
 

 

INFORMATION HANDOUT 
For Contract No. 05-330784 

At 05-SLO-46-46.0/50.2 
 

Identified by 
Project ID 0512000076 

 

PERMITS 
1. California Department of Fish and Wildlife Incidental Take Permit (ITP No. 2081-2007-020-04) 

Letter of Clarification for California Department of Fish and Wildlife Incidental Take Permit (ITP No. 2081-2007-
020-04) 

2. US Army Corps of Engineers 404 Provisional Permit Modification 
 

AGREEMENTS 
3. California Department of Fish and Wildlife Streambed Alteration Agreement No. 1600-2015-0045-R4 

4. US Department of the Interior Fish and Wildlife Service (Biological Opinion Document #P43727 for SR 46 (1-8-
03-F-59) 

 

CERTIFICATIONS 
5. Central Coast Regional Water Quality Control Board Water Quality Certification No. 34015WQ02 

 

MATERIALS INFORMATION 
6. Asbestos and lead Containing Paint Survey Report 
7. Revised Foundation Report for Cholame Creek Bridge (Replace), Bridge Number 49-0262 R/L, dated October 

7, 2014 
8. Final Hydraulic Report for Cholame Creek Bridge (Replace), Bridge Number 49-0262 R/L, dated December 10, 

2012 
9. Water Source Information 
10. Temporary Alternative Crash Cushion System 

A. ABSORB 350 (TL-3) 
B. SLED (TL-3) 
C. ACZ-350 (TL-3) 

11. Alternative Flared Terminal System 
A. Type FLEAT-SP-MGS Terminal System 
B. Type SRT-31 Terminal System 
C. Type 31" X-TENSION Terminal System 

12. Alternative Crash Cushion System 
A. Crash Cushion (TYPE CAT) 
B. Crash Cushion (TYPE BRAKEMASTER 350) 
C. Crash Cushion (TYPE X-MAS) 
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CERTIFICATIONS 
5. Central Coast Regional Water Quality Control Board Water Quality Certification No. 34015WQ02 

  



 
 
 

 

October 1, 2015 
 
Mr. Larry Bonner 
Caltrans 
50 Higuera Street 
San Luis Obispo, CA  93401 
Email: larry.bonner@dot.ca.gov 
 

VIA ELECTRONIC MAIL 

Dear Mr. Bonner: 
 
WATER QUALITY CERTIFICATION NUMBER 34015WQ02 FOR THE ROUTE 46 CORRIDOR 
IMPROVEMENT- PHASE 4 WHITLEY 2B PROJECT, SAN LUIS OBISPO COUNTY  
 
Thank you for the opportunity to review your March 13, 2015 application for water quality 
certification of the Route 46 Corridor Improvement-Phase 4 Whitley 2B Project (Project).  The 
application was completed on March 13, 2015. A Notification of Denial Without Prejudice was 
issued on May 11, 2015. The project, if implemented as described in your application and with 
the additional mitigation and other conditions required by this Clean Water Action Section 401 
Water Quality Certification (Certification), appears to be protective of beneficial uses of State 
waters.  We are issuing the enclosed Certification.  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 Certification application and submitted documents indicate that project activities have the 
potential to 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.   
 
Failure to submit reports required by this Certification, or 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 Water Board 
action may petition the State Water Resources Control Board (State Water 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 Water 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. 
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If you have questions please contact Paula Richter at (805) 549-3865 or via email at 
Paula.Richter@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, Jr. 
Executive Officer 
  
Enclosure: Action on Request for CWA Section 401 Water Quality Certification 
 
cc: With enclosures  
 
Jennifer Moonjian 
Caltrans 
Email: jennifer.moonjian@dot.ca.gov 
 
Katerina Galacatos 
U.S. Army Corps of Engineers 
Email: Katerina.galacatos@usace.army.mil 
 
Dr. Jeffrey Single 
California Department of Fish and Wildlife 
Email: Jeff.Single@wildlife.ca.gov  
 
Linda Connolly 
California Department of Fish and Wildlife 
Email: Linda.Connolly@wildlife.ca.gov 
 
 
 
 
 
 

Laura Peterson-Diaz 
California Department of Fish and Wildlife 
Caltrans Liaison 
Email: Laura.Peterson-Diaz@wildlife.ca.gov 
 
401 Program Manager 
State Water Resources Control Board 
Email: Stateboard401@waterboards.ca.gov 
 
Jennifer Siu 
U.S. Environmental Protection Agency 
Region 9 
Email: siu.jennifer@epa.gov 
 
Shea Oades 
Central Coast Water Board 
Email: Shea.Oades@waterboards.ca.gov 
 
Paula Richter 
Central Coast Water Board 
Email: Paula.Richter@waterboards.ca.gov 

 
 
 
 
 
R:\R3\Shared\401\Certifications\San Luis Obispo\2015\Route 46 Corridor Improvement-Phase 4 Whitley 
2B\401_Certification_Route 46 Corridor Improvement-Phase 4 Whitley 2B_34015WQ02_final
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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: Route 46 Corridor Improvement-Phase 4 Whitley 2B 
 
APPLICANT: 

 
Mr. Larry Bonner 
Caltrans 
50 Higuera Street 
San Luis Obispo, CA  93401 
 

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) is conditioned upon total 

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

 
ADMINISTRATIVE CONDITIONS: 
 
1. 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. 

 
2. 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 
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. 
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3. 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. 

 
4. In response to any violation of the conditions of this Certification, the Central Coast Water 

Board may add to or modify the conditions of this Certification as appropriate to ensure 
compliance. 

 
5. The Central Coast Water Board reserves the right to suspend, cancel, or modify and reissue 

this Certification, after providing notice to the applicant, if the Central Coast Water Board 
determines that the Project fails to comply with any of the terms or conditions of this 
Certification. 

 
6. A copy of this Certification, the application, and supporting documentation must be available 

at the Project site during construction for review by site personnel and agencies. A copy of 
this Certification must also be provided to the contractor and all subcontractors who will work 
at the Project site. All personnel performing work on the proposed Project shall be familiar 
with the content of this Certification and its posted location on the Project site. 

 
7. The Applicant shall grant Central Coast Water Board staff, or an authorized representative, 

upon presentation of credentials and other documents as may be required by law, 
permission to enter the Project site at reasonable times, to ensure compliance with the 
terms and conditions of this Certification and/or to determine the impacts the Project may 
have on waters of the State.  

 
8. The Applicant must, at all times, fully comply with the application, engineering plans, 

specifications, and technical reports submitted to support this Certification; all subsequent 
submittals required as part of this Certification; and the attached Project Information and 
Conditions. The conditions within this Certification and attachment(s) supersede conflicting 
provisions within applicant submittals. 

 
9. The Applicant shall notify the Central Coast Water Board within 24 hours of any unauthorized 

discharge to waters of the U.S. and/or State; measures that were implemented to stop and 
contain the discharge; measures implemented to clean-up the discharge; the volume and type 
of materials discharged and recovered; and additional BMPs or other measures that will be 
implemented to prevent future discharges.   
 

10. This Certification is not transferable to any person except after notice to the Executive 
Officer of the Central Coast Water Board.  The Applicant shall submit this notice in writing at 
least 30 days in advance of any proposed transfer.  The notice must include a written 
agreement between the existing and new responsible party containing a specific date for the 
transfer of this Certification's responsibility and coverage between the current responsible 
party and the new responsible party.  This agreement shall include an acknowledgement 
that the existing responsible party is liable for compliance and violations up to the transfer 
date and that the new responsible party is liable from the transfer date on. 
 

11. This Certification expires if Project construction does not begin (a) prior to expiration of the 
associated U.S. Army Corps of Engineers (Corps) authorization or permit for the Project, or 
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(b) within five years from the date of this Certification.  If a Corps authorization or permit was 
unnecessary for this Project due to coverage under a non-reporting Nationwide Permit 
(NWP), and Project construction has not begun, this Certification expires when the non-
reporting NWP expires.  If the Corps issues a one-year grace period for uncompleted 
projects that began under a NWP that has since expired, this Certification is valid during the 
grace period for such projects.  If this Certification does not expire as described above, it 
remains in effect until the Applicant complies with all Certification requirements and 
conditions.  

 
12. The total fee for this project is $13,943. The remaining fee payable to the Central Coast 

Water Board is $0.  
 
CENTRAL COAST WATER BOARD CONTACT PERSON:   
 
Paula Richter 
(805) 549-3865 
Paula.Richter@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 as long as all the conditions listed in this Certification are 
met, any discharge from the Route 46 Corridor Improvement-Phase 4 Whitley 2B 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.  This discharge is also regulated pursuant to State Water 
Board Water Quality Order No. 2003-0017-DWQ, which requires compliance with all conditions 
of this Certification. 
 
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 
and Conditions, and (b) compliance with all applicable requirements of the Central Coast Water 
Board’s policies and Water Quality Control Plan (Basin Plan). 
 
