed by KSN) are consistently lower than the low cord elevations shown in the record 
drawings received from Caltrans and the FEMA FIS profiles by 1.16ft to 1.98 ft.  As stated in a 
memorandum by KSN, this low cord elevation discrepancy is primarily due to changes in the 
published NGVD 29 benchmark elevations that have occurred over time.  This memorandum is 
included in Appendix C.  Downstream water surface elevations were lowered by 1.16 and 1.26 
for South Fork South Littlejohns Creek and Lone Tree Creek respectively to conform to the 
2005 KSN survey benchmarks.   

Table 5 provides a summary of potential scour based on HEC-RAS hydraulic modeling.  Plots 
showing the anticipated scour depth and the anticipated location of the stream bed after the 
scouring of the stream bed are included in Appendix G.  The model has calculated a 
conservative local scour depth at each pile. Many of the existing piles for these structures are 
imbedded in slope paving underneath the structures. Local scour for these piles may be 
neglected. 

HDR recommends placing rock slope protection (RSP) within South Fork South Littlejohns 
Creek on the north channel bank from 20 ft upstream of the bridge to 20 ft downstream of the 
bridge and construction of a supplemental concrete cutoff wall adjacent to and along the full 
length of the existing cutoff wall in Bent 2 in order to eliminate the scour potential that exists at 
this crossing. 
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4.1 HEC-RAS Electronic Files 

Table 6 lists the HEC-RAS file names and descriptions for the electronic version of the HEC-
RAS hydraulic model.   

Table 6. HEC-RAS Electronic File Descriptions 

Type of File File Description File Name 

HEC-RAS Project File SR–99 Widening SR99_Widening.prj 

Floodplain Plan File Existing Conditions SR99_Widening.p01 

Floodplain Geometry File  Existing Geometry SR99_Widening.g01 

Floodplain Steady Flow File FEMA December 16, 2005 Flows SR99_Widening.f02 

Floodplain Plan Proposed SR99 Improvements SR99_Widening.p02 

Floodplain Geometry File  Proposed Geometry SR99_Widening.g02 

Floodplain Steady Flow File FEMA December 16, 2005 Flows SR99_Widening.f02 

Floodplain Plan Existing Conditions no RR below SR-99 SR99_Widening.p03 

Floodplain Geometry File  Existing Conditions no RR below SR-99 SR99_Widening.g03 

Floodplain Steady Flow File FEMA December 16, 2005 Flows SR99_Widening.f02 

Floodplain Plan 
Proposed SR99 Improv. With 
Domenichelli  flows. 

SR99_Widening.p04 

Floodplain Geometry File  Proposed Geometry SR99_Widening.g02 

Floodplain Steady Flow File Domenichelli 100 yr flows  SR99_Widening.f01 
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Appendix A - Figure 2 Creek Crossings 

 

 

  



North Fork South  
Littlejohns Creek 

(See Figures 3 and 7 for FEMA 
Alignment and Profile) 

South Fork South  
Littlejohns Creek 

(See Figures 4 and 6 for FEMA 
Alignment and Profile) 

Lone Tree Creek 
(See Figures 4 and 5 for FEMA 

Alignment and Profile) 

SR-99 Widening Post Mile 5.3 to Post Mile 15.0 
San Joaquin County 
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Appendix B - FEMA FIRM Panels and FIS Profile Plots  
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SR-99 Widening Post Mile 5.3 to Post Mile 15.0
San Joaquin County

Appendix B
Figure 3
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SR-99 Widening Post Mile 5.3 to Post Mile 15.0
San Joaquin County

Appendix B
Figure 4



SR-99 Widening Post Mile 5.3 to Post Mile 15.0
San Joaquin County

ONE COMPANY | Many Solutions
Figure 5 – Lone Tree Creek - Appendix B



SR-99 Widening Post Mile 5.3 to Post Mile 15.0
San Joaquin County

ONE COMPANY | Many Solutions
Figure 6 – South Fork South Littlejohns Creek - Appendix B



SR-99 Widening Post Mile 5.3 to Post Mile 15.0
San Joaquin County

ONE COMPANY | Many Solutions
Figure 7 – North Fork South Littlejohns Creek - Appendix B
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Appendix C - KSN Survey Memorandum 







