
 

 

 

INFORMATION HANDOUT 
For Contract No. 05-0G0704 

At 05/SB/101/22.3/23.0 

 

Identified by 

Project ID 05-00000055 

 

 

 

WATER QUALITY 
 

1.RWQCB- 401 permit - Certification Number 34212WQ05 
 

 

 

 

 

 

PERMITS AND AGREEMENTS 
 

2.Department of Fish and Game 1602 Notification No.1600-2012-0155-R5 

3.US Army Corp of Engineer 404 Permit No. SPL-2011-00782-TS, dated 

12/13/12 

 

 

 

MATERIALS INFORMATION 
 

4. Aerially Deposited Lead Concentration Data and Sample Location map 

5.Foundation Report for San Pedro creek culvert replacement (Br. No. 51-0341, 

EA 05-0G0701) dated June 6, 2012 

6.Foundation Report for Las Vegas creek culvert replacement (Br. No. 51-0339, 

EA 05-0G0701) dated August 22, 2012 

7.Foundation Report for Fairview Off-ramp culvert replacement (Br. No. 51-

0339K, EA 05-0G0701) dated August 23, 2012 

8.Revised Final Hydraulics Report for San Pedro and Las Vegas Creeks (EA 05-

0G0701) dated December 7, 2011 

9.Alternative Flared Terminal Systems 

 
 



 
 
 

 

December 7, 2012 
 
Paul Holmes  
California Department of Transportation 
50 Higuera Street 
San Luis Obispo, CA  93401 
email: Paul_holmes@dot.ca.gov 
 
Maureen Spencer 
Santa Barbara County Flood Control District 
130 E. Victoria Street, Suite 200 
Santa Barbara, CA  93101 
email: mospenc@cosbpw.net  
 

VIA ELECTRONIC MAIL 

Dear Mr. Holmes and Ms. Spencer: 
 
WATER QUALITY CERTIFICATION NUMBER 34212WQ05 FOR LAS VEGAS – SAN PEDRO 
CREEKS CAPACITY IMPROVEMENT PROJECT, SANTA BARBARA COUNTY 
 
Thank you for the opportunity to review your September 21, 2012 application for water quality 
certification of the Las Vegas – San Pedro Creeks Capacity Improvement Project (Project).  The 
application was completed on November 7, 2012.  In conjunction with the United States Army 
Corps of Engineers, we are treating the Project as a single project with Caltrans and the District 
as co-applicants.  The Project, if implemented as described in your applications and with the 
additional mitigation requirements and conditions required by this Certification, appears to be 
protective of beneficial uses of State waters.  We are issuing the enclosed Standard Letter of 
Certification. 
 
At this time, we do not anticipate issuing additional requirements based on your applications. 
Should new information come to our attention that indicates a water quality problem, we may 
require additional monitoring and reporting, issue Waste Discharge Requirements, or take other 
action. 
 
Your Section 401 Water Quality Certification application and California Environmental Quality 
Act (CEQA) documents indicate that project activities may affect beneficial uses and water 
quality.  The Central Coast Regional Water Quality Control Board (Central Coast Water Board) 
issues this certification to protect water quality and associated beneficial uses from project 
activities.  We need reports to determine compliance with this certification. All technical and 
monitoring reports requested in this certification, or any time after, are required per Section 
13267 of the California Water Code.   
 
Your failure to submit reports required by this certification, or your failure to submit a report of 
technical quality acceptable to the Executive Officer, may subject you to enforcement action per 
Section 13268 of the California Water Code.  The Central Coast Water Board will base 
enforcement actions on the date of certification.  Any person affected by this Central Coast 
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Water Board action may petition the State Water Resources Control Board (State Board) to 
review this action in accordance with California Water Code Section 13320; and Title 23, 
California Code of Regulations, Sections 2050 and 3867-3869. The State Board, Office of Chief 
Counsel, PO Box 100, Sacramento, CA 95812, must receive the petition within 30 days of the 
date of this certification.  We will provide upon request copies of the law and regulations 
applicable to filing petitions. 
 
If you have questions please contact Jon Rohrbough at (805) 549-3458 or via email at 
Jon.Rohrbough@waterboards.ca.gov, or Phil Hammer at (805) 549-3882.  Please mention the 
above certification number in all future correspondence pertaining to this project. 
 
Sincerely, 
 
 
 
 
for 
Kenneth A. Harris 
Interim Acting Executive Officer 
 
Enclosure: Action on Request for CWA Section 401 Water Quality Certification 
 
cc: With enclosures  
 
Bruce Henderson 
U.S. Army Corps of Engineers 
Ventura Office  
Regulatory Section 
2151 Allesandro Drive, Suite 110 
Ventura, CA 93001 
email: Bruce.A.Henderson@usace.army.mil 
 
Theresa Stevens 
U.S. Army Corps of Engineers 
email: Theresa.Stevens@usace.army.mil 
 
Ed Pert 
California Department of Fish and Game 
Lake and Streambed Alteration 
3883 Ruffin Road 
San Diego, CA 92123 
email: epert@dfg.ca.gov

Jamie Jackson 
California Department of Fish and Game 
email: jjackson@dfg.ca.gov 
 
401 Program Manager 
State Water Resources Control Board 
Division of Water Quality 
email: Stateboard401@waterboards.ca.gov 
 
R9-WTR8-Mailbox@epa.gov 
 
Jon.Rohrbough@waterboards.ca.gov 
 
Jennifer.Valentine@waterboards.ca.gov 
 

 
S:\Section 401 Certification\Certifications\Santa 
Barbara\2012\r3_LasVegasSanPedroCrksCapImp_34212WQ05_rev3.doc 
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Action on Request for 
Clean Water Act Section 401 Water Quality Certification 

for Discharge of Dredged and/or Fill Materials 
  
 
 
PROJECT: Las Vegas – San Pedro Creeks Capacity Improvement  
 
APPLICANTS: 

 
Mr. Paul Holmes 
California Department of Transportation 
50 Higuera Street 
San Luis Obispo, CA  93401 
email: Paul_holmes@dot.ca.gov 
 
Ms. Maureen Spencer 
Santa Barbara County Flood Control District 
130 E. Victoria Street, Suite 200 
Santa Barbara, CA  93101 
email: mospenc@cosbpw.net 

 
ACTION:  
1.  Order for Standard Certification 
2.  Order for Technically-conditioned Certification 
3.  Order for Denial of Certification 
 
STANDARD CONDITIONS: 
 
1. This certification action is subject to modification or revocation upon administrative or judicial 

review, including review and amendment per section 13330 of the California Water Code 
and section 3867 of Title 23 of the California Code of Regulations (23 CCR). 

 
2. This certification action is not intended to apply to any discharge from any activity involving a 

hydroelectric facility requiring a Federal Energy Regulatory Commission (FERC) license or 
an amendment to a FERC license unless the pertinent certification application was filed per 
23 CCR subsection 3855(b) and the application specifically identified that a FERC license or 
amendment to a FERC license was being sought. 

 
3. The validity of any non-denial certification action (Actions 1 and 2) shall be conditioned upon 

total payment of the fee required under 23 CCR section 3833, unless otherwise stated in 
writing by the certifying agency. 

 
4. This certification is subject to the acquisition of all local, regional, state, and federal permits 

and approvals as required by law. Failure to meet any conditions contained herein or any 
conditions contained in any other permit or approval issued by the State of California or any 
subdivision thereof may result in the revocation of this Certification and civil or criminal 
liability. 

 
5. In the event of a violation or threatened violation of this certification, the violation or 

threatened violation shall be subject to any remedies, penalties, process or sanctions as 
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mailto:mospenc@cosbpw.net


Caltrans and Certification No. 34212WQ05 December 7, 2012 
Santa Barbara County 
Flood Control District 
 

- 2 of 2 - 

provided for under state law. For purposes of Section 401(d) of the Clean Water Act, the 
applicability of any state law authorizing remedies, penalties, process or sanctions for the 
violation or threatened violation constitutes a limitation necessary to assure compliance with 
the water quality standards and other pertinent requirements incorporated into this 
certification. 

 
6. In response to a suspected violation of any condition of this certification, the Central Coast 

Water Board may require the holder of any permit or license subject to this certification to 
furnish, under penalty of perjury, any technical or monitoring reports the Central Coast 
Water Board deems appropriate, provided that the burden, including costs, of the reports 
shall have a reasonable relationship to the need for the reports and the benefits obtained 
from the reports. 

 
7. The total fee for this project is $13,093 (Caltrans $6,136; District $6,957). The remaining fee 

payable to the Central Coast Water Board is $0.  
 
CENTRAL COAST WATER BOARD CONTACT PERSON:   
 
Jon Rohrbough  
(805) 549-3458 
jrohrbough@waterboards.ca.gov 
 
Please refer to the above certification number when corresponding with the Central Coast Water 
Board concerning this project. 
 
WATER QUALITY CERTIFICATION: 
 
I hereby issue an order certifying that any discharge from the Las Vegas – San Pedro Creeks 
Capacity Improvement Project shall comply with the applicable provisions of sections 301 
("Effluent Limitations"), 302 ("Water Quality Related Effluent Limitations"), 303 ("Water Quality 
Standards and Implementation Plans"), 306 ("National Standards of Performance"), and 307 
("Toxic and Pretreatment Effluent Standards") of the Clean Water Act.   
 
Except insofar as may be modified by any preceding conditions, all certification actions are 
contingent on (a) the discharge being limited and all proposed mitigation being completed in 
strict compliance with the applicant’s project description and the attached Project Information 
Sheet, and (b) compliance with all applicable requirements of the Central Coast Water Board’s 
Water Quality Control Plan (Basin Plan). 
 
 
 
 
for                                                         December 7, 2012 
Kenneth A. Harris  Date 
Interim Acting Executive Officer 
Central Coast Water Board 
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PROJECT INFORMATION AND CONDITIONS 

Application Date Received:  September 21, 2012 
Completed:  November 7, 2012 

Applicant  

Paul Holmes 
Paul_holmes@dot.ca.gov  
805-549-3811 
California Department of Transportation (Caltrans) 
50 Higuera Street 
San Luis Obispo, CA  93401 
 
Maureen Spencer 
mospenc@cosbpw.net 
805-568-3437 
Santa Barbara County Flood Control District (District) 
130 E. Victoria Street, Suite 200 
Santa Barbara, CA  93101 

Applicant 
Representatives N/A 

Project Name Las Vegas – San Pedro Creeks Capacity Improvement 

Application Number 34212WQ05 

Type of Project Culvert replacement 

Project Location City of Goleta 
Latitude: 34° 26’ 20.20” N            Longitude: 119° 50’ 13.93” W      

County Santa Barbara 

Receiving Water(s) San Pedro Creek, Las Vegas Creek 
315.31 South Coast Hydrologic Unit 

Water Body Type Streambed, wetland 

Designated Beneficial 
Uses 

Municipal and Domestic Supply (MUN) 
Agricultural Supply (AGR) 
Ground Water Recharge (GWR) 
Water Contact Recreation (REC-1) 
Non-Contact Recreation (REC-2) 
Wildlife Habitat (WILD) 
Cold Fresh Water Habitat (COLD) 
Warm Fresh Water Habitat (WARM) 
Migration of Aquatic Organisms (MIGR) 
Freshwater Replenishment (FRSH) 
Commercial and Sport Fishing (COMM) 

Project Description 
(purpose/goal) 

The purpose of this project is to increase hydraulic capacity of Las 
Vegas and San Pedro Creeks in the project area from a 10-year to 
a 25-year storm event. 
 
