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Edmund G. Brown Jr. 
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California Regional Water Quality Control Board 
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895 Aerovista Place, Suite 101, San Luis Obispo, California 93401-7906 
(805) 549-3147  FAX (805) 543-0397 

http://www.waterboards.ca.gov/centralcoast 

California Environmental Protection Agency 
 

  Recycled Paper 

February 15, 2012 
 
Larry Bonner VIA ELECTRONIC MAIL 
Senior Environmental Planner 
California Department of Transportation, District 5 
50 Higuera Street 
San Luis Obispo, CA 93401 
Email: larry_bonner@dot.ca.gov 
 
Dear Mr. Bonner: 
 
FOURTH AMENDED WATER QUALITY CERTIFICATION NUMBER 34007WQ04 FOR 
ROUTE 46 CORRIDOR IMPROVEMENT PROJECT- WHITLEY PHASE 2A, SAN LUIS 
OBISPO COUNTY 
 
Thank you for the opportunity to review your December 9, 2011 amended water quality 
certification application for Whitley Phase 2A of the Route 46 Corridor Improvement Project. 
The California Department of Transportation (Caltrans) has requested a change to the Route 
46 Corridor Improvement Project Water Quality Certification No. 34007WQQ4 (Certification), 
which previously was amended on December 1, 2009, February 25, 2011, and October 28, 
2011. In response to this request, we are adding Whitley Phase 2A Attachments 1, 2, and 3 to 
the Certification. These changes allow Caltrans to commence with project activities associated 
with the construction of Whitley Phase 2A. 
 
All other aspects of the project are to remain as originally proposed, including conditions 
identified in previous Attachments to the Certification. This amendment should not result in 
additional impacts to water quality, provided that Caltrans implements the required best 
management practices and mitigation and complies with all conditions as described in the 
Certification, amendments, and related application documents. This letter serves as 
authorization for the revised project; a new Certification is not required. 
 
If you have any questions or would like to meet to discuss these comments, please contact 
Julia Dyer at (805) 542-4624 or at jdyer@waterboards.ca.gov, or Phil Hammer at (805) 549-
3882. Please mention the Certification number in all future correspondence pertaining to this 
project.  
 
Sincerely, 
 
 
 
for 
Roger W. Briggs 
Executive Officer 

mailto:larry_bonner@dot.ca.gov
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Attachments: 
 

1. Whitley Phase 2A Attachment 1 - Fourth Amended Action for Clean Water Act Section 
401 Water Quality Certification 34007WQ04 

2. Whitley Phase 2A Attachment 2 - Route 46 Corridor Improvement Project Construction 
Activities Description 

3. Whitley Phase 2A Attachment 3 - Location Maps 
 
CC: (electronic) 
 
Marissa Nishikawa, California Department of Transportation 
marissa_nishikawa@dot.ca.gov 
 
Jennifer Moonjian, California Department of Transportation 
jennifer_moonjian@dot.ca.gov 
 
Cameron Johnson, U.S. Army Corps of Engineers 
cameron.l.johnson@usace.army.mil 
 
Laura Peterson-Diaz, California Department of Fish and Game  
LPDIAZ@dfg.ca.gov 
 
401 Program Manager  
State Water Resources Control Board  
Stateboard401@waterboards.ca.gov 
 
R9-WTR8-Mailbox@epa.gov 
 
S:\Shared\Section 401 Certification\Certifications\San Luis Obispo\2009\34007WQ04-Route46\Certifications\12-09-
11_Phase2A_Whitley\401Cert_FourthAmendedHwy46_final.docx 

mailto:LPDIAZ@dfg.ca.gov
mailto:Stateboard401@waterboards.ca.gov
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Fourth Amended Action for Clean Water Act Section 401 
Water Quality Certification 34007WQ04 

For Discharge of Dredged and/or Fill Materials 
 

Whitely Phase 2A Attachment 1 
 

Whitley Phase 2A - Route 46 Corridor Improvement Project 
Project Information and Conditions 

 

Applicant California Department of Transportation (Caltrans) 

Applicant 
Representative 

Jennifer Moonjian 
Associate Biologist 
(805) 542-4763 
jennifer_moonjian@dot.ca.gov 
 
Caltrans District 5 
50 Higuera Street 
San Luis Obispo, CA 93401 

Project Name Whitley Phase 2A – Route 46 Corridor Improvements 

Water Board 
Application Number 34007WQ04 

Type of Project Road widening, bridge construction, interchange construction 

Project Location Unincorporated areas of north-eastern San Luis Obispo County 
120.4/120.6° W; 35.6° N 

County San Luis Obispo 

Receiving Water(s) 
Shimmins Canyon Creek, McMillan Canyon Creek, and three 
unnamed drainages  
317.00 Hydrologic Unit; 309.81 Hydrologic Subarea 

Water Body Types Shallow, sandy ephemeral creeks 

Designated Beneficial 
Uses 

Municipal and Domestic Supply  
Agricultural Supply 
Industrial  
Ground Water Recharge  
Water Contact Recreation  
Non-Contact Recreation 
Wildlife Habitat  

mailto:jennifer_moonjian@dot.ca.gov
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Warm Fresh Water Habitat 
Commercial and Sport Fishing 

Project Description 
(purpose/goal) 

The purpose of the project is to improve safety and provide 
congestion relief on State Route 46 between post miles 36.6 and 
41.2. 
 
The purpose of the entire corridor project is to improve safety and 
provide congestion relief on State Route 46. This is to be 
accomplished by creating an additional travel lane in each 
direction (east and west), separating the east and west-bound 
lands by a median, improving inside and outside paved shoulder 
widths, and by producing  left-turn channelization at all public road 
intersections within the project limits. Due to the size and cost of 
the project, construction is being done in phases, as funding 
becomes available. Phase 1 began construction in January 2008 
and is now completed. Phase 2 of the project continues to convert 
the conventional two-lane highway to a four-lane, divided 
expressway. Whitley Phase 2A is expected to begin in October 
2012 and be complete by March 2015. The total length of Whitley 
Phase 2A is 5.6 miles. 

Preliminary Water 
Quality Concerns 

Central Coast Regional Water Quality Control Board (Water 
Board) staff finds the project has the potential to cause the loss of 
functions and values of waters of the State as a result of project 
impacts.  
 

Water Board staff also finds the project has the potential to 
discharge pollutants from earth-moving equipment, especially 
since work may occur when water is present at Shimmins Creek – 
Location #2. Primary sources of pollutants are: leaking oil, 
gasoline, hydraulic fluid, concrete, and other liquid contaminants 
associated with earth-moving equipment.  
 
In addition, Water Board staff finds the project has the potential to 
cause sedimentation and siltation in the waterways. Erosion may 
be caused by a) construction activities, b) altering the channel 
form of the waterway such that downstream or upstream portions 
of the waterway experience modified hydrology, leading to 
erosion, or c) installation of culverts that are not large enough to 
pass storm water flow and its associated debris, causing water to 
back up and erode the sides of the bank. 
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Water Board  
Requirements 

Caltrans must notify Water Board staff if mitigations as described 
in the 401 Water Quality Certification, application or amendments 
for this project are altered by the imposition of subsequent permit 
conditions by any local, state, or federal regulatory authority. 
Caltrans shall notify Water Board staff of any modifications that 
interfere with compliance with this certification.  
 
Conditions required to comply with 401 Water Quality Certification 
are as follows:  
 
General Conditions 

• Caltrans shall conduct work as described in Whitley Phase 
2A Attachment 2– Route 46 Corridor Improvement Project 
Construction Activities Description. 

• Caltrans may not conduct work in jurisdictional drainages 
when there is standing or flowing water, except at 
Shimmins Canyon – Location #2.  Prior to work in standing 
or flowing water at Shimmins Canyon – Location #2, 
Caltrans must obtain Water Board staff approval for the 
dewatering and/or diversion plan and implement the plan.  

• All rock slope protection (RSP) installed by Caltrans must 
be un-grouted. 

• At no time, even during low flow events, may equipment, 
oil, grease, fuel, wet concrete, etc. come in contact with 
standing or flowing water in water bodies. 

• Caltrans must notify Water Board staff within 24 hours of 
encountering any unexpected issues impacting water 
quality or beneficial uses of waters. 

• Caltrans shall abide by Minimization Measures of the 
Route 46 Corridor Improvement Project 
FEIR/Environmental Assessment with Finding of No 
Significant Impact (May 2006) and all CEQA Mitigation 
measures as described in the original Certification. 

• A biologist must survey the U.S. Army Corps of Engineers 
jurisdictional Waters of the U.S. two weeks before the 
onset of project activities. 

• A biologist must conduct onsite monitoring during 
construction in all areas, and if California red-legged frogs, 
tadpoles, or eggs are found, Caltrans must stop work in 
that location until the appropriate level of consultation with 
the U.S. Fish and Wildlife Service (USFWS) has been 
completed or the frog leaves on its own accord. Similar 
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protective measures must be initiated with California 
Department of Fish and Game if Spadefoot toads or 
Southwestern pond turtles are found during construction.  

• Construction at all locations, except Location #2 – 
Shimmins Canyon (see conditions below), must take place 
during dry conditions. At all locations, during active 
construction, Caltrans must keep erosion control measures 
onsite and immediately available for installation. If the 
National Weather Service predicts a 25% or more chance 
of rain within 24 hours, all construction activities in waters 
must cease and the site manager must install effective 
erosion and sediment control measures. Disturbed soils 
and active and inactive stockpiles must be protected from 
erosion and sedimentation with soil stabilization measures. 
Construction activities in waters may resume after the rain 
event has passed and site conditions are dry enough to 
continue work without additional risk of discharging to 
waters. 

• In order to complete work at Location #2 - Shimmins 
Canyon in a timely manner and meet seasonal restrictions 
for nearby nesting birds, Caltrans is requesting the ability 
to work during wet conditions. Work at Location #2 – 
Shimmins Canyon may occur during the wet conditions 
with implementation of a Water Board staff approved 
dewatering/diversion plan.  

• Any dewatering and/or diversion work will require 
consultation with Water Board staff and development of 
specific plans, for Water Board staff review and approval, 
at least four-weeks prior to the start of the activity. The 
dewatering/diversion plan must include a contingency plan 
to protect the dewatering/diversion in anticipation that the 
National Weather Service predicts significant rain events 
(e.g., > 5-yr 6-hr events). Dewatering activities must not 
contribute excessive sediment to the channel and must be 
monitored for pH and sediment at least daily after 
stabilization of flows. 

 
Temporary Best Management Practices (BMPs) during 
Construction 

• Caltrans and its Contractors must use an effective 
combination of temporary erosion and sedimentation 
control BMPs (e.g., erosion control fabrics, silt fences, fiber 
rolls or wattles, hydraulically applied mulches and native 
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seed mixes) around construction areas to control and 
eliminate erosion and sedimentation.  

• Erosion and sedimentation control BMPs shall be applied 
to all disturbed earth surfaces.  

• Stockpiles must be protected from erosion and 
sedimentation with soil stabilization measures. These 
measures must include plastic sheeting, jute mesh, 
geosynthetic material, or other effective BMPs. All 
stockpiles must be surrounded with a linear sediment 
barrier to prevent erosion and sedimentation in runoff. 
Stockpiles must also be protected from wind erosion to 
protect the beneficial uses of waters of the state. 

• Gravel bags shall be filled with clean gravel. Sand bags 
may be employed for stabilizing stockpile coverings. Gravel 
bags must be used in all applications to control water 
movement. 

 
Spill Containment and Control 

• All construction vehicles and equipment used onsite must 
be well maintained and checked daily for fuel and hydraulic 
fluid leaks or other problems that could result in spills of 
toxic materials.  

• Caltrans and its contractors must have oil absorbent pads 
onsite in case a spill occurs.  

• Caltrans must conduct all vehicle fueling and storage 
activities, for mobile equipment, at least 100 feet away 
from waterways, and in designated staging areas in a 
location where these fluids will not flow into waterways. 
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Area of Disturbance 
(Acres) 

 
 
 
 
 
 
 
 
 
 
 

All impacts are within streambed/riparian areas. 

 Permanent Temporary Total 
 Federal 

Waters 
Non-

Federal 
Waters 

Federal 
Waters 

Non-
Federal 
Waters 

 

Location 1 0.064  0.002  0.066 
Location 2 0.285  0.447  0.732 
Location 3 0.026  0.044  0.070 
Location 4 0.051  0.424  0.472 
Location 5  0.046  0.002 0.048 
Total 0.472 0.919 1.391 

Fill Volume  
(cubic feet) 

 
 
 
 
 
 
 
 
 
 
All permanent and temporary fill volumes listed above are for fill 
below the Ordinary High Water Mark. 

 Permanent 
 Federal 

Waters 
Non-Federal 

Waters 
Location 1 1399  
Location 2 8694  
Location 3 1117  
Location 4 3091  
Location 5  2482 
Total 16783 

U.S. Army Corps of 
Engineers Permit No. Individual Permit File No. 2457305 

Department of Fish 
and Game Streambed 
Alteration Agreement 

No. 2009-0149-R4 

Possible Listed 
Species 

California red-legged frog (Rana draytonii) 
Spadefoot toad (Spea hammondii) 
western pond turtle (Actinemys marmorata) 

Status of CEQA 
Compliance 

FEIR/Environmental Assessment with Finding of No Significant 
Impact. May 2006. SCH No. 2000011033. Lead Agency: 
Caltrans/US. Dept. of Transportation Federal Highway 
Administration 
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Water Board 
Compensatory 
Mitigation 
Requirements 

Caltrans shall mitigate permanent impacts to streambed and 
riparian areas at a 2:1 ratio through the restoration and/or 
enhancement of 0.944 acres of streambed and/or riparian areas.  
Caltrans shall mitigate temporary impacts to streambed and 
riparian areas at a 1:1 ratio through the restoration of 0.919 acres 
of streambed and riparian areas. 
 
Caltrans shall select a Mitigation Project and develop and submit 
a Mitigation Plan for Water Board staff approval.  Caltrans must 
comply with the following required conditions when selecting a 
Mitigation Project and developing the Mitigation Plan: 

• Detailed Mitigation Design. 
• Success Criteria and Performance Standards. 
• Implementation Plan. 
• Maintenance Measures. 
• Monitoring Plan. 
• Long-term Management Plan. 
• Adaptive Management Measures. 
• Onsite mitigation shall be the first priority. 
• The habitat replacement ratio for temporary riparian, 

streambed, and wetland impacts shall be at least 1:1.  
• Wetlands that are permanently affected by the activities of 

the project shall be mitigated at a ratio of 3:1 by creation of 
new wetlands, or 6:1 by restoration of degraded wetlands.  

• Streambed that is permanently affected by extended 
culverts, riprap, or concrete bridgeworks shall be mitigated 
at a ratio of 2:1 by restoration of stream banks or 
enhancement of riparian vegetation. 

Amendment 
Application Fee $6,387 

Amended Project Fee N/A 

Total Amended 
Certification Fee N/A 

Additional Conditions 

The Water Board requires visual monitoring and annual reports 
for this project: 
• Visually inspect the site (at least one reach upstream and 

downstream of project) after completion of the project and for 
two subsequent rainy seasons to ensure that the new 
structures are not causing excessive erosion or other water 
quality problems.  If the project does cause erosion or other 
water quality problems, contact the Water Board staff member 
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overseeing the project. You will be responsible for obtaining 
any additional permits necessary for implementing plans for 
restoration to prevent further water quality problems. 

• First Report: Within 30 days of completion of each phase, 
submit a project completion report that contains a summary of 
daily activities, monitoring observations, and problems 
incurred and actions taken; include properly identified post-
project photos. 

• Subsequent Annual Monitoring Reports: Caltrans shall monitor 
and maintain all mitigation sites for five years and submit 
annual reports by December 31 of each monitoring year.  
Annual reports must quantify growth and progress of 
restoration and determine to what extent performance criteria 
have been met.  All areas of the revegetation site shall be 
assessed for percent cover, general health and stature, and 
signs of reproduction.   The reports shall also include 
photographs of revegetation progress over time. 
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Whitley Phase 2A  Attachment 2 - Route 46 Corridor Improvement Project 

Construction Activities Description 
 

General Description 
 
Whitley Phase 2A is the third phase of the overall Route 46 Corridor Improvement 
Project and will continue to convert the conventional two-lane highway to a four-lane, 
divided expressway. The total length of Whitley Phase 2A is 5.6 miles. Whitley Phase 
2A begins just east of Whitley Gardens Road and extends just past McMillan Canyon 
Creek. The roadway in this section crosses five drainages: Shimmins Canyon, McMillan 
Canyon Creek, one unnamed non-federal jurisdictional drainage, and two unnamed 
jurisdictional drainages. All locations are ephemeral drainages; no wetlands are affected 
by this phase of the project.  
 
Caltrans will replace and extend culverts at Shimmins Canyon and the three unnamed 
drainages and will build a bridge to replace a culvert at McMillan Canyon Creek. Finally, 
AT&T will conduct trenching at McMillian Canyon for an underground line relocation 
project. No work will occur in jurisdictional drainages when there is standing or flowing 
water except at Location #2 – Shimmins Canyon. As specified in the Water Board 
Compensatory Mitigation Requirements section of Whitely Phase 2A Attachment 1, 
Caltrans must implement a Water Board staff approved dewatering/diversion plan at 
Location #2 when water is present. Any dewatering/diversion work will require 
consultation with Water Board staff and development of specific plans, for Water Board 
staff review and approval, at least four-weeks prior to the start of the activity. 
 
Location #1 - Other Water (16/17) @ STA 631+50 to STA 637+00  
 
An existing forty-eight inch reinforced concrete pipe (RCP), approximately one hundred 
and six (106) feet long combines and conveys two unnamed drainages under Highway 
46 at Location 1, running perpendicular to the existing highway. Caltrans will ultimately 
abandon the existing pipe and associated headwall, but will extend the culvert 
temporarily during construction to accommodate current flows. Caltrans will install a 
new four hundred and fifty-eight (458) foot long forty-eight inch diameter alternative pipe 
culvert (APC) that will run diagonally underneath the highway. In addition, Caltrans will 
add a new two hundred and forty-five (245) foot long thirty-six inch diameter RCP 
immediately to the west to allow additional water to flow from north to south underneath 
the highway. Although the forty-eight inch diameter culvert will be replaced in-kind, the 
additional culvert at this location will compensate for additional run-off. Caltrans will 
place rock slope protection (RSP) at the inlet and outlet of both of these culverts to 
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dissipate energy and reduce erosion. This activity will place both of the drainages in this 
location in their original alignment. 
 
Location #2 – Shimmins Canyon 
 
An existing twelve foot by ten foot reinforced concrete box that is approximately one 
hundred and twenty (120) feet long conveys Shimmins Canyon Creek at Location 2. 
Caltrans will remove the existing box and associated headwall and replace it with two 
adjoining boxes side-by-side to accommodate the highway widening. The new culvert 
will be a double ten foot by ten foot reinforced concrete box that will be approximately 
three hundred and eighty-six (386) feet long with new head and wingwalls. By replacing 
one box culvert with two, the capacity of the drainage will be increased by a width of 
eight feet, which will reduce potential velocities and therefore erosion at the downstream 
end. Due to the occurrence of a nesting pair of threatened Swainson's Hawks, the 
wildlife agencies are prohibiting work at this location from March 1 through September 
1. Therefore, Caltrans is requesting for the ability to work at this location when water is 
present. 
 
Location #3 – Other water (19) @ STA 743+60 
 
Caltrans will remove the existing twelve foot by twelve foot one hundred and twenty-one 
(121) foot long reinforced box and associated headwall and replace it with a new two 
hundred and forty-six (246) foot long twelve foot by fourteen foot concrete box with new 
head and wingwalls to accommodate the highway widening. The new culvert will 
provide two feet additional clearance and Caltrans will place RSP at the inlet and outlet 
to reduce headcutting and erosion. 
 
Location #4 - McMillan Canyon 
 
An existing twelve foot wide reinforced concrete box that is approximately sixty-two feet 
long conveys McMillan Canyon Creek. Caltrans will remove the existing box and 
associated headwall and construct a new bridge to accommodate the highway 
widening. The new bridge will be approximately one hundred and twenty (120) feet long. 
Caltrans chose a bridge to replace the existing culvert because of the large amount of 
sediment frequently deposited along the channel. The bridge will reduce sediment build-
up in this area and will also open up the crossing to wildlife that prefer greater vertical 
clearance to cross under a structure. 
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AT&T Trenching 
 
AT&T will be relocating their underground cable across McMillan Canyon north of the 
bridge.  In order to install the cable, AT&T will excavate a three foot deep trench using 
mechanized trenching equipment.  AT&T will stockpile the spoils from this trenching 
activity immediately adjacent to the trench. AT&T will then use the native soil to back fill 
the trench.  Once the project is complete, no permanent structure will be visible from 
above ground.  AT&T will commence work after April 1 and conclude prior to November 
1. Once AT&T commences with work at this location, activities will be complete within 
forty-eight hours.  
 
Unnamed Drainage (Non-Federal Jurisdiction) – Location #5 
 
Caltrans will remove three existing one hundred and three (103) foot long twenty-four 
inch diameter reinforced concrete pipe culverts that run under the roadway.  Caltrans 
will replace the three existing culverts with two box culverts that are two hundred and 
one (104) feet long and forty-eight inch by thirty-two inches in diameter. Caltrans will tie 
the inlets of the new culverts into an existing bioswale that runs parallel with the 
highway.  Caltrans will install wingwalls and RSP at the inlet and outlet of both culverts. 