SR-99 Widening Bench Marks
FEMA FIRM 2002 NGVD 29 Versus

City of Stockton NGVD 29 (2003)

FEMA FIRM BM 
Identifier

City of Stockton 
BM Identifier BM Marking/Stamping 2002 FIRM NGVD 29 

Elevation
COS NGVD 29 

Elevation Elevation Difference

RM 126 PID HS0757 W 958 1962 33.602 31.81 1.792
RM 127 PID HS0758 X 958 1962 37.897 36.51 1.387
RM 129 COS 331 QP-27.5B 33.256 32.63 0.626
RM 130 COS 330 QP-27.5A 34.631 34.15 0.481
RM 133 PID HS0104 J 745 1945 22.766 21.99 0.776
RM 134 PID HS0103 H 745 1945 22.579 22.00 0.579

081203-BM-Comparison-Table.xls
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Appendix D - FEMA FIS Summary of Discharges Table 
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Appendix E - HEC-RAS Cross Section Layouts 

 



SR-99 Widening Post Mile 5.3 to Post Mile 15.0
San Joaquin County

ONE COMPANY | Many Solutions
Figure 8 - Appendix E
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Appendix F - HEC-RAS Profile and Summary Tables 
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San Joaquin County

Existing Conditions Appendix F
South Fork South Littlejohns Creek
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Appendix G - Bridge Scour Profiles 
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SR-99 Widening Post Mile 5.3 to Post Mile 15.0
San Joaquin County

Appendix G

South Fork South 
Littlejohns Creek Scour Plot



North Fork South 
Littlejohns Creek Scour Plot
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Lone Tree Creek
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Scour Calculations – South Fork South 
Littlejohns Creek
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Scour Calculations – South Fork South 
Littlejohns Creek
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Scour Calculations – North Fork South 
Littlejohns Creek
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Scour Calculations – Lone Tree Creek Off Ramp

ONE COMPANY | Many Solutions

SR-99 Widening Post Mile 5.3 to Post Mile 15.0
San Joaquin County

Appendix G



Scour Calculations – Lone Tree Creek Off Ramp
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STATE OF CALIFORNIA - CALIFORNIA NATURAL RESOURCES PtGENCY EDMUND G. -- 
CENTRAL VALLEY FLOOD PROTECTION BOARD 
3310 El Camino Ave., Rm. 151 
SACRAMENTO, CA 95821 
(91 6) 574-0609 FAX: (91 6) 574-0682 
PERMITS: (916) 574-0685 FAX: (916) 574-0682 

JUL 2 7  2011 

BROWN JR.. GOVERNOR 

Permit No. 18662 BD 

California Department of Transportation 
201 5 East Shields Avenue, Suite 100-A 
Fresno, California 93726-5428 

Enclosed is your approved Central Valley Floor! Protection Board Encroachment Permit 
Conditions. 

Under the Standard General Condition Four (4) of the permit, you are required to accomplish 
the work under direction and supervision of the Department of Water Resources; therefore, you 
must advise the Department at 3310 El cam in^ Avenue, Sacramento, California 95821, 
attention Lorraine Pendlebury, telephone (916) 574-0609, at least ten days prior to starting 
your project. An addressed postcard is enclosed for your convenience. 

Please note that the permit grants the work proposed in your application. This permit, in 
addition to the twelve (12) standard conditions, includes spezial conditions, which may place 
limitations on or require modifications to your project. You are advised to read all conditions 
prior to starting the proiect. Commencing any work under this permit shall constitute an 
acceptance of the provisions of the permit and an agreement to perform accordingly. This 
permit does not relieve you from the responsibility for obtaining authorization from any State, 
local, or federal agencies for your proposed project. 

Please refzr to your permit number when communicating with this office. For further 
information, contact Jon Tice at (916) 574-2380. 