Central Coast Regional Water Quality Control Board (Central Coast 
Water Board) staff understands that the project includes the 
following activities: 
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Caltrans Activities 
• Replace the existing concrete box culvert under State Route 

(SR) 101 at Las Vegas Creek with a single-span bridge with 
vertical concrete abutments and a natural bottom; 

• Replace the existing concrete box culvert under the Fairview 
Avenue off-ramp at Las Vegas Creek with a three-sided culvert 
with a natural bottom; 

• Replace the existing concrete box culvert under Calle Real and 
SR 101 at San Pedro Creek with a single-span bridge with a 
natural bottom; 

• Relocate a 10-inch diameter sanitary sewer pipeline within the 
Calle Real right-of-way; 

• Relocate a water pipeline within the Calle Real right-of-way; 
• Excavate the Las Vegas Creek channel between Calle Real and 

SR 101 to create a channel with 40-foot wide bottom and 10-
foot high vertical concrete walls and upper banks with 2:1 side 
slopes; 

• Excavate the Las Vegas Creek channel between SR 101 and 
the Fairview Avenue off-ramp, and between the Fairview 
Avenue off-ramp and the Caltrans southern right-of-way 
boundary, to create a channel with 40-foot wide bottom and 10-
foot high vertical concrete walls and upper banks with 2:1 side 
slopes; 

• Excavate the San Pedro Creek channel between SR 101 and 
the Union Pacific Railroad (UPRR) bridge within the Caltrans 
right-of-way boundary to create a channel with 45-foot wide 
bottom and 10-foot high vertical concrete walls and upper banks 
with 2:1 side slopes at the southern limit of SR 101, and with 65-
foot wide bottom and 2:1 side slopes at the UPRR bridge; 

• Construct concrete wingwalls and bridge abutments; 
• Place loose rip-rap in the channel bottom of both creeks within 

the Caltrans right-of-way and cover with at least one (1) foot of 
native material; and 

• Construct interim measures described in the Final Mitigated 
Negative Declaration (dated September, 2011), as necessary, to 
protect creek channels and new construction until all project 
elements are complete. 

 
District Activities 
• Replace the existing UPRR bridge over Las Vegas Creek with a 

new three-span concrete box girder bridge; 
• Replace the existing UPRR bridge over San Pedro Creek with a 

new three-span concrete box girder bridge; 
• Remove the existing drop structure in San Pedro Creek south of 

the UPRR bridge; 
• Remove the existing concrete-lined channel in San Pedro Creek 

upstream of Calle Real for 169 feet, and construct a new drop 
structure consisting of a 88-foot long concrete slot structure with 
weirs, a 13-foot long pool, and  a 68-foot long grouted rip-rap 
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energy dissipater; 
• Excavate the Las Vegas Creek channel for 254 feet downstream 

of the southern Caltrans right-of-way boundary to create a 
channel with 40-foot wide bottom at the southern Caltrans right-
of-way boundary, 70-foot wide bottom with 2:1 side slopes at the 
UPRR bridge,  and transition to match the natural channel 
downstream; and 

• Excavate the San Pedro Creek channel for 314 feet downstream 
of the Caltrans southern right-of-way boundary to create a 
channel with 45-foot wide bottom at the southern limit of SR 101, 
65-foot wide bottom with 2:1 side slopes at the UPRR bridge, 
and transition to match the natural channel downstream. 

Preliminary Water Quality 
Issues 

Central Coast Water Board staff finds the project has the potential 
to cause sedimentation, siltation, and pollutant release to the 
creeks.  Erosion could be caused by the construction activities or by 
the structures and channel modifications.  Pollutants could be 
released from construction equipment (e.g., oil, gasoline, hydraulic 
fluid, and other liquid contaminants associated with earth-moving 
equipment) or from the concrete work associated with bridge and 
culvert construction, fishway construction, and placing grouted rip-
rap. 
 
Central Coast Water Board staff finds the project has the potential 
to adversely impact Southern California Steelhead and their habitat. 
 
Central Coast Water Board staff finds the project has the potential 
to cause a loss of functional waters due to excavation, filling, and 
grading activities. 

Project Requirements 

Project practices that are required to comply with 401 Water Quality 
Certification are as follows: 
1. Construction within the jurisdictional areas shall begin no earlier 

than May 15 and end no later than November 30, and shall 
occur only when there is no standing or flowing water in the 
work area.  Caltrans and District must obtain approval from 
Central Coast Water Board staff prior to conducting work in 
jurisdictional areas outside this time period.  Erosion and 
sediment control measures shall be kept on site and 
immediately available for installation in anticipation of rain 
events.  At any time, if the National Weather Service predicts a 
25% or more chance of rain within 24 hours, all construction 
activities in waters of the State shall cease before rainfall.  Prior 
to the rain event, Caltrans and the District shall install effective 
erosion and sediment control measures.  Construction activities 
in waters of the State may resume after the rain event has 
passed and site conditions are dry enough to continue work 
without additional risk to water quality or beneficial uses of 
waters of the State. 

2. Caltrans and the District shall use adequate Best Management 
Practices (BMPs) (e.g., revegetation, fiber rolls, erosion control 
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blankets, hydromulching, compost, straw with tackifiers, 
temporary basins) in and around construction areas to intercept 
rain drop impacts, control the sources of erosion, and capture 
sedimentation.  Caltrans and the District shall implement 
washout, trackout, and dust control BMPs. 

3. Caltrans and the District shall apply approved grass seed 
mixtures with adequate irrigation and soil stabilizers (e.g., 
compost, hydromulch, tackified straw) and/or erosion control 
blankets over seeded areas for slope stabilization. 

4. Any material stockpiled that is not actively being used during 
construction shall be covered with plastic unless reserved for 
seed banking, which requires alternative erosion and dust 
control BMPs. 

5. All construction vehicles and equipment used on site shall be 
well maintained and checked daily for fuel, oil, and hydraulic 
fluid leaks or other problems that could result in spills of toxic 
materials. 

6. Caltrans and the District shall retain a spill plan and appropriate 
spill control and clean up materials (e.g., oil absorbent pads) 
onsite in case spills occur.  

7. Caltrans and the District shall confine all trash and debris in 
appropriate enclosed bins and dispose of the trash and debris at 
an approved site at least weekly. 

8. Caltrans and the District shall designate a staging area for 
equipment and vehicle fueling and storage at least 100 feet 
away from waterways, in a location where fluids cannot flow into 
waterways. 

9. All vehicle fueling and maintenance activity shall occur at least 
100 feet away from waterways, and in designated staging areas. 

10. Dewatering and stream diversion measures are not authorized 
based on the application. Caltrans and the District shall submit 
detailed plans if the project requires dewatering or diversion at 
least 15-days prior to any dewatering or diversion.  

11. All post-construction BMPs shall be implemented and 
functioning prior to completion of the project. 

12. All interim features shall be removed prior to completion of the 
project. 

13. All construction-related equipment, materials, and any 
temporary BMPs no longer needed shall be removed and 
cleaned from the site upon completion of the project. 

14. Central Coast Water Board staff shall be notified if mitigations 
as described in the 401 Water Quality Certification application 
for this project are altered by the imposition of subsequent 
permit conditions by any local, state or federal regulatory 
authority.  Caltrans and the District shall inform Central Coast 
Water Board staff of any modifications that interfere with 
compliance with this certification.   

Area of Disturbance Total 
Approximately 1.64 acres  
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Streambed: 0.86 acres temporary 
Riparian Area: 0.78 acres temporary 
 
Caltrans 
Streambed: 0.51 acre temporary 
Riparian Area: 0.22 acres temporary 
 
District 
Streambed: 0.35 acre temporary 
Riparian Area: 0.56 acres temporary 

Fill/Excavation Area Total 
Approximately 1.64 acres of temporary fill/excavation 

Dredge Volume 

Total 
Approximately 10,412 cubic yards 
 
Caltrans 
Approximately 7,412 cubic yards 
 
District 
Approximately 3,000 cubic yards 

U.S. Army Corps of 
Engineers Permit No 

Nationwide Permit 3(a)(b)(c) – Maintenance 
Nationwide Permit 43 – Stormwater Management Facilities 

Federal Public Notice N/A 
Dept. of Fish and Game 
Streambed Alteration 
Agreement 

Streambed Alteration Agreement 1600-2012-0155-R5 is pending.  
Final, signed copy shall be forwarded immediately upon execution. 

Possible Listed Species Southern California Steelhead 
Status of CEQA 
Compliance 

Mitigated Negative Declaration 
Lead Agency:  Santa Barbara County 

Compensatory Mitigation 
Requirements 

Caltrans shall be responsible for mitigation for impacts resulting 
from Caltrans activities, and the District shall be responsible for 
mitigating for impacts resulting from District activities. 
 
Project compensatory mitigation shall include the following: 
• Bury all rip-rap with native sediments, except for the new drop 

structure. 
• Construct restored/created streambed using native sediments, 

and grade to provide flow patterns, fish passage, and channel 
formation approaching natural conditions. 

• Restore a minimum of 0.78 acre of southern willow scrub 
woodland along the banks of Las Vegas and San Pedro Creeks. 

• Grade San Pedro Creek to allow approximately 0.035 acre of 
streambed ponding, and sow the pond area with seeds of native 
wetland vegetation. 

• All southern willow scrub plantings shall achieve 70% survival 
and 70% cover with native vegetation by the end of the fifth 
year, and shall be without supplemental irrigation for two years 
prior to assessment of final success of mitigation planting. 
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• Mitigation planting, maintenance, and monitoring shall be 
conducted in accordance with the Final Mitigation Planting Plan. 

Total Certification Fee $13,093 

Additional Conditions 

Contact Central Coast Water Board staff when project begins to 
allow for a site visit. 
 
Submit a signed copy of the Department of Fish and Game’s 
streambed alteration agreement to the Central Coast Water Board 
immediately upon execution and prior to any discharge to waters of 
the State. 
 