 
 
 
for___________________________________ __October 1, 2015__ 
Kenneth A. Harris, Jr.  Date 
Executive Officer 
Central Coast Water Board 
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PROJECT INFORMATION AND CONDITIONS 

Application Date Received:  03/13/2015 
Completed:  03/13/2015 

Applicant  

Mr. Larry Bonner 
Caltrans 
50 Higuera Street 
San Luis Obispo, CA  93401 
Email: larry.bonner@dot.ca.gov 
(805) 549-3337 

Applicant 
Representatives 

Jennifer Moonjian 
Caltrans 
50 Higuera Street 
San Luis Obispo, CA  93401 
Email: jennifer.moonjian@dot.ca.gov 
(805) 542-4763 

Project Name Route 46 Corridor Improvement-Phase 4 Whitley 2B 

Application Number 34015WQ02 

Type of Project Bridges, Overpasses and Crossings 

Project Location 

Unincorporated areas of northeastern San Luis Obispo County 
Estrella River 
Latitude: 35° 39’ 44.082” N            Longitude: -120° 23’ 41.5932” W      
Hopper Canyon 
Latitude: 35° 39’ 44.9964” N            Longitude: -120° 22’ 22.5048” W   
Cholame Creek 
Latitude: 35° 39’ 47.5092” N            Longitude: -120° 21’ 46.5876” W      

County San Luis Obispo 

Receiving Water(s) 

Estrella River 
Hopper Canyon Creek 
Cholame Creek 
317:00 Hydrologic Unit; 309.81 Hydrologic Subarea 

Water Body Type Streambed and riparian 
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Designated Beneficial 
Uses 

Estrella River 
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) 
Warm Fresh Water Habitat (WARM) 
Spawning, Reproduction, and/or Early Development (SPWN) 
Commercial and Sport Fishing (COMM) 
 
Hopper Canyon Creek 
Municipal and Domestic Water Supply 
Protection of both recreation and aquatic life 
 
Cholame Creek 
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) 
Rare, Threatened or Endangered Species (RARE) 
Commercial and Sport Fishing (COMM) 

Project Description 
(purpose/goal) 

The purpose of this project is to improve safety and provide congestion 
relief on State Route 46 between post miles 46.0 and 50.2.  
 
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 of the project (Union) 
began construction in April 2008 and was completed in July 2011. 
Phase 2 of the project (Whitley 1) began construction in January 2011 
and was completed in October 2014. Phase 3 of the project (Whitley 
2A) commenced in August 2012 and is anticipated to be completed by 
October 2015.  
 
Central Coast Regional Water Quality Control Board (Central Coast 
Water Board) staff understands that the project includes the following 
activities, as more particularly described in the Application and 
supporting materials, and reflected in the plans and designs submitted 
with the Application: 
1. Phase 4 (Whitley 2B) of the overall project will continue to convert 

the conventional two-lane highway to a four-lane, divided 
expressway. The total length of this phase is 4.2 miles. The 
Whitley 2B phase begins just east of McMillan Canyon Creek  
(Route 46 PM 46.0) and extends just to the east of the Shandon 
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Roadside Rest Area (Route 46 PM 50.2).  
2. The roadway improvements in this section will impact three 

drainages: Estrella River (PM 46.0), where a section of the northern 
bank of the river will be excavated and rock slope protection will be 
installed above top of bank, backfilled, and re-contoured as a bank 
stabilization measure; Hopper Canyon Creek (PM 47.8), where an 
existing culvert will be replaced with an upgraded and lengthened 
culvert to accommodate the highway widening; and Cholame Creek 
(PM 48.3), where a new bridge will be constructed across the creek 
to accommodate new lanes.   

U.S. Army Corps of 
Engineers Permit No. Individual Permit No. 245730S dated 05/10/2007 

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

Streambed Alteration Agreement is pending. Final, signed copy shall be 
forwarded immediately upon execution. 

Status of CEQA 
Compliance 

Environmental Impact Report dated 05/19/2006 
State Clearinghouse No. 20000011033  
Lead Agency: Caltrans 

Total Certification 
Fee $13,943 

Area of Disturbance 

Approximately 1.973 acres / 2983 linear feet total  
 
Total Streambed: 0.358 acre / 560 linear feet permanent, 0.866 acres / 
495 linear feet temporary 
Total Riparian: 0.508 acres / 763 linear feet permanent, 0.241 acres / 
1165 linear feet temporary 
 
Estrella River  
Riparian:   0.137 acre / 730 linear feet permanent; 0.235 acre / 
1130 linear feet temporary 
 
Hopper Canyon Creek 
Streambed : 0.027 acre / 180 linear feet permanent 
Riparian:   0.023 acre, 3 linear feet permanent; 0.006 acre / 35 linear 
feet temporary 
 
Cholame Creek 
Streambed: 0.331 acre / 380 linear feet permanent; 0.866 acre / 
495 linear feet temporary 
Riparian:   0.348 acre / 30 linear feet permanent  

Dredge Volume N/A 

Excavation Volume N/A 

Fill Volume N/A 
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Compensatory 
Mitigation 
Requirements 

1. The project shall implement the following compensatory mitigation: 

 Waterbody  
Waterbody 

Type 

Permanent 
Impacts 
(acres) 

Mitigation 
(acres) 

Temporary 
Impacts 

Mitigation 
(acres) 

Estrella River         
 Streambed 0.000 0.000 0.000 0.000 
  Riparian 0.137 0.000  0.235  0.235 
Hopper Canyon Creek           
  Streambed 0.027 0.054  0.000  0.000 
  Riparian 0.023 0.023  0.006  0.006 
Cholame Creek         
  Streambed 0.331 0.662 0.866 0.866 
  Riparian 0.348 0.348  0.000 0.000 
Total   0.866 1.732 1.553 1.553 
  

The following discussion (a-c) further describes the required 
mitigation itemized in the above table that differs from previously 
agreed upon mitigation ratios for the Route 46 Corridor 
Improvement Project:  
a. 0.137 acre of permanent riparian impacts at Estrella River shall 

be mitigated through native hydroseeding for erosion control. 
This impact area is highly degraded, devoid of vegetation, and 
has no habitat value. 

b. 0.023 acre of permanent riparian impacts at Hopper Canyon 
shall be mitigated through re-establishment of riparian habitat at 
a 1:1 ratio, with mitigation to be conducted offsite at the Vogel 
mitigation site. This impact area is nearly devoid of vegetation 
and has little habitat value. 

c. 0.348 acre of permanent riparian impacts at Cholame Creek 
Bridge shall be mitigated onsite through the in-kind planting of 
cottonwoods and willows in the creek with a success criteria of 
23 surviving trees (without supplemental irrigation) after five 
years of monitoring. An additional 0.348 acre of mitigation 
(reflected in the table above) shall be implemented through re-
establishment of streambed/riparian habitat at the Vogel 
mitigation site. The tree planting and Vogel mitigation result in a 
total equivalent mitigation ratio of 2:1 for permanent riparian 
impacts at Cholame Creek.  

2. The Applicant shall implement compensatory mitigation installation, 
maintenance, and monitoring as described in the Final Mitigation 
and Monitoring Plan dated 09/30/2015, the Application, and all 
supporting documents. 

3. If offsite mitigation at the Vogel mitigation site has not been 
implemented twelve (12) months after commencement of 
construction of the project as required under this Certification, 
Caltrans shall adjust the mitigation ratios stated in the Certification 
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(and include this information in their annual mitigation and 
monitoring reporting) to compensate for the temporal loss of habitat 
and the continued impacts to water quality and its associated 
beneficial uses. Caltrans shall use the following formula to adjust 
mitigation ratios: multiply the delay (in months) by 0.05 and add this 
number to the previously established mitigation ratio. For example, 
the mitigation ratio for permanent impacts to streambed that is 
mitigated within the Estrella River watershed has been established 
at 2:1. If the mitigation installation is delayed six months, the new 
mitigation ratio would be calculated as: (6 X 0.05) + 2 = 2.3. In this 
example, the new mitigation ratio would be 2.3:1. 