Sincerely, 

Mitra Emami, Chief 
Floodway Protection Section 
Central Valley Flood Protection Board 

Enclosure 



STATE OF CALIFORNIA 
THE RESOURCES AGENCY 

THE CENTRAL VALLEY FLOOD PROTECTION BOARD 

This Permit is issued to: 
PERMIT NO. 18662 BD 

California Department of Transportation 
201 5 East Shields Avenue, Suite 100-A 
Fresno, California 93726-5428 

To widen the existing bridge crossing over Lone Tree Creek by 35 foot 4 inch 
within the median to provide an additional 12 foot lane and 10 foot shoulder in 
each direction of travel, separated by a concrete barrier. The bridge will also be 
widened by 30 foot on the east side to accommodate the northbound on-ramp at 
the French Camp Road Interchange. The new southbound off-ramp bridge will 
provide a new crossing over Lone Tree Creek, which will consist of a 26 foot 10 
inch wide structure with a 12 foot lane and paved shoulders with concrete 
barriers. The existing concrete slope protection at the abutments will remain 
undamaged for the median bridge widening. Additional concrete slope protection 
will be placed within the north and south abutments. Lone Tree Creek and SR99 
(Section 29, T1 S, R7E, W, San Joaquin County Flood Control and Water 
Conservation District, Lone Tree Creek, San Joaquin County). 

NOTE: Special Conditions have been incorporated herein which may place 
limitations on andlor require modification of your proposed project 
as described above. 

(SEAL) 

'JUL 2 7  2011 1 Dated: 
fxecutive Officer 

GENERAL CONDITIONS: 

ONE: This permit is issued under the provisions of Sections 8700 - 8723 of the Water Code. 

TWO: Only work described in the subject application is authorized hereby. 

THREE: This permit does not grant a right to use or construct works on land owned by the Sacramento and San Joaquin Drainage District or on any 
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other land. 

FOUR: The approved work shall be accomplished under the direction and supervision of the State Department of Water Resources, and the 
permittee shall conform to all requirements of the Department and The Central Valley Flood Protection Board. 

FIVE: Unless the work herein contemplated shall have been commenced within one year after issuance of this permit, the Board reserves the right to 
change any conditions in this permit as may be consistent with current flood control standards and policies of The Central Valley Flood Protection 
Board. 

SIX: This permit shall remain in effect until revoked. In the event any conditions in this permit are not complied with, it may be revoked on 15 
days' notice. 

SEVEN: It is understood and agreed to by the permittee that the start of any work under this permit shall constitute an acceptance of the conditions 
in this permit and an agreement to perform work in accordance therewith. 

EIGHT: This permit does not establish any precedent with respect to any other application received by The Central Valley Flood Protection Board. 

NINE: The permittee shall, when required by law, secure the written order or consent from all other public agencies having jurisdiction. 

TEN: The permittee is responsible for all personal liability and property damage which may arise out of failure on the permittee's part to perform 
the obligations under this permit. If any claim of liability is made against the State of California, or any departments thereof, the United States of 
America, a local district or other maintaining agencies and the officers, agents or employees thereof, the permittee shall defend and shall hold each of 
them harmless from each claim. 

ELEVEN: The permittee shall exercise reasonable care to operate and maintain any work authorized herein to preclude injury to or damage to any 
works necessary to any plan of flood control adopted by the Board or the Legislature, or interfere with the successful execution, functioning or 
operation of any plan of flood control adopted by the Board or the Legislature. 

TWELVE: Should any of the work not conform to the conditions of this permit, the permittee, upon order of The Central Valley Flood Protection 
Board, shall in the manner prescribed by the Board be responsible for the cost and expense to remove, alter, relocate, or reconstruct all or any part of 
the work herein approved. 

SPECIAL CONDITIONS FOR PERMIT NO. 18662 BD 

THIRTEEN: All work approved by this permit shall be in accordance with the submitted drawings and 
specifications except as modified by special permit conditions herein. No further work, other than that 
approved by this permit, shall be done in the area without prior approval of the Central Valley Flood 
Protection Board. 

FOURTEEN: The permittee is responsible for all liability associated with construction, operation, and 
maintenance of the permitted facilities and shall defend, indemnify, and hold the Central Valley Flood 
Protection Board and the State of California; including its agencies, departments, boards, 
commissions, and their respective officers; agents, employees, successors and assigns (collectively, 
the "State"), safe and harmless, of and from all claims and damages arising from the project 
undertaken pursuant to this permit, all to the extent allowed by law. The State expressly reserves the 
right to supplement or take over its defense, in its sole discretion. 