Whitley Phase 2A Location Map Attachment 3
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US Army Corps of Engineers Permit and Modification of Permit 
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US Department of the Interior Fish and Wildlife Service (Biological Opinion 

Document # P43727 (1-8-03-F-59), dated December 12, 2005) 
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PERMITS AND AGGREMENTS 
 

California Department of Fish and Game Incidental Take Permit (ITP No. 

2081-2007-020-04) 
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MATERIALS INFORMATION 
 

Portions of Asbestos and Lead Containing Paint Survey Report 
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Non Mandatory Disposal Site 
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Non-Mandatory Disposal Site 
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Contract 05-330774 

 

MATERIALS INFORMATION HANDOUT --- NON-MANDATORY DISPOSAL 

SITE 

 

Full compensation for all work required to be performed at the non-mandatory disposal site, 

such as clearing and grubbing, erosion control, stormwater items, etc, shall be considered as 

included in the contract price per cubic yard for roadway excavation and no additional 

compensation will be allowed therefor. 

The Contractor shall notify the Engineer within the first 50 Working days if they plan on 

using this non-mandatory disposal site. 

All work at the designated non-mandatory disposal site shall meet all contract specifications. 

Material shall be placed at this non-mandatory disposal site based on the grading plan included 

in this Materials Handout. Material shall be compacted to a relative compaction of not less than 

95%. No asphalt concrete pavement or portland cement concrete materials shall be placed at this 

non-mandatory disposal site. 

 

Erosion control items shall meet the following specifications:  

 

10-1.01  ORDER OF WORK 

Order of work shall conform to the provisions in Section 5-1.05, "Order of Work," of the 

Standard Specifications and these special provisions. 

At least 60 days before applying seeds, furnish the Engineer a statement from the vendor that 

the order for the seed required for this contract has been received and accepted by the vendor.  

The statement from the vendor must include the names and quantity of seed ordered and the 

anticipated date of delivery. 

 

Roughen embankment slopes to receive erosion control materials by either trackwalking or 

rolling with a sheepsfoot roller.  Trackwalk slopes by running track mounted equipment 

perpendicular to slope contours. 

 

10-1.__  EROSION CONTROL (SEQUENCING) 

Place erosion control treatments in the following sequence for each erosion control type 

identified: 

 

Erosion Control Type 1 

Erosion Control (Compost Blanket) 

Erosion Control (Hydroseed) 

 

Place Fiber Roll before Erosion Control (Hydroseed) in the sequence. 

Erosion Control Type 2 

Compost (Incorporate) 

Erosion Control (Hydroseed) 

 

 

 



10-1.__  MOVE-IN/MOVE-OUT (EROSION CONTROL) 

Move-in/move-out (Erosion Control) shall include moving onto the project when an area is 

ready to receive erosion control as determined by the Engineer, setting up all required personnel 

and equipment for the application of erosion control materials and moving out all personnel and 

equipment when erosion control in that area is completed. 

 

10-1.__  EROSION CONTROL (HYDROSEED) 

GENERAL 

Summary 

This work includes removing and disposing of weeds and applying erosion control materials 

including seed, fiber, straw, and tackifier to erosion control (Hydroseed) areas shown on the 

plans. 

Comply with Section 20-3, "Erosion Control," of the Standard Specifications. 

Comply with "Move-In/Move-Out (Erosion Control)" of these special provisions. 

If notified by the Engineer that an area is ready to receive erosion control materials, start 

erosion control (Hydroseed) work within 5 business days of the Engineer's notification to 

perform the work. 

The Engineer will designate the ground location of all erosion control (Hydroseed) areas in 

increments of one acre or smaller by directing the placing of stakes or other suitable markers.  

Furnish all tools, labor, materials, and transportation required to adequately indicate the various 

erosion control (Hydroseed) locations. 

 

MATERIALS 

 

Seed 

Seed not required to be labeled under the California Food and Agricultural Code must be 

tested for purity and germination by a seed laboratory certified by the Association of Official 

Seed Analysts or by a seed technologist certified by the Society of Commercial Seed 

Technologists.  Measure and mix individual seed species in the presence of the Engineer. 

Seed must contain at most 1.0 percent total weed seed by weight. 

Deliver seed to the job site in unopened separate containers with the seed tag attached.  

Containers without a seed tag attached are not accepted.  The Engineer takes a sample of 

approximately one ounce or 0.25 cup of seed for each seed lot greater than 2 pounds. 

Seed must comply with the following: 

 



Seed 

Botanical Name 

(Common Name) 

Percent Germination 

(Minimum) 

Pounds Pure Live Seed Per Acre 

 (Slope Measurement) 

Achillea millefolium 

(Common Yarrow) 

85 0.5 

Bromus arizonicus 

(Arizona Brome) 

85 10 

Eschscholzia californica 

(California Poppy) 

85 2 

Layia platyglossa 

(Tidy Tips) 

60 0.5 

Lotus purshianus 

(Spanish Lotus) 

85 3 

Lupinus densiflorus 

(No Common Name) 

90 2 

Nassella pulchra 

(Purple Needle Grass) 

80 8 

Vulpia microstachys 

(Three Weeks Fescue) 

80 5 

 Total 31 

 

Seed Sampling Supplies 

At the time of seed sampling, provide the Engineer a glassine lined bag and custody seal tag 

for each seed lot sample. 

 

Straw 

Straw must be Wheat or Barley, or a combination of both. 

 

Wheat and barley straw must be derived from irrigated crops. 

Straw must be free of plastic, glass, metal, rocks, and refuse or other deleterious material. 

 

Tackifier 

Tackifier must be: 

 

1.  Psyllium (Plant Based) 

 

Tackifier must comply with the following: 

 

1. Nonflammable 

2. Nontoxic to aquatic organisms 

3. Free from growth or germination inhibiting factors 

4. Plant-based product 

 

Tackifier classified as a plant based product must comply with the following: 

 

1. A natural high molecular weight polysaccharide 

2. A high viscosity hydrocolloid that is miscible in water 

3. Functional for at least 180 days 

4. Labeled as psyllium 

 

 



Psyllium: 

 

1. Made of the finely ground muciloid coating of plantago ovata or plantago ispaghula 

seeds 

2. Able to dry and form a firm but rewettable membrane 

 

Starch: 

 

1. A non-ionic, water-soluble granular material derived from corn, potato, or other 

plant-based source. 

Fiber 

Fiber must be: 

 

1.  Wood 

Fiber must comply with the following: 

 

1. Free from lead paint, printing ink, varnish, petroleum products, seed germination 

inhibitors, or chlorine bleach 

2. Free from synthetic or plastic materials 

3. At most 7 percent ash 

 

Wood Fiber must comply with the following: 

 

1. Long strand, whole wood fibers, thermo-mechanically processed from clean, whole wood 

chips 

2. Not made from sawdust, cardboard, paper, or paper byproducts 

3. At least 25 percent of fibers 3/8 inch long 

4. At least 40 percent held on a No. 25 sieve 

 

Coloring Agent 

Use a biodegradable, nontoxic coloring agent free from copper, mercury, and arsenic. 

 

CONSTRUCTION 

Site Preparation 

Immediately prior to applying seed to erosion control (Hydroseed) areas, trash and debris and 

weeds must be removed. 

Removed weeds must be disposed of in conformance with the provisions in Section 7-1.13, 

"Disposal of Material Outside the Highway Right of Way," of the Standard Specifications. 

 

Application 

 

Apply erosion control (Hydroseed) materials in separate applications in the following 

sequence: 

 

Erosion Control (Hydroseed) - Type 1 

 

1. Apply the following mixture with hydroseeding equipment at the rates indicated within 

60 minutes after the seed has been added to the mixture: 



 
Material 

 

Pounds Per Acre 

(Slope Measurement) 

Seed 31 

Fiber 500 

 

2. Apply straw at the rate of 2 tons per acre based on slope measurements.  Incorporation of 

straw will not be required.  Distribute straw evenly without clumping or piling. 

3. Apply the following mixture with hydro-seeding equipment at the corresponding rates: 

 
Material 

 

Pounds Per Acre 

(Slope Measurement) 

Fiber 1000 

Tackifier 150 

 

Erosion Control (Hydroseed) - Type 2 

 

1. Apply the following mixture with hydroseeding equipment at the rates indicated within 

60 minutes after the seed has been added to the mixture: 

 
Material 

 

Pounds Per Acre 

(Slope Measurement) 

Seed 31 

Fiber 500 

 

2. Apply the following mixture with hydroseeding equipment at the corresponding rates: 

 
Material 

 

Pounds Per Acre 

(Slope Measurement) 

Fiber 1000 

Tackifier 150 

 

 

The ratio of total water to total tackifier in the mixture must be as recommended by the 

manufacturer. 

Once straw work is started in an area, complete tackifier applications in that area on the same 

working day. 

The Engineer may change the rates of erosion control (Hydroseed) materials to meet field 

conditions. 

For any area where erosion control (Hydroseed) materials are to be applied, the application 

of all erosion control (Hydroseed) materials to be applied to that area must be completed within 

72 hours from when the first materials were applied. 

 

10-1.__  EROSION CONTROL (COMPOST BLANKET) 

GENERAL 

Summary 

This work includes removing and disposing of weeds and applying compost to areas shown 

on the plans. 

Comply with Section 20-3, "Erosion Control," of the Standard Specifications. 



The Engineer will designate the ground location of all erosion control (Compost Blanket) 

areas in increments of one acre or smaller by directing the placing of stakes or other suitable 

markers.  Furnish all tools, labor, materials, and transportation required to adequately indicate 

the various erosion control (Compost Blanket) locations. 

 

MATERIALS 

Compost 

The compost producer must be fully permitted as specified under the California Integrated 

Waste Management Board, Local Enforcement Agencies and any other State and Local Agencies 

that regulate Solid Waste Facilities.  If exempt from State permitting requirements, the 

composting facility must certify that it follows guidelines and procedures for production of 

compost meeting the environmental health standards of Title 14, California Code of Regulations, 

Division 7, Chapter 3.1, Article 7. 

The compost producer must be a participant in United States Composting Council's Seal of 

Testing Assurance program. 

Compost may be derived from any single, or mixture of the following feedstock materials: 

 

1.  Green material consisting of chipped, shredded, or ground vegetation, or clean processed 

recycled wood products 

2.  Biosolids 

3.  Manure 

4.  Mixed food waste 

 

Compost feedstock materials to reduce weed seeds, pathogens and deleterious materials as 

specified under Title 14, California Code of Regulations, Division 7, Chapter 3.1, Article 7, 

Section 17868.3. 

Compost must not be derived from mixed municipal solid waste and must be reasonably free 

of visible contaminates.  Compost must not contain paint, petroleum products, pesticides or any 

other chemical residues harmful to animal life or plant growth.  Compost must not possess 

objectionable odors. 

Metal concentrations in compost must not exceed the maximum metal concentrations listed 

under Title 14, California Code of Regulations, Division 7, Chapter 3.1, Section 17868.2. 

Compost must comply with the following: 

 



Physical/Chemical Requirements 

Property Test Method Requirement 

pH *TMECC 04.11-A 

Elastometric pH 1:5 Slurry Method 

pH Units 

6.0–8.0 

Soluble Salts 

 

TMECC 04.10-A 

Electrical Conductivity 1:5 Slurry Method 

dS/m (mmhos/cm) 

0-10.0 

Moisture Content TMECC 03.09-A 

Total Solids & Moisture at 70+/- 5 deg C 

% Wet Weight Basis 

30-60 

Organic Matter 

Content 

TMECC 05.07-A 

Loss-On-Ignition Organic Matter Method (LOI) 

% Dry Weight Basis 

30–65 

Maturity 

 

 

TMECC 05.05-A 

Germination and Vigor 

Seed Emergence 

Seedling Vigor 

% Relative to Positive Control 

 

 

80 or Above 

80 or Above 

Stability TMECC 05.08-B 

Carbon Dioxide Evolution Rate 

mg CO2-C/g OM per day 

 

 

8 or below 

Particle Size TMECC 02.02-B 

Sample Sieving for Aggregate Size Classification 

% Dry Weight Basis 

 

100% Passing, 3 inch 

90-100% Passing, 1 inch 

65-100% Passing, 3/4 inch 

0 - 75% Passing, 1/4 inch 

 

Maximum length 6 inches 

Pathogen 

 

TMECC 07.01-B 

Fecal Coliform Bacteria 

< 1000 MPN/gram dry wt. 

 

Pass 

Pathogen 

 

TMECC 07.01-B 

Salmonella 

< 3 MPN/4 grams dry wt. 

 

Pass 

Physical Contaminants TMECC 02.02-C 

Man Made Inert Removal and Classification: 

Plastic, Glass and Metal 

% > 4mm fraction 

 

Combined Total: 

< 1.0 

 

Physical Contaminants TMECC 02.02-C 

Man Made Inert Removal and Classification: 

Sharps (Sewing needles, straight pins and hypodermic 

needles) 

% > 4mm fraction 

 

 

None Detected  

*TMECC refers to "Test Methods for the Examination of Composting and Compost," published by the United States 

Department of Agriculture and the United States Compost Council (USCC). 

 

Before compost application, provide the Engineer with a copy of the compost producer's 

compost technical data sheet and a copy of the compost producer's Seal of Testing Assurance 

certification. 

The compost technical data sheet must include: 

 

1.  Laboratory analytical test results 

2.  List of product ingredients 

 

Before compost application, provide the Engineer with a Certificate of Compliance under 

Section 6-1.07, "Certificates of Compliance," of the Standard Specifications. 



 

CONSTRUCTION 

Site Preparation 

Immediately prior to applying compost to erosion control (Compost Blanket) areas remove 

trash, debris and weeds. 

Removed weeds must be disposed of in conformance with the provisions in Section 7-1.13, 

"Disposal of Material Outside the Highway Right of Way," of the Standard Specifications. 

 

Application 

Apply compost to a uniform thickness. 

Erosion control (Compost Blanket) must extend to the edge of retaining sidewalks, walls, 

curbs, dikes, paving, and to within 4 feet from the flow line of paved and unpaved drainage 

ditches. 

 

10-1.__COMPOST (INCORPORATE) 

GENERAL 

Summary 

This work includes removing and disposing of weeds and incorporating compost into the 

surface of compost (Incorporate) areas with a slope of 4:1 (horizontal:vertical) or flatter as 

shown on the plans. 

Comply with Section 20-3, "Erosion Control," of the Standard Specifications and these 

special provisions. 

Apply compost when an area is ready to receive it as determined by the Engineer. 

The Engineer will designate the ground location of all compost (Incorporate) areas in 

increments of one acre or smaller by directing the placing of stakes or other suitable markers.  

Furnish all tools, labor, materials, and transportation required to adequately indicate the various 

compost (Incorporate) locations. 

 

MATERIALS 

Compost 

Comply with "Erosion Control (Compost Blanket)" of these special provisions, except that 

particle size must be: 

 

Inches            % Passing 

 3  99% 

 3/8  < 25% 

Max. Length 4 inches. 

 

CONSTRUCTION 

Site Preparation 

Immediately prior to applying compost to compost (Incorporate) areas, remove trash, debris 

and weeds. 

Removed weeds must be disposed of in conformance with the provisions in Section 7-1.13, 

"Disposal of Material Outside the Highway Right of Way," of the Standard Specifications. 

 

Application 

Apply and incorporate compost in separate applications in the following sequence: 



 

1. Apply compost to a depth of 4 inches by using specialized equipment such as a 

pneumatic blower or side discharge spreader. 

2. You may incorporate the compost by hand; by using an agricultural cultivator, disk 

ripper, till ripper or equivalent equipment approved by the Engineer to a depth between 6 

and 8 inches.  Do not incorporate compost to a strip 1 feet wide adjacent to the edge of 

pavement. 

3. Following incorporation, compact the area to a relative compaction between 82 percent 

and 90 percent except as otherwise specified in Section 19-5 "Compaction," of the 

Standard Specifications. 

 

10-1.__  FIBER ROLLS 

GENERAL 

Summary 

This work includes installing fiber rolls. 

At the option of the Contractor, fiber rolls shall be Type 1 or Type 2. 

 

MATERIALS 

Fiber Roll 

Fiber roll shall be: 

 

 A premanufactured roll of rice,wheat or native grass straw,or coconut fiber encapsulated 

within a biodegradable jute, sisal, or coir fiber netting.  The netting shall have a minimum 

durability of one year after installation.  The netting shall be secured tightly at each end 

of the roll.  Rolls shall be between 8 inches and 12 inches in diameter.  Rolls between 

8 inches and 10 inches in diameter shall have a minimum weight of 1 pound per linear 

foot and a minimum length of 20 feet.  Rolls between 10 inches and 12 inches in diameter 

shall have a minimum weight of 3 pounds per linear foot and a minimum length of 

10 feet. 

 

Stakes 

Wood stakes shall be a minimum of 1" x 1" x 24" in size for Type 1 installation, or a 

minimum of 1" x 2" x 24" in size for Type 2 installation.  Wood stakes shall be untreated fir, 

redwood, cedar, or pine and cut from sound timber.  They shall be straight and free of loose or 

unsound knots and other defects which would render them unfit for the purpose intended.  Metal 

stakes shall not be used. 

 

Rope 

Rope shall be biodegradable, such as sisal or manila, with a minimum diameter of 1/4 inch. 

 

CONSTRUCTION 

Installation 

Fiber rolls shall be installed as follows: 

 

1. Fiber rolls (Type 1):  Furrows shall be constructed to a depth between 2 inches and 

4 inches, and to a sufficient width to hold the fiber roll.  Stakes shall be installed 

24 inches apart along the length of the fiber rolls and stopped at 12 inches from each end 



of the rolls.  Stakes shall be driven to a maximum of 2 inches above, or flush with the top 

of the roll. 

2. Fiber rolls (Type 2):  Rope and notched stakes shall be used to restrain the fiber rolls 

against the slope.  Stakes shall be driven into the slope until the notch is even with the top 

of the fiber roll.  Rope shall be knotted at each stake and laced between stakes.  After 

installation of the rope, stakes shall be driven into the slope such that the rope will hold 

the fiber roll tightly to the slope.  Furrows will not be required. 

3. Fiber rolls shall be placed as shown on the Typical Cross Sections. 

4. The bedding area for the fiber rolls shall be cleared of obstructions including rocks, clods, 

and debris greater than one inch in diameter before installation. 

5. Fiber rolls shall be installed approximately parallel to the slope contour. 

 

If the intended function of the fiber rolls to disperse concentrated water runoff and to reduce 

runoff velocities is impaired, the Contractor shall take action to repair or replace the fiber rolls.  

Split, torn, or unraveling rolls shall be repaired or replaced.  Broken or split stakes shall be 

replaced.  Sagging or slumping fiber rolls shall be repaired with additional stakes or replaced.  

Locations where rills and other evidence of concentrated runoff have occurred beneath the rolls 

shall be corrected.  Fiber rolls shall be repaired or replaced within 24 hours of identifying the 

deficiency. 

 

MEASUREMENT AND PAYMENT 

Full compensation for all work required to be performed at the non-mandatory disposal site, 

such as clearing and grubbing, erosion control, stormwater items, etc., shall be considered as 

included in the contract price per cubic yard for roadway excavation and no additional 

compensation will be allowed therefor. 
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LOCATIONDESCRIPTION

BERM No. 1      � Rte 46   STA 883+50 TO STA 892+00

BERM No. 2      � Rte 46   STA 897+50 TO STA 901+00

BERM No. 3      � Rte 46   STA 902+00 TO STA 909+00

BERM No. 4      � Rte 46   STA 909+75 TO STA 925+00

BERM No. 5      � Rte 46   STA 925+75 TO STA 931+50

BERM No. 6      � Rte 46   STA 932+25 TO STA 939+75

BERM No. 7      � Rte 46   STA 940+25 TO STA 958+00

BERM No. 8      � Rte 46   STA 958+50 TO STA 964+00

BERM No. 9      � Rte 46   STA 964+75 TO STA 971+00

BERM No. 10     � Rte 46   STA 972+00 TO STA 974+50

BERM No. 11     � Rte 46   STA 975+75 TO STA 985+00

BERM No. 12     � Rte 46   STA 987+25 TO STA 991+50

6,671
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11,296
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THE STATE OF CALIFORNIA OR ITS OFFICERS

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE ACCURACY OR COMPLETENESS OF SCANNED

COPIES OF THIS PLAN SHEET.

EMBANKMENT MATERIAL SHALL COME FROM THE EXCESS EXCAVATION 

OF WHITLEY 2A PROJECT, EA 330774.