4. Should Caltrans determine that offsite mitigation cannot be 
implemented at the Vogel mitigation site (as outlined in the Final 
Mitigation and Monitoring Plan dated 09/30/2015), Caltrans shall 
submit a revised Mitigation and Monitoring Plan (MMP) that 
identifies a new mitigation site, describes the mitigation to be 
implemented at the site, and quantitatively demonstrates that the 
new mitigation will be of equal or superior quality to the proposed 
mitigation at the Vogel site.  Central Coast Water Board staff shall 
have thirty (30) days to review and consider approval of any revised 
MMP. Caltrans shall have thirty (30) days to respond and provide 
supplemental information, if requested. Central Coast Water Board 
staff shall have fifteen (15) days to review any supplemental 
responses. If the revised MMP is not approved, Caltrans shall 
identify a new site and repeat the above-referenced process until a 
satisfactory MMP and mitigation site has been approved by Central 
Coast Water Board staff.  At a minimum, the proposed revised MMP 
shall include: 
i. All of the information contained in Final Mitigation and 

Monitoring Plan dated 09/30/2015, including, but not limited to: 
a. Detailed mitigation design; 
b. Success criteria and performance standards; 
c. Implementation plan; 
d. Maintenance measures; 
e. Long-term management plan; 
f. Adaptive management measures; and 
g. Mitigation ratios, as described below: 

1. The habitat replacement ratio for temporary riparian, 
streambed, and wetland impacts shall be 1:1 if 
conducted within the Estrella River watershed and 2:1 if 
conducted outside the Estrella River watershed; 

2. Permanent impacts to wetlands shall be mitigated at a 
ratio of 3:1 for the creation of new wetlands, if 
implemented within the Estrella River Watershed, and 
4:1 if implemented outside the Estrella River watershed; 

3. Permanent impacts to wetlands shall be mitigated at a 
ratio of 6:1 for the re-establishment of degraded wetlands 
if implemented within the Estrella River Watershed and 
9:1 if implemented outside the Estrella River watershed; 

4. Streambed that is permanently impacted by extended 
culverts, riprap, or concrete bridgeworks shall be 
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mitigated at a ratio of 2:1 through the re-establishment of 
streambed and/or riparian vegetation if implemented 
within the Estrella River watershed, and 3:1 if 
implemented outside the Estrella River watershed; and 

5. Riparian habitat that is permanently impacted by the 
project shall be mitigated at a ratio of 2:1 through the re-
establishment of riparian vegetation, if implemented 
within the Estrella River watershed, and 3:1 if 
implemented outside the Estrella River watershed. 

ii. A legally binding instrument shall be submitted to the Central 
Coast Water Board showing evidence of a conservation 
easement or other mechanism that reflects land use restrictions 
and preservation in perpetuity for any proposed mitigation sites.   

5. Caltrans shall abide by the Minimization Route 46 Corridor 
Improvement Project FEIR/Environmental Assessment with Finding 
of No Significant Impact (May 2006), except that the Conditions 
outlined in this Certification shall take precedence if there are any 
inconsistencies between the two documents.   

6. Offsite compensatory mitigation shall be installed within twelve (12) 
months of the commencement of project construction.  Onsite 
compensatory mitigation shall be installed within twelve (12) months 
of completion of project construction. 

Project Requirements 

Project practices that are required to comply with 401 Water Quality 
Certification are as follows: 
1. All work performed within waters of the State shall be completed in 

a manner that minimizes impacts to beneficial uses and habitat.  
Measures shall be employed to minimize land disturbances that will 
adversely impact the water quality of waters of the State. 
Disturbance or removal of vegetation shall not exceed the minimum 
necessary to complete Project implementation. 

2. 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.  The 
Applicant shall inform Central Coast Water Board staff of any 
modifications that interfere with compliance with this Certification.   

3. No construction activities shall be conducted below top of creek 
banks or in other waters of the State during the winter period 
November 1 and April 30, unless prior written approval has been 
obtained from Central Coast Water Board staff.  Requests to 
conduct construction activities below top of creek banks or in other 
waters of the State during the winter period shall be submitted to 
Central Coast Water Board staff at least 21 days prior to the 
planned winter period work date. 

 
Temporary Best Management Practices (BMPs) During 
Construction 
4. Caltrans shall implement and maintain an effective combination of 

temporary erosion and sedimentation control BMPs (e.g., erosion 
control fabrics, silt fences, fiber rolls or wattles, compost, straw with 
tackifiers, temporary basins, re-vegetation with hydraulically applied 
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mulches and native seed mixes) around construction areas to 
control and eliminate erosion and sedimentation.  

5. Caltrans shall implement and maintain washout, trackout, dust 
control, and any other applicable source control BMPs.   

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

7. 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 barrier to prevent sediment 
in runoff. Stockpiles must also be protected from wind erosion  

8. Gravel bags shall be filled with clean gravel. Sand bags are not 
permitted to be used for any purpose. Gravel bags must be used in 
all applications to control water movement. 

9. Erosion and sediment control measures and other construction 
BMPs shall be implemented and maintained in accordance with all 
specifications governing their proper design, installation, operation, 
and maintenance. 

 
Rain Events 
10. Erosion and sediment control measures shall be on site prior to the 

start of construction and kept on site at all times so that they are 
immediately available for installation in anticipation of rain events.  

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

12. Caltrans shall not conduct construction activities below top of creek 
banks or in other waters of the State during rain events.  Caltrans 
shall implement effective erosion control, sediment control, and 
other protective measures prior to the start of any rainfall.  In 
addition, if work below top of creek banks or in other waters of the 
State is allowed during the time period between November 1 and 
April 30 (pursuant to Project Requirement No. 3 above), Caltrans 
shall not conduct construction activities below top of creek banks or 
in other waters of the State on any day for which the National 
Weather Service has predicted a 25% or more chance of at least 
0.1 inch rain in 24 hours.  In preparation for any such predicted rain 
event between November 1 and April 30, Caltrans shall install 
effective erosion control, sediment control, and other protective 
measures no later than the day prior to the predicted rain event.  
Construction activities below top of creek banks or in other waters of 
the State may resume after the rain has ceased, the National 
Weather Service predicts clear weather, and site conditions are dry 
enough to continue work without discharge of sediment or other 
pollutants from the project site. 

 
Spill, Soil, and Trash Containment and Control 
13. Caltrans shall retain a spill plan and appropriate spill control and 

clean up materials (e.g., oil absorbent pads) onsite in case spills 
occur.  

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

15. At all times, Caltrans shall conduct fueling and maintenance of 
vehicles and construction equipment at least 100 feet away from the 
water body. Caltrans shall stage and park vehicles, construction 
equipment, and mobile equipment at least 100 feet away from the 
water body.  

16. Caltrans does not anticipate that any excess soil from excavation 
activities will result from the project and that no soil will need be off-
hauled from any of the construction sites for Phase 4. In the event 
that excess soil is generated by the project, Caltrans shall submit 
detailed plans for the offsite disposal of any excavated soil to 
Central Coast Water Board staff for review and approval at least 
twenty-one (21) days prior to the proposed activity. 

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

 
Dewatering and Stream Diversions 
18. Dewatering and stream diversion measures are not authorized 

based on the Application. If the project requires dewatering or 
diversion, Caltrans shall submit detailed dewatering/ diversion plans 
for Central Coast Water Board staff approval at least twenty-one 
(21) days prior to any dewatering or diversion.  
Dewatering/diversion plans shall include the area to be dewatered, 
timing of dewatering, method of dewatering to be implemented, the 
storm event design, a water quality risk assessment, monitoring and 
reporting, and a rain event contingency plan.  All temporary 
dewatering/diversion methods shall be designed to have the 
minimum necessary impacts to waters of the State to isolate the 
immediate work area. All dewatering/diversion methods shall be 
installed such that natural flow is maintained upstream and 
downstream of the project area and the water pumped out through 
dewatering operations is returned to the water body downstream of 
the site after being allowed to settle out turbidity.  Any temporary 
dams or diversions shall be installed such that the diversion does 
not cause sedimentation, siltation, or erosion upstream or 
downstream of the project area.  All dewatering/diversion methods 
shall be removed immediately upon completion of 
dewatering/diversion activities.  Dewatering or diversion shall not 
commence until Caltrans has obtained Central Coast Water Board 
staff approval of any dewatering/diversion plans.  

 
Post-Construction Requirements 
19. All post-construction BMPs for the project, as described in the 

Application and submitted materials, shall be implemented and 
functioning prior to completion of the project.   

20. All construction-related equipment, materials, and any temporary 
BMPs no longer needed shall be removed and cleared from the 
project site upon completion of each section of the project, (e.g., the 
Estrella River section, the Hopper Canyon Creek section, and the 
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Cholame Creek section). 

Monitoring and 
Reporting 
Requirements 
 
 

The Applicant shall conduct the following monitoring: 
1. Visually inspect the project site and areas of waters of the State 

adjacent to project impact areas following completion of project 
construction and for five subsequent rainy seasons to ensure that 
the project is not causing excessive erosion, stream instability, 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.  

2. Monitor the compensatory mitigation site for five years.  If success 
criteria are not achieved within that time, continue annual monitoring 
and maintenance until success criteria are achieved. Compensatory 
mitigation monitoring shall include assessment of growth, survival, 
percent cover, general health and stature, signs of reproduction, 
progress towards achieving success criteria, and any other 
measures identified in the Final Mitigation and Monitoring Plan 
dated 09/30/2015.  

 
The Applicant shall provide the following reporting to 
RB3_401Reporting@waterboards.ca.gov [Note: Annual fees are 
based on submittal of reporting items 4-5 below]:  
1. Streambed Alteration Agreement - Submit a signed copy of the 

Department of Fish and Wildlife’s streambed alteration agreement 
to the Central Coast Water Board immediately upon execution and 
prior to any discharge to waters of the State.  

2. Construction Commencement Notification - At least seven (7) days 
in advance of any ground disturbing or grubbing activities, submit 
notification to the Central Coast Water Board of the date when 
project construction will begin. 