FIFTEEN: The permittee shall defend, indemnify, and hold the Central Valley Flood Protection Board 
and the State of California, including its agencies, departments, boards, commissions, and their 
respective officers, agents, employees, successors and assigns (collectively, the "State"), safe and 
harmless, of and from all claims and damages related to the Central Valley Flood Protection Board's 
approval of this permit, including but not limited to claims filed pursuant to the California 
Environmental Quality Act. The State expressly reserves the right to supplement or take over its 
defense, in its sole discretion. 
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SIXTEEN: The mitigation measures approved by the CEQA lead agency and the permittee are found 
in the Final Initial StudyIMitigated Negative Declaration adopted by the CEQA lead agency. The 
permittee shall implement all such mitigation measures. 

SEVENTEEN: The Central Valley Flood Protection Board and Department of Water Resources shall 
not be held liable for damages to the permitted encroachment(s) resulting from releases of water from 
reservoirs, flood fight, operation, maintenance, inspection, or emergency repair. 

EIGHTEEN: No construction work of any kind shall be done during the flood season from November 
1 to July 15 without prior approval of the Central Valley Flood Protection Board. 

NINETEEN: The permittee shall maintain the permitted encroachment(s) and the project works within 
the utilized area in the manner required and as requested by the authorized representative of the 
Department of Water Resources or any other agency responsible for maintenance. 

TWENTY: The permittee shall contact the Department of Water Resources by telephone, (916) 574- 
1206, and submit the enclosed postcard to schedule a preconstruction conference. Failure to do so 
at least 10 working days prior to start of work may result in delay of the project. 

TWENTY-ONE: Temporary staging, formwork, stockpiled material, equipment, and temporary 
buildings shall not remain in the floodway during the flood season from November 1 to July 15. 

TWENTY-TWO: Prior to start of any demolition andlor construction activities within the floodway, the 
applicant shall provide the Central Valley Flood Protection Board with two sets of layout plans for any 
and all temporary, in channel cofferdam(s), gravel work pad(s), work trestle(s), scaffolding, piles, 
andlor other appurtenances that are to remain in the floodway during the flood season from 
November 1 through July 15. 

TWENTY-THREE: Debris that may accumulate on the permitted encroachment(s) and related 
facilities shall be cleared off and disposed of outside the floodway after each period of high water 

TWENTY-FOUR: All debris generated by this project shall be disposed of outside the floodway. 

TWENTY-FIVE: Cleared trees and brush shall be completely burned or removed from the floodway, 
and downed trees or brush shall not remain in the floodway during the flood season from November 1 
to July 15. 

TWENTY-SIX: Fill material shall be placed only within the area indicated on the approved plans. 

TWENTY-SEVEN: Backfill material for excavations shall be placed in 4- to 6-inch layers and 
compacted to at least the density of the adjacent, firm, undisturbed material. 

TWENTY-EIGHT: Density tests by a certified materials laboratory will be required to verify 
compaction of backfill within the regulated channel. 

TWENTY-NINE: Except with respect to activities expressly allowed under this permit, the work area 
shall be restored to the condition that existed prior to start of work. 
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THIRTY: The permittee shall provide supervision and inspection services acceptable to the Central 
Valley Flood Protection Board. 

THIRTY-ONE: The permittee shall submit as-built drawings to the Department of Water Resources' 
Flood Project Inspection Section upon completion of the project. 

THIRTY-TWO: In the event that levee or bank erosion injurious to the adopted plan of flood control 
occurs at or adjacent to the permitted encroachment(s), the permittee shall repair the eroded area 
and propose measures, to be approved by the Central Valley Flood Protection Board, to prevent 
further erosion. 

THIRTY-THREE: The permitted encroachment(s) shall not interfere with operation and maintenance 
of the present or future flood control project. If the permitted encroachment(s) are determined by any 
agency responsible for operation or maintenance of the flood control project to interfere, the permittee 
shall be required, at permittee's cost and expense, to modify or remove the permitted 
encroachment(s) under direction of the Central Valley Flood Protection Board or Department of Water 
Resources. If the permittee does not comply, the Central Valley Flood Protection Board may modify 
or remove the encroachment(s) at the permittee's expense. 