TOTAL

LOCATIONSHEET

NOT

SHOWN

ON

PLANS

DESCRIPTION

BERM No. 2      � Rte 46   STA 897+50 TO STA 901+00

BERM No. 3      � Rte 46   STA 902+00 TO STA 909+00

BERM No. 4      � Rte 46   STA 909+75 TO STA 925+00

BERM No. 5      � Rte 46   STA 925+75 TO STA 931+50

BERM No. 6      � Rte 46   STA 932+25 TO STA 939+75

BERM No. 7      � Rte 46   STA 940+25 TO STA 958+00

BERM No. 8      � Rte 46   STA 958+50 TO STA 964+00

BERM No. 9      � Rte 46   STA 964+75 TO STA 971+00

BERM No. 10     � Rte 46   STA 972+00 TO STA 974+50

BERM No. 11     � Rte 46   STA 975+75 TO STA 985+00

BERM No. 1      � Rte 46   STA 881+00 TO STA 892+00

BERM No. 12     � Rte 46   STA 987+75 TO STA 991+50

FIBER ROLLS

(LF)

2,550

1,050

2,100

3,975

1,150

1,500

3,550

1,100

1,250

500

1,850

850

FIBER ROLLS

SEE TYPICAL CROSS SECTIONS FOR FIBER ROLL LOCATION.

21,425

TOTAL

TYPE

EROSION CONTROL TYPE 2

EROSION CONTROL TYPE 1 -

EROSION CONTROL

(COMPOST BLANKET)

COMPOST

(INCORPORATE)

CY SQFTSQFT

-

LOCATIONSHEET

NOT

SHOWN

ON

PLANS

EROSION CONTROL

DESCRIPTION

BIOSWALE        � Rte 46   STA 883+50 TO STA 892+00

-

-

-

-

-

-

-

BERM No. 2      � Rte 46   STA 897+50 TO STA 901+00

BIOSWALE        � Rte 46   STA 897+50 TO STA 900+75

BERM No. 3      � Rte 46   STA 902+00 TO STA 909+00

BIOSWALE        � Rte 46   STA 902+00 TO STA 909+00

BERM No. 4      � Rte 46   STA 909+75 TO STA 925+00

BIOSWALE        � Rte 46   STA 909+75 TO STA 924+75

BERM No. 5      � Rte 46   STA 925+75 TO STA 931+50

BIOSWALE        � Rte 46   STA 926+00 TO STA 931+25

BERM No. 6      � Rte 46   STA 932+25 TO STA 939+75

BIOSWALE        � Rte 46   STA 932+50 TO STA 939+50

-

-

-

-

-

-

-

-

-

-

BERM No. 7      � Rte 46   STA 940+25 TO STA 958+00

BIOSWALE        � Rte 46   STA 940+50 TO STA 957+75

BERM No. 8      � Rte 46   STA 958+50 TO STA 964+00

BIOSWALE        � Rte 46   STA 958+75 TO STA 963+75

BERM No. 9      � Rte 46   STA 964+75 TO STA 971+00

BIOSWALE        � Rte 46   STA 965+00 TO STA 970+75

BERM No. 10     � Rte 46   STA 972+00 TO STA 974+50

BIOSWALE        � Rte 46   STA 972+25 TO STA 974+25

BERM No. 11     � Rte 46   STA 975+75 TO STA 985+00

BIOSWALE        � Rte 46   STA 976+00 TO STA 984+75

-BIOSWALE        � Rte 46   STA 988+25 TO STA 991+25

EROSION CONTROL TYPE 1

EROSION CONTROL TYPE 2

EROSION CONTROL TYPE 1

EROSION CONTROL TYPE 2

EROSION CONTROL TYPE 1

EROSION CONTROL TYPE 2

EROSION CONTROL TYPE 1

EROSION CONTROL TYPE 2

EROSION CONTROL TYPE 1

EROSION CONTROL TYPE 2

EROSION CONTROL TYPE 1

EROSION CONTROL TYPE 2

EROSION CONTROL TYPE 1

EROSION CONTROL TYPE 2

EROSION CONTROL TYPE 1

EROSION CONTROL TYPE 2

EROSION CONTROL TYPE 1

EROSION CONTROL TYPE 2

EROSION CONTROL TYPE 1

EROSION CONTROL TYPE 2

EROSION CONTROL TYPE 1

EROSION CONTROL TYPE 2

-

-

-

-

-

-

-

-

-

BERM No. 1      � Rte 46   STA 881+00 TO STA 892+00

BERM No. 12     � Rte 46   STA 987+75 TO STA 991+50

-

-

-

-

-

-

-

-

-

-

-

-

102,570

49,520

86,190

117,440

38,920

54,230

142,330

43,920

50,150

20,070

74,590

30,050

3,400

1,300

2,800

6,000

2,100

2,800

6,900

2,000

2,300

800

3,500

1,200

EROSION CONTROL

(HYDROSEED)

TYPE 1

EROSION CONTROL

(HYDROSEED)

TYPE 2

-

SQFT

-

-

-

-

-

--

-

-

-

-

-

-

-

-

-

3,400

1,300

2,800

6,000

2,100

2,800

6,900

2,000

2,300

800

3,500

1,200

FOR EROSION CONTROL TYPE 1, DO NOT PLACE STRAW WITHIN 3 FEET OF SWALE OR FLOW LINE.

35,100 809,980 35,100

635

310

535

725

240

335

880

270

310

125

460

185

5010

COMPOST MUST BE APPLIED 2 INCHES THICK.

SUMMARY OF
QUANTITIES

(NON-MANDATORY

DISPOSAL SITE)
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NOTE:

AB-1

AB-2

AB-3

AB-4

SM-1

AUGER BORING LOCATION

DESCRIPTION LOCATION

AB-1

AB-2

AB-3

AB-4

AB-5

AB-6

AB-5

AB-6

AB-7

AB-7

Rte 46 � Sta 656+00 20’ Rt from Exist EP

Rte 46 � Sta 657+50 15’ Lt from Exist EP

Rte 46 � Sta 660+00 20’ Rt from Exist EP

Rte 46 � Sta 662+50 100’ Lt from Exist EP

Rte 46 � Sta 665+00 30’ Lt from Exist EP

Rte 46 � Sta 667+50 20’ Rt from Exist EP

Rte 46 � Sta 670+50 60’ Lt from Exist EP

AB-1 AB-2 AB-3 AB-4 AB-5 AB-6 AB-7

Approximate OG Elev.
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10’-15’
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No. 4
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Platicity Index
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48 63
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100 100

92 95

23 32

18 16

20 17

NP 7
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10

32
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78 89
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GRADATION (Percent Passing)

SIEVE SIZE

21

25 21

54 50

NP NP
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17

41

NP

100 100 100

88 88 84

29 17 48

20 29 8

26 58 13

4 4 13

100 100

90 94

38 42

12 12

16 18

14 10

AUGER BORING SAMPLE INFORMATION

1.-  FOR ACCURATE RIGHT OF WAY DATA,  CONTACT RIGHT OF WAY
     ENGINEERING  AT THE DISTRICT OFFICE.

2.-  ALL LOCATIONS AND ELEVATION ARE APPROXIMATED.
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Existing Simmons Creek Bridge Detail: All dimensions are approximate. 
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Existing Simmons Creek Bridge Pictures: taken Aug 23, 2011 

 

Picture 1:  Bridge Elevation, looking north ............................................................................................... 2 

Picture 2:  Span 2, looking north .............................................................................................................. 2 

Picture 3:  Span 3, looking north .............................................................................................................. 3 

Picture 4:  Bent 3, looking north .............................................................................................................. 3 

Picture 5:  Bent 1, south column, looking west......................................................................................... 4 

Picture 6:  Bent 1, looking west................................................................................................................ 4 

Picture 7: Bent 2, looking west ................................................................................................................ 5 

Picture 8:  Bent 3, looking east ................................................................................................................ 5 

Picture 9:  Bent 4, south column, looking east ......................................................................................... 6 

Picture 10:  Bent 4, north column, looking southeasterly ......................................................................... 6 

 

 
Picture 1:  Bridge Elevation, looking north 

 

 
Picture 2:  Span 2, looking north 
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Picture 3:  Span 3, looking north 

 

 
Picture 4:  Bent 3, looking north 
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Picture 5:  Bent 1, south column, looking west 

 

 
Picture 6:  Bent 1, looking west 
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Picture 7: Bent 2, looking west 

           

 
Picture 8:  Bent 3, looking east 
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Picture 9:  Bent 4, south column, looking east 

 

 
Picture 10:  Bent 4, north column, looking southeasterly 
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Geotechnical Design Report, dated August 31, 2010 
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SILTY SAND (SM); very dense; gray; moist; mostly
SAND, from medium to fine; nonplastic fines; moderately
cemented with calcite.

Lean CLAY (CL); hard; gray; moist; medium plasticity
fines; calcite veins.

Poorly graded SAND (SP); very dense; greenish gray;
moist; mostly SAND, from medium to fine, subrounded;
trace coarse subrounded SAND; zones cemented with
calcite.

SILTY SAND (SM); very dense; greenish gray; moist;
mostly fine SAND; nonplastic fines; moderately cemented
with calcite.

Lean CLAY (CL); very stiff; greenish gray mottled with
light brown; moist; medium plasticity fines; calcite veins
and nodules.

SANDY SILT (ML); dense; greenish gray; dry to moist;
mostly nonplastic fines; fine SAND.
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C
as

in
g 

D
ep

th

BOREHOLE LOCATION (Lat/Long or North/East and Datum)
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Well-graded SAND (SW); very dense; gray with light
brown; moist; mostly SAND, from coarse to fine; trace
fine, subangular GRAVEL.

Lean CLAY (CL); hard; greenish gray; mostly medium
plasticity fines; calcite veins.
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Poorly graded SAND (SP); very dense; gray; moist;
mostly SAND, from medium to fine.

SILTY SAND (SM) (continued).
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Lean CLAY (CL) (continued).

Poorly graded SAND (SP); very dense; greenish gray;
moist; mostly fine SAND.

Poorly graded SAND (SP); very dense; greenish gray;
moist; mostly fine SAND.
Lean CLAY (CL); hard; greenish gray; moist; mostly
medium plasticity fines; calcite nodules.

Poorly graded SAND (SP); very dense; greenish gray;
moist; mostly fine SAND.

Lean CLAY (CL); hard; greenish gray mottled with light
brown; moist; mostly medium plasticity fines; calcite
nodules.

Poorly graded SAND (SP); very dense; greenish gray;
moist; mostly fine SAND.

SANDY lean CLAY (CL); hard; greenish gray; moist;
mostly medium plasticity fines; fine SAND.
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Well-graded SAND (SW); very dense; greenish gray with
light brown; moist; mostly SAND, from coarse to fine.
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Poorly graded SAND (SP); very dense; greenish gray;
moist; mostly fine SAND.
Lean CLAY (CL); hard; light brown mottled with greenish
gray ; moist; mostly medium plasticity fines.

SANDY SILT (ML); very dense; greenish gray; moist;
mostly nonplastic fines; fine SAND.

Well-graded SAND (SW); very dense; greenish gray;
moist; mostly SAND, from coarse to fine.

Poorly graded SAND (SP); very dense; greenish gray;
moist; mostly fine SAND; moderately cemented with
calcite.
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Bottom of borehole at 96.0 ft bgs

Installed Open-standpipe Observation Well 3/10/2003
Ground Water Not Encountered

Well-graded SAND (SW); very dense; greenish gray with
light brown; moist; mostly SAND, from coarse to fine;
trace GRAVEL, from coarse to fine, 2" maximum
diameter.

SILTY SAND (SM); very dense; greenish gray; moist;
mostly fine SAND; nonplastic fines, weakly to moderately
cemented with calcite.

SANDY SILT (ML); very dense; greenish gray; moist;
mostly nonplastic fines; fine SAND.

Poorly graded SAND (SP); very dense; light tan; dry;
mostly fine SAND; strongly cemented with calcite.

Well-graded SAND (SW); very dense; gray; moist; mostly
SAND, from coarse to fine; trace fine, subangular
GRAVEL. 34
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Well-graded SAND (SW); very dense; tan; moist; mostly
SAND, from coarse to fine.

Poorly graded SAND (SP); very dense; tan; moist; mostly
SAND, from medium to fine.

Lean CLAY (CL); hard; greenish gray; moist; mostly
medium plasticity fines; calcite nodules.

Fat CLAY (CH) (continued).

Lean CLAY (CL); hard; greenish gray; moist; mostly
medium plasticity fines; calcite nodules.

Poorly graded SAND (SP); very dense; greenish gray;
moist; mostly fine SAND; weakly to moderately cemented
with calcite in places.
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Poorly graded SAND (SP); very dense; tan; moist; mostly
fine SAND;  few coarse, subrounded GRAVEL, 2"
maximum diameter.
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Well-graded SAND (SW); very dense; gray; moist; mostly
SAND, from coarse to fine; trace coarse, angular to
subrounded, elongated GRAVEL, 2" maximum diameter.

Poorly graded SAND with CLAY (SP-SC); very dense;
greenish gray; moist; mostly fine SAND; low plasticity
fines; weakly cemented with calcite.

Poorly graded SAND (SP); very dense; greenish gray;
moist; mostly fine SAND; weakly cemented with calcite.

Lean CLAY (CL); hard; greenish gray; moist; mostly
medium plasticity fines; calcite veins.
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Bottom of borehole at 81.4 ft bgs

Installed Open-standpipe Observation Well 3/11/2003

SILTY SAND (SM); very dense; greenish gray; moist;
mostly fine SAND; nonplastic fines.

Fat CLAY (CH); hard; greenish gray mottled with light
brown; moist; mostly medium to high plasticity fines.

Well-graded SAND (SW); very dense; greenish gray;
moist; mostly SAND, from coarse to fine; few GRAVEL,
from coarse to fine, angular to subangular; few small
COBBLES.

Well-graded SAND with GRAVEL (SW); very dense; tan
and gray; moist; mostly SAND, from coarse to fine; fine,
angular to rounded GRAVEL; SANDSTONE fragments.

Well-graded SAND (SW) (continued). 33
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Hard; light olive brown; PP=4.25 tsf; calcite nodules.

Lean CLAY (CL); very stiff; grayish brown; moist; mostly
medium plasticity fines; trace SAND, from coarse to
medium, subangular; PP=3.5-4.0 tsf.

Poorly graded SAND with CLAY (SP-SC); medium
dense; light olive brown; moist; mostly SAND, from
medium to fine; few medium plasticity fines; trace fine,
angular GRAVEL.

Light olive brown; PP=3.5 tsf.

PP=3.0 tsf.

Lean CLAY with SAND (CL); very stiff; brown; moist;
mostly medium plasticity fines; little fine SAND; few fine,
subrounded GRAVEL.

SANDY lean CLAY (CL); dark grayish brown; dry; mostly
medium plasticity fines; some SAND, from coarse to fine,
angular; trace fine, angular GRAVEL.

Poorly graded SAND with GRAVEL (SP); medium dense;
yellowish brown; dry; mostly SAND, from medium to fine;
little GRAVEL, from coarse to fine, subangular; few low
plasticity fines.
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Yellowish brown.

Well-graded SAND (SW); dense; grayish brown; moist;
mostly SAND, from coarse to fine; few GRAVEL, from
coarse to fine, subangular to subrounded; iron oxide
staining.

Trace fine, subangular GRAVEL.

Poorly graded SAND (SP); very dense; grayish brown;
moist; mostly fine SAND.

PP=4.5 tsf.

Lean CLAY (CL) (continued).
PP=4.25 tsf.

16

SANDY lean CLAY (CL); hard; pale brown; moist; mostly
medium plasticity fines; little fine SAND; PP>4.5 tsf.
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Light olive brown.

Well-graded SAND with GRAVEL (SW); dense; yellowish
red; moist; mostly SAND, from coarse to fine, subangular;
little GRAVEL, from coarse to fine, subangular to
subrounded, 1" maximum diameter.

Lean CLAY (CL); hard; grayish brown; moist; mostly
medium plasticity fines; calcite nodules; PP>4.5 tsf.
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Poorly graded SAND with SILT (SP-SM); very dense;
yellowish brown; moist; mostly fine SAND; few low
plasticity fines.
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Bottom of borehole at 61.5 ft bgs

Installed Open-standpipe Observation Well 10/13/2009

SANDY lean CLAY (CL); hard; yellowish brown; moist;
mostly medium plasticity fines; little fine SAND; lenses of
lean CLAY (CL): hard; PP>4.5 tsf.

Lean CLAY (CL) (continued). 22
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CLAYEY SAND (SC); medium dense; dark grayish
brown; moist; mostly SAND, from medium to fine; little
medium plasticity fines; trace fine GRAVEL.

SANDY lean CLAY (CL); grayish brown; dry; mostly
medium plasticity fines; little SAND, from medium to fine.

Lean CLAY (CL); hard; dark gray; moist; mostly medium
plasticity fines; few SAND, from medium to fine; trace fine
GRAVEL; PP=4.5 tsf.

Grayish brown.
7
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1

SANDY lean CLAY (CL); hard; grayish brown; moist;
mostly medium plasticity fines; some SAND, from
medium to fine; trace fine GRAVEL; trace calcite nodules;
PP=4.5 tsf.

PP=3.5 tsf.

PP=4.0 tsf.

Very stiff; PP=3.5 tsf.
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HOLE ID

R-09-002
LOGGED BY
Z Dellamas

COMPLETION DATE
10-14-09

BEGIN DATE
10-14-09

GROUNDWATER
READINGS

BOREHOLE BACKFILL AND COMPLETION
Installed Open-standpipe Observation Well

SPT HAMMER TYPE
CME Automatic 140#, 30" drop

DRILL RIG
CME 750

SURFACE ELEVATION
955.2 ft NGVD29

34.7 ft on5-10-10
DURING DRILLING AFTER DRILLING (DATE)
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35° 39' 36.3617" / -120° 27' 46.0901"  WGS84

TOTAL DEPTH OF BORING
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DRILLING CONTRACTOR
Caltrans

HAMMER EFFICIENCY, ERi
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CLAYEY SAND (SC); very dense; light brownish gray;
moist; mostly fine SAND; little medium plasticity fines.

Lean CLAY with SAND (CL); hard; brown; moist; mostly
medium plasticity fines; little fine SAND; PP>4.5 tsf.

CLAYEY SAND (SC); very dense; grayish brown; moist;
mostly fine SAND; little medium plasticity fines.

SANDY lean CLAY (CL); hard; grayish brown; moist;
mostly medium plasticity fines; some fine SAND; PP>4.5
tsf.

Poorly graded SAND (SP); dense; grayish brown; moist;
mostly fine SAND; trace nonplastic fines.

Lean CLAY with SAND (CL); hard; grayish brown; moist;
mostly medium plasticity fines; little fine SAND; PP>4.5
tsf.

Poorly graded SAND (SP); light olive brown; moist;
mostly medium SAND; trace medium plasticity fines.

Poorly graded SAND with GRAVEL (SP); very dense;
light olive brown; moist; mostly SAND, from coarse to
medium; little GRAVEL, from coarse to fine; trace medium
plasticity fines.

Well-graded SAND (SW); dense; light olive brown; moist;
mostly SAND, from coarse to fine; trace GRAVEL, from
coarse to fine; trace medium plasticity fines.

PP=3.5 tsf.

Lean CLAY (CL) (continued).

CLAYEY SAND (SC); dense; grayish brown; moist;
mostly fine SAND; little medium plasticity fines.
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Well-graded SAND (SW); very dense; light yellowish
brown; moist; mostly SAND, from coarse to fine; trace
medium plasticity fines.

SANDY lean CLAY (CL); hard; brown; moist; mostly
medium plasticity fines; some fine SAND; PP>4.5 tsf.

CLAYEY SAND (SC); very dense; light yellowish brown;
moist; mostly SAND, from coarse to fine; little medium
plasticity fines; trace calcite nodules.
Bottom of borehole at 61.3 ft bgs

Installed Open-standpipe Observation Well 10/14/2009
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SILT (ML); loose; light olive brown; moist; mostly low

SANDY SILT (ML); loose; light olive brown; moist; mostly
low plasticity fines; some fine SAND.

Trace fine, subangular to subrounded GRAVEL.

SILT (ML); loose; light olive brown; moist; mostly low
plasticity fines; moderate reaction to HCl; calcite nodules.

Hard; grayish brown; PP=4.5 tsf.

Very stiff to hard; olive brown; moderate reaction to HCl;
PP=3.75-4.25 tsf.

SILTY CLAY (CL-ML); hard; very dark grayish brown;
moist; mostly low plasticity fines; trace fine, subangular
GRAVEL; calcite nodules; PP=4.5 tsf.

Olive brown; PP=3.25-3.75 tsf.

Lean CLAY (CL); very stiff; dark yellowish brown; moist;
mostly medium plasticity fines; trace fine, subangular
GRAVEL; trace SAND, from coarse to fine, subangular;
PP=3.25 tsf.

Hard; PP>4.5 tsf.

SANDY lean CLAY (CL); brown; dry; mostly medium
plasticity fines; little SAND, from coarse to fine,
subangular; trace fine, subangular to subrounded
GRAVEL.
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BOREHOLE DIAMETER
4.5 in

TOTAL DEPTH OF BORING
41.5 ft

DRILLING CONTRACTOR
Caltrans

HAMMER EFFICIENCY, ERi
81%

SAMPLER TYPE(S) AND SIZE(S) (ID)
Other, SPT (1.4")
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Poorly graded SAND (SP); dense; light olive brown; wet;
mostly fine SAND; few low plasticity fines.

Lean CLAY (CL); very stiff to hard; grayish brown; moist;
mostly medium plasticity fines; PP=3.5-4.5 tsf.

SILTY CLAY (CL-ML); hard; grayish brown; moist; mostly
low plasticity fines; moderate reaction to HCl;
PP=4.25-4.5 tsf.