3. Discharge, Construction, and Mitigation Installation Completion 
Notification - Within seven days of completing all project discharge, 
construction, and mitigation installation activities, submit notification 
to the Central Coast Water Board of project discharge, construction, 
and mitigation installation completion.   

4. Compensatory Mitigation and Monitoring Completion Notification – 
Within seven days of Applicant verification of achievement of all 
compensatory mitigation success criteria and completion of all 
monitoring, submit notification to the Central Coast Water Board of 
compensatory mitigation success criteria achievement and 
monitoring completion.  Include identification of the date when the 
final Annual Project Status Report will be submitted. [Note: 
Submittal of Compensatory Mitigation and Monitoring Completion 
Notification does not terminate this Certification or its requirements.] 

5. Annual Project Status Report – The Applicant shall submit to the 
Central Coast Water Board an Annual Project Status Report by 
May 31 of each year following the issuance of this Certification, 
regardless of whether project construction has started or not.  The 
Applicant shall submit Annual Project Status Reports until the 

mailto:RB3_401Reporting@waterboards.ca.gov
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Applicant has conducted all required monitoring and mitigation has 
achieved all success criteria.  The final Annual Project Status 
Report is due on or before the May 31 following the achievement of 
all mitigation success criteria.  Each Annual Project Status Report 
shall include at a minimum: 
a. The status of the project: construction not started, construction 

started, or construction complete. 
b. The date of construction initiation, if applicable. 
c. The date of construction completion, if applicable.  
d. If project construction is complete: 

i. A summary of daily activities, monitoring and inspection 
observations, and problems incurred and actions taken; 

ii. Status of permanent post-construction stormwater 
management BMPs, including photo documentation of all 
BMPs; 

iii. A description of the results of the annual visual inspection of 
the project site and areas of waters of the State adjacent to 
project impact areas, including: 
1. Erosion conditions; 
2. Stream stability conditions;  
3. Water quality and beneficial use conditions;  
4. Clearly identified photo-documentation of all areas of 

permanent and temporary impact, prior to and after 
project construction; and 

5. Clearly identified representative photo-documentation of 
other project areas, prior to and after project 
construction. 

6. If the visual inspection monitoring period is over, but 
water quality problems persist, the Annual Report shall 
identify corrective measures to be undertaken, including 
extension of the monitoring period until the project is no 
longer causing excessive erosion, stream instability, or 
other water quality problems  

e. Mitigation reporting, if mitigation installation has started, 
including the following information: 
i. Date of initiation of mitigation installation and date mitigation 

installation was completed; 
ii. If mitigation installation was completed, confirmation 

mitigation was installed according to the requirements of this 
Certification and as described in the Application and the 
Final Mitigation and Monitoring Plan dated 09/30/2015; 

iii. Analysis of monitoring data collected in the field; 
iv. Quantification of growth, percent cover, survival, general 

health and stature, signs of reproduction, and documentation 
of progress toward achieving all mitigation performance 
criteria as specified in the Final Mitigation and Monitoring 
Plan dated 09/30/2015; 

v. Qualitative and quantitative comparisons of current 
mitigation conditions with preconstruction conditions and 
previous mitigation monitoring results; 

vi. Any remedial or maintenance actions taken or needed; 
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vii. Any additional information specified in the Final Mitigation 
and Monitoring Plan dated 09/30/2015; and 

viii. Annual photo-documentation representative of all mitigation 
areas, taken from vantage points from which Central Coast 
Water Board staff can identify changes in size and cover of 
plants.  Compare photos of installed mitigation with photos of 
the mitigation areas prior to installation. 

f. A description of mitigation completion status that identifies the 
amount of mitigation monitoring and maintenance remaining, or 
certifies that mitigation is complete and all required mitigation 
monitoring and maintenance has been conducted and all 
success criteria achieved.  If the monitoring period is over, but 
all success criteria have not been achieved, the Annual Report 
shall identify corrective measures to be undertaken, including 
extension of the monitoring period until the criteria are met. 

 
 



 

 

 

 

 

 

 

 

 

 

 

 

MATERIALS INFORMATION 
6. Asbestos and lead Containing Paint Survey Report 

  











 

 

 

 

 

 

 

 

 

 

 

 

MATERIALS INFORMATION 
7. Revised Foundation Report for Cholame Creek Bridge (Replace),  

Bridge Number 49-0262 R/L, dated October 7, 2014 

  



State of California California State Transportation Agency 
Department of Transportation  

 
“Provide a safe, sustainable, integrated and efficient transportation system 

to enhance California’s economy and livability” 

M e m o r a n d u m Serious Drought 
 Help Save Water 
 

To: GARY BLAKESLEY Date: October 7, 2014 
Branch Chief 
Division of Engineering Services, Structure Design File: 05-SLO-46-48.3 
Office of Bridge Design – Central, Branch 6 Project ID: 0512000076 

 EA 05-330781 
Attn: Vaikunthan Renganathan Cholame Creek Bridge (Replace) 

Project Engineer Bridge No. 49-0262 R/L 
 
           

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES  
 

Subject: REVISED FOUNDATION REPORT FOR CHOLAME CREEK BRIDGE (REPLACE) 

A Revised Foundation Report (FR) is provided for the above referenced project per your request, 
dated October 1, 2014.  The recommendations presented herein are based on reviews of published 
data, site reconnaissance, subsurface investigations, and laboratory testing.  The purpose of this 
report is to document subsurface geotechnical conditions, provide analyses of anticipated site 
conditions as they pertain to the project described herein, and to recommend design and 
construction criteria for the foundations of the bridges.  This report also establishes a geotechnical 
baseline to be used in assessing the existence and scope of differing site conditions. 

Existing Facilities and Proposed Improvements 

Route 46 in the project area is a two-lane conventional highway with 12-foot travel lanes and 8-foot 
shoulders.  It is one of the few east-west routes connecting Interstate 5 and U.S. Highway 101, and 
is a vital link between the Central Coast and Central Valley areas of California.  The route primarily 
serves interregional and interstate traffic, however it is used daily by residents of the communities 
of Paso Robles, Cholame, Shandon, and Whitley Gardens for local travel.  It is the only east-west 
route between Route 166 to the south and Route 156/152 to the north that can facilitate the 
movement of goods by truck. 

Route 46, between Route 101 to the west and the Kern County line to the east, is being converted to 
a four-lane divided expressway.  The widening in the current project area is being accomplished 
principally by adding two new lanes for westbound traffic to the north of the existing highway.  The 
existing lanes will be rehabilitated, and will ultimately serve as the travel lanes for eastbound traffic.  
The completed roadway will have 5-foot inside shoulders, two 12-foot lanes, and 10-foot outside 
shoulders for each direction of travel.  Median width will typically measure 62 feet.  Median 
crossovers and, in some cases, turn channelization will be provided to access the rural roads and 
private driveways that intersect the highway. 
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Two new parallel bridges will be constructed to convey Route 46 traffic across Cholame Creek.  
The existing Cholame Creek Bridge (Bridge No. 49-0095) will be demolished.  Constructed in 
1959, the existing bridge is a four-span structure consisting of a continuous reinforced concrete slab 
on five continuous reinforced concrete “T-beams” supported by reinforced concrete pier walls and 
diaphragm abutments.  The supports are founded on driven piles.  The bridge measures 40’-7” wide 
by 184 feet long.  The new bridges, the subject of this report, will be simple span cast-in-place post-
tensioned box girder structures supported by seat type abutments.  The eastbound structure, Bridge 
No 49-0262 R, will be 43’-0” wide and 192 feet long.  The westbound structure, Bridge No. 49-
0262 L, will be 55’-0” wide and 184 feet long.  The structure depths of right and left bridges will be 
8’-9” and 8’-3” respectively. 

The following datums were used to reference horizontal and vertical positions of the proposed 
structures: 

• Horizontal: North American Datum of 1983 (NAD83(92)) 
• Vertical: National Geodetic Vertical Datum of 1929 (NGVD29) 

Pertinent Reports and Investigations 

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

1. Caltrans ARS Online (v2.3.06). 

2. Caltrans Seismic Design Criteria, Version 1.7, April 2013. 

3. Final Hydraulic Report, Cholame Creek Bridge, Caltrans Structure Hydraulics and 
Hydrology, Ronald McGaugh, December 10, 2012. 

4. Geologic Map of the San Luis Obispo County, California, Compiled by Lew Rosenberg. 

5. Geotechnical Impact of Proposed Project: US Route 46 Widening, San Luis Obispo County, 
05-SLO-46-32.2/36.4, PSC Associates, Inc., 1992. 