THIRTY-FOUR: If the project, or any portion thereof, is to be abandoned in the future, the permittee 
or successor shall abandon the project under direction of the Central Valley Flood Protection Board 
and Department of Water Resources, at the permittee's or successor's cost and expense. 

THIRTY-FIVE: The permittee shall be responsible for securing any necessary permits incidental to 
habitat manipulation and restoration work completed in the flood control project, and will provide any 
biological surveying, monitoring, and reporting needed to satisfy those permits. 

THIRTY-SIX: The permittee should contact the U.S. Army Corps of Engineers, Sacramento District, 
Regulatory Branch, 1325 J Street, Sacramento, California 95814, telephone (916) 557-5250, as 
compliance with Section 10 of the Rivers and Harbors Act andlor Section 404 of the Clean Water Act 
may be required. 

THIRTY-SEVEN: The abandoned or dismantled bridge shall be completely removed and disposed of 
outside the limits of the levee section and floodway. 

THIRTY-EIGHT: Piers, bents, and abutments being dismantled shall be removed to at least 1 foot 
below the natural ground line and at least 3 feet below the bottom of the low-water channel. 

THIRTY-NINE: The bridge piers and bents shall be constructed parallel to the direction of streamflow. 

FORTY: Drainage from the bridge shall not be discharged into the streambank. 

FORTY-ONE: Plans showing all construction facilities such as temporary staging, coffer dams, and 
falsework which shall remain in a floodway during November 1 to July 15, must be submitted to the 
board for approval prior to installation of these facilities. 

FORTY-TWO: All construction facilities such as temporary staging, coffer dams, and falsework must 
be designed to prevent bank erosion during normal streamflows and maintain maximum channel 
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capacity during November 1 to July 15. 

FORTY-THREE: The soffit of the bridge shall be no lower than that of the replaced bridge. 

FORTY-FOUR: Bridge piers and bents placed within the floodway to support a widened portion of the 
existing bridge shall be constructed in line with the existing bents and piers. 

FORTY-FIVE: A letter from the U. S. Army Corps of Engineers dated July 11, 201 1 indicating that the 
project does not impact a federally constructed project is attached to this permit for reference as 
Exhibit A. 

FORTY-SIX: The permittee shall comply with all conditions set forth in the letter from the San Joaquin 
County Flood Control & Water Conservation District dated January 12, 201 1, which is attached to this 
permit as Exhibit B and is incorporated by reference. 

DWR 3784 (Rev. 9/85) 
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EXHIBIT - A 

REPLY TO 
AlTENTION OF 

DEPARTMENT OF THE ARMY 
U.S. Army Engineer District, Sacramento 

Corps of Engineers 
1325 J Street 

Sacramento, California 95814-2922 

Flood Protection and Navigation Section (1 8662) 

Mr. Jay Punia, Executive Officer 
Central Valley Flood Protection Board 
331 0 El Camino Avenue, Room 151 
Sacramento, California 95821 

Dear Mr. Punia: 

We have reviewed a permit application by the California Department of 
Transportation (application number 18662). This project includes widening the existing 
Highway 99 bridge over Lone Tree Creek. The project is located at 37.8645"N 
121.21 89"W NAD83, San Joaquin County, California. 

.The District Engineer hasno comments or recommendations regarding flood 
control because the proposed work does not affect a federally constructed project. 

A Section 10 and/or Section 404 permit (2009-1 109) has been issued for this work. 

A copy of this letter is being furnished to Mr. Don Rasmussen, Chief, Flood Project 
Integrity and Inspection Branch, 3310 El Camino Avenue, Suite LL30, Sacramento, CA 
95821. 