SILT (ML); medium dense; very dark grayish brown;
moist; mostly low plasticity fines.

SILTY CLAY (CL-ML); very stiff; light olive brown; moist;
mostly low to medium plasticity fines; calcite nodules;
PP=4.0 tsf.

plasticity fines; moderate reaction to HCl; calcite nodules.
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Light yellowish brown; SAND grades from medium to
fine, subangular to subrounded.

Bottom of borehole at 41.5 ft bgs

Ground Water Not Measured

12

REPORT TITLE
BORING RECORD

SHEET
2  of  2

S
he

ar
 S

tre
ng

th
(ts

f)

944.95

942.95

940.95

938.95

936.95

934.95

932.95

930.95

928.95

926.95

924.95

922.95

920.95

918.95

916.95

ROUTE
46

DIST.
05

D
ry

 U
ni

t W
ei

gh
t

(p
cf

)

D
E

P
TH

 (f
t)

E
LE

V
A

TI
O

N
 (f

t)

B
lo

w
s 

pe
r 6

 in
.

Remarks

M
oi

st
ur

e
C

on
te

nt
 (%

)

S
am

pl
e 

N
um

be
r

R
Q

D
 (%

)

POSTMILE
41.0/46.3

M
at

er
ia

l
G

ra
ph

ic
s

EA
05-330771

COUNTY
SLO

B
lo

w
s 

pe
r f

oo
t

R
ec

ov
er

y 
(%

)

S
am

pl
e 

Lo
ca

tio
n

PROJECT OR BRIDGE NAME
SLO-46 Corridor Improvements: Whitley 2A

HOLE ID
R-09-003

DESCRIPTION

BRIDGE NUMBER
N/A

DATE
8-31-10

C
as

in
g 

D
ep

th
D

ril
lin

g 
M

et
ho

d

Department of Transportation
Division of Engineering Services
Geotechnical Services
Office of Geotechnical Design - North

PREPARED BY
D Appelbaum

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

6

16

16

36



5

9

8

6

4

3

2

1

7

5 
B

R
 - 

S
TA

N
D

A
R

D
  5

33
07

3.
G

P
J 

 C
A

LT
R

A
N

S
_L

IB
R

A
R

Y
_D

E
C

09
.G

LB
  8

/3
1/

10

10
12
15

5
8
7

6
8
15

5
12
15

8
3
2

4
7
5

0.2' thick lense of lean CLAY (CL); very stiff; PP=2.25 tsf.

SANDY SILT (ML); medium dense; light yellowish brown;
moist; mostly nonplastic fines; some fine SAND.

Dense; light yellowish brown.

2-1/2" maximum diameter.

Little GRAVEL, from coarse to fine, subrounded, 1"
maximum diameter; some GRAVEL composed of chert.

Well-graded SAND with GRAVEL (SW); dense; light
yellowish brown; moist; mostly SAND, from coarse to fine,
subangular to subrounded; little fine, subangular to
subrounded GRAVEL.

Well-graded SAND (SW); dense; light yellowish brown;
moist; mostly SAND, from coarse to fine, subangular to
subrounded; trace fine, subrounded GRAVEL.

Poorly graded SAND (SP); medium dense; dark yellowish
brown; moist; mostly SAND, from medium to fine,
subangular; trace fine, subrounded GRAVEL.

Well-graded SAND with CLAY and GRAVEL (SW-SC);
loose; dark grayish brown; moist; mostly SAND, from
coarse to fine, subrounded; little fine, subangular to
subrounded GRAVEL; few low plasticity fines.

SANDY SILT (ML); loose; dark grayish brown; moist;
mostly low plasticity fines; little fine SAND; trace coarse,
subrounded GRAVEL.

Medium dense; dark yellowish brown.
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BEGIN DATE
10-20-09

SURFACE ELEVATION
972.5 ft NGVD29

HOLE ID

R-09-004
BOREHOLE LOCATION (Lat/Long or North/East and Datum)
35° 39' 31.7134" / -120° 29' 15.4082"  WGS84

LOGGED BY
D Appelbaum

COMPLETION DATE
10-21-09

GROUNDWATER
READINGS

AFTER DRILLING (DATE)BOREHOLE BACKFILL AND COMPLETION
Installed Open-standpipe Observation Well

DURING DRILLING

SPT HAMMER TYPE
CME Automatic 140#, 30" drop

dry on5-10-10

DRILL RIG
CME 750

DRILLING METHOD
Rotary Wash
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Other, SPT (1.4")

DRILLING CONTRACTOR
Caltrans

HAMMER EFFICIENCY, ERi
81%

TOTAL DEPTH OF BORING
56.5 ft

BOREHOLE DIAMETER
4.5 in
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Not cemented.

Weak cementation.

Well-graded SAND (SW); very dense; light yellowish
brown; moist; mostly SAND, from coarse to fine,
subangular; few fine, subrounded GRAVEL.

Fat CLAY (CH); stiff; light brownish gray; moist; mostly
high plasticity fines; PP=1.75 tsf.

Well-graded SAND (SW); medium dense; light yellowish
brown; moist; mostly SAND, from coarse to fine,
subangular to subrounded.

Weak cementation.

Trace GRAVEL, from coarse to fine, subrounded, 1-1/4"
maximum diameter.

Poorly graded SAND (SP); very dense; light yellowish
brown; moist; mostly SAND, from medium to fine,
subrounded.

Poorly graded SAND with SILT (SP-SM); very dense;
light yellowish brown; moist; mostly fine SAND; few
nonplastic fines.

SANDY SILT (ML) (continued).

C
as

in
g 

D
ep

th

8
9
7946.51

944.51

942.51

940.51

938.51

936.51

934.51

932.51

930.51

928.51

926.51

924.51

922.51

920.51

918.51

D
E

P
TH

 (f
t)

POSTMILE
41.0/46.3

ROUTE
46

DIST.
05

E
LE

V
A

TI
O

N
 (f

t)

EA
05-330771

HOLE ID
R-09-004Department of Transportation

Division of Engineering Services
Geotechnical Services
Office of Geotechnical Design - North

PROJECT OR BRIDGE NAME
SLO-46 Corridor Improvements: Whitley 2A

PREPARED BY
D Appelbaum

REPORT TITLE
BORING RECORD

Remarks

S
am

pl
e 

N
um

be
r

R
Q

D
 (%

)

SHEET
2  of  3

(continued)

M
oi

st
ur

e
C

on
te

nt
 (%

)

DATE
8-31-10

B
lo

w
s 

pe
r 6

 in
.

BRIDGE NUMBER
N/A

25
29
28

15
26
22

14
17
9

11
23
29

18
26
27

S
he

ar
 S

tre
ng

th
(ts

f)

DESCRIPTION

COUNTY
SLO

R
ec

ov
er

y 
(%

)

D
ry

 U
ni

t W
ei

gh
t

(p
cf

)

B
lo

w
s 

pe
r f

oo
t

S
am

pl
e 

Lo
ca

tio
n

M
at

er
ia

l
G

ra
ph

ic
s

D
ril

lin
g 

M
et

ho
d

57

48

52

53

16
25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

26



DATE
8-31-10

REPORT TITLE
BORING RECORD

R
ec

ov
er

y 
(%

)

D
ril

lin
g 

M
et

ho
d

COUNTY
SLO

S
am

pl
e 

Lo
ca

tio
n

5 
B

R
 - 

S
TA

N
D

A
R

D
  5

33
07

3.
G

P
J 

 C
A

LT
R

A
N

S
_L

IB
R

A
R

Y
_D

E
C

09
.G

LB
  8

/3
1/

10

BRIDGE NUMBER
N/A

Department of Transportation
Division of Engineering Services
Geotechnical Services
Office of Geotechnical Design - North

HOLE ID
R-09-004

EA
05-330771

C
as

in
g 

D
ep

th

Well-graded SAND (SW) (continued).

Bottom of borehole at 56.5 ft bgs

Installed Open-standpipe Observation Well 10/21/2009
Ground Water Not Encountered
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Lenses of lean CLAY (CL): hard; PP>4.5 tsf; calcite
inclusions.
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Trace fine, subrounded GRAVEL.

Not cemented.
Strongly cemented with calcite.

Calcite veins.

Few fine SAND; no GRAVEL.

SILT (ML); medium dense; light olive brown; dry to moist;
mostly low plasticity fines; trace GRAVEL, from coarse to
fine, subangular to subrounded, 2" maximum diameter;
trace fine SAND.
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Rotary Wash
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COMPLETION DATE
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11-17-09

GROUNDWATER
READINGS

BOREHOLE BACKFILL AND COMPLETION
Backfilled with bentonite chips

SPT HAMMER TYPE
CME Automatic 140#, 30" drop

DRILL RIG
CME 750
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Few calcite nodules.

PP>4.5 tsf.

Lean CLAY (CL); hard; light olive brown; moist; mostly
medium plasticity fines; PP>4.5 tsf.

Well-graded SAND with GRAVEL (SW); very dense; olive
brown; moist; mostly SAND, from coarse to fine,
subangular to subrounded; little fine, subrounded
GRAVEL.

Poorly graded SAND (SP); very dense; olive brown;
moist; mostly SAND, from medium to fine, subangular to
subrounded; trace nonplastic fines.

Well-graded SAND (SW); dense; light olive brown; wet;
mostly SAND, from coarse to fine, subangular to
subrounded.

SILT (ML) (continued).
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Poorly graded SAND (SP); very dense; dark grayish
brown; moist; mostly SAND, from medium to fine,
subangular.
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Trace calcite nodules; PP>4.5 tsf.

PP>4.5 tsf.

Some iron oxide staining.

Light olive brown.
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Lean CLAY (CL); hard; bluish gray to olive; dry to moist;
mostly medium plasticity fines; abundant calcite; PP>4.5
tsf.
Light gray; strongly cemented with calcite.

Light olive gray; not cemented; PP>4.5 tsf.

Dark gray.

Olive gray; PP>4.5 tsf.

Bottom of borehole at 62.0 ft bgs

Ground Water Not Measured
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SILT with SAND (ML); medium dense; olive brown; dry;
mostly low plasticity fines; little SAND, from medium to
fine.

Lean CLAY with SAND (CL); hard; dark yellowish brown;
moist; mostly medium plasticity fines; little SAND, from
coarse to fine, subrounded; trace fine, rounded GRAVEL;
PP=4.0-4.5 tsf. 5

4

3

2

1SILT (ML); dark grayish brown; dry; mostly low plasticity
fines; few fine SAND.

Lean CLAY (CL); hard; yellowish brown; moist; mostly
medium plasticity fines; trace fine SAND; calcite nodules;
PP=4.5 tsf.

Calcite veins and nodules; PP=4.25 tsf.

PP>4.5 tsf.

Yellowish brown; PP=4.0 tsf.
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Well-graded SAND (SW); dense; yellowish brown; moist;
mostly SAND, from coarse to fine, subangular to
subrounded.

Lean CLAY (CL) (continued).

SILTY SAND (SM); dense; yellowish brown; moist; mostly
fine SAND; some low plasticity fines.

Calcite nodules.

Lean CLAY (CL); hard; light olive brown; moist; mostly
medium plasticity fines; PP>4.5 tsf.

SANDY SILT (ML); moderately bedded with moderate
beds of lean CLAY (CL). SANDY SILT: very dense; olive;
moist; mostly low plasticity fines; some fine SAND.  Lean
CLAY (CL): hard; olive; moist; mostly medium plasticity
fines.

Calcite inclusions.

Lean CLAY (CL); hard; light olive brown; moist; mostly
medium plasticity fines; iron oxide staining; PP>4.5 tsf.

Trace fine, subangular to subrounded GRAVEL.
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Lean CLAY (CL) (continued).

SILT (ML); dense; light olive brown; moist; mostly low
plasticity fines.

Lean CLAY (CL); hard; light olive brown; moist; mostly
medium plasticity fines; PP>4.5 tsf.
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Zones containing abundant calcite.

Bottom of borehole at 66.3 ft bgs

Ground Water Not Measured
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Rotary Wash

SURFACE ELEVATION
996.5 ft NGVD29
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PP=3.5 tsf.

Hard; PP=4.0-4.5 tsf.
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Lean CLAY with SAND (CL); very stiff; dark yellowish
brown; dry to moist; mostly medium plasticity fines; little
SAND, from coarse to fine, subangular; few GRAVEL,
from coarse to fine, subangular, 3" maximum diameter;
PP=2.5 tsf.
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DRILLING CONTRACTOR
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Well-graded SAND (SW); very dense; olive; moist; mostly
SAND, from coarse to fine, subangular to subrounded;
trace GRAVEL, from coarse to fine, subangular to
subrounded, derived from MONTEREY SHALE.

Lean CLAY (CL); hard; olive; moist; mostly medium
plasticity fines; calcite nodules; PP>4.5 tsf.

Well-graded SAND (SW); very dense; light olive brown;
moist; mostly SAND, from coarse to fine, subangular to
subrounded; trace GRAVEL, from coarse to fine,
subangular to subrounded, 2" maximum diameter.

Poorly graded SAND (SP); very dense; light olive brown;
moist; mostly SAND, from medium to fine, subangular.

Lean CLAY with SAND (CL) (continued).
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Light olive brown; PP>4.5 tsf.
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SILT (ML); olive gray; moist; mostly low plasticity fines.
Lean CLAY (CL); hard; olive gray; moist; mostly medium
plasticity fines; calcite nodules; PP>4.5 tsf.

PP>4.5 tsf.
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Lean CLAY (CL) (continued).

Greenish gray.

SILTY CLAY (CL-ML); hard; gray; moist; mostly low
plasticity fines; PP>4.5 tsf.

Bottom of borehole at 61.9 ft bgs

Installed Open-standpipe Observation Well 11/18/2009
Ground Water Not Encountered
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Medium dense; trace fine, subangular GRAVEL.

Gray; PP>4.5 tsf.

Light gray; abundant calcite; PP>4.5 TSF.

Yellowish brown mottled with olive; calcite veins; PP>4.5
tsf.

No recovery in sampler; possible void.

Dense; trace fines.

Well-graded SAND (SW); medium dense; pale brown;
dry to moist; mostly SAND, from coarse to fine,
subangular; few GRAVEL, from coarse to fine,
subangular, 1" maximum diameter.

SILTY CLAY (CL-ML); hard; yellowish brown; moist;
mostly low plasticity fines; PP=4.5 tsf.
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Light olive gray.

Poorly graded SAND (SP); olive gray; moist; mostly fine
SAND.

Well-graded SAND with GRAVEL (SW); very dense; olive
gray; moist; mostly SAND, from coarse to fine,
subangular to subrounded; little GRAVEL, from coarse to
fine, subangular to subrounded, 2" maximum diameter.

Few fine, subangular GRAVEL; trace low plasticity fines.

Well-graded SAND (SW); very dense; olive gray; moist;
mostly SAND, from coarse to fine, angular to subangular;
trace fine, subrounded GRAVEL.

SILT (ML); very dense; dark greenish gray; moist; mostly
nonplastic to low plasticity fines; few fine SAND.

Dark greenish gray; few fine, subrounded GRAVEL.

Well-graded SAND with SILT (SW-SM); dense; olive;
moist; mostly SAND, from coarse to fine; few low plasticity
fines.

Well-graded SAND (SW); very dense; olive; wet; mostly
SAND, from coarse to fine, subangular to subrounded;
few fine, subrounded GRAVEL; trace nonplastic fines.

SILTY SAND (SM); olive gray; moist; mostly SAND, from
medium to fine; some nonplastic fines.
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Bottom of borehole at 62.7 ft bgs

Installed Open-standpipe Observation Well 5/4/2010

Olive mottled with dark greenish gray.

Lean CLAY (CL); hard; olive; moist; mostly medium
plasticity fines; PP>4.5 tsf.

Poorly graded SAND (SP) (continued).
Well-graded SAND with GRAVEL (SW); very dense; olive
gray; moist; mostly SAND, from coarse to fine,
subangular to subrounded; little GRAVEL, from coarse to
fine, subangular to subrounded, 2" maximum diameter.
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Well-graded SAND (SW); dense; light yellowish brown;
moist; mostly SAND, from coarse to fine, subangular.

Trace fine, subrounded GRAVEL.

Poorly graded SAND (SP); medium dense; light olive
brown; dry to moist; mostly SAND, from medium to fine;
few low plasticity fines; sporatic 6" thick layers of SILTY
CLAY (CL-ML).

SILTY CLAY (CL-ML); hard; olive gray; moist; mostly low
plasticity fines; PP=4.0 tsf.

SILTY CLAY (CL-ML); hard; olive gray; dry to moist;
mostly low plasticity fines; few fine, subangular to
subrounded GRAVEL; calcite nodules; PP=4.5 tsf.

Lean CLAY (CL); hard; olive gray; moist; mostly medium
plasticity fines; calcite nodules; PP=4.5 tsf.
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AFTER DRILLING (DATE)

HOLE ID

R-10-002
BOREHOLE LOCATION (Lat/Long or North/East and Datum)
35° 39' 34.6071" / -120° 27' 42.259"  WGS84

LOGGED BY
D Appelbaum

COMPLETION DATE
5-4-10

BEGIN DATE
5-4-10

GROUNDWATER
READINGS

BOREHOLE BACKFILL AND COMPLETION
Backfilled with bentonite chips

SPT HAMMER TYPE
Boart/Longyear Automatic 140#, 30" drop

DRILL RIG
Acker MP8

REPORT TITLE
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949.3 ft NGVD29
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SILT (ML); medium dense; light olive brown; moist;
mostly nonplastic to low plasticity fines; few fine SAND.

SILTY CLAY (CL-ML); hard; light olive brown; moist;
mostly low plasticity fines; PP=4.5 tsf.

Well-graded SAND with GRAVEL (SW); dense; light
yellowish brown; moist; mostly SAND, from coarse to fine,
subangular; little GRAVEL, from coarse to fine,
subrounded, 2" maximum diameter.

Few GRAVEL, from coarse to fine, subrounded, 1-1/2"
maximum diameter.

Well-graded SAND (SW) (continued).

SILTY SAND (SM); dense; yellowish brown; moist; mostly
fine SAND; some nonplastic fines.

Some low plasticity fines.

Interbedded 6" lenses of SILTY CLAY (CL-ML): hard;
light olive brown; moist; mostly low plasticity fines;
PP>4.5 tsf.

Bottom of borehole at 52.6 ft bgs

Ground Water Not Measured

SILTY SAND (SM); dense; yellowish brown; moist; mostly
fine SAND; some low plasticity fines.

Lean CLAY (CL); hard; yellowish brown; moist; mostly
medium plasticity fines; PP>4.5 tsf.

Very dense.

SILTY SAND (SM); dense; yellowish brown; moist; mostly
fine SAND; some low plasticity fines.

SILTY CLAY (CL-ML); hard; yellowish brown; moist;
mostly low plasticity fines; PP=4.5 tsf.
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SILTY SAND (SM); olive gray; moist; mostly SAND, from
medium to fine; little nonplastic fines.

Lean CLAY (CL); hard; light olive brown; moist; mostly
medium plasticity fines; calcite nodules; PP>4.5 tsf.

Yellowish brown.

SILTY CLAY (CL-ML); hard; olive gray; moist; mostly low
plasticity fines; calcite nodules; PP>4.5 tsf.

SANDY SILT (ML); dense; olive gray; moist; mostly
nonplastic fines; some fine SAND.

Hard; yellowish brown mottled with olive gray; PP>4.5 tsf.

SILTY CLAY (CL-ML); very stiff; yellowish brown; moist;
mostly low plasticity fines; calcite nodules; PP=4.0 tsf.

SILT (ML); medium dense; light yellowish brown; moist;
mostly low plasticity to nonplastic fines; calcite nodules.

CLAYEY SAND (SC); dense; dark yellowish brown;
moist; mostly SAND, from coarse to fine, subangular; little
low plasticity fines; trace fine, subangular GRAVEL.

SILTY CLAY (CL-ML); very stiff; dark grayish brown; dry
to moist; mostly low plasticity fines; few SAND, from
coarse to fine, subangular; PP=3.5 tsf.
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Bottom of borehole at 52.1 ft bgs

Ground Water Not Measured

Few fine GRAVEL.

Few GRAVEL, from coarse to fine, rounded, 2" maximum
diameter.

Trace low plasticity to nonplastic fines.

Well-graded SAND (SW); very dense; olive gray; moist;
mostly SAND, from coarse to fine, subangular; few fine,
subangular to subrounded GRAVEL.

SILTY SAND (SM) (continued).
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CLAYEY SAND (SC); loose to medium dense; brown; dry
to moist; mostly SAND, from medium to fine; little low
plasticity fines; trace fine, angular GRAVEL.

Well-graded SAND (SW); yellowish brown; moist; mostly
SAND, from coarse to fine, subangular; trace fine
subangular to subrounded GRAVEL.

Fat CLAY (CH); medium stiff; light olive brown; moist;
mostly high plasticity fines; PP=1.0 tsf.

Very dense.

Well-graded SAND (SW); medium dense; yellowish
brown; moist; mostly SAND, from coarse to fine,
subangular; trace fine subangular to subrounded
GRAVEL.

Dense.
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Fat CLAY (CH); stiff; light olive brown; moist; mostly high
plasticity fines; PP=1.0-1.25 tsf.