Field Investigation and Testing Program 

Six geotechnical borings were performed to support foundation design recommendations for the 
proposed bridges.  The maximum depth of investigation was approximately 200 feet.  The borings 
were advanced using a self-cased wire-line drilling apparatus that provided continuous soil samples.  
Soils were visually classified in accordance with the Caltrans Soil and Rock Logging, 
Classification, and Presentation Manual (June 2010).  Standard penetration tests (SPT), ASTM test 
method 1586, were performed at approximately 5-foot depth intervals to estimate in-place density 
of the native soil.  Empirical correlations of soil strength parameters with SPT blow counts were 
used to estimate strength parameters of in-situ cohesionless soils.  Pocket penetrometer 
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measurements of unconfined compressive strength were used to estimate the undrained shear 
strength of clay samples. 

Table 1: 2012/2013 Drilling Summary 

Boring No. Completion 
Date 

Drill Rig 
Type 

Hammer 
Type 

Hammer 
Efficiency 

(%) 

Location Ground 
Surface 

Elevation 
(ft) 

Boring 
Depth 

(ft) 
Station 

(Route 46 
CL)) 

Offset 

RC-12-001 8/1/2012 CS-2000 Automatic 77 1005+72 37’ Lt. 1044.7 101.1 

RC-12-002 8/15/2012 CS-2000 Automatic 77 1004+02 24’ Lt. 1045.0 102.0 

RC-12-005 10/9/2012 CME-750 Automatic 81 1004+92 32’ Rt. 1021.0 200.3 

RC-12-006 10/16/2012 CME-750 Automatic 81 1008+84 37’ Lt. 1022.0 200.4 

RC-13-001 5/14/2013 CS-2000 Automatic 85 1003+80 69’ Rt. 1058.4 101.7 

RC-13-002 5/15/2013 CS-2000 Automatic 85 1005+85 71’ Rt. 1054.3 101.5 

Laboratory Testing Program 

Soil samples obtained from the subsurface investigation were submitted to the District 5 Materials 
Laboratory and Headquarters Geotechnical Laboratory for mechanical analyses, corrosion potential 
testing, and determination of Atterburg limits.   

Site Conditions 

Topography and Geology 

The project is located near the southern end of the Salinas Valley in the Coast Ranges geomorphic 
province.  The terrain consists of dissected plains surrounded by low to moderately steep hills.  The 
westerly flowing Estrella River is the main drainage feature in the project area.  Cholame Creek 
drains to the Estrella River approximately 2900 feet southwest of the Cholame Creek Bridge.  The 
Estrella River is a tributary of the Salinas River, which drains to Monterey Bay. 

Roadway elevations along the existing highway alignment within the immediate project limits range 
from approximately 1000 feet to about 1105 feet above mean sea level.  The Cholame Creek 
watershed elevations range from approximately 4200 feet at Black Mountain to approximately 1020 
feet at the proposed bridge site. 
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The region is divided into three geologic blocks separated by the San Andreas Fault to the east and 
the Sur-Naciemento Fault Zone to the west.  The Diablo Range is in the block located northeast of 
the San Andreas Fault.  The Gabilan Range and the Salinas Valley are located in the central block.  
The Santa Lucia Range is located in the western block.  “Basement” rocks in the western and 
eastern blocks consist of Franciscan Assemblage rocks and a complex of metamorphic units.  
Granitic intrusions form the bedrock in the central block, beneath the project area. 

Pre-Cretaceous age rocks of the Sur Series are the oldest rocks in the area.  These have been 
intruded by Cretaceous-age granite or granodiorite.  This metamorphic-granitic complex is confined 
to the central fault block, beneath the Salinas Valley and Gabilan Range.  Sedimentary rock 
formations and some volcanic units were deposited on top of the basement rocks during the 
Cretaceous and Tertiary Periods.  Subsequently, during the Quaternary Period, clastic sediments 
were deposited primarily in marine/transgression environments, which alternated with periods of 
uplift and regression during which erosion and subareal deposition occurred.  The latest uplift 
(and/or drop in sea level) occurred in Late Pliocene to Mid-Pleistocene time, leaving the sediments 
at nearly their present-day elevations.  Some of these formations have been folded and faulted by the 
same compressive forces that produced the San Andreas Fault system.  Present-day topographic 
features and drainage patterns were established by Mid-Pleistocene time. 

Dibblee (1971) mapped the bedrock beneath the project area as granitic rock (“gr”≅quartz 
granodiorite), which intruded and crystallized during Cretaceous time, 60 to 80 million years ago.  
Paso Robles Formation (“QTp”), deposited in Late Pliocene and early Pleistocene time (2 to 3 
million years ago), overlies the granitic bedrock.  The Paso Robles Formation consists of easily 
eroded sands and gravels with lesser amounts of silts and clay, deposited by running water.  The 
formation varies in thickness, from a few feet on top of the granitic ridges west of Paso Robles, up 
to several hundred feet along the existing Route 46 alignment in the eastern portion of the project 
area.  Bedding within the Paso Robles Formation is not usually apparent.  However, the few 
available exposures suggest that bedding dips generally toward the north at low angles (1 to 2 
degrees): Dibblee mapped the axis of a gentle anticline southwest of the project area.  

The project area is underlain by Holocene alluvial deposits (“Qa”), composed of unconsolidated, 
moderately sorted silt and sand with discontinuous lenses of clay and silty clay; and Paso Robles 
Formation (“QTp”), consisting of sand and clay.  A geologic map of the project area is provided in 
the attachments to this report. 

Climate 

The project is located in the Paso Robles Hills and Valleys sub-region of the Central California 
Coast Ranges ecological section.  The climate in the project area is semi-arid, with hot summers and 
cool winters.  The mean annual precipitation is 12 to 18 inches and the mean annual air temperature 
is about 59° F.  Winters are generally mild with occasional single digit lows, but average highs in 
the 60’s.  Summers are hot.  The average high temperature in the summer is 91° F, but temperatures 
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often peak the 100’s.  Nearly all precipitation accumulates during Pacific storms between October 
and May, with the majority falling during winter months.  Vegetation in the project area primarily 
consists of grasslands and oak woodland, with willow trees growing near sources of water. 

Soil Conditions  

The borings on the westerly bank of Cholame Creek encountered 10 to 23 feet of alluvium 
composed of loose to medium dense sand and clayey sand, overlying dense to very dense sand, 
clayey sand, silty sand and hard clay of the Paso Robles Formation.  The borings on the easterly 
bank of the creek encountered nearly 40 feet of alluvium consisting of stiff to hard sandy lean clay 
and loose to medium dense sand, silty sand, and clayey sand overlying Paso Robles Formation.  
Two geotechnical borings were advanced in the creek bottom.  Those borings encountered 
approximately 10 to 20 feet of alluvium overlying Paso Robles Formation.  

Groundwater 

While drilling the last 10 to 15 feet of boring R-12-001, it was noticed that more water was being 
recovered than was being pumped down the hole to remove the drill cuttings.  It was suspected that 
the boring had intercepted a confined aquifer.  The water level was allowed to stabilize overnight, 
and was measured through the drill steel the following morning.  The water level was 20.4 feet 
below the ground surface, at elevation 1024.3 feet.  The boring was then instrumented as an open-
standpipe observation well.  The bottom 52 feet of the hole was backfilled with bentonite pellets in 
an attempt to seal off the suspected artesian groundwater.  A 1-1/2” slotted PVC pipe was installed 
in the upper 49 feet of the hole and the annulus was backfilled with washed #8 sand.  The upper 5 
feet of the well annulus was sealed with bentonite to prevent surface water from intruding into the 
well.  Subsequent water level measurements encountered groundwater between 33.6 feet and 35.3 
feet below the ground surface, equating to groundwater elevations between 1011.1 feet and 1009.4 
feet. 

Boring RC-12-002 was instrumented with a piezometer to monitor artesian head.  The piezometer 
was constructed to intercept any aquifers between elevation 943.0 feet and elevation 981.5 feet.  
The water level was measured at elevation 1003.9 feet on August 14, 2012, indicating a minimum 
of 22.4 feet of artesian head on that date. 

A geotechnical investigation performed in May 2000 encountered groundwater at the approximate 
elevation of the creek bottom, around 1023 feet. 
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Table 2: Groundwater Monitoring 

Boring ID Support 
Surface 

Elevation 
(feet) 

Monitored 
Elevation 

Range 
(feet) 

Date 
Depth to 

Groundwater 
(feet) 

Groundwater 
Elevation 

(feet) 

R-12-001 Abut. 2 (Lt.) 1044.7 995.7-1039.7 

8/14/2012 33.6 1011.1 
8/20/2012 33.9 1010.8 
3/15/2013 34.0 1010.7 
5/21/2014 35.3 1009.4 

R-12-002 Abut. 1 (Lt.) 1045.0 943.0-981.5 
8/14/2012 41.1 1003.9 
3/15/2013 38.9 1006.1 
5/21/2014 42.1 1002.9 

Scour Evaluation 

Channel degradation was a recurrent problem between 1962 and 1997.  The degradation caused 
undermining of the pile caps at the pier walls of the existing bridge and exposure of the piles, bank 
erosion, and failures of the bank slope protection measures.  Rock slope protection (RSP), sacked 
concrete riprap, and rock check dams were placed at various times to address those issues.  
However, throughout the bridge's recorded history failures/washouts of the countermeasures usually 
followed their placement.  In 1997, extensive channel and bank improvements were completed 
upstream and downstream of the bridge under an emergency contract.  The improvements included 
strengthening the rock checkdam with sheetpiles; and placing gabions, RSP, and concrete sack 
riprap along sections of the channel and banks.  Scour monitoring devices (tilt sensors and a stage 
gage) were installed on the bridge in 1999.  The bridge has been listed as “Scour Critical” since 
1997 even though the 1997 countermeasures have held up.  The 1999 Bridge Inspection Report 
recommended construction of a new deep foundation at Pier 3.  A 2005 Bridge Scour Evaluation – 
Plan of Action recommended total replacement of the bridge.  The 2005 report stated that if the 
sheet pile check dam were to fail the critical scour elevation would likely be reached 
instantaneously.  