Revise the Mitigation Planting Plan to include the wetland planting 
area described above, and submit the Final Mitigation Planting 
Plan to the Central Coast Water Board prior to the beginning of 
construction activities. 
 
The Central Coast Water Board requires visual monitoring and five 
reports for this project, to be submitted in electronic format to 
RB3_401Reporting@waterboards.ca.gov.  Caltrans shall be 
responsible for monitoring and reporting on Caltrans construction 
and mitigation activities, and the District shall be responsible for 
monitoring and reporting on District construction and mitigation 
activities.  Caltrans and the District  shall coordinate reporting 
efforts to ensure inspections, monitoring, and reporting are 
comprehensive and reports are submitted as a single submittal 
package. 
 
• Visually inspect the site after completion of the project and for 

four subsequent rainy seasons to ensure that the project is not 
causing excessive erosion or other water quality problems.  If 
the project does cause water quality problems, contact the 
Central Coast Water Board staff member 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 project completion, submit a 
project completion report that contains a summary of daily 
activities, monitoring and inspection observations, and problems 
incurred and actions taken; include properly identified post-
project photos. 

• Second, Third, Fourth, and Fifth Report: Submit annual reports 
complete with photos of revegetation efforts by December 31 of 
each monitoring year. Annual reports shall 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 report shall 
also include photographs of revegetation progress over time.  
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3.US Army Corp of Engineer 404 Permit No. SPL-2011-00782-TS, dated 

12/13/12 
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MATERIALS INFORMATION 
 

4.Aerially deposited Lead Concentration Data and Sample Location map 
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MATERIALS INFORMATION 
 

5.Foundation Report for San Pedro creek culvert replacement (Br. No. 51-0341, 

EA 05-0G0701) dated June 6, 2012 
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State of California Business, Transportation and Housing Agency 

Department of Transportation 

 

“Caltrans improves mobility across California” 

 

M e m o r a n d u m Flex your power! 
 Be energy efficient! 
 

 
To: FRITZ HOFFMAN Date: June 6, 2012 

Senior Bridge Engineer  

Office of Bridge Design Central     File: 05-SB-101-22.3/23.0 
DIVISION OF ENGINEERING SERVICES  San Pedro Creek  

STRUCTURE DESIGN  Culvert Replacement 

  Br. No. 51-0341 

Attn: Michael Cullen  EA 05-0G0701 

   
From: DEPARTMENT OF TRANSPORTATION 

DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES  

 

Subject: Foundation Report 

 

Scope of Work 

 

A Foundation Report (FR) is provided for the above referenced project. The proposed project is 

located in the Goleta Basin, approximately nine miles west of Santa Barbara in Santa Barbara 

County. Improvements are proposed to increase the capacity of existing drainage structures from 

10-year to 25-year storm water events in two locations: Las Vegas Creek (existing Br. No. 51-

167, PM 22.57) and San Pedro Creek (existing Br. No. 51-168, PM 22.80) under State Route 

101, west of Fairview Ave. A General Plan detailing the improvements was provided by 

Structure Design. Review of published geologic data and previous geotechnical reports, a 

subsurface investigation, laboratory testing, field reconnaissance, and design calculations were 

performed as part of the geotechnical investigation. 

 

The purpose of this report is to document subsurface geotechnical conditions and make 

foundation recommendations. This report supersedes the Preliminary Foundation Report 

(October, 2009). 

 

Project Description 

 

The existing structure at San Pedro Creek is a double reinforced concrete box (RCB) culvert. The 

San Pedro Creek RCB carries the creek under State Route 101 mainline and the frontage road, 

Calle Real, adjacent to the northbound lanes. Structures Maintenance records indicate that the 

west wing walls of both abutments have random cracking caused by reactive aggregate. 

 

This project proposes to increase the capacity of the culvert to accommodate a 25-year storm 

event, by replacing the double RCB with a single span slab bridge. 

 



Mr. Fritz Hoffman                                   Foundation Report 

June 6, 2012                                                            San Pedro Creek 

Page 2 of 11                            Br. No. 51-0341 

                     

“Caltrans improves mobility across California” 

 

Pertinent Reports and Investigations 

 

The following publications were used to assist in the assessment of site conditions: 

1. Preliminary Geotechnical Design Report Las Vegas and San Pedro Creeks, EA 05-

0F070K, Caltrans, Ron Richman & Glen C. Lawson, 2002. 

2. District Preliminary Geotechnical Design Report, EA 05-0G0701, Caltrans, Justin 

Kimura and Michael S. Finegan, February 2009. 

3. Preliminary Foundation Report San Pedro Creek, EA 05-0G0701, Caltrans, Ryan 

Turner, October 2009. 

4. Geologic Map of the Goleta Quadrangle, Santa Barbara County, California, Thomas W. 

Dibble, Jr., Helmut E. Ehrenspeck, 1987. 

5. Geologic and Geotechnical Impacts of the Proposed Fairview Ave O.C.: Goleta O.H. 

Bridge Replacement, Santa Barbara County, 05-SB-101-22.5, Caltrans, Ron Richman 

& Michael S. Finegan., December, 1993. 

6. Santa Barbara County Comprehensive Plan Seismic Safety and Safety Element, Santa 

Barbara County Board of Supervisors, January 1979. 

Physical Setting 

 

The project is located in the Goleta Basin of Santa Barbara County. The climate in the project 

area is moderate year round. The mean annual precipitation is between 12 and 18 inches and the 

mean annual air temperature is 67O 
F. Winters are generally mild, with average highs in the upper 

60’s. The average high temperature in the summer is 75O 
F. Nearly all precipitation occurs during 

Pacific storms between October and May, with the majority falling during winter months. The 

main drainage features in the region are the south flowing Las Vegas Creek and San Pedro Creek, 

which cross through reinforced concrete box (RCB) culverts underneath State Route 101 within 

the project limits. Las Vegas Creek flows into San Pedro Creek, which is tributary to the Goleta 

Slough, and drains to the Pacific Ocean south of the project area. The region is bounded by the 

Santa Ynez Mountains to the north and the Pacific Ocean to the south. 

 

Field Investigation and Laboratory Testing 

 

A preliminary field investigation consisting of four cone penetrometer (CPT) soundings and field 

sampling was performed for this project in 2002. Two CPT soundings were performed near San 

Pedro Creek, and two CPT soundings were performed near Las Vegas Creek.  In 2009-2010, six 

mud-rotary borings were drilled within the project limits to determine the subsurface conditions 

at the proposed structure locations. In-situ soil strength parameters were determined using the 

Standard Penetration Test (SPT) for cohesionless soils. Laboratory tests were used to determine 

the particle size distribution and corrosion potential of representative samples obtained at depth. 
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The Office of Geotechnical Design-North conducted a subsurface investigation from November, 

2009 to January, 2010. 

 

The subsurface investigation consisted of six mud rotary borings (RC-09-001 through RC-10-

006). The borings were advanced using a self-casing wireline drilling method. The maximum 

depth of the borings was 122.0 feet. Sampling was performed using the SPT sampler. A 

summary of the borings follows in Table 1. 
Table 1. Subsurface Exploration Summary 

Boring 

Completion 

Date Drill Rig Hammer Type 

Hammer 

Efficiency (%) 

Approximate 

Ground 

Elevation (ft) 

Boring 

Depth (ft) 

RC-09-001 11/4/2009 CME75 Auto 79 31.4 106.0 

RC-09-002 12/8/2009 B47 Safety 60 31.5 97.5 

RC-09-003 12/9/2009 B47 Safety 60 30.3 101.0 

RC-09-004 12/16/2009 B47 Safety 60 30.8 82.5 

RC-10-005 1/6/2010 B47 Safety 60 50.3 122.0 

RC-10-006 1/12/2010 B47 Safety 60 27.0 87.5 

 

Site Geology and Subsurface Conditions 

Geology 

 

The region falls within the Transverse Ranges Geomorphic Province of California. The Goleta 

Basin is a narrow coastal lowland along the southwestern foot of the Santa Ynez Mountains. 

Geologic units in the region consist of normally consolidated alluvial floodplain deposits of silt, 

clay, sand and gravel.  

 

Subsurface Conditions 

 

Field observations, in-situ sampling, and laboratory testing indicate that interbedded layers of 

silt, clay, sand and gravel underlie the site. Soils encountered are indicative of alluvial deposits as 

shown in geologic mapping of the area. 

 

Groundwater  

 

Monitoring wells were installed in borings RC-09-001, and RC-10-005 to observe fluctuations in 

groundwater levels and determine if groundwater will influence construction and foundation 

design. Results of the groundwater-monitoring program are summarized in Table 2. 

 
Table 2. Groundwater Elevations 

Boring Date Groundwater Elevation(ft) 

RC-09-001 01/11/2010 20.1 

RC-09-001 12/14/2011 21.6 

RC-09-001 02/24/2012 21.8 

RC-10-005 12/20/2011 14.7 

RC-10-005 02/24/2012 14.6 
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Scour Evaluation  

 

Scour potential will be mitigated by placement of RSP inside of the bridge to prevent 

undermining of the abutment walls and foundations. 

 

Corrosion Evaluation  

 

The Department considers a site to be corrosive to foundation elements if one or more of the 

following conditions exist for the representative soil and/or water samples taken at the site: pH of 

less than 5.5, chloride content greater than 500 ppm, or sulphate content greater than 2000 ppm. 

Representative soil samples at depth were obtained and sent to the District 5 Materials 

Laboratory for corrosion potential evaluation. Based on the results of the corrosion analyses, the 

site is not considered to be corrosive. Results of the testing are presented in Table 3. 
 

Table 3. Corrosion Testing Summary 

Boring Depth (ft) pH Resistivity ohm-cm Chloride ppm Sulphate ppm Corrosive 

RC-09-001 10.0-12.0 8.1 1370 - - NO 

RC-09-001 16.0-19.0 8.3 2110 - - NO 

RC-09-001 36.0-37.2 7.7 2740 - - NO 

RC-09-001 54.0-55.2 8.0 3420 - - NO 

RC-09-002 9.0-11.0 7.7 1030 - - NO 

RC-09-002 24.0-26.0 7.7 2110 - - NO 

RC-09-002 39.0-41.0 7.5 2290 - - NO 

RC-09-003 8.0-10.0 7.6 860 149 238 NO 

RC-09-003 22.5-24.0 8.0 2440 - - NO 

RC-09-003 45.0-46.0 7.9 1870 - - NO 

RC-09-004 8.0-11.0 7.5 900 162 670 NO 

RC-09-004 28.0-30.0 7.4 2690 - - NO 

RC-10-005 17.0-19.0 7.0 1760 - - NO 

RC-10-005 53.0-55.0 7.6 4010 - - NO 

RC-10-006 38.0-40.0 8.1 16480 - - NO 
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Seismic Recommendations 

 

Based on the 2009 Caltrans Seismic Design Procedure, the following active and potentially 

active faults are located within the vicinity of the project site. The Caltrans ARS Online Tool was 

used to develop ARS curves for deterministic and probabilistic seismic prediction models. An 

average shear wave velocity of 1141 ft/sec for the upper 100 feet of soil was determined based 

upon the results of P-S logging performed in Boring RC-09-003. The design ARS curve is 

presented in figure 1. A basin factor of 1.0 was assumed for this location and the Caltrans ARS 

Online Tool applied a near fault factor to the data. 
 