SILTY SAND (SM); very dense; light yellowish brown;
moist; mostly fine SAND; little nonplastic fines.

Fat CLAY (CH); stiff; light olive brown; moist; mostly high
plasticity fines; PP=1.75 tsf.

Well-graded SAND (SW) (continued).

Fat CLAY (CH); medium stiff; light olive brown; moist;
mostly high plasticity fines; PP=1.0 tsf.
Poorly graded SAND (SP); dense; olive gray; moist;
mostly SAND, from medium to fine.

Well-graded SAND (SW); very dense; light yellowish
brown; moist; mostly SAND, from coarse to fine,
subangular; few fine subangular GRAVEL.

Bottom of borehole at 52.4 ft bgs

Ground Water Not Measured

Well-graded SAND (SW); very dense; olive gray; moist;
mostly SAND, from coarse to fine, subangular; few fine,
subrounded GRAVEL.

Mostly SAND, from medium to fine.

Poorly graded SAND (SP); very dense; light olive gray;
moist; mostly fine SAND; trace fine, subrounded
GRAVEL.

Well-graded SAND (SW); dense; olive gray; moist;
mostly SAND, from coarse to fine, subangular to
subrounded; few GRAVEL, from coarse to fine,
subangular to subrounded; trace nonplastic fines.
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SPT HAMMER TYPE
Boart/Longyear Automatic 140#, 30" drop

1
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Very dense.

Well-graded SAND (SW); dense; pale brown; moist;
mostly SAND, from coarse to fine, subangular; few fine
subangular GRAVEL.

Poorly graded SAND (SP); very dense; pale brown;
moist; mostly SAND, from medium to fine, subangular;
trace fine subangular GRAVEL.

Well-graded SAND (SW); loose to medium dense;
yellowish brown; dry to moist; mostly SAND, from coarse
to fine, subangular; trace fine subangular GRAVEL.

DRILL RIG
Acker MP8

DRILLING METHOD
Rotary Wash

SURFACE ELEVATION
1055.0 ft NGVD29
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Well-graded SAND with GRAVEL (SW); dense; light olive
brown; moist; mostly SAND, from coarse to fine,
subangular to subrounded; little fine, subangular
GRAVEL.
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Bottom of borehole at 42.6 ft bgs

Ground Water Not Measured

Well-graded SAND (SW); dense; light yellowish brown;
wet; mostly SAND, from coarse to fine, subangular to
subrounded; trace fine, subrounded GRAVEL.
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Well-graded SAND (SW); dense; light olive brown; moist;
mostly SAND, from coarse to fine, subangular to
subrounded; trace GRAVEL, from coarse to fine,
subrounded, 1-1/2" maximum diameter.
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SILTY SAND (SM); medium dense; light yellowish brown;
moist; mostly fine SAND; some nonplastic fines.

SANDY SILT (ML); medium dense; light olive brown;
moist; mostly nonplastic fines; some fine SAND.

Well-graded SAND (SW) (continued).
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Medium dense.

SILT (ML); dense; light yellowish brown; moist; mostly
nonplastic fines; few fine SAND.

Poorly graded SAND (SP); brownish yellow; moist; mostly
fine SAND.

Well-graded SAND with GRAVEL (SW); brownish yellow;
moist; mostly SAND, from coarse to fine, subangular; little
fine subangular to subrounded GRAVEL.

Poorly graded SAND (SP); medium dense; brownish
yellow; moist; mostly fine SAND.

Sporatic weakly cemented zones.

Well-graded SAND (SW); loose; yellowish brown; moist;
mostly SAND, from coarse to fine, subangular; trace fine
subangular to subrounded GRAVEL.

SILTY SAND (SM); yellowish brown; dry; mostly fine
SAND; little nonplastic fines.
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Light yellowish brown.

Well-graded SAND (SW); very dense; yellowish brown;
moist; mostly SAND, from coarse to fine, subangular to
subrounded; trace fine subangular to subrounded
GRAVEL.

Poorly graded SAND (SP); dense; yellowish brown;
moist; mostly SAND, from medium to fine.

SILTY SAND (SM); yellowish brown; moist; mostly
SAND, from medium to fine; little nonplastic fines.

SILT (ML); dense; light yellowish brown; moist; mostly
nonplastic fines; few fine SAND.

mostly low plasticity fines; PP>4.5 tsf.

Bottom of borehole at 42.7 ft bgs

Installed Open-standpipe Observation Well 5/6/2010
Ground Water not Encountered
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Few fine, angular to subrounded GRAVEL.

Poorly graded SAND (SP); dense; pale brown; moist;
mostly SAND, from medium to fine; trace fine angular to
subrounded GRAVEL.

SILT (ML); yellowish brown; moist; mostly nonplastic
fines; few fine SAND; trace fine subrounded GRAVEL.

Poorly graded SAND (SP); yellowish brown; moist; mostly
SAND, from medium to fine; few nonplastic fines.

Medium dense.

Scattered thin layers of poorly graded SAND (SP): mostly
fine SAND.

SILT (ML); loose; yellowish brown; moist; mostly
nonplastic fines; few fine SAND; trace fine subrounded
GRAVEL.

Poorly graded SAND (SP); loose; grayish brown; dry;
mostly fine SAND.
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Trace fine SAND.

PP=4.5 tsf.

SILTY CLAY (CL-ML); hard; brown; moist; mostly low
plasticity fines; PP=4.5 tsf.

SILTY SAND (SM); very dense; light yellowish brown;
moist; mostly fine SAND; some nonplastic fines.

Well-graded GRAVEL with SAND (GW); pale brown; wet;
mostly GRAVEL, from coarse to fine, subangular, 2"
maximum diameter; little SAND, from coarse to fine.

Poorly graded SAND (SP) (continued).
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SILT with SAND (ML); dense; brown; moist; mostly low
plasticity to nonplastic fines; little fine SAND.
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PP=4.5 tsf.

Lean CLAY (CL); hard; yellowish brown; moist; mostly
medium plasticity fines; PP=4.5 tsf.

SILTY SAND (SM); light yellowish brown; moist; mostly
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SILTY SAND (SM); very dense; light yellowish brown;
moist; mostly fine SAND; some low plasticity to nonplastic
fines.

SILTY CLAY (CL-ML); hard; light yellowish brown; moist;
mostly low plasticity fines; PP>4.5 tsf.

fine SAND; some low plasticity to nonplastic fines.

Little nonplastic fines.

Lean CLAY (CL); hard; yellowish brown; moist; mostly
medium plasticity fines; calcite nodules; PP> 4.5 tsf.

SILTY SAND (SM); very dense; pale brown; moist; mostly
fine SAND; some low plasticity fines.

SILTY SAND (SM); very dense; light yellowish brown;

Well-graded SAND (SW); very dense; pale brown; moist;
mostly SAND, from coarse to fine, subangular; few low
plasticity fines.

Poorly graded SAND (SP); very dense; pale brown;
moist; mostly SAND, from medium to fine; few low
plasticity fines.

CLAYEY SAND (SC); pale brown; moist; mostly SAND,
from medium to fine; some medium plasticity fines.

Lean CLAY (CL); hard; pale brown; moist; mostly medium
plasticity fines; PP=4.0-4.5 tsf.

SILTY CLAY (CL-ML); hard; pale brown; moist; mostly
low plasticity to medium plasticity fines; trace fine SAND;
PP>4.5 tsf.

Poorly graded SAND (SP); very dense; pale brown;
moist; mostly SAND, from medium to fine.
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Bottom of borehole at 102.5 ft bgs

Installed 100'  3" PVC Casing with Grout Backfill
5/12/2010
Ground Water Not Measured

Mostly SAND, from medium to fine; fines content varies
between little and some.

SILTY SAND (SM); very dense; light yellowish brown;
moist; mostly fine SAND; some nonplastic fines; scattered
4"-6" lenses of SILTY CLAY (CL-ML): hard; pale brown;
moist; mostly low plasticity fines; few fine SAND: PP>4.5
tsf.

SANDY SILT (ML); very dense; pale brown; wet; mostly
low plasticity to nonplastic fines; some fine SAND.

Little nonplastic fines.

moist; mostly fine SAND; some nonplastic fines.
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Poorly graded SAND with SILT (SP-SM); brown; moist;
mostly SAND, from medium to fine; little low plasticity

Lean CLAY (CL); very stiff; yellowish brown; moist; mostly
medium plasticity fines;  PP=3.75 tsf.

Poorly graded SAND (SP); medium dense; pale brown;
moist; mostly SAND, from medium to fine; trace fine,
rounded GRAVEL.

SANDY SILT (ML); yellowish brown; moist; mostly
nonplastic fines; little fine SAND.

Dense.

Well-graded SAND (SW); medium dense; yellowish
brown; moist; mostly SAND, from coarse to fine,
subangular to subrounded; trace fine GRAVEL; trace
nonplastic to low plasticity fines.

SANDY lean CLAY (CL); stiff; yellowish brown; moist;
mostly medium plasticity fines; little SAND, from medium
to fine; PP=1.5 tsf.

Well-graded SAND (SW); loose; grayish brown; dry to
moist; mostly SAND, from coarse to fine, subrounded;
trace fine, subrounded GRAVEL.

9

8

7

6

5

4

3

2

1

DIST.
05

PREPARED BY
D Appelbaum

D
ry

 U
ni

t W
ei

gh
t

(p
cf

)

ROUTE
46

REPORT TITLE
BORING RECORD

EA
05-330771

HOLE ID
R-10-008

D
E

P
TH

 (f
t)

Department of Transportation
Division of Engineering Services
Geotechnical Services
Office of Geotechnical Design - North

PROJECT OR BRIDGE NAME
SLO-46 Corridor Improvements: Whitley 2A

DATE
8-31-10

POSTMILE
41.0/46.3

Remarks

1004.85

1002.85

1000.85

998.85

996.85

994.85

992.85

990.85

988.85

986.85

984.85

982.85

E
LE

V
A

TI
O

N
 (f

t)

B
lo

w
s 

pe
r 6

 in
.

BRIDGE NUMBER
49-0253

M
oi

st
ur

e
C

on
te

nt
 (%

)

S
am

pl
e 

N
um

be
r

R
Q

D
 (%

)

SHEET
1  of  4

(continued)

DRILL RIG
Acker MP8

HOLE ID

R-10-008
LOGGED BY
D Appelbaum

COMPLETION DATE
5-18-10

BEGIN DATE
5-12-10

GROUNDWATER
READINGS

BOREHOLE BACKFILL AND COMPLETION
Installed Open-standpipe Observation Well

DRILLING CONTRACTOR
Caltrans

SPT HAMMER TYPE
Boart/Longyear Automatic 140#, 30" drop

DRILLING METHOD
Rotary Wash

SURFACE ELEVATION
1006.9 ft NGVD29

35.0 ft on7-19-10

B
lo

w
s 

pe
r f

oo
t

DURING DRILLING AFTER DRILLING (DATE)

C
as

in
g 

D
ep

th

S
he

ar
 S

tre
ng

th
(ts

f)

D
ril

lin
g 

M
et

ho
d

BOREHOLE LOCATION (Lat/Long or North/East and Datum)
35° 39' 42.2781" / -120° 24' 46.8565"  WGS84

R
ec

ov
er

y 
(%

)

HAMMER EFFICIENCY, ERi
74%

DESCRIPTION

COUNTY
SLO

TOTAL DEPTH OF BORING
101.8 ft

S
am

pl
e 

Lo
ca

tio
n

M
at

er
ia

l
G

ra
ph

ic
s

BOREHOLE LOCATION (Offset, Station, Line)
75.00' Lt  Sta 855+58RTE 46

.

BOREHOLE DIAMETER
4.5 in

SAMPLER TYPE(S) AND SIZE(S) (ID)
Other, SPT (1.4")

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

18

33

22

10



21

20

19

18

17

16

15

14

5 
B

R
 - 

S
TA

N
D

A
R

D
  5

33
07

3.
G

P
J 

 C
A

LT
R

A
N

S
_L

IB
R

A
R

Y
_D

E
C

09
.G

LB
  8

/3
1/

10

15
18
24

14
18
17

43
49
50

23
39
52

31
42
45

11

13

SILTY CLAY (CL-ML); hard; pale brown; moist; mostly
low plasticity to medium plasticity fines;  PP=4.5 tsf.

SILT with SAND (ML); very dense; pale brown; moist;
mostly nonplastic fines; little fine SAND.

SILTY SAND (SM); very dense; pale brown; moist; mostly
fine SAND; little nonplastic fines.

Well-graded SAND with GRAVEL (SW); very dense; pale
brown; wet; mostly SAND, from coarse to fine,
subangular; some fine subangular to subrounded
GRAVEL.

Well-graded SAND (SW); very dense; pale brown; wet;
mostly SAND, from coarse to fine, subangular; few
GRAVEL, from coarse to fine, subrounded, 1" maximum
diameter.

Poorly graded SAND with SILT (SP-SM) (continued).
fines.

Calcite nodules.

PP=4.5 tsf.
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Yellowish brown; PP=4.5 tsf.

12

PP=4.5 tsf.

PP=4.5 tsf.

PP=4.5 tsf.
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Well-graded SAND (SW); very dense; light yellowish
brown; moist; mostly SAND, from coarse to fine,

SILTY SAND (SM); very dense; light yellowish brown;
moist; mostly SAND, from medium to fine; some
nonplastic fines.
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Light yellowish brown; PP=4.5 tsf.
31

SILT (ML); very dense; pale brown; moist; mostly
nonplastic to low plasticity fines; trace fine SAND.
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SILTY CLAY (CL-ML); hard; yellowish brown; moist;
mostly low plasticity to medium plasticity fines;  PP=4.5
tsf.

SANDY lean CLAY (CL); hard; pale brown; moist; mostly
medium plasticity fines; some SAND, from medium to
fine; PP=4.5 tsf.

Poorly graded SAND (SP); very dense; pale brown;
moist; mostly SAND, from medium to fine.

SILT (ML); moderately bedded with moderate interbeds of
SILTY SAND (SM).  SILT (ML): very dense; pale brown;
moist; mostly nonplastic fines; some zones moderately
cemented with calcite.  SILTY SAND (SM): very dense;
pale brown; moist; mostly fine SAND; some nonplastic
fines.

Poorly graded SAND (SP); dense; pale brown; moist;
mostly SAND, from medium to fine.

PP=4.5 tsf.

SILTY CLAY (CL-ML); hard; pale brown; moist; mostly
low plasticity to medium plasticity fines;  PP=4.5 tsf.

SILTY SAND (SM); very dense; light yellowish brown;
moist; mostly fine SAND; little nonplastic fines.

SILTY CLAY (CL-ML) (continued).
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SILTY SAND (SM); very dense; pale brown; moist; mostly
fine SAND; some nonplastic fines.

SILTY CLAY (CL-ML); hard; light yellowish brown; moist;
mostly low plasticity fines.

Well-graded SAND (SW) (continued).
subangular; trace fine, subangular GRAVEL.

SILT with SAND (ML); very dense; pale brown; moist;
mostly nonplastic fines; little fine SAND.

SILTY SAND (SM); very dense; pale brown; moist; mostly
SAND, from medium to fine; little nonplastic fines.

SILT (ML); very dense; pale brown; moist; mostly
nonplastic fines; trace fine SAND.

Bottom of borehole at 101.8 ft bgs

Installed Open-standpipe Observation Well 5/18/2010

SILT with SAND (ML); very dense; pale brown; moist;
mostly nonplastic fines; little fine SAND.

Poorly graded SAND (SP); very dense; light yellowish
brown; moist; mostly SAND, from medium to fine,
subangular; trace nonplastic fines.

SANDY SILT (ML); very dense; pale brown; moist; mostly
nonplastic fines; some fine SAND.

SILTY CLAY (CL-ML); hard; light yellowish brown; moist;
mostly medium plasticity to low plasticity fines; PP>4.5
tsf.
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Trace fine GRAVEL; PP=1.5 tsf.

Lean CLAY with SAND (CL); stiff; dark grayish brown; dry
to moist; mostly medium plasticity fines; few fine SAND.

SILTY CLAY (CL-ML); hard; olive gray; moist; mostly low
plasticity fines.

SILTY SAND (SM); very dense; olive; moist; mostly fine
SAND; some nonplastic fines.
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SANDY SILT (ML); medium dense; olive; dry; mostly
nonplastic fines; some fine SAND.

Well-graded SAND with GRAVEL (SW); very dense; olive
gray; moist; mostly SAND, from coarse to fine,

Well-graded SAND with SILT and GRAVEL (SW-SM);
very dense; olive gray; moist; mostly SAND, from coarse
to fine, subangular; little fine subangular GRAVEL; few
nonplastic fines.

Well-graded SAND (SW); very dense; olive; moist; mostly
SAND, from coarse to fine, subangular; trace fine
subangular GRAVEL.

From medium to fine SAND.
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SILT with SAND (ML); dense; olive gray; moist; mostly
low plasticity fines; little fine SAND.

SILTY SAND (SM); very dense; pale yellow; moist; mostly
fine SAND; some nonplastic fines.

Poorly graded SAND (SP); very dense; olive; moist;
mostly SAND, from medium to fine.

SILTY SAND (SM); very dense; pale yellow; moist; mostly
fine SAND; some nonplastic fines.

Poorly graded SAND (SP); very dense; olive; moist;
mostly SAND, from medium to fine.

Well-graded SAND (SW); very dense; olive gray; moist;
mostly SAND, from coarse to fine, subangular; trace fine
subangular GRAVEL; trace nonplastic fines.

Well-graded SAND with GRAVEL (SW) (continued).

subangular; little fine subangular GRAVEL; trace
nonplastic fines.

Well-graded SAND (SW); very dense; olive; moist; mostly
SAND, from coarse to fine.
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SILTY SAND (SM) (continued).

Poorly graded SAND (SP); very dense; olive; moist;
mostly SAND, from medium to fine.
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Lean CLAY (CL); hard; brown; moist; mostly medium
plasticity fines; PP=4.5 tsf.

Bottom of borehole at 62.8 ft bgs

Installed Open-standpipe Observation Well 5/18/2010
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Poorly graded SAND (SP); medium dense; brown; moist;
mostly SAND, from medium to fine; trace fine,
subrounded GRAVEL; trace nonplastic fines.

Few GRAVEL, from coarse to fine, subangular to
subrounded, 1-1/2" maximum diameter.

Well-graded SAND (SW); medium dense; yellowish
brown; moist; mostly SAND, from coarse to fine,
subangular; few fine, subangular GRAVEL; trace
nonplastic fines.

SANDY SILT (ML); loose; brown; moist; mostly low
plasticity fines; little SAND, from coarse to fine,
subangular to subrounded; trace fine, subrounded
GRAVEL.

SILT (ML); loose; grayish brown; moist; mostly low
plasticity fines; few SAND, from medium to fine.

SANDY lean CLAY (CL); grayish brown; moist; mostly
medium plasticity fines; few SAND, from coarse to fine.

Medium dense.

CLAYEY SAND (SC); dark grayish brown; dry to moist;
mostly SAND, from coarse to fine, angular; little medium
plasticity fines; few fine GRAVEL, from angular to
subrounded.
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Well-graded SAND (SW); medium dense; yellowish
brown; moist; mostly SAND, from coarse to fine,
subangular; few fine, subangular to subrounded
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Caltrans
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BOREHOLE BACKFILL AND COMPLETION
Backfilled with bentonite chips

SPT HAMMER TYPE
Boart/Longyear Automatic 140#, 30" drop

DRILL RIG
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DRILLING METHOD
Rotary Wash

SURFACE ELEVATION
1013.8 ft NGVD29
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SILTY SAND (SM); yellowish brown; moist; mostly fine
SAND; little nonplastic fines.

SILT (ML); medium dense; light olive brown; moist;
mostly nonplastic to low plasticity fines; few fine SAND.

Well-graded SAND (SW) (continued).
GRAVEL; trace nonplastic fines.

Poorly graded SAND (SP); very dense; very pale brown;
dry; mostly fine SAND; few fine, angular GRAVEL.

Lean CLAY (CL); stiff; yellowish brown; moist; mostly
medium plasticity fines; PP=1.0-1.5 tsf.

5
5
4

Dense.

Brown.

Lean CLAY (CL); hard; yellowish brown; moist; mostly
medium plasticity fines; PP=4.5 tsf.

Poorly graded SAND (SP); very dense; light yellowish
brown; moist; mostly fine SAND.

SILTY SAND (SM); yellowish brown; moist; mostly fine
SAND; little nonplastic fines.

Poorly graded SAND (SP); very dense; pale brown;
moist; mostly SAND, from medium to fine; few GRAVEL,
from coarse to fine, subangular to subrounded, 1"
maximum diameter.