Sincerelv, I 

Meegan b. ~ a @ .  
Chief, Flood Pr Ion and Navigation ~ e c t i o u  



EXHIBIT - B 

SAN JOAOUIN COUNTY 

FLOOD CONTROL & WATER 
CONSERVATION DISTRICT 
P. 0. BOX 1810 

1810 EAST HAZELTON AVMVE 
STOaCTON. CAVORHA B S I O l  
TEE- (209) 4 8 a 3 c m  
FAX NO (229) 409 2090 

THOMAS R. FLlNN 
DIRECTOR OF PUBLIC WORKS 

FLOOD CONTROL ENGINEER 

January 12,201 1 

Central Valley Flood Protection Board 
331 0 El Camino Avenue 
Sacramento, California 95821 

Attention: Floodway Protection Section 

SUBJECT: CENTRAL VALLEY FLOOD PROTECTION BOARD PERMIT APPLICATION 
OF CALTRANS AT THE STATE HIGHWAY ROUTE 99 CROSSING OF 
LONE TREE CREEK 

Gentlemen: 

Reference is made to the Central Valley Flood Protection Board Permit Application of the California 
Department of Transportation to widen State Highway Route 99 bridge over Lone Tree Creek. The 
existing four-lane bridge will be widened within the median to add two lanes, and expanded to the east 
of the existing structure to add a northbound on-ramp. Twenty-two piles will be placed to support the 
proposed median and on-ramp. The project is located at the State Highway Route 99 crossing of Lone 
Tree Creek, 1,700 feet north of French Camp Road, in San Joaquin County, in Section 29, Township 1 
South, Range 7 East, Mount Diablo Base and Meridian. 

The San Joaquin County Flood Control and Water Conservation District (District) has reviewed the Central 
Valley Flood Protection Board Permit application of the City of Stockton and endorses the project subject to 
the following conditions: 

1. The District shall not be responsible for the maintenance of the facilities specified in this Permit. 

2. The District shall not be held liable for damage@) to the permitted encroachment(s) due to the District's 
operation, maintenance, f!ood fight, inspection, or emergency repairs. 

3. The Permittee or the Successors-In-Interest shall be responsible for the modification or possible 
removal of the facilities, as requested by the District, if required for any future flood control plans 
at the Permittee's sole cost and expense. 

4. The Permittee shall be liable for any damage to Lone Tree Creek that may occur as a result of this 
project. 

5. The project shall be constructed in accordance with the plans, dated June 11, 2010, submitted with the 
application, dated October 6, 2010. Any revisions to the project will require the submittal of the revised 
plans to the District for review and approval. 

6. No work shall be allowed in the Lone Tree Creek channel between November 1st and April 15th without 
prior approval of the District. 

7. The Permittee or Successors-In-Interest shall keep the encroachments properly maintained in 
accordance with applicable current or future local, State and Federal standards. 



EXHIBIT - B 

Central Valley Flood Protection Board -2- 
LONE TREE CREEK 

8. The piles shall be constructed parallel to the direction of flow, and inline with the existing supports. 

9. Stockpiled materials, coffer dams, and construction equipment shall be removed from the floodway 
prior to November 1. 

10. The Permittee shall restore the Lone Tree Creek's invert and banks to the condition that existed prior 
to commencement of work 

11. Upon completion of the project, the Permittee shall submit a hard copy and an electronic copy in 
AutoCAD and PDF format of the as-built drawings to: 

San Joaquin County Flood Control and Water Conservation District 
181 0 East Hazelton Avenue 
Stockton, CA 95205 

If there are any questions regarding these comments, please contact me at (209) 953-7617. 
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UPS  = UNINTERRUPTIBLE POWER SUPPLY 

UPSM = UPS MODE

MBPS = MANUAL BYPASS SWITCH
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2.  CASE-1 REFERS TO THE SITUATION WHEN THE ENTIRE BBS EQUIPMENT INCLUDING THE BATTERIES ARE

   INSTALLED IN THE BBS CABINET.

SF   = STATE-FURNISHED

Cntl  = CONTROL

1.  TYPE A REFERS TO THE BBS EQUIPMENT FROM MANUFACTURER A.

4.  THE CONTRACTOR SHALL FURNISH AND INSTALL A NEMA-1 ENCLOSURE WITH 30 A, 1P, 120/240 VOLTS RATED

   CIRCUIT BREAKER MANUFACTURED PER UL STANDARD 489.

5.  A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR ATTACHED TO THE NEGATIVE

   TERMINAL OF THE BATTERY.