Table 4. Active and Potentially Active Faults 

Fault Name Fault Type 

Moment magnitude of 

maximum credible 

earthquake 

Distance from 

fault to project 

site (miles) 

Peak ground 

acceleration T=0 sec 

(gravity) 

San Jose Fault Reverse 6.3 0.7 0.61 

More Ranch Fault  Reverse 7.2 0.7 0.51 

 

 
Figure 1. Design ARS Curve 

 

Soils with a potential for liquefaction are typically loose sands below the groundwater table. 

Foundation soils encountered at the project site contained a high proportion of fine-grained soils, 

therefore liquefaction potential is low.  
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As-Built Foundation Data 

 

The as built log of test borings for the Fairview Avenue Overcrossing indicate that interbedded 

sands, silts and clays were encountered in the borings for the original structure. Similar soil 

conditions were encountered in the borings drilled for this project. 

 
Foundation Recommendations 

 

Driven Piles 

 

Structure Design proposes construction of a single span cast-in-place bridge with the abutments 

supported on Driven Class 200 Alternative W piles at the San Pedro Creek crossing. Class 200 

Alternative W piles are 16” diameter x ½” wall pipe piles. Pipe piles are recommended to allow 

for pre-drilling if hard strata are encountered before reaching the design tip elevations. Design 

calculations for Driven Class 200 piles were performed using CTGeoDrive, an Excel spreadsheet 

that calculates predicted pile resistance and pile axial deflection. Groundwater was modeled at 

approximately 10-feet below the ground surface. LRFD design methodology was used at the 

abutments at the request of Structure Design, because the structure is modeled as a moment 

resisting frame. Structure Design provided cutoff elevations, loads, and permissible deflections. 

Pipe piles were assumed to plug and act as displacement piles. End bearing and skin friction were 

assumed to provide axial resistance. The top 5 feet of side resistance was ignored for axial 

resistance and included in the nominal driving resistance calculations. Recommended pile tip 

elevations are provided in the following tables.   
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Abutment Foundation Design Recommendations 
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 Strength Limit Extreme Event 

Comp. 

(ϕ=0.7) 

Tension 

(ϕ=0.7) 

Comp. 

(ϕ=1) 

Tension 

(ϕ=1) 

A-1 

Stage 2 

Right 

Class 

200 Alt 

W 

14.07 
903  

(7 Piles) 
1 263 0 109 0 

-46 (a-I) 

-13 (a-II) 

-20(c) 

-46 280 

A-1 

Stage 1 

Class 

200 Alt 

W 

13.27 
2064 

(16 Piles) 
1 263 0 109 0 

-46 (a-I) 

-13 (a-II) 

-20(c) 

-46 280 

A-1 

Stage 2 

Left 

Class 

200 Alt 

W 

12.76 
1419 

(11 Piles) 
1 263 0 109 0 

-46 (a-I) 

-13 (a-II) 

-20(c) 

-46 280 

A-2 

Stage 2 

Right 

Class 

200 Alt 

W 

14.07 
903  

(7 Piles) 
1 263 0 109 0 

-46 (a-I) 

-13 (a-II) 

-20(c) 

-46 280 

A-2 

Stage 1 

Class 

200 Alt 

W 

13.27 
2064 

(16 Piles) 
1 263 0 109 0 

-46 (a-I) 

-13 (a-II) 

-20(c) 

-46 280 

A-2 

Stage 2 

Left 

Class 

200 Alt 

W 

12.76 
1419 

(11 Piles) 
1 263 0 109 0 

-46 (a-I) 

-13 (a-II) 

-20(c) 

-46 280 

     Notes:  

1) Design tip elevations are controlled by: (a-I) Compression Strength Limit, (a-II) Compression 

Extreme Limit, and (c) Settlement Service Limit 

2) The specified tip elevation shall not be raised above the design tip elevations for tension, lateral, 

and tolerable settlement. 
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Pile Data Table 

Location Pile Type 
Nominal Resistance (kips) Design Tip 

Elevation (ft) 

Specified Tip 

Elevation (ft) 

Nominal 

Driving Resistance 

(kips) Compression Tension 

Abut. 1 Class 200 Alt W 265 N/A -46(a), -20(c)  -46 280 

Abut. 2 Class 200 Alt W 265 N/A -46(a), -20(c)  -46 280 

Notes:  

1) Design tip elevations for Abutments are controlled by: (a) Compression, (c) Settlement 

2) The specified tip elevation shall not be raised above the design tip elevations for tension load, 

lateral load, and tolerable settlement. 

 

Construction Considerations 

 

High groundwater may require methods to control and remove water at excavation locations. 

Refer to the Standard Specification section 19-3.03D for details regarding water control and 

foundation treatment when wet excavation and construction conditions are expected. Installation 

of cofferdams to maintain temporary excavation stability and prevent groundwater infiltration 

may be required. 

 

Dense layers may be encountered during driving that require pre-drilling to advance through to 

reach the specified pile tip elevations. Limit the depth of pre-drilling to a maximum of 10 feet 

above the specified pile tip elevation. 

 

Very loose and soft soils were encountered at or near the elevation of the proposed bridge 

abutment walls; construction equipment should be suitable to maneuver and work on soft and 

possibly wet soils. 
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Standard Special Provision 2-1.06B “Project Information”, discloses to bidders and contractors a 

list of pertinent information available for their inspection prior to bid opening.  The following is 

an excerpt disclosing information originating from Geotechnical Services. Items listed to be 

included in the Information Handout will be provided in Acrobat (.pdf) format to the Addressee 

of this report via electronic mail.  

Data and information attached with the project plans are: 

 

A.  Log of Test Borings. 

 

Data and information included in the Information Handout provided to the Bidders and 

Contractors are: 

 

A.  Foundation Report for the bridge dated June 6, 2012. 
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Ryan Turner 

C 73956 

6-30-2013 

If you have any questions or comments, please contact Ryan Turner at (805) 549-3750 or 

Michael Finegan at (805) 549-3194. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

RYAN TURNER, P.E. MICHAEL S. FINEGAN, P.E.,  

Transportation Engineer Branch Chief 

Geotechnical Design – North Geotechnical Design – North  

Branch D       Branch D 

    

 

c: Steve DiGrazia/ Project Manager 

GS Corporate (email Mark_Willian@dot.ca.gov) 

Jonathan Gledhill/ Design 

Andrew Tan / PCE 

 Douglas Lambert / DME 
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ROUTE:  05/SB/101/22.3/23.0 



State of California Business, Transportation and Housing Agency 

Department of Transportation 
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M e m o r a n d u m Flex your power! 
 Be energy efficient! 
 

 
To: FRITZ HOFFMAN Date: August 22, 2012 

Senior Bridge Engineer  

Office of Bridge Design Central     File: 05-SB-101-22.3/23.0 
DIVISION OF ENGINEERING SERVICES  Las Vegas Creek 

STRUCTURE DESIGN  Culvert Replacement 

  Br. No. 51-0339 

Attn: Michael Cullen  EA 05-0G0701 

   
From: DEPARTMENT OF TRANSPORTATION 

DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES  

 

Subject: Foundation Report 

 

Scope of Work 

 

A Foundation Report (FR) is provided for the above referenced project. The proposed project is 

located in the Goleta Basin, approximately nine miles west of Santa Barbara in Santa Barbara 

County. Improvements are proposed to increase the capacity of existing drainage structures from 

10-year to 25-year storm water events in two locations: Las Vegas Creek (Br. No. 51-167, PM 

22.57) and San Pedro Creek (Br. No. 51-168, PM 22.80) under State Route 101, west of Fairview 

Ave. A General Plan detailing the improvements was provided by Structure Design. Review of 

published geologic data and previous geotechnical reports, a subsurface investigation, laboratory 

testing, field reconnaissance, and design calculations were performed as part of the geotechnical 

investigation. 

 

The purpose of this report is to document subsurface geotechnical conditions and make 

foundation recommendations. This report supersedes the Preliminary Foundation Report 

(October, 2009). 

 

Project Description 

 

The existing structure at Las Vegas Creek is a double reinforced concrete box (RCB) culvert.  

Las Vegas Creek RCB carries the creek under State Route 101 and the southbound Fairview 

Avenue off-ramp. Approximately 25 to 30 feet of embankment fill sits atop the SB off-ramp 

section of the Las Vegas Creek RCB. Sections of the RCB culverts under the off-ramp 

embankment fill have experienced substantial settlement, causing box sections to separate at the 

joints. Erosion of the backfill material at the separation has created a void beneath of the box. 

According to bridge inspection reports, Structures Maintenance has sealed the joint and grouted 

the void. Fill slopes for the off-ramp are well vegetated and performing moderately well; 

horizontal cracking was noted at the top of the fill, possibly indicating slope instability. 
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This project proposes to increase the capacity of the culvert carrying Las Vegas Creek to 

accommodate a 25-year storm event.  This project will replace the mainline crossing portion of 

the double RCB with a single span slab bridge (Br. No. 51-0339) connecting to a single span slab 

bridge (Br. No. 51-0339K) spanning over a constructed open channel for Las Vegas Creek 

beneath the Fairview Avenue off-ramp. 

 

Pertinent Reports and Investigations 

 

The following publications were used to assist in the assessment of site conditions: 

1. Preliminary Geotechnical Design Report Las Vegas and San Pedro Creeks, EA 05-

0F070K, Caltrans, Ron Richman & Glen C. Lawson, 2002. 

2. District Preliminary Geotechnical Design Report, EA 05-0G0701, Caltrans, Justin 

Kimura and Michael S. Finegan, February 2009. 

3. Preliminary Foundation Report Las Vegas Creek, EA 05-0G0701, Caltrans, Ryan Turner, 

October 2009. 

4. Geologic Map of the Goleta Quadrangle, Santa Barbara County, California, Thomas W. 

Dibble, Jr., Helmut E. Ehrenspeck, 1987. 

5. Geologic and Geotechnical Impacts of the Proposed Fairview Ave O.C.: Goleta O.H. 

Bridge Replacement, Santa Barbara County, 05-SB-101-22.5, Caltrans, Ron Richman 

& Michael S. Finegan., December, 1993. 