Well-graded GRAVEL (GW); moist; mostly GRAVEL,
from coarse to fine, angular to subangular.
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BRIDGE NUMBER
 N/A

PREPARED BY DATE

PROJECT OR BRIDGE NAME
SLO-46 Corridor Improvements: Whitley 2A

SAMPLER GRAPHIC SYMBOLS

REPORT TITLE

BORING RECORD LEGEND

OL

OL

CH

SILTY GRAVEL

CL

CL-ML

ML

COBBLES and BOULDERS

BOULDERS

PT

GW

SC

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

GRAVELLY ORGANIC SOIL

OH

OL/OH

ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

GW-GM

SANDY ORGANIC SOIL with GRAVEL

SHEET
1  of  3

GRAVELLY ORGANIC SOIL with SAND

OH

SM

SANDY ORGANIC SOIL

GRAVELLY ORGANIC elastic SILT with SAND

Poorly graded GRAVEL

Poorly graded GRAVEL with CLAY
(or SILTY CLAY)

Poorly graded SAND with SILT

Poorly graded SAND with CLAY (or SILTY CLAY)

Poorly graded SAND with CLAY and GRAVEL
(or SILTY CLAY and GRAVEL)

Lean CLAY

ORGANIC elastic SILT with SAND

Well-graded GRAVEL with CLAY and SAND
(or SILTY CLAY and SAND)

GRAVELLY ORGANIC elastic SILT

Well-graded GRAVEL with SILT

GW-GC

GP-GM

GP-GC

GM

COUNTY
SLO

SANDY ORGANIC elastic SILT with GRAVEL

Department of Transportation

Division of Engineering Services

Geotechnical Services

Office of Geotechnical Design - North

EA
05-330771

DIST.
05

ROUTE
46

POSTMILE
41.0/46.3

SILTY, CLAYEY SAND with GRAVEL

Well-graded SAND with CLAY (or SILTY CLAY)

SILTY SAND with GRAVEL

COBBLES

Standard Penetration Test (SPT)

Well-graded GRAVEL with SAND

CLAYEY SAND with GRAVEL

Diamond CoreRotary Drilling

Static Water Level Reading (long-term)

Shelby Tube

NX Rock Core

Bulk Sample

WATER LEVEL SYMBOLS

HQ Rock Core

FIELD AND LABORATORY TESTS

Other (see remarks)

Static Water Level Reading (short-term)

First Water Level Reading (during drilling)

Piston Sampler

GROUP SYMBOLS AND NAMES

Dynamic Cone
or Hand Driven

GRAVELLY SILTY CLAY with SAND

DRILLING METHOD SYMBOLS

Auger Drilling

CL

UC

PI

Particle Size Analysis (ASTM D 422-63 [2002])

Point Load Index  (ASTM D 5731-05)

R-Value (CTM 301 - 00)

Specific Gravity (AASHTO T 100-06)

Shrinkage Limit (ASTM D 427-04)

Swell Potential (ASTM D 4546-03)

GRAVELLY ORGANIC SILT with SAND
Unconfined Compression - Soil (ASTM D 2166-06)
Unconfined Compression - Rock (ASTM D 2938-95)

GRAVELLY ORGANIC SILT

CU

PL

Pressure MeterPM

Pocket Penetrometer

SG

SW

SANDY SILTY CLAY with GRAVEL

Pocket Torvane

GRAVELLY ORGANIC lean CLAY with SAND

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

C

Consolidated Undrained Triaxial (ASTM D 4767-02)

Lean CLAY with SAND

Lean CLAY with GRAVEL

SANDY lean CLAY with GRAVEL

ORGANIC SILT

GRAVELLY ORGANIC lean CLAY

Well-graded SAND with CLAY and GRAVEL
(or SILTY CLAY and GRAVEL)

Fat CLAY

Elastic SILT with GRAVEL

SANDY elastic SILT

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

GRAVELLY elastic SILT with SAND

ORGANIC elastic SILT

SANDY ORGANIC SILT with GRAVEL

ORGANIC lean CLAY

Moisture Content (ASTM D 2216-05)

TV

PP

R

SL

CR

SE

Direct Shear (ASTM D 3080-04)DS

VS

EI

Vane Shear (AASHTO T 223-96 [2004])

M

OC Organic Content (ASTM D 2974-07)

Permeability (CTM 220 - 05)P

PA

Well-graded GRAVEL

Poorly graded GRAVEL with SILT

Expansion Index (ASTM D 4829-03)

ORGANIC fat CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC lean CLAY with GRAVEL

Fat CLAY with SAND

Fat CLAY with GRAVEL

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

CP

GRAVELLY fat CLAY with SAND

GRAVELLY SILT

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

SANDY ORGANIC fat CLAY

Elastic SILT with SAND

UU Unconsolidated Undrained Triaxial
(ASTM D 2850-03)

UW Unit Weight (ASTM D 4767-04)

GRAVELLY fat CLAY

Graphic / Symbol

SILT

GRAVELLY ORGANIC fat CLAY with SAND

Elastic SILT

ORGANIC elastic SILT with GRAVEL

SANDY elastic ELASTIC SILT

SILTY, CLAYEY SAND

Group Names

SANDY ORGANIC fat CLAY with GRAVEL

SC-SM

GRAVELLY lean CLAY

Graphic / Symbol Group Names

GC

Well-graded SAND with GRAVEL

GRAVELLY lean CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

PEAT

Well-graded GRAVEL with SILT and SAND

GRAVELLY ORGANIC fat CLAY

Well-graded SAND

SP-SC

Well-graded SAND with SILT and GRAVEL

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with CLAY and SAND
(or SILTY CLAY and SAND)

Poorly graded SAND

Poorly graded SAND with GRAVEL

Poorly graded SAND with SILT and GRAVEL

SANDY lean CLAY

Well-graded GRAVEL with CLAY (or SILTY CLAY)

Corrosion, Sulfates, Chlorides (CTM 643 - 99;
CTM 417 - 06; CTM 422 - 06)

SW-SC

SP-SM

Consolidation (ASTM D 2435-04)

Compaction Curve (CTM 216 - 06)

Liquid Limit, Plastic Limit, Plasticity Index
(AASHTO T 89-02, AASHTO T 90-00)

GP

Sand Equivalent (CTM 217 - 99)

Well-graded SAND with SILT

GRAVELLY SILTY CLAY

Collapse Potential (ASTM D 5333-03)

GRAVELLY SILT with SAND

SW

SP

SW-SM

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

Standard California Sampler

Modified California Sampler

GC-GM



Descriptor Criteria

Very Dense > 50

Wet

APPARENT DENSITY OF COHESIONLESS SOILS MOISTURE

BRIDGE NUMBER
 N/A

Moist

Descriptor

31 - 50

0 - 4

11 - 30

5 - 10

Medium Dense

Dense

Descriptor

Readily indented by thumb but penetrated
only with great effort

EA
05-330771

REPORT TITLE

BORING RECORD LEGEND

Visible free water, usually soil is below
water table

Can be penetrated several inches by thumb
with moderate effort

Easily penetrated several inches by thumb

Torvane (tsf)
Unconfined Compressive
Strength (tsf) Field Approximation

Absence of moisture, dusty, dry to the touchVery Loose

Damp but no visible water

Coarse

No. 4 Sieve to 3/4 inchFine

Coarse

Cobble

PLASTICITY OF FINE-GRAINED SOILS

No. 40 Sieve to No. 10 Sieve

Loose

Medium

Department of Transportation

Division of Engineering Services

Geotechnical Services

Office of Geotechnical Design - North
PROJECT OR BRIDGE NAME
SLO-46 Corridor Improvements: Whitley 2A

POSTMILE
41.0/46.3

ROUTE
46

DIST.
05

SPT N60 - Value (blows / foot)

Descriptor

PREPARED BY

Passing No. 200 SieveSilt and Clay

No. 10 Sieve to No. 4 Sieve

Dry

Size

CONSISTENCY OF COHESIVE SOILS

Stiff 1.0 - 2.0 1.0 - 2.0 0.50 - 1.0

No. 200 Sieve to No. 40 SieveFine

COUNTY
SLO

Weak

Very Soft

It takes considerable time rolling and kneading to reach the plastic limit.  The thread can be rerolled several times
after reaching the plastic limit.  The lump can be formed without crumbling when drier than the plastic limit.

SOIL PARTICLE SIZE

Crumbles or breaks with handling or
little finger pressure.

Will not crumble or break with finger
pressure.

Particles are present but estimated
to be less than 5%

SHEET
2  of  3

Crumbles or breaks with considerable
finger pressure.

1.0 - 2.0

Moderate

Strong

NOTE:  This legend sheet provides descriptors and
associated criteria for required soil description components
only.  Refer to Caltrans Soil and Rock Logging, Classification,
and Presentation Manual (July 2007), Section 2, for tables of
additional soil description components and discussion of soil
description and identification.

Medium

CriteriaDescriptor

CEMENTATION

The thread is easy to roll, and not much time is required to reach the plastic limit; it cannot be rerolled after
reaching the plastic limit.  The lump crumbles when drier than the plastic limit.

Soft

Low

Very Stiff

Hard

Medium Stiff 0.50 - 1.0 0.50 - 1.0 0.25 - 0.50

< 0.25

0.12 - 0.25

< 0.25

0.25 - 0.50

< 0.12

Pocket
Penetrometer (tsf)

2.0 - 4.0

> 4.0

2.0 - 4.0

> 4.0 > 2.0

Criteria

0.25 - 0.50

The thread can barely be rolled, and the lump cannot be formed when drier than the plastic limit.

Gravel

Trace

Criteria

Boulder

Sand

> 12 inches

3/4 inch to 3 inches

PERCENT OR PROPORTION OF SOILS

DATE

Descriptor

Indented by thumbnail with difficulty

Readily indented by thumbnail

Easily penetrated several inches by fist

High

Nonplastic

Mostly

Descriptor

Some

A 1/8-inch thread cannot be rolled at any water content.

30 to 45%

Little 15 to 25%

Few 5 to 10%

3 to 12 inches

50 to 100%



MATERIAL PROPERTIES SUMMARY
SLO-46 Corridor Improvements

Whitley 2A Segment

    

BORING R-09-005 R-09-006 R-09-007

SAMPLE ID C01-1, C02-1* C01-1, C02-1, C03-1* C01-1*

DATE SAMPLED 11/17/2009 11/18/2009 11/18/2009

STATION 689+69 693+39 696+98

LINE Rte 46 CL Rte 46 CL Rte 46 CL

DISTANCE FROM LINE (Rt. OR Lt.) 92' Lt. 116' Lt. 111' Lt.

DEPTH OR ELEVATION (FEET) 35.3'-48.5', 55.4'-62.0' 20'-29', 49'-57', 59'-66.3' 45.5'-59.5'

USCS CLASSIFICATION CH CL CL

38 mm (1 1/2")

19 mm (3/4")

12 mm (1/2") 100

9.5 mm (3/8") 99 100

4.75 mm (No. 4) 97 98 100

2.36 mm (No. 8) 93 97 99

1.18 mm (No. 16) 90 96 98

600 µm (No. 30) 87 94 98

300 µm (N0. 50) 85 91 97

150 µm (No. 100) 82 87 96

75 µm (N0. 200) 75 81 92

5 µm 41 43 48
1µm 1 1 2

MAXIMUM DRY DENSITY (lbs/ft
3
) 109.5 112.0 108.4

OPTIMUM MOISTURE (percent) 13.9 14.2 15.9

SPECIFIC GRAVITY

LIQUID LIMIT 50 46 49

PLASTICITY INDEX 31 28 29

EXPANSION INDEX 72 63

EFFECTIVE STRESS Remolded Remolded

FRICTION ANGLE (degrees) 0 25.5

COHESION (psf) 2808 153

TOTAL STRESS Remolded Remolded

FRICTION ANGLE (degrees) 12.3 15.9

COHESION (psf) 1685 383

RESISTIVITY (ohm-cm)

pH

SULFATES (ppm)

CHLORIDES (ppm)

*Note: Combined Samples
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MATERIALS INFORMATION 
 

Foundation Report-Retaining Wall 1, dated September 13, 2010 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ROUTE:  46-SLO-40.7/46.3(PM) 
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Geologic Units:
Qhc: Modern Stream Channel Deposits
Qa:   Late Pleitocene to Holocene Alluvail Deposits
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Qoa: Early to Late Pleistocene Alluvial Deposits
QTp: Paso Robles Formation

Retaining Wall No. 1
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/1
4/

10

Well-graded SAND with GRAVEL (SW); very dense; olive
gray; moist; mostly SAND, from coarse to fine,

Well-graded SAND with SILT and GRAVEL (SW-SM);
very dense; olive gray; moist; mostly SAND, from coarse
to fine, subangular; little fine subangular GRAVEL; few
nonplastic fines.

Well-graded SAND (SW); very dense; olive; moist; mostly
SAND, from coarse to fine, subangular; trace fine
subangular GRAVEL.

From medium to fine SAND.

SILTY SAND (SM); very dense; olive; moist; mostly fine
SAND; some nonplastic fines.

SILTY CLAY (CL-ML); hard; olive gray; moist; mostly low
plasticity fines.

SANDY SILT (ML); medium dense; olive; dry; mostly
nonplastic fines; some fine SAND.

Trace fine GRAVEL; PP=1.5 tsf.

Lean CLAY with SAND (CL); stiff; dark grayish brown; dry
to moist; mostly medium plasticity fines; few fine SAND.
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REPORT TITLE
BORING RECORD

HOLE ID

R-10-009
BOREHOLE LOCATION (Lat/Long or North/East and Datum)
35° 39' 40.1004" / -120° 27' 2.9653"  WGS84

LOGGED BY
S Heredia

COMPLETION DATE
5-18-10

BEGIN DATE
5-18-10

GROUNDWATER
READINGS

BOREHOLE BACKFILL AND COMPLETION
Installed Open-standpipe Observation Well

SPT HAMMER TYPE
Boart/Longyear Automatic 140#, 30" drop

DRILL RIG
Acker MP8

DRILLING METHOD
Rotary Wash

SURFACE ELEVATION
978.6 ft NGVD29

DURING DRILLING
21.8 ft on5-25-10

BOREHOLE DIAMETER
4.5 in
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DESCRIPTION

AFTER DRILLING (DATE)
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BOREHOLE LOCATION (Offset, Station, Line)
190.00' Lt  Sta 743+26RTE 46

.

COUNTY
SLO

TOTAL DEPTH OF BORING
62.8 ft

SAMPLER TYPE(S) AND SIZE(S) (ID)
Other, SPT (1.4")

HAMMER EFFICIENCY, ERi
74%

DRILLING CONTRACTOR
Caltrans
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24
50/5.5"

27
46

50/5"

12
16
24

21
28
28

12

14

Poorly graded SAND (SP); very dense; olive; moist;
mostly SAND, from medium to fine.

SILT with SAND (ML); dense; olive gray; moist; mostly
low plasticity fines; little fine SAND.

Well-graded SAND (SW); very dense; olive gray; moist;
mostly SAND, from coarse to fine, subangular; trace fine
subangular GRAVEL; trace nonplastic fines.

Well-graded SAND with GRAVEL (SW) (continued).

subangular; little fine subangular GRAVEL; trace
nonplastic fines.

SILTY SAND (SM); very dense; pale yellow; moist; mostly
fine SAND; some nonplastic fines.

Poorly graded SAND (SP); very dense; olive; moist;
mostly SAND, from medium to fine.

40
50/5"

11

10

9

Well-graded SAND (SW); very dense; olive; moist; mostly
SAND, from coarse to fine.

13

SILTY SAND (SM); very dense; pale yellow; moist; mostly
fine SAND; some nonplastic fines.
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SILTY SAND (SM) (continued).

Poorly graded SAND (SP); very dense; olive; moist;
mostly SAND, from medium to fine.

Lean CLAY (CL); hard; brown; moist; mostly medium
plasticity fines; PP=4.5 tsf.

Bottom of borehole at 62.8 ft bgs

Installed Open-standpipe Observation Well 5/18/2010
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Well-graded SAND with GRAVEL (SW); very dense; olive
gray; moist; mostly SAND, from coarse to fine,

Well-graded SAND with SILT and GRAVEL (SW-SM);
very dense; olive gray; moist; mostly SAND, from coarse
to fine, subangular; little fine subangular GRAVEL; few
nonplastic fines.

Well-graded SAND (SW); very dense; olive; moist; mostly
SAND, from coarse to fine, subangular; trace fine
subangular GRAVEL.

From medium to fine SAND.

SILTY SAND (SM); very dense; olive; moist; mostly fine
SAND; some nonplastic fines.

SILTY CLAY (CL-ML); hard; olive gray; moist; mostly low
plasticity fines.

SANDY SILT (ML); medium dense; olive; dry; mostly
nonplastic fines; some fine SAND.

Trace fine GRAVEL; PP=1.5 tsf.

Lean CLAY with SAND (CL); stiff; dark grayish brown; dry
to moist; mostly medium plasticity fines; few fine SAND.
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Poorly graded SAND (SP); very dense; olive; moist;
mostly SAND, from medium to fine.

SILT with SAND (ML); dense; olive gray; moist; mostly
low plasticity fines; little fine SAND.

Well-graded SAND (SW); very dense; olive gray; moist;
mostly SAND, from coarse to fine, subangular; trace fine
subangular GRAVEL; trace nonplastic fines.

Well-graded SAND with GRAVEL (SW) (continued).

subangular; little fine subangular GRAVEL; trace
nonplastic fines.

SILTY SAND (SM); very dense; pale yellow; moist; mostly
fine SAND; some nonplastic fines.

Poorly graded SAND (SP); very dense; olive; moist;
mostly SAND, from medium to fine.
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SILTY SAND (SM); very dense; pale yellow; moist; mostly
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SILTY SAND (SM) (continued).

Poorly graded SAND (SP); very dense; olive; moist;
mostly SAND, from medium to fine.

Lean CLAY (CL); hard; brown; moist; mostly medium
plasticity fines; PP=4.5 tsf.

Bottom of borehole at 62.8 ft bgs

Installed Open-standpipe Observation Well 5/18/2010
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Well-graded SAND with GRAVEL (SW); very dense; olive
gray; moist; mostly SAND, from coarse to fine,

Well-graded SAND with SILT and GRAVEL (SW-SM);
very dense; olive gray; moist; mostly SAND, from coarse
to fine, subangular; little fine subangular GRAVEL; few
nonplastic fines.

Well-graded SAND (SW); very dense; olive; moist; mostly
SAND, from coarse to fine, subangular; trace fine
subangular GRAVEL.

From medium to fine SAND.

SILTY SAND (SM); very dense; olive; moist; mostly fine
SAND; some nonplastic fines.

SILTY CLAY (CL-ML); hard; olive gray; moist; mostly low
plasticity fines.

SANDY SILT (ML); medium dense; olive; dry; mostly
nonplastic fines; some fine SAND.

Trace fine GRAVEL; PP=1.5 tsf.

Lean CLAY with SAND (CL); stiff; dark grayish brown; dry
to moist; mostly medium plasticity fines; few fine SAND.
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Poorly graded SAND (SP); very dense; olive; moist;
mostly SAND, from medium to fine.

SILT with SAND (ML); dense; olive gray; moist; mostly
low plasticity fines; little fine SAND.

Well-graded SAND (SW); very dense; olive gray; moist;
mostly SAND, from coarse to fine, subangular; trace fine
subangular GRAVEL; trace nonplastic fines.

Well-graded SAND with GRAVEL (SW) (continued).

subangular; little fine subangular GRAVEL; trace
nonplastic fines.

SILTY SAND (SM); very dense; pale yellow; moist; mostly
fine SAND; some nonplastic fines.

Poorly graded SAND (SP); very dense; olive; moist;
mostly SAND, from medium to fine.
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Well-graded SAND (SW); very dense; olive; moist; mostly
SAND, from coarse to fine.
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SILTY SAND (SM); very dense; pale yellow; moist; mostly
fine SAND; some nonplastic fines.
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SILTY SAND (SM) (continued).

Poorly graded SAND (SP); very dense; olive; moist;
mostly SAND, from medium to fine.

Lean CLAY (CL); hard; brown; moist; mostly medium
plasticity fines; PP=4.5 tsf.

Bottom of borehole at 62.8 ft bgs

Installed Open-standpipe Observation Well 5/18/2010
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Foundation Report-Retaining Wall 4, dated September 22, 2010 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ROUTE:  46-SLO-40.7/46.3(PM) 



























!.

!.

!.

!.

!.

!. !.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.
!.

!.

!.

!.

!.
!.!.

!.!.

!.

!.

!.

!.

!.