6.  THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL BE TAPPED FROM THE BOTTOM OF 

   THE TB IN THE 332 CABINET.
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7.  THE CONTRACTOR SHALL PROVIDE A 9-WIRE WIRING HARNESS OR BUNDLED 9 MULTICOLOR CONDUCTORS,

   #18 AWG WIRES FROM THE RELAY ON THE INVERTER/CHARGER UNIT TO THE CONTROLLER.  THE ENDS OF

   THE CONDUCTORS SHALL BE INSULATED WITH TAPE AND A SIX-FOOT COIL ON EACH END.
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3.  THE LOCATION OF THE 2"C NIPPLE WILL BE DETERMINED BY THE ENGINEER IN THE FIELD.
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UPS  = UNINTERRUPTIBLE POWER SUPPLY 

PTS  = POWER TRANSFER SWITCH

C    = COMMON

AC-  = GROUNDED CONDUCTOR

AC+  = UNGROUNDED CONDUCTOR

MBPS = MANUAL BYPASS SWITCH

BP   = BYPASS

UPSM = UPS MODE

UPSC = UNINTERRUPTIBLE POWER SUPPLY CONTROLLER

TB   = TERMINAL BOARD

Grn  = GREEN

Blk  = BLACK

Wht  = WHITE

Temp = TEMPERATURE

SF   = STATE-FURNISHED

Cntl  = CONTROL

Batt = BATTERY

Gnd  = GROUND

1.  TYPE B REFERS TO THE BBS EQUIPMENT FROM MANUFACTURER B.

2.  CASE-2 REFERS TO THE SITUATION WHEN ONLY THE BATTERIES ARE INSTALLED

   IN THE BBS CABINET. THE REMAINING EQUIPMENT IS PLACED IN THE 332

   CONTROLLER CABINET.

4.  THE CONTRACTOR SHALL FURNISH AND INSTALL A NEMA-1 ENCLOSURE WITH

   30 A, 1P, 120/240 VOLTS RATED CIRCUIT BREAKER MANUFACTURED PER UL

   STANDARD 489.

5.  A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR

   ATTACHED TO THE NEGATIVE TERMINAL OF THE BATTERY.

6.  THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL

   BE TAPPED FROM THE BOTTOM OF THE TB IN THE 332 CABINET.

7.  THE CONTRACTOR SHALL PROVIDE A 9-WIRE WIRING HARNESS OR BUNDLED 9

   MULTICOLOR CONDUCTORS, #18 AWG WIRES FROM THE RELAY ON THE

   INVERTER/CHARGER UNIT TO THE CONTROLLER.  THE ENDS OFTHE CONDUCTORS

   SHALL BE INSULATED WITH TAPE AND A SIX-FOOT COIL ON EACH END.
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3.  THE LOCATION OF THE 2"C NIPPLE WILL BE DETERMINED BY THE ENGINEER

   IN THE FIELD.
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TB    = TERMINAL BOARD

C     = COMMON

AC-   = GROUNDED CONDUCTOR

MBPS  = MANUAL BYPASS SWITCH

PTS   = POWER TRANSFER SWITCH

UPSC  = UNINTERRUPTIBLE POWER SUPPLY CONTROLLER

UPSM  = UPS MODE

UPS   = UNINTERRUPTIBLE POWER SUPPLY 

AC+   = UNGROUNDED CONDUCTOR

Blk   = BLACK

Grn   = GREEN

Wht   = WHITE

Gnd   = GROUND

SF    = STATE-FURNISHED

Temp  = TEMPERATURE

Batt  = BATTERY

Cntl   = CONTROL

BP    = BYPASS

1.  TYPE B REFERS TO THE BBS EQUIPMENT FROM MANUFACTURER B.

2.  CASE-1 REFERS TO THE SITUATION WHEN THE ENTIRE BBS EQUIPMENT INCLUDING THE BATTERIES ARE

   INSTALLED IN THE BBS CABINET.

4.  THE CONTRACTOR SHALL FURNISH AND INSTALL A NEMA-1 ENCLOSURE WITH 30 A, 1P, 120/240 VOLTS RATED

   CIRCUIT BREAKER MANUFACTURED PER UL STANDARD 489.

5.  A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR ATTACHED TO THE NEGATIVE

   TERMINAL OF THE BATTERY.

6.  THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL BE TAPPED FROM THE BOTTOM

   OF THE TB IN THE 332 CABINET.