6. Santa Barbara County Comprehensive Plan Seismic Safety and Safety Element, Santa 

Barbara County Board of Supervisors, January 1979. 

 

Physical Setting 

 

The project is located in the Goleta Basin of Santa Barbara County. The climate in the project 

area is moderate year round. The mean annual precipitation is between 12 and 18 inches and the 

mean annual air temperature is 67
O 

F. Winters are generally mild with average highs in the upper 

60’s. The average high temperature in the summer is 75O 
F. Nearly all precipitation occurs during 

Pacific storms between October and May, with the majority falling during winter months. The 

main drainage features in the region are the south flowing Las Vegas Creek and San Pedro Creek, 

which cross through reinforced concrete box (RCB) culverts underneath State Route 101 within 

the project limits. Las Vegas Creek flows into San Pedro Creek, which is tributary to the Goleta 

Slough, and drains to the Pacific Ocean south of the project area. The region is bounded by the 

Santa Ynez Mountains to the north and the Pacific Ocean to the south. 
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Field Investigation and Laboratory Testing 

 

A preliminary field investigation consisting of four cone penetrometer (CPT) soundings and field 

sampling was performed for this project in 2002. Two CPT soundings were performed near San 

Pedro Creek, and two CPT soundings were performed near Las Vegas Creek.  In 2009-2010, six 

mud-rotary borings were drilled within the project limits to determine the subsurface conditions 

at the proposed structure locations. In-situ soil strength parameters were determined using the 

Standard Penetration Test (SPT) for cohesionless soils. Laboratory tests were used to determine 

the particle size distribution and corrosion potential of representative samples obtained at depth. 

 

The Office of Geotechnical Design-North conducted a subsurface investigation from November, 

2009 to January, 2010. 

 

The subsurface investigation consisted of six mud rotary borings (RC-09-001 through RC-10-

006). The borings were advanced using a self-casing wireline drilling method. The maximum 

depth of the borings was 122.0 feet. Sampling was performed using the SPT sampler. A 

summary of the borings follows in Table 1. 

Table 1. Subsurface Exploration Summary 

Boring 

Completion 

Date Drill Rig Hammer Type 

Hammer 

Efficiency (%) 

Approximate 

Ground 

Elevation (ft) 

Boring 

Depth (ft) 

RC-09-001 11/4/2009 CME75 Auto 79 31.4 106.0 

RC-09-002 12/8/2009 B47 Safety 60 31.5 97.5 

RC-09-003 12/9/2009 B47 Safety 60 30.3 101.0 

RC-09-004 12/16/2009 B47 Safety 60 30.8 82.5 

RC-10-005 1/6/2010 B47 Safety 60 50.3 122.0 

RC-10-006 1/12/2010 B47 Safety 60 27.0 87.5 

 

Site Geology and Subsurface Conditions 

 

Geology 

 

The region falls within the Transverse Ranges Geomorphic Province of California. Goleta Basin 

is a narrow coastal lowland along the southwestern foot of the Santa Ynez Mountains. Geologic 

units in the region consist of normally consolidated alluvial floodplain deposits of silt, sand and 

gravel.  

 

Subsurface Conditions 

 

Field observations, in-situ sampling, and laboratory testing indicate that interbedded layers of 

silt, clay, sand and gravel underlie the site. Soils encountered are indicative of alluvial deposits as 

shown in geologic mapping of the area. 
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Groundwater  

 

Monitoring wells were installed in borings RC-09-001 and RC-10-005 to observe fluctuations in 

groundwater levels and determine if groundwater will influence construction and foundation 

design. Results of the groundwater-monitoring program are summarized in Table 2. 

 
Table 2. Groundwater Elevations 

Boring Date Groundwater Elevation(ft) 

RC-09-001 01/11/2010 20.1 

RC-09-001 12/14/2011 21.6 

RC-09-001 02/24/2012 21.8 

RC-10-005 12/20/2011 14.7 

RC-10-005 02/24/2012 14.6 

 

Scour Evaluation 

 

Scour potential will be mitigated by placement of RSP inside of the bridge to prevent 

undermining of the abutment walls and foundations. 

 

Corrosion Evaluation  

 

The Department considers a site to be corrosive to foundation elements if one or more of the 

following conditions exist for the representative soil and/or water samples taken at the site: pH of 

less than 5.5, chloride content greater than 500 ppm, or sulphate content greater than 2000 ppm. 

Representative soil samples at depth were obtained and sent to the District 5 Geotechnical 

Laboratory for corrosion potential evaluation. Based on the results of the corrosion analyses, the 

site is not considered to be corrosive. Results of the testing are presented in Table 3. 
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Table 3. Corrosion Testing Summary 

Boring Depth (ft) pH Resistivity ohm-cm Chloride ppm Sulphate ppm Corrosive 

RC-09-001 10.0-12.0 8.1 1370 - - NO 

RC-09-001 16.0-19.0 8.3 2110 - - NO 

RC-09-001 36.0-37.2 7.7 2740 - - NO 

RC-09-001 54.0-55.2 8.0 3420 - - NO 

RC-09-002 9.0-11.0 7.7 1030 - - NO 

RC-09-002 24.0-26.0 7.7 2110 - - NO 

RC-09-002 39.0-41.0 7.5 2290 - - NO 

RC-09-003 8.0-10.0 7.6 860 149 238 NO 

RC-09-003 22.5-24.0 8.0 2440 - - NO 

RC-09-003 45.0-46.0 7.9 1870 - - NO 

RC-09-004 8.0-11.0 7.5 900 162 670 NO 

RC-09-004 28.0-30.0 7.4 2690 - - NO 

RC-10-005 17.0-19.0 7.0 1760 - - NO 

RC-10-005 53.0-55.0 7.6 4010 - - NO 

RC-10-006 38.0-40.0 8.1 16480 - - NO 

 

Seismic Recommendations 

 

Based on the 2009 Caltrans Seismic Design Procedure, the following active and potentially 

active faults are located within the vicinity of the project site. The Caltrans ARS Online Tool was 

used to develop ARS curves for deterministic and probabilistic seismic prediction models. An 

average shear wave velocity of 1141 ft/sec for the upper 100 feet of soil was determined based 

upon the results of P-S logging performed in Boring RC-09-003. The design ARS curve is 

presented in figure 1. A basin factor of 1.0 was assumed for this location and the Caltrans ARS 

Online Tool applied a near fault factor to the data. 

 
Table 4. Active and Potentially Active Faults 

Fault Name Fault Type 

Moment magnitude of 

maximum credible 

earthquake 

Distance from 

fault to project 

site (miles) 

Peak ground 

acceleration T=0 sec 

(gravity) 

San Jose Fault Reverse 6.3 0.7 0.61 

More Ranch Fault  Reverse 7.2 0.7 0.51 
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Figure 1. Design ARS Curve 

 

Soils with a potential for liquefaction are typically loose sands below the groundwater table. 

Foundation soils encountered at the project site contained a high proportion of fine-grained soils, 

therefore liquefaction potential is low.  

 

As-Built Foundation Data 

 

The as built log of test borings for the Fairview Avenue Overcrossing indicate that interbedded 

sands, silts and clays were encountered in the borings for the original structure. Similar soil 

conditions were encountered in the borings drilled for this project. 

 
Foundation Recommendations 

 

Driven Pipe Piles 

 

Structure Design proposes construction of a single span cast-in-place bridge with the abutments 

supported on driven 24” diameter x ½” wall pipe piles at the Las Vegas Creek mainline crossing. 

Pipe piles are recommended to allow for pre-drilling if hard strata are encountered before 

reaching the design tip elevations. Design calculations for pipe piles were performed using 

CTGeoDrive, an Excel spreadsheet that calculates predicted pile axial resistance and pile axial 

deflection. Groundwater was modeled at approximately 7 feet below the existing ground surface. 

LRFD design methodology was used at the abutments at the request of Structure Design, because 
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the structure is modeled as a moment resisting frame. Structure Design provided cutoff 

elevations, loads, and permissible deflections.  

 

Plugging of pipe piles is uncertain; the length to diameter ratio is at the lower range of values 

recommended to assume full plugging. Field driving resistance may exceed the required nominal 

driving resistance before reaching the specified tip elevations if plugging does occur. Center 

relief drilling through the pipe pile may be required to prevent driving damage. Because pile tip 

elevations are controlled by lateral loading, piles shall not be cut off before reaching the design 

tip elevations. Design axial pile tip elevations were calculated assuming end bearing only of the 

area of the pipe wall, to account for the possibility that piles may not plug during driving, in 

which case the majority of the axial resistance would be provided by side resistance. Lateral tip 

elevations were calculated and provided by Structure Design using the lateral pile analysis 

program LPile. Recommended pile tip elevations are provided in the following tables.   
 

Abutment Foundation Design Recommendations 
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 Strength Limit Extreme Event 

Comp. 

(ϕ=0.7) 

Tension 

(ϕ=0.7) 

Comp. 

(ϕ=1) 

Tension 

(ϕ=1) 

Abut. 

1 

24” 

Dia. 

Pipe 

Pile 

9.42 
2793 

(21 Piles) 
1 269 0 114 0 

-31 (a-I) 

-14 (a-II) 

-31(b) 

-5(c) 

-31.58 269 

Abut.  

2 

24” 

Dia. 

Pipe 

Pile 

9.42 
2793 

(21 Piles) 
1 269 0 114 0 

-31(a-I) 

-14 (a-II) 

-31(b) 

-5(c) 

-31.58 269 

     Notes:  

1) Design tip elevations are controlled by: (a-I) Compression Strength Limit, (a-II) Compression 

Extreme Limit, (b) Lateral, and (c) Settlement Service Limit 

2) The specified tip elevation shall not be raised above the design tip elevations for tension, lateral, 

and tolerable settlement. 
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Pile Data Table 

Location Pile Type 
Nominal Axial Resistance (kips) Design Tip 

Elevation (ft) 

Specified Tip 

Elevation (ft) 

Nominal 

Driving Resistance 

(kips) Compression Tension 

Abut. 1 
24” Dia. 

Pipe Pile 
269 N/A 

-31(a), -14 (a-II), 

-31(b),  -5(c)  
-31.58 269 

Abut. 2 
24” Dia. 

Pipe Pile 
269 N/A 

 -31(a), -14 (a-II), 

-31(b),  -5(c) 
-31.58 269 

Notes:  

1) Design tip elevations for Abutments are controlled by: (a) Compression,(b) Lateral, (c) Settlement 

2) The specified tip elevation shall not be raised above the design tip elevations for tension load, 

lateral load, and tolerable settlement. 