ESTRELLA RIVER BRIDGE

CHOLAME CREEK BRIDGE

SAN JUAN CREEK BRIDGE

Qa

QTp

QTp

Qoa

QTp

Qoa

QTp

QTp

QTp

Qoa

QTp

Qa

Qoa

Qhc QTp

Qls

QTp

Qa
|}46

|}41

41

49

48
40 42

464443 45 47

39

4342
41

40

0 0.5 10.25 Miles
p

!. Postmiles
State Bridges

Geologic Map

Geologic Mapping Compiled by Lew Rosenberg

SLO-46 Corridor Improvements
Whitley 2A Segment

Begin Project
End Project

ATTACHMENT 2

Geologic Units:
Qhc: Modern Stream Channel Deposits
Qa:   Late Pleitocene to Holocene Alluvail Deposits
Qls:  Landslide Deposits
Qoa: Early to Late Pleistocene Alluvial Deposits
QTp: Paso Robles Formation

Retaining Wall No. 4



Begin Project

End Project

Los Osos fault zone
(Irish Hills section)

Los Osos fault zone

(Lopez Reservoir section)

Southern San Luis Range fault zone

San Andreas fault zone

(Cholame-Carrizo section)

San Simeon-Hosgri fault zone

(Hosgri Fault)

Rinconada fault zone (San Marcos section)

Rinconada fault zone

Cambria fault

San Andreas fault zone (Cholame-Carrizo section)

Oceanic fault zone

San Simeon-Hosgri fault zone

(San Simeon Fault)

West Huasna fault zone

Rinconada fault zone (Rinconada section)
San Andreas fault zone (Parkfield section)

Sa
n J

ua
n f

au
lt z

on
e

|}46

|}58

|}41|}1

|}33

|}5

|}41

|}46

|}1

|}229

|}227

£¤101

SAN LUIS OBISPO

KERN

MONTEREY
KINGS

FRESNO

0 5 102.5 Miles
p

Faults (2007 Caltrans Database)

Earthquake Faults
SLO-46 Corridor Improvements

Whitley 2A Segment

ATTACHMENT 3

Retaining Wall No. 4







16
20
28

15
22
28

10
19
21

4
10
10

2
4
6

2
2
3

5 
B

R
 - 

S
TA

N
D

A
R

D
  5

33
07

3.
G

P
J 

 C
A

LT
R

A
N

S
_L

IB
R

A
R

Y
_D

E
C

09
.G

LB
  9

/1
4/

10

Well-graded SAND with GRAVEL (SW); very dense; olive
gray; moist; mostly SAND, from coarse to fine,

Well-graded SAND with SILT and GRAVEL (SW-SM);
very dense; olive gray; moist; mostly SAND, from coarse
to fine, subangular; little fine subangular GRAVEL; few
nonplastic fines.

Well-graded SAND (SW); very dense; olive; moist; mostly
SAND, from coarse to fine, subangular; trace fine
subangular GRAVEL.

From medium to fine SAND.

SILTY SAND (SM); very dense; olive; moist; mostly fine
SAND; some nonplastic fines.

SILTY CLAY (CL-ML); hard; olive gray; moist; mostly low
plasticity fines.

SANDY SILT (ML); medium dense; olive; dry; mostly
nonplastic fines; some fine SAND.

Trace fine GRAVEL; PP=1.5 tsf.

Lean CLAY with SAND (CL); stiff; dark grayish brown; dry
to moist; mostly medium plasticity fines; few fine SAND.
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Poorly graded SAND (SP); very dense; olive; moist;
mostly SAND, from medium to fine.

SILT with SAND (ML); dense; olive gray; moist; mostly
low plasticity fines; little fine SAND.

Well-graded SAND (SW); very dense; olive gray; moist;
mostly SAND, from coarse to fine, subangular; trace fine
subangular GRAVEL; trace nonplastic fines.

Well-graded SAND with GRAVEL (SW) (continued).

subangular; little fine subangular GRAVEL; trace
nonplastic fines.

SILTY SAND (SM); very dense; pale yellow; moist; mostly
fine SAND; some nonplastic fines.

Poorly graded SAND (SP); very dense; olive; moist;
mostly SAND, from medium to fine.
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Well-graded SAND (SW); very dense; olive; moist; mostly
SAND, from coarse to fine.
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SILTY SAND (SM); very dense; pale yellow; moist; mostly
fine SAND; some nonplastic fines.

ROUTE
46

24
50/5"

DATE
9-13-10

R
Q

D
 (%

)

DIST.
05

REPORT TITLE
BORING RECORD

EA
05-330771

HOLE ID
R-10-009Department of Transportation

Division of Engineering Services
Geotechnical Services
Office of Geotechnical Design - North

BRIDGE NUMBER
N/A

PROJECT OR BRIDGE NAME
SLO-46 Corridor Improvements: Whitley 2A

B
lo

w
s 

pe
r 6

 in
.

B
lo

w
s 

pe
r f

oo
t

S
he

ar
 S

tre
ng

th
(ts

f)

D
ry

 U
ni

t W
ei

gh
t

(p
cf

)

D
E

P
TH

 (f
t)

952.59

950.59

948.59

946.59

944.59

942.59

940.59

938.59

936.59

934.59

932.59

930.59

928.59

926.59

924.59

(continued)

SHEET
2  of  3

Remarks

M
oi

st
ur

e
C

on
te

nt
 (%

)

S
am

pl
e 

N
um

be
r

POSTMILE
41.0/46.3

E
LE

V
A

TI
O

N
 (f

t)

PREPARED BY
D Appelbaum

C
as

in
g 

D
ep

th
D

ril
lin

g 
M

et
ho

d

R
ec

ov
er

y 
(%

)

S
am

pl
e 

Lo
ca

tio
n

DESCRIPTION

COUNTY
SLO

M
at

er
ia

l
G

ra
ph

ic
s

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

50/5

50/6

50/5

40

56

96/11



20
41

50/4"

8
11
18

R
ec

ov
er

y 
(%

)

DESCRIPTION

COUNTY
SLO

S
am

pl
e 

Lo
ca

tio
n

5 
B

R
 - 

S
TA

N
D

A
R

D
  5

33
07

3.
G

P
J 

 C
A

LT
R

A
N

S
_L

IB
R

A
R

Y
_D

E
C

09
.G

LB
  9

/1
4/

10

M
at

er
ia

l
G

ra
ph

ic
s

SILTY SAND (SM) (continued).

Poorly graded SAND (SP); very dense; olive; moist;
mostly SAND, from medium to fine.

Lean CLAY (CL); hard; brown; moist; mostly medium
plasticity fines; PP=4.5 tsf.

Bottom of borehole at 62.8 ft bgs

Installed Open-standpipe Observation Well 5/18/2010
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Foundation Report - McMillan Canyon Creek Bridge (New) (Bridge No. 49-0253) 

dated December 30, 2010 
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Geologic Units:
Qhc: Modern Stream Channel Deposits
Qa:   Late Pleitocene to Holocene Alluvail Deposits
Qls:  Landslide Deposits
Qoa: Early to Late Pleistocene Alluvial Deposits
QTp: Paso Robles Formation

McMillan Canyon Creek Bridge
Bridge No. 49-0253
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McMillan CK Bridge Latitude 35.6612

Bridge No. 49-0253 Longitude -120.4132 Control Probabilistic

EA No. 05-330771

Period (s) Sa(g)

0.010 0.631

0.020 0.741

0.030 0.851

0.050 0.961

0.075 1.070

0.100 1.180

0.120 1.265

0.150 1.350

0.200 1.434

0.250 1.408

0.300 1.382

0.400 1.276

0.500 1.169

0.750 1.076

1.000 0.944

1.500 0.741

2.000 0.538

3.000 0.368

4.000 0.270

5.000 0.218

Deterministic Procedure Data

Fault San Andreas fault zone (Parkfield section) Rrup 13.8 km

Fault ID 312 Rjb 13.8 km

Style RLSS Rx 13.8 km

Mmax 7.9 VS30 295 m/s

Dip 90 deg Z1.0 318 m

ZTOR 0 km Z2.5 2.00 km

Notes

Please note the Design ARS curve is based on the USGS 5% Probability of Excedence in 50 Years

Acceleration Response Spectrum
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MATERIAL PROPERTIES SUMMARY
McMillan Canyon Creek Bridge

Bridge No. 49-0253

    

BORING
STATION
LINE
DISTANCE FROM LINE (Rt. or Lt.)
DATE SAMPLED 5/11/2010 5/11/2010 5/11/2010 5/11/2010 5/11/2010 5/11/2010 5/11/2010 5/11/2010 5/11/2010
SAMPLE ID C5022 C5023 C5024 C5025 C5026 C5027 C5028 C5029 C5030
DEPTH OR ELEVATION (FEET) 2' 14' 24' 35' 42' 52' 62' 72' 83'
USCS CLASSIFICATION SC CL SP-SM SM CL CL CH SM SC
50 mm (2")
38 mm (1 1/2") 100
25 mm (1") 98
19 mm (3/4") 98
12 mm (1/2") 97 100
9.5 mm (3/8") 100 95 98
4.75 mm (No. 4) 97 91 100 86
2.36 mm (No. 8) 92 88 99 100 70
1.18 mm (No. 16) 89 79 96 98 55
600 m (No. 30) 82 54 90 90 42
300 m (N0. 50) 71 27 71 54 30
150 m (No. 100) 58 16 45 28 21
75 m (N0. 200) 47 11 29 17 16
5 m 22 7 11 8 10
1 m 15 4 7 4 7
LIQUID LIMIT 29 32 40 27 53 33
PLASTICITY INDEX 13 13 NP NP 20 11 35 16
RESISTIVITY (ohm-cm) 1951 1434 3510 3674 856 1900 738 5416 4830
pH 8.22 7.63 8.08 8.24 8.20 8.30 8.23 8.54 8.67
CHLORIDES (ppm) N/A N/A N/A N/A 20 N/A 14 N/A N/A
SULFATES (ppm) N/A N/A N/A N/A 83 N/A 62 N/A N/A
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MATERIAL PROPERTIES SUMMARY
McMillan Canyon Creek Bridge

Bridge No. 49-0253

    

BORING
STATION
LINE
DISTANCE FROM LINE (Rt. or Lt.)
DATE SAMPLED
SAMPLE ID
DEPTH OR ELEVATION (FEET)
USCS CLASSIFICATION
50 mm (2")
38 mm (1 1/2")
25 mm (1")
19 mm (3/4")
12 mm (1/2")
9.5 mm (3/8")
4.75 mm (No. 4)
2.36 mm (No. 8)
1.18 mm (No. 16)
600 m (No. 30)
300 m (N0. 50)
150 m (No. 100)
75 m (N0. 200)
5 m
1 m
LIQUID LIMIT
PLASTICITY INDEX
RESISTIVITY (ohm-cm)
pH
CHLORIDES (ppm)
SULFATES (ppm)

PI
C

O
R

R
O

S
IO

N
D

ES
C

R
IP

TI
O

N
PA

R
TI

C
LE

 S
IZ

E
 A

N
AL

YS
IS

5/11/2010 5/11/2010 5/11/2010 5/18/2010 5/18/2010 5/18/2010 5/18/2010 5/18/2010 5/18/2010
C5031 C5032 C5033 C5007 C5008 C5009 C5010 C5011 C5012

86' 91' 100' 3' 7' 10' 23' 28' 35'
SM CL-ML CL-ML SP-SC CL SP-SC CL SW-SC SP-SC

100 100
100 98 99
99 98 98
99 95 100 96
96 90 99 92

100 87 82 97 78
100 99 74 69 93 61
99 100 98 55 57 86 38
95 99 90 34 39 66 19
72 95 77 16 24 30 11
43 80 66 15 17 14 9
24 65 53 11 14 9 8
10 29 19 8 11 8 5
7 19 13 6 9 5 4

27 24 40
NP 10 5 23

4820 1407 2703 5464 1547 2969 1031 4700 4400
8.57 8.43 7.88 7.79 7.84 7.99 7.17 8.29 8.49
N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A

R-10-008
855+58

Rte 46 CL
75' Lt.

R-10-007
854+97

Rte 46 CL
122' Rt.
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MATERIAL PROPERTIES SUMMARY
McMillan Canyon Creek Bridge

Bridge No. 49-0253

    

BORING
STATION
LINE
DISTANCE FROM LINE (Rt. or Lt.)
DATE SAMPLED
SAMPLE ID
DEPTH OR ELEVATION (FEET)
USCS CLASSIFICATION
50 mm (2")
38 mm (1 1/2")
25 mm (1")
19 mm (3/4")
12 mm (1/2")
9.5 mm (3/8")
4.75 mm (No. 4)
2.36 mm (No. 8)
1.18 mm (No. 16)
600 m (No. 30)
300 m (N0. 50)
150 m (No. 100)
75 m (N0. 200)
5 m
1 m
LIQUID LIMIT
PLASTICITY INDEX
RESISTIVITY (ohm-cm)
pH
CHLORIDES (ppm)
SULFATES (ppm)
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5/11/2010 5/11/2010 5/11/2010 5/18/2010 5/18/2010 5/18/2010 5/18/2010 5/18/2010 5/18/2010
C5013 C5014 C5015 C5016 C5017 C5018 C5019 C5020 C5021

39' 50' 58' 62' 69' 79' 83' 92' 100'
CL CL SM CH CL-ML CL-ML SM SM SM

100
99

100 95 100
100 100 98 87 100 99
99 99 94 72 99 86
96 83 85 56 93 54
85 42 69 41 64 31
71 23 55 30 37 18
41 16 27 12 9 7
29 11 18 8 6 3

24 36 76 25 22 22
8 19 NP 48 6 6 4 NP NP

2206 1121 4338 577 2266 1663 4829 1998
8.28 7.78 8.06 7.96 8.16 8.22 8.39 8.16
N/A N/A N/A 10 N/A N/A N/A N/A
N/A N/A N/A 77 N/A N/A N/A N/A

Rte 46 CL
75' Lt.

R-10-008
855+58
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MATERIAL PROPERTIES SUMMARY
McMillan Canyon Creek Bridge

Bridge No. 49-0253

    

BORING
STATION
LINE
DISTANCE FROM LINE (Rt. or Lt.)
DATE SAMPLED
SAMPLE ID
DEPTH OR ELEVATION (FEET)
USCS CLASSIFICATION
50 mm (2")
38 mm (1 1/2")
25 mm (1")
19 mm (3/4")
12 mm (1/2")
9.5 mm (3/8")
4.75 mm (No. 4)
2.36 mm (No. 8)
1.18 mm (No. 16)
600 m (No. 30)
300 m (N0. 50)
150 m (No. 100)
75 m (N0. 200)
5 m
1 m
LIQUID LIMIT
PLASTICITY INDEX
RESISTIVITY (ohm-cm)
pH
CHLORIDES (ppm)
SULFATES (ppm)
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R
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5/19/2010 5/19/2010 5/19/2010 5/19/2010 5/19/2010 5/19/2010 5/19/2010
C5000 C5001 C5002 C5003 C5004 C5005 C5006

5' 10' 17' 22' 33' 42' 52'
SC SC SP-SM SP-SM SP-SM SM CL

100
100 91

100 100 99 86
98 98 98 79
97 97 94 76
96 96 89 73
93 93 76 61 100
85 87 65 51 99
77 78 49 43 95
67 66 33 34 86
57 54 22 24 71
48 44 16 15 51
41 37 12 11 34
25 18 6 5 12
17 11 4 3 7
41 26 31
24 13 NP NP NP 12

1469 1721 3696 3349 7822 4385 1071
7.48 7.96 7.89 8.02 8.37 8.70 7.16
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

R-10-010
855+07

Rte 46 CL
12' Rt.
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BENCH MARK
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To Paso Robles

Fnd 1" ip w/caltrans control pp

23.20’ Lt "RTE46" Line � Rte 46

Sta 856+06.24

N 2,435,730.096

E 5,844,914.522

Elev = 1013.016’ (NGVD29)

SLO 46  PM 45.46

Fnd 1" ip w/caltrans control pp

163.06’ Rt "RTE46" Line � Rte 46

Sta 854+75.65

N 2,435,543.700

E 5,844,783.678

Elev = 1011.934’ (NGVD29)

SLO 46  PM 45.45
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This LOTB sheet was prepared in accordance with 

the Caltrans Soil & Rock Logging, Classification, 

& Presentation Manual (2010 Edition).
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05-11-10

Terminated at Elev 902.6’

ERi = 74%

Installed 100’  3" PVC Casing with Grout Backfill 5/12/2010
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1005.1
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CLAYEY SAND (SC); loose; grayish brown; dry; mostly medium and fine SAND (50%); some fines (47%);  trace fine GRAVEL (3%).

-scattered thin layers of poorly graded SAND (SP); mostly fine SAND.

-medium dense.

Poorly graded SAND with SILT (SP-SM); dense; pale brown; moist; mostly medium and fine SAND (80%); few fines (11%); few coarse and fine, subrounded GRAVEL (9%).

SILTY SAND (SM); very dense; light yellowish brown; moist; mostly medium and fine SAND (71%); some fines (29%).

SILTY CLAY (CL-ML); hard; light yellowish brown; moist; mostly low plasticity fines; PP>4.5 tsf.

SILTY SAND (SM); very dense; light yellowish brown; moist; mostly fine SAND; some low plasticity to nonplastic fines.

Fat CLAY (CH); hard; yellowish brown; moist; mostly high plasticity fines; calcite nodules; PP> 4.5 tsf.

SILTY SAND (SM); very dense; pale brown; moist; mostly medium and fine SAND (83%); little fines (17%).

SILTY CLAY (CL-ML); hard; pale brown; moist; mostly low plasticity to medium plasticity fines; trace fine SAND; PP>4.5 tsf.

Lean CLAY (CL); hard; pale brown; moist; mostly medium plasticity fines; PP=4.0-4.5 tsf.

Poorly graded SAND (SP); very dense; pale brown; moist; mostly medium and fine SAND; few low plasticity fines.

CLAYEY SAND (SC); very dense; pale brown; moist; mostly SAND (70%), from coarse to fine, subangular; little fines(16%); few fine GRAVEL (14%).

SILTY SAND (SM); very dense; light yellowish brown; moist; mostly fine SAND (76%); little fines (24%).

-fine GRAVEL.

-trace fine SAND.

-light yellowish brown; moist; scattered 4"-6" lenses of SILTY CLAY (CL-ML): hard; pale brown; moist; mostly low plasticity fines; few fine SAND: PP>4.5 tsf.

-medium and fine SAND; fines content varies between little and some.
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OGS CIVIL LOG OF TEST BORINGS SHEET FOR REDUCED PLANS

GEOTECHNICAL SERVICESENGINEERING SERVICES

DRAWN BY:

CHECKED BY:

FUNCTIONAL SUPERVISOR

NAME:

ORIGINAL SCALE IN INCHES

FIELD INVESTIGATION BY: CALIFORNIA

STATE OF

DEPARTMENT OF TRANSPORTATION

DIVISION OF ENGINEERING SERVICES

STRUCTURE DESIGN

DESIGN BRANCH

UNIT:

PROJECT NUMBER & PHASE:

x

BRIDGE NO.

POST MILE

0 1 2 3 X X

SHEET OF

CONTRACT NO.:

REVISION DATES

DISREGARD PRINTS BEARING

EARLIER REVISION DATES
                

LOG OF TEST BORINGSM. Finegan

I.G-Remmen, 12/10

D. Appelbaum

49-0253

45.49 1 OF 5

MCMILLAN CANYON CREEK BRIDGE

3591

PROFILE

Horiz: 1" = 10’

Vert:  1" = 10’

ROUTE 46

PLAN

1" = 50’

Note: Ground Water not measured in Borings 

      R-10-007 and R-10-010.

05000200491

19734.231 R

SILT (ML); medium dense; yellowish brown; moist; mostly nonplastic fines; few fine SAND; trace fine subrounded GRAVEL.

Well-graded GRAVEL with SAND (GW); dense; pale brown; wet; mostly coarse and fine, subangular GRAVEL, 2" maximum diameter; little SAND, from coarse to fine.

Lean CLAY (CL); hard; brown; moist; PP=4.5 tsf.

-yellowish brown.

Lean CLAY with SAND (CL); hard; brown; moist; little fine SAND.

CLAYEY SAND (SC); medium dense; pale brown; moist; mostly medium and fine SAND; some medium plasticity fines.

SANDY SILTY CLAY (CL-ML); very dense; pale brown; moist; mostly fines (53%-65%); some fine SAND (35%-47%).

M. Jurasius

12-16-1005-330771

-yellowish brown; moist.

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

SILTY SAND (SM); dense; light yellowish brown; moist; mostly fine SAND; some low plasticity to nonplastic fines.

12-20-10

12-20-10
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This LOTB sheet was prepared in accordance with 

the Caltrans Soil & Rock Logging, Classification, 

& Presentation Manual (2010 Edition).

OGS CIVIL LOG OF TEST BORINGS SHEET FOR REDUCED PLANS
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DRAWN BY:

CHECKED BY:

FUNCTIONAL SUPERVISOR

NAME:

ORIGINAL SCALE IN INCHES

FIELD INVESTIGATION BY: CALIFORNIA

STATE OF

DEPARTMENT OF TRANSPORTATION

DIVISION OF ENGINEERING SERVICES

STRUCTURE DESIGN

DESIGN BRANCH

UNIT:

PROJECT NUMBER & PHASE:

x

BRIDGE NO.

POST MILE

0 1 2 3 X X

SHEET OF

CONTRACT NO.:

REVISION DATES

DISREGARD PRINTS BEARING

EARLIER REVISION DATES
                

LOG OF TEST BORINGSM. Finegan

I.G-Remmen, 12/10

D. Appelbaum

49-0253

45.49

MCMILLAN CANYON CREEK BRIDGE

3591

PROFILE

Horiz: 1" = 10’

Vert:  1" = 10’

4.5

SILT (ML); loose; grayish brown; moist; mostly low plasticity fines; few medium and fine SAND.

-brown; fine, subrounded GRAVEL.

SILT (ML); medium dense; light olive brown; moist; mostly nonplastic to low plasticity fines; few fine SAND.

SILTY SAND (SM); yellowish brown; moist; mostly fine SAND; little nonplastic fines.

Lean CLAY (CL); stiff; yellowish brown; moist; mostly medium plasticity fines; PP=1.0-1.5 tsf.

Poorly graded SAND (SP); very dense; pale brown; moist; mostly medium and fine SAND; few coarse and fine, subrounded GRAVEL, 1" maximum diameter.

Poorly graded SAND (SP); very dense; light yellowish brown; moist; mostly fine SAND.