The following scour data was provided by Structures Hydraulics and Hydrology in the 2012 Final 
Hydraulics Report.  The scour calculations are based on a 75-year design life for the proposed 
structures, and assume that the site is underlain by silty to fine sand with little or no cohesion.  The 
report recommends that the current project not substantially disturb the emergency countermeasures 
that were completed in 1997. 
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Table 3: Scour Summary 

Scour Type Scour Depth 
(feet) 

Degradation 3.8 
Contraction Scour 1.0 
Abutment Scour 0.8 

The new bridge abutments will be protected against scour by rock slope protection, so scour was not 
considered in calculating pile tip elevations at those supports. 

Corrosion Evaluation 

Representative soil samples taken during the foundation investigation were tested for corrosion 
potential.  The Department considers a site 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: 

• Chloride concentration is greater than or equal to 500 ppm 
• Sulfate concentration is greater than or equal to 2000 ppm 
• The pH is 5.5 or less 

Since resistivity serves as an indicator parameter for the possible presence of soluble salts, tests for 
sulfate and chloride are usually not performed unless the resistivity of the soil is 1,000 ohm-cm or 
less. 
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Table 4: Corrosion Test Summary 

Boring Depth SIC 
Number 

Minimum 
Resistivity 
(Ohm-Cm) 

pH 
Chloride 
Content 
(ppm) 

Sulfate 
Content 
(ppm) 

RC-12-001 

0’-35’ C494601 621 7.74 146 1989 
35’-60’ C494602 1154 8.43 N/A N/A 
60’-80’ C494603 1563 8.54 N/A N/A 
80’-100’ C494604 1554 8.66 N/A N/A 

RC-12-002 

16’-17.5’ C494605 2255 9.46 N/A N/A 
26’-27.5’ C494606 826 8.6 N/A* N/A* 
36’-39’ C494607 3350 8.95 N/A N/A 
86’-87’ C494609 1518 8.56 N/A N/A 

91’-92.5’ C494610 660 8.35 N/A* N/A* 
95’-97’ C494611 2030 8.62 N/A N/A 

RC-12-005 

57’-60’ C494621 1744 8.03 N/A N/A 
83’-85’ C494622 3248 8.7 N/A N/A 

125’-127’ C494623 2209 8.44 N/A N/A 
183’-185’ C494624 2668 8.58 N/A N/A 

RC-12-006 

46’-47’ C494625 1892 8.77 N/A N/A 
57.5’-58.5’ C494626 1666 8.33 N/A N/A 
71.5’-73’ C494627 2838 8.71 N/A N/A 
97’-99’ C494628 1563 8.39 N/A N/A 

109’-110.5’ C494629 2820 8.63 N/A N/A 
128’-130’ C494630 2956 8.64 N/A N/A 
192’-195’ C494631 1508 8.51 N/A N/A 
196’-198’ C494632 1515 7.99 N/A N/A 

RC-13-001 

13.5’-15’ C494637 968 8.04 67 81 
22’-23’ C494639 2103 9.09 N/A N/A 
37’-38’ C494640 2053 9.55 102 626 

63.5’-65’ C494641 1270 8.68 N/A N/A 
71’-73’ C494642 851 8.55 48 140 

93.5’-96’ C494643 1880 8.87 N/A N/A 

RC-13-002 

8’-10’ C494644 863 8.44 137 137 
30’-32’ C494645 430 8.15 429 590 

42’-43.5’ C494646 1293 8.79 N/A N/A 
56.5’-58’ C494647 3135 9.25 N/A N/A 
62’-64’ C494648 950 8.64 71 163 
73’-74’ C494649 1742 8.92 N/A N/A 

Corrosive if: ≤ 1000 ≤ 5.5 ≥ 500 ≥ 2000 
*Insufficient sample quantity to test for chlorides and sulfates 
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Based on corrosion test results, and because the project area is not within 1000 feet of salt or 
brackish water, the site is considered non-corrosive. 

Seismic Recommendations 

The project is located within a seismically active region of California.  There are several earthquake 
faults in close proximity to the project area.  Table 5 lists the active and potentially active faults in 
the vicinity of the project as described in Caltrans 2012 Fault Database.  Corresponding Moment 
Magnitudes and distances to the bridge site are also given.  A fault map is included in the 
attachments to this report. 

Table 5: Active and Potentially Active Faults 

Fault 

Moment 
Magnitude 

of Maximum 
Credible 

Earthquake1 

Fault 
ID2 

Type 
of 

Fault3 

Distance to 
Fault from 

Project Area 
(kilometers)4 

San Andreas Fault Zone (Parkfield section) 7.9 214 SS 9.9 
San Andreas Fault Zone (Cholame section) rev 7.9 220 SS 10.0 
Rinconada 2011 CFM 7.4 209 SS 29.7 
Lost Hills 6.7 217 R 41.0 
Oceanic – West Huasna 6.9 223 R 44.3 
Cambria Fault 6.3 228 N 46.2 

A design response spectrum for the project area was estimated using Caltrans ARS Online (v2.3.06), 
a web-based tool that calculates both deterministic and probabilistic acceleration response spectra 
for any location in California based on criteria provided in Appendix B of Caltrans Seismic Design 
Criteria.  The procedure used by ARS Online was developed to calculate the minimum seismic 
design requirements for bridges on State highways.  The method calculates design response spectra 
over a range of periods.  The design response spectrum is based on the envelope of a deterministic 
and a probabilistic spectrum.  The deterministic spectrum is calculated as the arithmetic average of 
median response spectra computed using the Chiou & Youngs and Campbell & Bozorgnia ground 
motion prediction equations (CY-CB GMPE).  These equations are applied to all faults in or near 
                                              
1 According to Caltrans 2012 Fault Database 
2 Caltrans 2012 Fault Database Identifier 
3 SS=strike-slip fault; R=reverse fault; N=normal fault 
4Perpendicular distance to fault or fictitious extension of fault 
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California considered to be active in the last 700,000 years (late Quaternary age) and capable of 
producing a moment magnitude earthquake of 6.0 or greater. 

The probabilistic spectrum is obtained from the 2008 USGS Seismic Hazard Map for the 5% in 50 
years probability of exceedance (or 975 year return period).  The spectral values are adjusted with a 
soil amplification factor based on an average of the Boore-Atkinson (2008), Campbell Bozorgnia 
(2008), and Chiou-Youngs (2008) ground motion prediction models.  The 2009 USGS Probabilistic 
Seismic Hazard Analysis Interactive Deaggregation Tool was used to check the probabilistic 
spectrum. 

The design response spectrum was governed by the probabilistic spectrum with a soil amplification 
factor for a VS30

5 of 340 meters per second.  The VS30 value was determined from a P-S log of 
boring RC-12-005.  The final design response spectrum is provided in the attachments to this report. 

No known active or potentially active faults project towards or cross the highway alignment within 
the project limits.  Therefore, there is low potential for surface fault rupture to occur and no 
mitigation efforts are necessary. 

Liquefaction is a near-total loss of soil strength due to an increase in pore water pressure during 
cyclic loading, such as occurs during an earthquake.  Loose sands and gravels with 35 percent fines 
or less that have the potential of being saturated are susceptible to liquefaction. Generally, the 
younger and looser the sediment, and the shallower the water table, the more susceptible the soil is 
to liquefaction.  Sediments most susceptible to liquefaction include historical and late Holocene age 
river channel and flood plain deposits, and poorly compacted fills.  Bedrock and dense soils, 
including well-compacted fills have a low susceptibility to liquefaction.  Liquefaction is most 
prevalent in areas where groundwater lies within 30 feet of the ground surface; liquefaction rarely 
occurs in areas with groundwater deeper than 50 feet. 

Based on inspection of the Log of Test Borings, and assuming contemporary groundwater 
elevations, the potential for liquefaction in the area of the Cholame Creek Bridges is considered to 
be low.  While there is a high potential for strong ground motion, there are no loose granular soils 
present at an elevation where they would be saturated with groundwater.  If groundwater were 
present at the elevation of the creek bottom as it was at the time of 2000 subsurface investigation, 
there is potentially approximately 7 feet of liquefiable soil at the locations of the easterly bridge 
abutments, between elevations 1014 feet and 1021 feet. 