 

Construction Considerations 

 

Groundwater will be encountered in the excavations to construct the bridge structure. High 

groundwater may require methods to control and remove water at excavation locations. Refer to 

the Standard Specification section 19-3.03D for details regarding water control and foundation 

treatment when wet excavation and construction conditions are expected. Installation of 

cofferdams to maintain temporary excavation stability and prevent groundwater infiltration may 

be required. 

 

Dense layers may be encountered during driving that require center relief drilling to advance 

through to reach the specified pile tip elevations. Limit the depth of drilling to a maximum of 10 

feet above the specified pile tip elevation. 

 

Very loose and soft soils were encountered at or near the elevation of the proposed bridge 

abutment walls; construction equipment should be suitable to maneuver and work on soft and 

possibly wet soils. 

 

Additional Information 

 

Standard Special Provision 2-1.06B “Project Information”, discloses to bidders and contractors a 

list of pertinent information available for their inspection prior to bid opening.  The following is 

an excerpt disclosing information originating from Geotechnical Services. Items listed to be 

included in the Information Handout will be provided in Acrobat (.pdf) format to the Addressee 

of this report via electronic mail.  

Data and information attached with the project plans are: 

 

A.  Log of Test Borings. 

 

Data and information included in the Information Handout provided to the Bidders and 

Contractors are: 

 

A.  Foundation Report for the Retaining Wall dated August 22, 2012. 
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Ryan Turner 

C 73956 

6-30-2013 

If you have any questions or comments, please contact Ryan Turner at (805) 549-3750 or 

Michael Finegan at (805) 549-3194. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 
 

RYAN TURNER, P.E. MICHAEL S. FINEGAN, P.E.,  

Transportation Engineer Branch Chief 

Geotechnical Design – North Geotechnical Design – North  

Branch D       Branch D 

 

 

c: Steve DiGrazia/ Project Manager 

Jonathan Gledhill/ Design 

Andrew Tan / PCE 

 Douglas Lambert / DME 
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7.Foundation Report for Fairview Off-ramp culvert replacement (Br. No. 51-

0339K, EA 05-0G0701) dated August 23, 2012 
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State of California Business, Transportation and Housing Agency 

Department of Transportation 
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M e m o r a n d u m Flex your power! 
 Be energy efficient! 
 

 
To: FRITZ HOFFMAN Date: August 23, 2012 

Senior Bridge Engineer  

Office of Bridge Design Central     File: 05-SB-101-22.3/23.0 
DIVISION OF ENGINEERING SERVICES  Fairview Off-Ramp  

STRUCTURE DESIGN  Culvert Replacement 

  Br. No. 51-0339K 

Attn: Michael Cullen  EA 05-0G0701 

   
From: DEPARTMENT OF TRANSPORTATION 

DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES  

 

Subject: Foundation Report 

 

Scope of Work 

 

A Foundation Report (FR) is provided for the above referenced project. The proposed project is 

located in the Goleta Basin, approximately nine miles west of Santa Barbara in Santa Barbara 

County. Improvements are proposed to increase the capacity of existing drainage structures from 

10-year to 25-year storm water events in two locations: Las Vegas Creek (Br. No. 51-167, PM 

22.57) and San Pedro Creek (Br. No. 51-168, PM 22.80) under State Route 101, west of Fairview 

Ave. A General Plan detailing the improvements was provided by Structure Design. Review of 

published geologic data and previous geotechnical reports, a subsurface investigation, laboratory 

testing, field reconnaissance, and design calculations were performed as part of the geotechnical 

investigation. 

 

The purpose of this report is to document subsurface geotechnical conditions and make 

foundation recommendations. This report supersedes the Preliminary Foundation Report 

(October, 2009). 

 

Project Description 

 

The existing structure at Las Vegas Creek is a double reinforced concrete box (RCB) culvert.  

Las Vegas Creek RCB carries the creek under State Route 101 and the southbound Fairview 

Avenue Off-Ramp. Approximately 25 to 30 feet of embankment fill sits atop the SB off-ramp 

section of the Las Vegas Creek RCB. Sections of the RCB culverts under the off-ramp 

embankment fill have experienced substantial settlement, causing box sections to separate at the 

joints. Erosion of the backfill material at the separation has created a void beneath of the box. 

According to bridge inspection reports, Structures Maintenance has sealed the joint and grouted 

the void. Fill slopes for the off-ramp are well vegetated and performing moderately well; minor 

horizontal cracking was noted at the top of the fill, possibly indicating slope instability. 
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This project proposes to increase the capacity of the culvert carrying Las Vegas Creek to 

accommodate a 25-year storm event.  The project will replace the RCB underneath the Fairview 

Avenue off-ramp with a simple span cast-in-place slab bridge spanning over a constructed open 

channel.  Improvement of the culvert at the off-ramp is also intended rectify the current problems 

with differential settlement and separated culvert segments that the existing RCB is experiencing 

by reducing the embankment load from the soft soils underlying the Las Vegas Creek channel. 

Embankment loading will be reduced by constructing a lightweight fill over the bridge with 

expanded polystyrene blocks.   

 

Pertinent Reports and Investigations 

 

The following publications were used to assist in the assessment of site conditions: 

1. Preliminary Geotechnical Design Report Las Vegas and San Pedro Creeks, EA 05-

0F070K, Caltrans, Ron Richman & Glen C. Lawson, 2002. 

2. District Preliminary Geotechnical Design Report, EA 05-0G0701, Caltrans, Justin 

Kimura and Michael S. Finegan, February 2009. 

3. Preliminary Foundation Report Las Vegas Off-ramp, EA 05-0G0701, Caltrans, Ryan 

Turner, October 2009. 

4. Geologic Map of the Goleta Quadrangle, Santa Barbara County, California, Thomas W. 

Dibble, Jr., Helmut E. Ehrenspeck, 1987. 

5. Geologic and Geotechnical Impacts of the Proposed Fairview Ave O.C.: Goleta O.H. 

Bridge Replacement, Santa Barbara County, 05-SB-101-22.5, Caltrans, Ron Richman 

& Michael S. Finegan., December, 1993. 

6. Santa Barbara County Comprehensive Plan Seismic Safety and Safety Element, Santa 

Barbara County Board of Supervisors, January 1979. 

 

Physical Setting 

 

The project is located in the Goleta Basin of Santa Barbara County. The climate in the project 

area is moderate year round. The mean annual precipitation is between 12 and 18 inches and the 

mean annual air temperature is 67
O 

F. Winters are generally mild with average highs in the upper 

60’s. The average high temperature in the summer is 75
O 

F. Nearly all precipitation occurs during 

Pacific storms between October and May, with the majority falling during winter months. The 

main drainage features in the region are the south flowing Las Vegas Creek and San Pedro Creek, 

which cross through reinforced concrete box (RCB) culverts underneath State Route 101 within 

the project limits. Las Vegas Creek flows into San Pedro Creek, which is tributary to the Goleta 

Slough, and drains to the Pacific Ocean south of the project area. The region is bounded by the 

Santa Ynez Mountains to the north and the Pacific Ocean to the south. 
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Field Investigation and Laboratory Testing 

 

A preliminary field investigation consisting of four cone penetrometer (CPT) soundings and field 

sampling was performed for this project in 2002. Two CPT soundings were performed near San 

Pedro Creek, and two CPT soundings were performed near Las Vegas Creek.  In 2009-2010, six 

mud-rotary borings were drilled within the project limits to determine the subsurface conditions 

at the proposed structure locations. In-situ soil strength parameters were determined using the 

Standard Penetration Test (SPT) for cohesionless soils. Laboratory tests were used to determine 

the particle size distribution and corrosion potential of representative samples obtained at depth. 

The Office of Geotechnical Design-North conducted a subsurface investigation from November, 

2009 to January, 2010. 

 

The subsurface investigation consisted of six mud rotary borings (RC-09-001 through RC-10-

006). The borings were advanced using a self-casing wireline drilling method. The maximum 

depth of the borings was 122.0 feet. Sampling was performed using the SPT sampler. A 

summary of the borings follows in Table 1. 

Table 1. Subsurface Exploration Summary 

Boring 

Completion 

Date Drill Rig Hammer Type 

Hammer 

Efficiency (%) 

Approximate 

Ground 

Elevation (ft) 

Boring 

Depth (ft) 

RC-09-001 11/4/2009 CME75 Auto 79 31.4 106.0 

RC-09-002 12/8/2009 B47 Safety 60 31.5 97.5 

RC-09-003 12/9/2009 B47 Safety 60 30.3 101.0 

RC-09-004 12/16/2009 B47 Safety 60 30.8 82.5 

RC-10-005 1/6/2010 B47 Safety 60 50.3 122.0 

RC-10-006 1/12/2010 B47 Safety 60 27.0 87.5 

 

Site Geology and Subsurface Conditions 

 

Geology 

 

The region falls within the Transverse Ranges geomorphic province of California. The Goleta 

Basin is a narrow coastal lowland along the southwestern foot of the Santa Ynez Mountains. 

Geologic units in the region consist of normally consolidated alluvial floodplain deposits of silt, 

sand and gravel.  

 

Subsurface Conditions 

 

Field observations, in-situ sampling, and laboratory testing indicate that interbedded layers of 

silt, clay, sand and gravel underlie the site. Soils encountered are indicative of alluvial deposits as 

shown in geologic mapping of the area. 
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Groundwater  

 

Monitoring wells were installed in borings RC-09-001, and RC-10-005 to observe fluctuations in 

groundwater levels and determine if groundwater will influence construction and foundation 

design. Results of the groundwater-monitoring program are summarized in Table 2. 
Table 2. Groundwater Elevations 

Boring Date Groundwater Elevation(ft) 

RC-09-001 01/11/2010 20.1 

RC-09-001 12/14/2011 21.6 

RC-09-001 02/24/2012 21.8 

RC-10-005 12/20/2011 14.7 

RC-10-005 02/24/2012 14.6 

 

Scour Evaluation  

 

Scour potential will be mitigated by placement of RSP inside of the bridge to prevent 

undermining of the abutment walls and foundations. 

 

Corrosion Evaluation  

 

The Department considers a site to be corrosive to foundation elements if one or more of the 

following conditions exist for the representative soil and/or water samples taken at the site: pH of 

less than 5.5, chloride content greater than 500 ppm, or sulphate content greater than 2000 ppm. 

Representative soil samples at depth were obtained and sent to the District 5 Geotechnical 

Laboratory for corrosion potential evaluation. Based on the results of the corrosion analyses, the 

site is not considered to be corrosive. Results of the testing are presented in Table 3. 