7.  THE CONTRACTOR SHALL PROVIDE A 9-WIRE WIRING HARNESS OR BUNDLED 9 MULTICOLOR CONDUCTORS,

   #18 AWG WIRES FROM THE RELAY ON THE INVERTER/CHARGER UNIT TO THE CONTROLLER.  THE ENDS OF

   THE CONDUCTORS SHALL BE INSULATED WITH TAPE AND A SIX-FOOT COIL ON EACH END.

G

N

AC+

G

N

AC+

A
C

-

A
C

+

A
C

+

G
n

d

UPSC

UPS OUT

AC+ IN AC+ OUT

AC OUTPUT

AC INPUT

Temp SENSE

RELAY CONTROL

INVERTER/CHARGER UNIT

RELAY A

RELAY B

LOW Batt

RELAY C

TIMER

Temp PROBE

NC

NO

C

NO

NO

NC

NC

C

C

UPS IN

ON Batt

B
a
t
t

I
N

P
U

T
B

a
tt

 V
O

L
T

A
G

E

T
E

S
T

 P
O

I
N

T
S

BP Cntl

+

-

75 TO 80

AMPERE-HOURS

AT

20 HOUR RATE

PER BATTERY

BBS CABINET

B
lk

W
h

t

G
r
n

B
l
k

G
n

d

A
C

-

A
C

+

G
n

d

A
C

-

NOTE 6

TB

SEE

C
B

5
0
 
A

,
 
1
P

TO 332 CABINET

CIRCUITRY

SEE NOTE 4

332 CONTROLLER CABINET

SINGLE-PHASE, 120 V

2-WIRE ckt FROM

SERVICE EQUIPMENT

AC+ LINE

TO SF PTS

AC POWER TO

BBS CABINET

(SEE NOTE 3)

B
lk

Gnd

AC-

Blk

RED

NC NO NCNO

UPSM BP UPS

MBPS

BATTERY SET

(4 TO 8 BATTERIES)

R
E

D
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UPS  = UNINTERRUPTIBLE POWER SUPPLY 

PTS  = POWER TRANSFER SWITCH

C    = COMMON

AC-  = GROUNDED CONDUCTOR

AC+  = UNGROUNDED CONDUCTOR

MBPS = MANUAL BYPASS SWITCH

BP   = BYPASS

UPSM = UPS MODE

UPSC = UNINTERRUPTIBLE POWER SUPPLY CONTROLLER

TB   = TERMINAL BOARD

Grn  = GREEN

Blk  = BLACK

Wht  = WHITE

Temp = TEMPERATURE

SF   = STATE-FURNISHED

Cntl  = CONTROL

Batt = BATTERY

Gnd  = GROUND

1.  TYPE B REFERS TO THE BBS EQUIPMENT FROM MANUFACTURER B.

2.  CASE-2 REFERS TO THE SITUATION WHEN ONLY THE BATTERIES ARE INSTALLED

   IN THE BBS CABINET. THE REMAINING EQUIPMENT IS PLACED IN THE 332

   CONTROLLER CABINET.

4.  THE CONTRACTOR SHALL FURNISH AND INSTALL A NEMA-1 ENCLOSURE WITH

   30 A, 1P, 120/240 VOLTS RATED CIRCUIT BREAKER MANUFACTURED PER UL

   STANDARD 489.

5.  A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR

   ATTACHED TO THE NEGATIVE TERMINAL OF THE BATTERY.

6.  THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL

   BE TAPPED FROM THE BOTTOM OF THE TB IN THE 332 CABINET.

7.  THE CONTRACTOR SHALL PROVIDE A 9-WIRE WIRING HARNESS OR BUNDLED 9

   MULTICOLOR CONDUCTORS, #18 AWG WIRES FROM THE RELAY ON THE

   INVERTER/CHARGER UNIT TO THE CONTROLLER.  THE ENDS OFTHE CONDUCTORS

   SHALL BE INSULATED WITH TAPE AND A SIX-FOOT COIL ON EACH END.

3.  THE LOCATION OF THE 2"C NIPPLE WILL BE DETERMINED BY THE ENGINEER

   IN THE FIELD.
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