Lean CLAY (CL); hard; yellowish brown; moist; mostly medium plasticity fines; PP=4.5 tsf.

05-19-10

Terminated at Elev 956.0’

ERi = 74%
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98/9 1.4

1.468/11

-medium dense; moist.

-grayish brown.

-coarse and fine, subangular to subrounded GRAVEL, 1-1/2" maximum diameter.

-yellowish brown.

-dense.

-brown.
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PA

CLAYEY SAND (SC); dark grayish brown; dry to moist; mostly SAND (52%-56%), from coarse to fine, angular; some fines (37%-41%); few fine GRAVEL (7%), 

from angular to subrounded.

Poorly graded SAND with SILT and GRAVEL (SP-SM); medium dense; yellowish brown; moist; mostly SAND (64%), from coarse to fine, subangular; little fine, 

subangular GRAVEL (24%); few fines (12%).

Poorly graded SAND with SILT and GRAVEL (SP-SM); very dense; very pale brown; dry; mostly SAND (50%), from coarse to fine; some coarse and fine, angular 

GRAVEL (39%); few fines (11%).

2 OF 5
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950

855+00

1010

1000

990

980

970

960

950

FOR PLAN VIEW, SEE

"LOG OF TEST BORINGS 1 OF 5"

Well-graded GRAVEL (GW); very dense; moist; mostly coarse and fine, subangular GRAVEL.

SILTY SAND (SM); very dense; yellowish brown; moist; mostly medium and fine SAND (66%); some fines (34%).

856+00 857+00

05-330771 12-16-10

M. Jurasius

05000200491

SANDY SILT (ML); loose; brown; moist; mostly low plasticity fines; little SAND, from coarse to fine, subangular to subrounded; trace fine subrounded GRAVEL.

12-20-10

12-20-10



This LOTB sheet was prepared in accordance with 

the Caltrans Soil & Rock Logging, Classification, 

& Presentation Manual (2010 Edition).

OGS CIVIL LOG OF TEST BORINGS SHEET FOR REDUCED PLANS

GEOTECHNICAL SERVICESENGINEERING SERVICES

FUNCTIONAL SUPERVISOR

ORIGINAL SCALE IN INCHES

CALIFORNIA

STATE OF

DEPARTMENT OF TRANSPORTATION

DIVISION OF ENGINEERING SERVICES

STRUCTURE DESIGN

DESIGN BRANCH x POST MILE

0 1 2 3 X X

SHEET OFREVISION DATES

DISREGARD PRINTS BEARING

EARLIER REVISION DATES
                

LOG OF TEST BORINGSM. Finegan

I.G-Remmen, 12/10

D. Appelbaum

PROFILE

Horiz: 1" = 10’

Vert:  1" = 10’

FOR PLAN VIEW, SEE

"LOG OF TEST BORINGS 1 OF 5"

05-18-10

Terminated at Elev 905.1’

ERi = 74%
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4.5

R-10-008

1006.9’

77/11

Installed Open-standpipe

Observation Well 5-18-2010
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7-19-10

GWS Elev 971.9’

SANDY lean CLAY (CL); stiff; yellowish brown; moist; mostly medium plasticity fines; little medium and fine SAND; PP=1.5 tsf.

Lean CLAY (CL); very stiff; yellowish brown; moist; mostly medium plasticity fines;  PP=3.75 tsf.

Poorly graded SAND with SILT (SP-SM); brown; moist; mostly medium and fine SAND; little low plasticity fines.

SILTY SAND (SM); very dense; pale brown; moist; mostly fine SAND; little nonplastic fines.

Lean CLAY with SAND (CL); hard; pale brown; moist; mostly fines (71%); some fine SAND (29%); PP=4.5 tsf.

SILTY SAND (SM); very dense; light yellowish brown; moist; mostly fine SAND (77%); little fines (23%).

Fat CLAY (CH); hard; pale brown; moist; mostly high plasticity fines;  PP=4.5 tsf.

Poorly graded SAND (SP); dense; pale brown; moist; mostly medium and fine SAND.

Poorly graded SAND (SP); very dense; pale brown; moist; mostly medium and fine SAND.

SANDY lean CLAY (CL); hard; pale brown; moist; mostly medium plasticity fines; some medium and fine SAND; PP=4.5 tsf.

SANDY SILTY CLAY (CL-ML); hard; yellowish brown; moist; mostly fines (55%); some fine SAND (45%); PP=4.5 tsf.

SILTY SAND (SM); dense; light yellowish brown; moist; mostly medium and fine SAND; some low plasticity fines.

SILT (ML); very dense; pale brown; moist; mostly nonplastic to low plasticity fines; trace fine SAND.

SILTY SAND (SM); very dense; light yellowish brown; moist; mostly medium and fine SAND (69%); some fines (30%); trace fine GRAVEL (1%).

Well-graded SAND (SW); very dense; light yellowish brown; moist; mostly SAND, from coarse to fine, subangular; trace fine, subangular GRAVEL.

SILTY CLAY (CL-ML); hard; light yellowish brown; moist; mostly low plasticity fines.

SILTY SAND (SM); very dense; pale brown; moist; mostly fine SAND; some nonplastic fines.

SILT (ML); very dense; pale brown; moist; mostly nonplastic fines; trace fine SAND.

SILTY SAND (SM); very dense; pale brown; moist; mostly fine SAND (63%); some fines (37%).

SILTY CLAY (CL-ML); hard; light yellowish brown; moist; mostly medium plasticity to low plasticity fines; PP>4.5 tsf.

SANDY SILT (ML); very dense; pale brown; moist; mostly nonplastic fines; some fine SAND.

SILTY SAND (SM); very dense; light yellowish brown; moist; mostly medium and fine subangular SAND (82%); little fines (18%).

SILT with SAND (ML); very dense; pale brown; moist; mostly nonplastic fines; little fine SAND.

-calcite nodules.

-dense.

Poorly graded SAND with CLAY and GRAVEL (SP-SC); medium dense; yellowish brown; moist; mostly SAND (68%), from coarse to fine, subangular to 

subrounded; little fine GRAVEL (18%); little fines (16%).

Poorly graded SAND with CLAY (SP-SC); very dense; pale brown; wet; mostly SAND (70%), from coarse to fine, subangular; little fine subangular 

to subrounded GRAVEL (22%); few fines (8%).
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SANDY SILT (ML); medium dense; yellowish brown; moist; mostly nonplastic fines; little fine SAND.

Poorly graded SAND (SP); medium dense; pale brown; moist; mostly SAND, from medium to fine; trace fines; rounded GRAVEL.

-dense; yellowish brown.

SILTY CLAY (CL-ML); moderately bedded with moderate interbeds of SILTY SAND (SM). SILTY CLAY (CL-ML); hard; pale brown; moist; mostly low plasticity 

fines; some zones moderately cemented with calcite. SILTY SAND (SM); very dense; pale brown; moist; mostly fine SAND; some low plasticity fines.

UNIT:

PROJECT NUMBER & PHASE: CONTRACT NO.: 12-16-10

M. Jurasius

Poorly graded SAND with CLAY and GRAVEL (SP-SC); medium dense; grayish brown; from dry to moist; mostly SAND (76%), from coarse to fine, subrounded;  

little fine, subrounded GRAVEL (13%); few fines (11%).

Well-graded SAND with CLAY (SW-SC); very dense; pale brown; wet; mostly SAND (88%), from coarse to fine, subangular; few fines (9%); trace 

GRAVEL (3%), coarse and fine, subrounded, 1" maximum diameter.

12-20-10
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ROTARY BORING

Description of material

Hole I.D.

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

SPT N-Value

(per ASTM 1586-99),

P = push sample,

or as noted

Casing driven

Top Hole El.

L
o

c
a
t
i
o

n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o

c
a
ti

o
n

 

Hole I.D.

Pulled Pipe

Ground water

surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o

c
a
t
i
o

n
 

Top Hole El.

Elev.

100

180/
0-

9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

2

on tip element

Hole I.D.

L
o
c
a
t
i
o
n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246 302010

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Terminated at Elev

Terminated at Elev

Size of Sampler 

(inches)

Weak

Moderate

Strong

Criteria

CEMENTATION

Description

Crumbles or breaks with handling or 

little finger pressure.

Crumbles or breaks with considerable 

finger pressure.

Will not crumble or break with finger 

pressure.

CONSISTENCY OF COHESIVE SOILS

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

1 - 2

2 - 4

0.12 - 0.25

Description

Terminated at Elev Terminated at Elev

Dynamic Cone Penetration Boring

Note: Size in inches.

Symbol
Description

A 

D

O

Hole

Type

BOREHOLE IDENTIFICATION

S
iz

e
S

iz
e

Size

CPT

HD 

HA

Hand driven (1-inch soil tube)

Hand Auger

Rotary drilled diamond coreR

Other (note on LOTB)

Auger Boring (hollow or solid stem 

bucket)
Size

R 

RW

RC

P

Rotary drilled boring (conventional)

Rotary drilled with self-casing wire-line

Rotary core with continuously-sampled, self-casing wire-line

Rotary percussion boring (air)

Less than 0.25 Less than 0.12

3 1

Shear Strength

(tsf)

0.12 - 0.25

Less than 0.12

Blows per 12 in.

(Using 28 lb hand 

hammer with a 12 in.

drop or as noted)
Driving rate in

seconds per 12 in.

(using a Stanley

MB 156 percussion

hammer and a 2.2 in.

cone, or as noted)

Cone Penetration Test (ASTM D 5778)

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.25 - 0.5

0.5 - 1

Greater than 4

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.12 - 0.25

Less than 0.12

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

CONE PENETRATION TEST (CPT) BORING

Pocket

Penetrometer

Measurement, PP, (tsf)

Torvane

Measurement, TV, (tsf)

Vane Shear

Measurement, VS, (tsf)

GS LOTB SOIL LEGEND

                      

Tip Bearing (tsf)
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ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

CP

C

UU

CU

CR

EI

PI

M

OC

SE

UW

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

FIELD AND LABORATORY

TESTING

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

Corrosivity Testing 

(CTM 643, CTM 422, CTM 417)

Consolidated Undrained 

Triaxial (ASTM D 4767)

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Plasticity Index (AASHTO T 90) 

Liquid Limit (AASHTO T 89)

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Unconsolidated Undrained 

Triaxial (ASTM D 2850)

Unit Weight (ASTM D 4767)

UC

Unconfined Compression-Soil

(ASTM D 2166)

Unconfined Compression-Rock

(ASTM D 2938)

PERCENT OR PROPORTION OF SOILS

Criteria

5% - 10%

15% - 25%

30% - 45%

50% - 100%

Trace

Few

Little

Some

Mostly

Description

Particles are present but estimated to 

be less than 5%

APPARENT DENSITY OF COHESIONLESS SOILS

Description 60

MOISTURE

CriteriaDescription

Dry

Moist

Wet

No discernable moisture

Moisture present, but no free water

Visible free water

PARTICLE SIZE

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

Size (in.)

Greater than 12

3 - 12

3/4 - 3

1/16 - 1/5

1/64 - 1/16

1/300 - 1/64

SPT N   (Blows / 12 in.)

Silt and Clay

1/300 - 1/64

Less than 1/300

1/5 - 3/4

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)
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0
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30
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-

-

Greater than 50

Very Loose

Loose

Medium Dense

Dense

Very Dense

Poorly-graded GRAVEL

Poorly-graded GRAVEL with SAND

Poorly-graded GRAVEL with SILT

Poorly-graded GRAVEL with SILT and SAND

Poorly-graded GRAVEL with CLAY

Poorly-graded GRAVEL with CLAY and

Poorly-graded SAND

Poorly-graded SAND with GRAVEL

Poorly-graded SAND with SILT

Poorly-graded SAND with SILT and GRAVEL

Poorly-graded SAND with CLAY

Poorly-graded SAND with CLAY and

GS LOTB SOIL LEGEND
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Borehole Abandonment Data Sheet 

 

Project Information 

District:  05  County:  SLO  Route:  46   PM: 41.0/46.3   EA:  330771 
Report/LOTB Author:  Daniel L. Appelbaum 
Report/LOTB Date:  December 30, 2010 
LOTB Title: McMillan Canyon Creek Bridge Log of Test Borings  or 
Geotechnical Design Report Title______________________________________ 
 
Abandonment Methods and Codes 

Method Description 

A Backfill with cuttings 
B Backfill with bentonite-cement slurry 
C Backfill with cement slurry 
D Backfill with bentonite chips 
E Set inclinometer, grouted 
F Set inclinometer, sanded 
G Set slotted pipe 
O Other (describe below) 

 
Borehole Abandonment Data 

Boring ID Method  Boring ID Method 

R-03-004 G  R-10-004 D 
R-03-005 G  R-10-005 D 
R-09-001 D  R-10-006 D 
R-09-002 D  R-10-007 O 
R-09-003 D  R-10-008 D 
R-09-004 D  R-10-009 D 
R-09-005 D  R-10-010 D 
R-09-006 D    
R-09-007 D    
R-10-001 D    
R-10-002 D    
R-10-003 D    

 
Explanation for method “O, Other” or additional information 
R-10-007: Installed 3” PVC casing (grouted in place) for P-S Log. 
______________________________________________________________________
______________________________________________________________________
_____________________________________________________________________  



FOR CONTRACT NO.: 05-330774 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MATERIALS INFORMATION 
 

Final Hydraulic Report - McMillan Canyon Creek Bridge, dated January 21, 2011 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ROUTE:  46-SLO-40.7/46.3(PM) 



State of California – Department of Transportation 
Division of Engineering Services 

Structure Design Services 
 

Structure Hydraulics and Hydrology 
 

 

FINAL HYDRAULIC REPORT 
 

McMillan Canyon Creek Bridge 
 

 
Located on US Route 46 over McMillan Canyon Creek in the County of San Luis Obispo 

 
Bridge No. 49-0253 

 
New Bridge  

 
Project ID 05 0002 0049 

 
05-SLO-46- PM 45.49 

 
January 21, 2011 

 
 

_________________________________________________________________________________________________ 
PREPARED BY:                                                        REVIEWED BY: 
Ronald McGaugh                                                             Rick Macala 

_________________________________________________________________________________________________ 
 
This report has been prepared under my direction as the professional engineer in responsible charge 
of the work, in accordance with the provisions of the Professional Engineers Act of the State of 
California 
 
 
 
 
 
 
______________________ 
REGISTERED ENGINEER 
_________________________________________________ 
REGISTRATION NUMBER C 61217 



State of California                                                                             Business Transportation & Housing Agency 

McMillan Canyon Creek 
Bridge # 49-0253 

05-SB-101- PM 45.49 
Project ID 05 0002 0049 
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General: 

This report evaluates the proposal to place a new single span bridge structure along the new 
alignment of State Route 46.  This evaluation was based on the General Plan dated May 2010. 

 
This evaluation is based on a review of Caltrans Bridge Maintenance Records, As-Built plans, 
hydrologic and hydraulic reports submitted for FEMA, and APS plans submitted by Structure Design.  
The General Plan is dated 5/2010 in English units.  
 
The data and references of this hydraulic report are obtained from the following sources: 

• Caltrans Bridge Maintenance Records. 

• Preliminary Hydraulic Report dated October 2009. 

• Field photo documentation, and bridge site submittal information received by this office dated 
September 2009. 

• Historical cross sections for bridge 49-0095 Cholame Creek.   

• US Geological Survey (Regional Regression Method) Magnitude and Frequency of Floods in 
California--Bulletin 77-21. Used for the National Stream Statistics Program. 

• Evaluating Scour At Bridges 4th edition 
 
All elevations in this report are based on the survey data provided by District 5 CAiCE, and the 
preliminary design information provided by Structure Design.  The Vertical Datum is NGVD 29 
 
Flood History: 
There is no flooding history for this location.  Presently there is a culvert 
 

Basin: 
McMillan Canyon drains approximately 14.2 square miles. The watershed is located on the South- 
eastern slopes of the southern part of the Cholame Valley.  Watershed elevations range from 
approximately 2000 feet at the higher elevations to approximately 990 feet at the site.  This 
watershed seems to have potential for moderate debris yield.  Channel slope was estimated at 2 %.  
Average annual precipitation within the watershed is about 15 inches.   
 

Proposed McMillan 
Canyon Creek Bridge 

Site Map 
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Drift: 
It is not anticipated that there will be a problem with drift or debris. 
 
Discharge: 
Since this watershed is ungaged the National Streamflow Statistics program (NSS) was used to 
estimate the discharge.  This yielded a Q100 flow value of approximately 1613 cfs.  The Q50 flow value 
is approximately 1096 cfs. 
 
Streambed: 
The existing channel carrying the anticipated flow to the proposed structure is relatively straight.   
From the General Plan It is anticipated that the bridge will have no hydraulic or structural skew normal 
to the centerline of the channel.  For the natural channel bottom there is no Log of Test Borings for 
the existing structure. 
 
Model Preparation and Parameters 
US Army Corps of Engineers software Hec-Ras was used to create the 1 dimensional model for this 
project.  The lowest calculated chord of the proposed bridge was used for the soffit elevation.  The 
structural section depth was added to the soffit to get the planned deck elevation height. 
 
Figure 1 (below) shows the various modeled elevations, existing ground and proposed channel 
grading along the bridge profile.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Bridge profile from Hec-Ras model 

Upstream elevation at 
invert should be level 
graded to original 
ground approximately 
1007.6 ft Original 

ground 

Downstream 
elevation at 
approximately 
1005.2 ft 

Grade channel 
Slope =0 .0136ft/ft 

Soffit 
elevation  
1012.5 ft 
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Figure 2 below depicts 4 cross sections (looking downstream and not to scale) located upstream of 
the entrance to the planned structure.  These sections show the planned RSP wall and the entrance 
to the bridge.  For these sections the original ground coincides with the proposed grade plans. 
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Figure 2: Selected Upstream HEC-RAS Cross Sections 
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Figure 3 below depicts 4 cross sections (looking downstream and not to scale) located downstream of 
the exit to the planned structure.  These sections show the planned grading of the channel 
downstream of the proposed bridge.  Note by the last section the water surface has returned to pre 
construction elevation. 
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Figure 3: Selected downstream HEC-RAS Cross Sections 
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Water Surface Elevations:  
Calculated from the General Plan the water surface at the upstream end of the proposed structure 
and other parameters are shown in the table below: 
 
Model parameters Include 

• Skew less than 15 degrees 

• Manning’s n=0.035  

• Slope of 0.0136 ft/ft 

• Bridge length of 63 feet 

• Bridge width of 182.ft -10 in 

• Structure depth of 2 ft 

• Q100 =1613 cfs 

• Q50 = 1096 cfs        

 
 

Modeled results include: 

• Max modeled Water surface elevation of 1010.5 ft 

• Minimum modeled soffit elevation of 1012.5 ft 

• Average velocity of 8.1 ft/s 

• Froude number of 0.89 

• Minimum of 2 foot of freeboard 

• Unobstructed minimum waterway of 170 ft2 

Table 1: hydraulic parameters 
 
Scour: 
The scour calculations are based on the boring records from May 2010.   The conditions indicate 
multiple layers of sand down to about 987 ft.  These indicate a silty to fine sandy soil type foundation 
with no scour armoring capabilities, and low cohesion i.e. erodible.  If a pier or column were used, 
degradation rates would be approximately 0.3 ft / year.  Degradation rates for the proposed 
abutments are approximately 0.05 ft / year if abutments are built on same material as in the channel.  
It is anticipated that engineered fill is to be brought in which will encompass the proposed abutments 
and make them more scour resistant; so abutment degradation will be zero.  It is anticipated that 
there will be no abutment scour, however since there are multiple layers of sands, 0.1 foot of scour is 
used for conservativeness. 
 

Table 2: Scour Analysis based on an assumed average bridge life of 75 years 
Scour type Applicable scour rates 

Local Scour Single span  no scour 
Contraction Scour (ft): no scour 
Degradation Abutments 0 

Pier Scour Single span  no piers 
Abutment Scour 0.1 
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Summary & Recommendations: 
 
The proposed structure meets hydraulic requirements and is designed not to become scour critical.  
The proposed bridge will not adversely affect the hydraulic capacity of the existing channel. 
 
A hydrologic summary of the bridge site is provided in Table 3 below.  Total Scour summary of the 
bridge site is provided in Table 4 below. 
 

Table 3 

HYDROLOGIC/HYDRAULIC SUMMARY 

 New Bridge 49-0235    

Drainage Area:  14.2 mi2 

0 degree bridge skew  
60 foot-wide channel   
slope 0.1363ft/ft 

Design Q100 Discharge (cfs) 1,613 

Minimum soffit Elevation 
(feet) 

1012.5 

Average Velocity (ft/s)  8.1 

Flood plain data are based upon information available when the plans were 
prepared and are shown to meet federal requirements.  The accuracy of said 
information is not warranted by the State and interested or affected parties 
should make their own investigation.  Addendums may be necessary as 
Foundation Reports are completed. 

 
Table 4:  Scour Summary 

 
For this proposed structure scour calculations are assumed on a 75 year average bridge life 

 

  

Scour Type 
Scour Depth (ft) Scour Elevation at 

upstream edge of 
abutments (ft) 

Local Scour 0  
Degradation at abutments 0  
Contraction Scour 0  

Total Potential Scour Depth in 
75 years 

 995.3 
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