Table 3. Corrosion Testing Summary 

Boring Depth (ft) pH Resistivity ohm-cm Chloride ppm Sulphate ppm Corrosive 

RC-09-001 10.0-12.0 8.1 1370 - - NO 

RC-09-001 16.0-19.0 8.3 2110 - - NO 

RC-09-001 36.0-37.2 7.7 2740 - - NO 

RC-09-001 54.0-55.2 8.0 3420 - - NO 

RC-09-002 9.0-11.0 7.7 1030 - - NO 

RC-09-002 24.0-26.0 7.7 2110 - - NO 

RC-09-002 39.0-41.0 7.5 2290 - - NO 

RC-09-003 8.0-10.0 7.6 860 149 238 NO 

RC-09-003 22.5-24.0 8.0 2440 - - NO 

RC-09-003 45.0-46.0 7.9 1870 - - NO 

RC-09-004 8.0-11.0 7.5 900 162 670 NO 

RC-09-004 28.0-30.0 7.4 2690 - - NO 

RC-10-005 17.0-19.0 7.0 1760 - - NO 

RC-10-005 53.0-55.0 7.6 4010 - - NO 

RC-10-006 38.0-40.0 8.1 16480 - - NO 
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Seismic Recommendations 

 

Based on the 2009 Caltrans Seismic Design Procedure, the following active and potentially 

active faults are located within the vicinity of the project site. The Caltrans ARS Online Tool was 

used to develop ARS curves for deterministic and probabilistic seismic prediction models. An 

average shear wave velocity of 1141 ft/sec for the upper 100 feet of soil was determined based 

upon the results of P-S logging performed in Boring RC-09-003. The design ARS curve is 

presented in figure 1. A basin factor of 1.0 was assumed for this location and the Caltrans ARS 

Online Tool applied a near fault factor to the data. 
 

 

Table 4. Active and Potentially Active Faults 

Fault Name Fault Type 

Moment magnitude of 

maximum credible 

earthquake 

Distance from 

fault to project 

site (miles) 

Peak ground 

acceleration T=0 sec 

(gravity) 

San Jose Fault Reverse 6.3 0.7 0.61 

More Ranch Fault  Reverse 7.2 0.7 0.51 

 

 
Figure 1. Design ARS Curve 

 

Soils with a potential for liquefaction are typically loose sands below the groundwater table. 

Foundation soils encountered at the project site contained a high proportion of fine-grained soils, 

therefore liquefaction potential is low.  
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As-Built Foundation Data 

 

The as built log of test borings for the Fairview Avenue Overcrossing indicate that interbedded 

sands, silts and clays were encountered in the borings for the original structure. Similar soil 

conditions were encountered in the borings drilled for this project. 

 
Foundation Recommendations 

 

Driven Pipe Piles 

 

Structure Design proposes construction of a single span cast-in-place bridge with the abutments 

supported on driven 24” diameter x ½” wall pipe piles at the Fairview Avenue Off-Ramp 

crossing. Pipe piles are recommended to allow for pre-drilling if hard strata are encountered 

before reaching the design tip elevations. Design calculations for pipe piles were performed using 

CTGeoDrive, an Excel spreadsheet that calculates predicted pile axial resistance and pile axial 

deflection. LRFD design methodology was used at the abutments at the request of Structure 

Design, because the structure is modeled as a moment resisting frame. Structure Design provided 

cutoff elevations, loads, and permissible deflections.  

 

Plugging of pipe piles is uncertain; the length to diameter ratio required to resist the design axial 

loads is in the lower range of values recommended to assume full plugging. Field driving 

resistance may exceed the required nominal driving resistance before reaching the specified tip 

elevations if plugging does occur. Center relief drilling may be required to prevent driving 

damage to the piles. Because pile tip elevations are controlled by lateral loading, piles shall not 

be cut off before reaching the design tip elevations. Design axial pile tip elevations were 

calculated assuming end bearing only of the area of the pipe wall, to account for the possibility 

that piles may not plug during driving, in which case the majority of the axial resistance would be 

provided by side resistance. Lateral tip elevations were calculated and provided by Structure 

Design using the lateral pile analysis program LPile. Recommended pile tip elevations are 

provided in the following tables.   
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Abutment Foundation Design Recommendations 
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 Strength Limit Extreme Event 

Comp. 

(ϕ=0.7) 

Tension 

(ϕ=0.7) 

Comp. 

(ϕ=1) 

Tension 

(ϕ=1) 

Abut. 

1 

24” 

Dia. 

Pipe 

Pile 

8.70 
3703 

(23 Piles) 
1 316 0 161 0 

-28 (a-I) 

-13 (a-II) 

-32 (b) 

0 (c) 

-32.30 383 

Abut.  

2 

24” 

Dia. 

Pipe 

Pile 

8.70 
3703 

(23 Piles) 
1 316 0 161 0 

-28 (a-I) 

-13 (a-II) 

-32 (b) 

0 (c) 

-32.30 383 

     Notes:  

1) Design tip elevations are controlled by: (a-I) Compression Strength Limit, (a-II) Compression 

Extreme Limit,(b) Lateral,  and (c) Settlement Service Limit 

2) The specified tip elevation shall not be raised above the design tip elevations for tension, lateral, 

and tolerable settlement. 

 

Pile Data Table 

Location Pile Type 
Nominal Resistance (kips) Design Tip 

Elevations (ft) 

Specified Tip 

Elevation (ft) 

Nominal 

Driving Resistance 

(kips) Compression Tension 

Abut. 1 
24” Dia. 

Pipe Pile 
383 N/A 

-28 (a-I), -13 (a-II),  

-32(b),  0 (c) 
-32.30 383 

Abut. 2 
24” Dia. 

Pipe Pile W 
383 N/A 

-28 (a-I), -13 (a-II),  

-32(b),  0 (c) 
-32.30 383 

Notes:  

1) Design tip elevations for Abutments are controlled by: (a) Compression, (b) Lateral, (c) Settlement 

2) The specified tip elevation shall not be raised above the design tip elevations for tension load, 

lateral load, and tolerable settlement. 

 

Lightweight Fill (EPS Block) 

 

In order to reduce the overburden load of the embankment soils on the proposed bridge structure 

and decrease the lateral earth pressures on the bridge abutment walls, construction of a 

lightweight fill over the bridge structure is proposed. Expanded polystyrene (EPS) blocks are 

recommended for use as the fill material; EPS blocks are very light and have adequate 

compressive strength to resist traffic and surcharge loading from the off-ramp traffic and 

roadway section. The maximum height of the fill over the bridge will be approximately 28 feet, 

decreasing as the off-ramp elevation drops to approximately 26 feet. Placement of 4 feet of EPS 
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block below the top of the bridge deck elevation is also recommended to reduce lateral earth 

pressures resulting from compacting soil directly against the abutment wall. Plan limits of the 

EPS shall extend a minimum of 20 feet as measured perpendicular to the abutment walls, to 

reduce the effects of surcharge loading on lateral earth pressures. 

 

Placement of a gasoline resistant geomembrane over the EPS blocks is recommended to protect 

the embankment from damage in the event of a hydrocarbon fuel spill. A reinforced concrete 

load distribution slab is recommended between the top course of EPS blocks and the roadway 

section to prevent overstressing of the EPS due to concentrated loading. Slopes on the highway 

side of the off-ramp embankment are proposed to be constructed at approximately 1.8:1 (H:V), 

and slopes on the railroad side of the off-ramp embankment are proposed at approximately 1.5:1 

to match the existing slopes. EPS blocks can be stacked in a stepped configuration to match the 

desired slope angles. Refer to the project plans and specifications for details. 

 

After consultation with the Landscape Architecture Branch, a minimum of 3 feet of compacted 

fill is to be placed over the 1.8:1 sloped side of the embankment. Stacked gabion baskets are 

proposed to face the 1.5:1 side of the embankment. Refer to the Landscape Architecture Branch 

for planting and erosion control measures for each slope. Refer to the project Special Provisions 

for material and construction specifications for the lightweight fill and cover.   

 

Construction Considerations 

 

Groundwater will be encountered in the excavations to construct the bridge structure. High 

groundwater may require methods to control and remove water at excavation locations. Refer to 

Standard Specification Section 19-3.03D for details regarding water control and foundation 

treatment when wet excavation and construction conditions are expected. Installation of 

cofferdams to maintain temporary excavation stability and prevent groundwater infiltration may 

be required. 

 

Temporary slopes and/or shoring for the excavation of the existing Fairview off-ramp 

embankment shall be designed by the contractor and approved by the engineer. Minimum limits 

of the lightweight fill EPS blocks are shown on the plans. Backfilling against the EPS shall be 

performed as a balanced operation to avoid movement of the entire EPS mass during 

compaction.  

 

Dense layers may be encountered during driving that require center relief drilling to advance 

through to reach the specified pile tip elevations. Limit the depth of drilling to a maximum of 10 

feet above the specified pile tip elevation. 

 

Very loose and soft soils were encountered at or near the elevation of the proposed bridge 

abutment walls; construction equipment should be suitable to maneuver and work on soft and 

possibly wet soils. 
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Additional Information 

 

Standard Special Provision 2-1.06B “Project Information”, discloses to bidders and contractors a 

list of pertinent information available for their inspection prior to bid opening.  The following is 

an excerpt disclosing information originating from Geotechnical Services. Items listed to be 

included in the Information Handout will be provided in Acrobat (.pdf) format to the Addressee 

of this report via electronic mail.  

Data and information attached with the project plans are: 

 

A.  Log of Test Borings. 

 

Data and information included in the Information Handout provided to the Bidders and 

Contractors are: 

 

A.  Foundation Report for the Retaining Wall dated August 23, 2012. 
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Ryan Turner 

C 73956 

6-30-2013 

If you have any questions or comments, please contact Ryan Turner at (805) 549-3750 or 

Michael Finegan at (805) 549-3194. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

RYAN TURNER, P.E. MICHAEL S. FINEGAN, P.E.,  

Transportation Engineer Branch Chief 

Geotechnical Design – North Geotechnical Design – North  

Branch D       Branch D 

 

c: Steve DiGrazia/ Project Manager 

Structure Construction RE Pending File/ RE_pending_file@dot.ca.gov 

Jonathan Gledhill/ Design 

Andrew Tan / PCE 

 Douglas Lambert / DME 
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8.Revised Final Hydraulics Report for San Pedro and Las Vegas Creeks (EA 05-

0G0701) dated December 7, 2011 
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9.Alternative Flared Terminal Systems 
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to Keep the woad POST fl"om dropping into tne tuDe...... ~- a~:!i? 

12.wher-e site conditions will not accommOdate use of tne standor-d 
4·-0" system end offset, 3'-0·· or )'-0'· system end offsets, 
as appl icable, may be used. See Tobie A for post offset dimensionsiY~ Eli 1~ti1 a aUff Ir- i~5---c',~i~~i£~;L fol" 3'-6" and 3"-0'· system end offsets. 