Foundation Recommendations 

Driven H-piles are the recommended foundation type for the Cholame Creek Bridge abutments and 
abutment wingwalls.  HP 10x57 piles are proposed.  Driven piles having the recommended lengths 

                                              
5Average shear wave velocity for the upper 30 meters of soil 
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and cross section will meet the requirements for permissible settlement under Service Limit State 
loads provided on the “Final Foundation Data Sheet.”  Pile tip elevations for the abutments were 
conservatively calculated assuming groundwater present to the elevation of the creek bottom.  
Bridge Design – Central, Branch 6 provided the lateral load pile tip elevations for the abutment 
wingwalls reported in the following tables. 

 
Table 6: Left Bridge Abutment Foundation Design Recommendations 

Support Pile Type 

LRFD Service-I 
Limit State Load 

Per Support 
(kips) 

LRFD Service-I 
Limit State 

Total Load per Pile 
(Compression) 

(kips) 

Nominal 
Resistance 

(kips) 

Cut-off 
Elevation 

(ft) 

Design Tip 
Elevations 

(ft) 

Specified Tip 
Elevation 

(ft) 

Nominal 
Driving 

Resistance 
Required 

(kips) Total Permanent 

Abut. 1 HP 10X57 4426 4032 125 250 1029.53 1009 (a) 
1011 (c) 1009 250 

Abut. 1 
Left WW HP 10X57 45 20 45 90 1052.23 

1036 (a) 
1051 (c) 
1032 (d) 

1032 90 

Abut. 1 
Right WW HP 10X57 45 20 45 90 1055.29 

1036 (a) 
1054 (c) 
1035 (d) 

1035 90 

Abut. 2 HP 10X57 4426 4032 125 250 1028.01 994 (a) 
1005 (c) 994 250 

Abut. 2 
Left WW HP 10X57 45 20 45 90 1051.23 

1034 (a) 
1050 (c) 
1031 (d) 

1031 90 

Abut. 2 
Right WW HP 10X57 45 20 45 90 1054.29 

1034 (a) 
1053 (c) 
1034 (d) 

1034 90 

Notes: 
1) Design tip elevations for Abutments are controlled by: (a) Compression and (c) Settlement respectively. 
2) Design tip elevations for Abutment Wingwalls are controlled by: (a) Compression, (c) Settlement, and (d) 

Lateral Load respectively. 
3) The specified tip elevation shall not be raised. 
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Table 7: Right Bridge Abutment Foundation Design Recommendations 

Support Pile Type 

LRFD Service-I 
Limit State Load 

Per Support 
(kips) 

LRFD Service-I 
Limit State 

Total Load per Pile 
(Compression) 

(kips) 

Nominal 
Resistance 

(kips) 

Cut-off 
Elevation 

(ft) 

Design Tip 
Elevations 

(ft) 

Specified Tip 
Elevation 

(ft) 

Nominal 
Driving 

Resistance 
Required 

(kips) Total Permanent 

Abut. 1 HP 10X57 3665 3281 118 240 1034.08 1008 (a) 
1024 (c) 1008 240 

Abut. 1 
Left WW HP 10X57 45 20 45 90 1057.69 

1038 (a) 
1056 (c) 
1038 (d) 

1038 90 

Abut. 1 
Right WW HP 10X57 45 20 45 90 1060.03 

1038 (a) 
1059 (c) 
1040 (d) 

1038 90 

Abut. 2 HP 10X57 3665 3281 118 240 1033.17 999 (a) 
1007 (c) 999 240 

Abut. 2 
Left WW HP 10X57 45 20 45 90 1056.69 

1022 (a) 
1055 (c) 
1037 (d) 

1022 90 

Abut. 2 
Right WW HP 10X57 45 20 45 90 1059.03 

1023 (a) 
1058 (c) 
1039 (d) 

1023 90 

Notes: 
1) Design tip elevations for Abutments are controlled by: (a) Compression and (c) Settlement respectively. 
2) Design tip elevations for Abutment Wingwalls are controlled by: (a) Compression, (c) Settlement, and (d) 

Lateral Load respectively. 
3) The specified tip elevation shall not be raised. 
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Table 8: Left Bridge Pile Data Table 

Location Pile Type 

Nominal Resistance Cut-off 
Elevation 

(ft) 

Design Tip 
Elevation 

(ft) 

Specified Tip 
Elevation 

(ft) 

Nominal 
Driving 

Resistance 
(kips) 

Compression 
(kips) 

Tension 
(kips) 

Abut. 1 HP 10X57 250 N/A 1029.53 1009 (a) 
1011 (c) 1009 250 

Abut 1  
Left WW HP 10X57 90 N/A 1052.23 

1036 (a) 
1051 (c) 
1032 (d) 

1032 90 

Abut 1  
Right WW HP 10X57 90 N/A 1055.29 

1036 (a) 
1054 (c) 
1035 (d) 

1035 90 

Abut 2 HP 10X57 250 N/A 1028.01 994 (a) 
1005 (c) 994 250 

Abut 2  
Left WW HP 10X57 90 N/A 1051.23 

1034 (a) 
1050 (c) 
1031 (d) 

1031 90 

Abut 2  
Right WW HP 10X57 90 N/A 1054.29 

1034 (a) 
1053 (c) 
1034 (d) 

1034 90 

Notes:  
1) Design tip elevations for Abutments are controlled by: (a) Compression and (c) Settlement respectively. 
2) Design tip elevations for Abutment Wingwalls are controlled by: (a) Compression, (c) Settlement, and 

(d) Lateral Load respectively. 
3) The specified tip elevation shall not be raised. 
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Table 9: Right Bridge Pile Data Table 

Location Pile Type 

Nominal Resistance Cut-off 
Elevation 

(ft) 

Design Tip 
Elevation 

(ft) 

Specified Tip 
Elevation 

(ft) 

Nominal 
Driving 

Resistance 
(kips) 

Compression 
(kips) 

Tension 
(kips) 

Abut. 1 HP 10X57 240 N/A 1034.08 1008 (a) 
1024 (c) 1008 240 

Abut 1  
Left WW HP 10X57 90 N/A 1057.69 

1038 (a) 
1056 (c) 
1038 (d) 

1038 90 

Abut 1  
Right WW HP 10X57 90 N/A 1060.03 

1038 (a) 
1059 (c) 
1040 (d) 

1038 90 

Abut 2 HP 10X57 240 N/A 1033.17 999 (a) 
1007 (c) 999 240 

Abut 2  
Left WW HP 10X57 90 N/A 1056.69 

1022 (a) 
1055 (c) 
1037 (d) 

1022 90 

Abut 2  
Right WW HP 10X57 90 N/A 1059.03 

1023 (a) 
1058 (c) 
1039 (d) 

1023 90 

Notes:  
1) Design tip elevations for Abutments are controlled by: (a) Compression and (c) Settlement respectively. 
2) Design tip elevations for Abutment Wingwalls are controlled by: (a) Compression, (c) Settlement, and 

(d) Lateral Load respectively. 
3) The specified tip elevation shall not be raised. 

Construction Considerations 

Pile driving is expected to be difficult due to the well-consolidated nature of the foundation soils.  It 
may be necessary to drill pilot holes prior to driving piles in order to attain the specified tip 
elevation.  Drilling must be in accordance with Section 49-2.01C(3), “Drilling,” of the Standard 
Specifications.  Drilled holes must not extend deeper than 10 feet above the specified tip elevation.  
The Office of Geotechnical Design North is to be contacted if the constructed pile tip elevation is 
above the specified tip elevation. 

The contract special provisions should specify that the contractor provide a driving system submittal 
to ensure that the proposed hammer will be sufficient to drive the piles to the specified tip elevation 
with a reasonable blow count, but without damaging the piles.  The submittal must meet the 
requirements of Section 49-2.01A(3)b, “Driving System Submittal,” of the Standard Specifications. 

Some of the abutment piles from the existing Cholame Creek Bridge (Bridge No. 49-0095) may 
interfere with piles for the new bridge for eastbound traffic.  Conflicting piles from the existing 
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bridge may be removed entirely and the holes backfilled prior to driving new piles, or the 
conflicting piles for the new bridge may be relocated with the approval of the Engineer. 

Project 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 
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 (Cholame Creek Bridge, Bridge No. 49-0262 R/L). 