Ilh•• Note 6 1'1 

i II II 
 5 TA TE OF CALIFORNIA 

DEPARTMENT OF TRANSPORTATION
II II II II 	 with yOke 

U U U U\ ,.~l,", " ~ 	
-J)Gr-ouno Line METAL BEAM RAILING ~ ~ ~ ~ Foundation 

~ Tube TERMINAL SYSTEM--JJ 	 (TYPE SRT)ELEVATION 

TERMINAL SYSTEM (TYPE SRT) 	 NO SCALE 
(8 Post System) 


See Note 9 
 A77L1 



To ip 10 II'e Co/trrm:; web sHe. qJ to: ttlwIWWIIIIkI£tJJ}OI 

A t tach Impoc t Head 
to wood Post No.1 
with log sCr'"ews. 

Impact HeOel 

~~; ~~g~C~11 ~r~g;~~tr~~uirements, 
Standard Plan A77E1. 

Edge of poved shoulder 
or offset I jne of edge of 
traveled way. NOTES: 

1. 	For additional details of Tel'"minal System (Type FLEAT), 
refer ta the manufacturer's installation instl'"uctions.See Pay limits fol'" Tel'"minol System (Type Fl£AT) Guard roi I element 

Nate 3 	 exit on tr'"offic side 

2. Terminal System (Type Fl£AT) not to be used where 
~ Oil'"ection of adjacent traffic extrusion of the roil on the front side of the 

instal lotion would be in the path of pedestrian tl'"affic.PLAN 
3. 	For the length and type of metal beam gUOl'"d I'"ai ling 

or metal borrier r'"oi I lng the tel'"minol system is 
attaChed to. see Project Plans. For typical use of 
this terminal system with guord roiling, see the A77E, I\) 
A77F and A77G Series of the 5tondOl'"d Plans. o 

Wood Post No.1, j!j. Attach roil element to this post and blOCk.. Payment o
See Sections A-A 
ond B-B. 	 f~r'"~;~!rfta~~:.- bi~~~i~~? s~ts\aec::j7~y~I'"~~~~~).iS inCluded at 

Pavement or en ....,.II .. \ ~ ~ ~ ~ ~ 1:)1- =-;rr=-AnchOC CODle 
Wood Z
Post 
No.4 C,. 

Wood Post. NOS. 5. 6CXl 	 :zIcir-­
ond 7, See Section 0-0.N Wood Post No.3, C 

See Section 0-0. 
ELEVA TION 0-­

TERMINAL SYSTEM (TYPE FLEAT) 	 r ­,. ~ 
w-Beam rail 	 Z 

Wood ,.7 112"
Post 6" x 8" x l' - 2"

Impact Wood .-l r Woad Block %" ¢ 1'-6" ....Head Post o/a" x 10" Bolt and Ys" nut 
1" Hex with (1) washer ....H.G.R. Bolt and

B" x B" 

%" x 10" 	

undel'" nut only.Nut with Va" nut with 6" )( 8" )( 6'-0" 	 r ­
x %" Bearing 

.~ 	
(1) ....osher (1) washel'" under WOOd Post------....... 
 U'IPlate --___.. nut only 


Pavement o~l" Hex Nut 

Pipe Sleeve 

Povement or 

grounel line~~ith (1) washer" 
 ground line 

%" I< 7 11z" Ground Strut 

Hex head bol t 

and %" Nut 


Hex Heod Bo I t and
%" ~ x 7112'. Soi I Tube 
Hex Head Bo I t TS 8" x 6" x Ya" %" nut with 


Soi I Tube 
 (2) washers 

TS 8 x 6 x Ya, 

1)'-0" length 


with %" nut 6'-0" length 

SECTION D-D 
Post No.3 through No.7. 

STATE OF CALJFORNIA 
DEPARTMENT OF TRANSPORTA TlON 

-J) 

MET AL BEAM RAILING
SECTION A-A SECT [ON 8-8 SECTION C-C 


Post NO.1 Por"tiol view Post NO.1 at Post No.2 
 TERMINAL SYSTEM 
<TYPE FLEAT) 

NO SCALE 

A77L5 

http:s~ts\aec::j7~y~I'"~~~~~).iS


'1 A' LIATED

'2 B' LIATED

'D' LIATED

'1 B' LIATED

'2 A' LIATED

'2 A & 1 A' LIATED EES

'2 B & 1 B' LIATED EES

'D' LIATED EES

'C' LIATED EES

DEIFICEPS ESIWREHTO SSELNU :SETON

RERUTCAFUNAM REP DELLATSNI EB OT METSYS.1
.SNOITACIFICEPS

STUN EHT GNISU SEILBMESSA ELBAC EHT NETHGIT YLNO.2
NETHGIT TON OD .)'D' LIATED EES( TEKCARB ELBAC EHT TA

.ROHCNA DNUORG EHT FO TNORF EHT TA SELBAC EHT

GNIVIRD A TAHT ERUSNE ,TSOP LEETS GNIVIRD NEHW.3
 OT DESU SI TRESNI CITSALP RO REBMIT HTIW PAC

POT EHT OT GNIZINAVLAG EHT OT EGAMAD TNEVERP
.TSOP EHT FO

1 TSOP

2 TSOP3 TSOP4 TSOP5 TSOP6 TSOP

ROHCNA LIOS

.L.G .FER

YAWHGIH DRADNATS NIGEB
.LIARDRAUG MAEB-W

STLOB 5.2X02M X4
.2 METI O/P

YAWA "2/1 1 3 TSOP TESFFO
TI EKAM OT CIFFART MORF
LIARDRAUG HSUP OT REISAE
REVO LENAP REDILS HTIW
.2 LIARDRAUG

ENIL GNIRTS .FER
CIFFART MORF YAWA 2 TSOP TESFFO

.NWOHS NOISNEMID REP

DAEH TCAPMI GNITNUOM NEHW
ERUSNE LIAR DRAUG OT TNEMDLEW
ERA 3 METI O/P STUN XEH TAHT
.EDIS CIFFART NO

DAEH DLOH OT STUOKCOLB ESU
GNITLOB ELIW PU TNEMDLEW
DNA LENAP LIARDRAUG EHT OT TI
.1 TSOP

.1 TSOP TA TUOKCOLB ON

.WH 11-8/5
2 METI O/P

TUOKCOLB & TSOP
.4 METI O/P

OT 1 METI O/P TEKCARB REDILS HCATTA
.NWOHS SA LENAP LIARDRAUG FO DNE

MORF YAWA ERA STUN XEH TAHT ERUSNE
.EDIS CIFFART

TEKCARB DELGNA DEVOMER
HTIW 1 LIARDRAUG GNIDILS NEHW
.2 LIARDRAUG REVO LENAP REDILS
.TEKCARB ELGNA HCATTAER

REHSAW ERAUQS
DNUOR .EDIS SIHT NO

.EDIS REHTO REHSAW
2 METI O/P

NOLYN TEVIR X4
.2 METI O/P EERT

FO DNE REVO 1 METI O/P LENAP LIARDRAUG EDILS
ERAWDRAH GNISU ECALP NI ERUCES 1 LIAR DRAUG

NO ERA STUN XEH TAHT ERUSNE .DEDIVORP
.EDIS CIFFART

SEILBMESSA ELBAC X2 SSAP
SLENAP LIARDRAUG NEEWTEB

.STUOKCOLB DNA

LITNU SEILBMESSA ELBAC NETHGIT
 GNIGGAS YLBISIV TON ERA YEHT

EUQROT ON SI EREHT( .STSOP NEEWTEB
.)SELBAC EHT ROF TNEMERIUQER

XEH TAHT ERUSNE
EDISNI NO ERA STUN
.LENAP LIARDRAUG FO

TEKCARB ELBAC
.1 METI O/P

DEDIVORP ERAWDRAH LIARDRAUG ESU
.TSOP OT TUOKCOLB ERUCES OT 3 METI O/P

 EHT OT DETLOB TON SI LIARDRAUG
.TSOP RO TUOKCOLB

EDIS CIFFART NO LENAP REDILS
FO EDISNI NO TEKCARB REDILS
.LENAP LIARDRAUG

1 METI O/P ETALP NOITCIRF NRUT RAB YRP A GNISU
YLETELPMOC SI LITNU ESIWKCOLC RETNUOC
ECALP NI ERUCES ,MSINAHCEM GNIKCOL TSNIAGA
TCAPMI FO EDIS NO 2 METI O/P STLOB X4 GNISU
.TNEMDLEW DAEH

1

3

3

3

'C' LIATED

TUOKCOLB & TSOP
4 METI O/P

STLOB RAEHS X8
.2 METI FO TRAP

3

3

LEETS EHT REDNU YLBMESSA ELBAC SSAP
DRAWROF DNA TURTS DNUORG EHT NO PARTS

FO DNE TNORF TA SELOH EHT HGUORHT
YLBMESSA ELBAC SSAP NEHT .TURTS DNUORG

DAEH TCAPMI NI ELOH REWOL HGUORHT
DNA ETALP NOITCIRF HGUORHT DNA TNEMDLEW

.DAEH TCAPMI EHT FO EDIS KCAB EHT TUO
OT YLBMESSA ELBAC DNOCES ROF TAEPER(

DAEH TCAPMI NI ELOH REPPU HGUORHT SSAP
.)TNEMDLEW

"4-'34

"2/1 1

"2/1 8

4

"61/7 12
545 X6 "61/11 82

"57 "61/31 36
 X4 "57

)"003=( "57 X4

"8/1 3 XAM

 X5 "2/1 34
"4/1 36 "8/1 86

4
5

1

A 135 #RE EES

B 249 #NCE EES

70/80/8 MEA

70/13/8 MEA :ELTIT

17549 AC ,ATSIV OIR ,DR REVIR 081
1086-473-707 :XAF   0086-473-707 :LET

3SSTGTX B

.cnI smetyS reirraB 7002

si no ereh noitamrofni ehT
 smetsyS reirraB ot yrateirporp

 ,desolcsid eb ton llahs .cnI
 esiwrehto desu ro detacilpud

nettirw sserpxe eht tuohtiw
.cnI smetsyS reirraB fo lavorppa .VER SEGNAHC ETAD YB D'QER .YSSA TXEN METI

ETAD .TINI
YB NWARD 70/60/80
YB D'RPPA

MEA

1 FO 1

c

METSYS LANIMRET LIARDRAUG NOISNET-X
TUOKCOLB ETISOPMOC HTIW TSOP LEETS

:ELACS 05:1

TEEHS REBMUN GNIWARD VER

ecnareloT dradnatS
                ralugnA 2/1      
             lanoitcarF "61/1      
           =XXX. ceD 010.      
            =XX.  ceD 030.      
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