Data and information included in the Information Handout provided to the Bidders and 
Contractors are: 

A.  Revised Foundation Report for Cholame Creek Bridge (Replace) dated October 7, 2014. 

Data and information available for inspection at the District Office: 

A.  None 
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Cholame Creek Bridge (Bridge No. 49-0262R/L)

ATTACHMENT 3

Earthquake Faults
SLO-46 Corridor Improvements, Whitley 2B Segment

05-SLO-46-46.0/50.2
EA: 05-330781, Prj ID 0512000076



ATTACHMENT 4
Final Design Response Spectrum

Cholame Creek Bridge (Replace)
Bridge No. 49-0262 R/L SDC Controlling Procedure :

Period (s) SDC 
0.010 0.782
0.020 0.922
0.030 1.030
0.050 1.185
0.075 1.324
0.100 1.432
0.120 1.502
0.150 1.591
0.200 1.715
0.250 1.687
0.300 1.666
0.400 1.523
0.500 1.421
0.750 1.273
1.000 1.118
1.500 0.811
2.000 0.612
3.000 0.406
4.000 0.294
5.000 0.237

Deterministic Procedure Data
Fault San Andreas (Cholame Seg.) Rrup 9.97 km
Fault ID 220 Rjb 9.97 km
Style SS Rx 9.97 km
Mmax 7.9 VS30 340 m/s
Dip 90 deg Z1.0 N/A m
ZTOR 0/0 km Z2.5 N/A km

Notes
ARS curve was modified for Near Fault Directivity Effect (SDC Section 6.1.2.1)

Probabilistic
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MATERIALS PROPERTIES SUMMARY
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ATTACHMENT 5
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USCS Classification
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Unconfined Compressive Strength (psi)

Liquid Limit

Plasticity Index

Resistivity (ohm-cm)

pH

Sulfates (ppm)

Chlorides (ppm)

Dry Density (pcf)

Dry Density (pcf)

Moisture (%)

Moisture (%)

Specific Gravity

Friction Angle (^)

Friction Angle (^)

Friction Angle (^)

Friction Angle (^)

Cohesion (psf)

Cohesion (psf)

Cohesion (psf)

Cohesion (psf)

C
o
n
s
o
l
.

Consolidation Index (Cc)

Recompression Index (Cr)

37.5 mm (1�")

12.5 mm (1/2")

RC-12-001

494603

621

7.74

146

1154

8.43

N/A

RC-12-002

24’ Lt.

8/14/2012

1554

8.66

494607 494608

41’-42.5’

N/A

N/A

Initial Void Ratio

Expansion Index

CHOLAME CREEK BRIDGE (BRIDGE NO. 49-0262 R/L)

1005+72

Rte. 46 CL

37’ Lt.

494601

0’-35’

1989

8/1/2012 8/1/2012

494602

35’-60’

N/A

8/1/2012

60’-80’

1563

8.54

N/A

N/A

8/1/2012

494604

80’-100’

Rte. 46 CL

1004+02

8/14/2012 8/14/2012 8/14/2012

494605 494606

16’-17.5’ 26’-27.5’ 36’-39’

SP-SC SC-SM SW-SC SC

100

99

99

98

95

84

58

34

18

11

9.46

2255

N/A

N/A

100

98

97

91

69

49

8.6

826

N/A*

N/A*

100

95

62

28

14

9

8.95

3350

N/A

N/A

100

97

86

64

48

* Insufficient sample quantity to test for chloride and sulfate concentration

26

6

32

14

12.1

05-SLO-46-48.3
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Plasticity Index

Resistivity (ohm-cm)

pH
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Dry Density (pcf)

Dry Density (pcf)
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Friction Angle (^)
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Friction Angle (^)

Cohesion (psf)

Cohesion (psf)

Cohesion (psf)

Cohesion (psf)

C
o
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o
l
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Consolidation Index (Cc)

Recompression Index (Cr)

37.5 mm (1�")

12.5 mm (1/2")

494610 494621 494622 494623 494624

10/2/2012

ATTACHMENT 5

Initial Void Ratio

Expansion Index

MATERIALS PROPERTIES SUMMARY
CHOLAME CREEK BRIDGE (BRIDGE NO. 49-0262 R/L)

RC-12-002

1004+02

Rte. 46 CL

24’ Lt.

8/14/2012 8/14/2012 8/14/2012

494609 4+94611

86’-87’ 91’-92.5’ 95’-97’

SM CL SM

100

97

88

69

47

35

8.56

1518

100

99

96

82

63

53

8.35

660

46

26

N/A*

N/A*

* Insufficient sample quantity to test for chloride and sulfate concentration

N/A

N/A

N/A

N/A

8.62

2030

NP

100

96

79

49

28

RC-12-005

1004+92

Rte. 46 CL

32’ Rt.

10/2/2012 10/3/2012 10/9/2012

57’-60’ 83’-85’ 125’-127’ 183’-185’

SM SM SM SM

100

99

94

85

68

48

33

11

5

21

2 NP NP NP
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97

90

74

50

30

19

5

2

100

99

93

71

39

25

20

11

7

100

99

97

86

64

42

28

20

7

3

1744 3248 2209 2668

8.03 8.7 8.44 8.58

N/A

N/A

N/A

N/A N/A

N/A N/A

N/A

- - - -

16.2

05-SLO-46-48.3
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ATTACHMENT 5

MATERIALS PROPERTIES SUMMARY

10/10/2012

494626 494628 494629 494630

57.5’-58.5’

494631 494632

196’-198’

N/A

N/A

Initial Void Ratio

Expansion Index

CHOLAME CREEK BRIDGE (BRIDGE NO. 49-0262 R/L)

RC-12-006

1004+84

37’ Lt.

Rte. 46 CL

10/10/2012 10/11/2012 10/11/2012 10/16/2012 10/17/2012 10/17/2012 10/17/2012

494625 494627

71.5’-73’ 97’-99’ 109’-110.5’ 128’-130’ 192’-195’46’-47’
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6 NP
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-

1892 1666 2838 1563 2820 2956 1508 1515

8.77 8.33 8.71 8.39 8.63 8.64 8.51 7.99

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

05-SLO-46-48.3



Page 4 of 5

D
E

S
C

R
I
P

T
I

O
N

Boring No.

Station

Line

Date Sampled

Sample ID

Depth Below OG

USCS Classification

Offset

50 mm (2")

25 mm (1")

19 mm (3/4")

9.5 mm (3/8")

4.75 mm (No. 4)

2.36 mm (No. 8)

1.18 mm (No. 16)

600 um (No. 30)

300 um (No. 50)

150 um (No. 100)

75 um (No. 200)

5 um

1 um

P
A

R
T
I
C

L
E
 

S
I
Z

E
 

A
N

A
L

Y
S
I
S

P
I

C
O

R
R

O
S
I

O
N

D
E

N
S
I
T

Y
 

A
N

D

I
n
 

S
i
t
u

O
p
t
i

m
u

m

M
O
I
S

T
U

R
E
 

C
O

N
T

E
N

T

C
U
e
 

T
R
I

A
X
I

A
L

R
E

M
O

L
D

E
D
 
9
0

%
I

N
 

S
I
T

U

E
f
f
e
c
t
i
v
e

E
f
f
e
c
t
i
v
e

T
o
t
a
l

T
o
t
a
l

S
t
r
e
s
s

S
t
r
e
s
s

S
t
r
e
s
s

S
t
r
e
s
s

Unconfined Compressive Strength (psi)

Liquid Limit

Plasticity Index

Resistivity (ohm-cm)

pH

Sulfates (ppm)

Chlorides (ppm)

Dry Density (pcf)

Dry Density (pcf)

Moisture (%)

Moisture (%)

Specific Gravity

Friction Angle (^)

Friction Angle (^)

Friction Angle (^)

Friction Angle (^)

Cohesion (psf)

Cohesion (psf)

Cohesion (psf)

Cohesion (psf)

C
o
n
s
o
l
.

Consolidation Index (Cc)

Recompression Index (Cr)

37.5 mm (1�")

12.5 mm (1/2")

ATTACHMENT 5

MATERIALS PROPERTIES SUMMARY

5/14/2013

494638 494640 494641 494642 494643

N/A

N/A

Initial Void Ratio

Expansion Index

CHOLAME CREEK BRIDGE (BRIDGE NO. 49-0262 R/L)

RC-13-001

1003+80

69’ Rt.

Rte. 46 CL

494637 494639

37’-38’ 93.5’-96’

SC CL SM CH

N/A

N/A

N/A

N/A

5/14/2013 5/14/2013 5/14/2013 5/14/2013 5/14/2013 5/14/2013

13.5’-15’ 18’-19’ 22’-23’ 63.5’-65’ 71’-73’

SW-SM SM SM
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62
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73

61

51
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57
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NP

1880

8.87

67

81

102

626

48

140

05-SLO-46-48.3
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ATTACHMENT 5

MATERIALS PROPERTIES SUMMARY

5/15/2013

494645 494647 494648 494649

N/A

N/A

Initial Void Ratio

Expansion Index

CHOLAME CREEK BRIDGE (BRIDGE NO. 49-0262 R/L)

RC-13-002

1005+85

Rte. 46 CL

494644 494646

42’-43.5’

CL CL SM SM

137

137

429

590

N/A

N/A 163

N/A

N/A

98

5/15/2013 5/15/2013 5/15/2013 5/15/2013 5/15/2013

8’-10’ 30’-32’ 56.5’-58’ 62’-64’ 73’-74’

SW-SM CL

100
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95

83

65

51

32

14
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8.44 8.15

430

29
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100
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75

64
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NP
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52
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71’ Rt.

05-SLO-46-48.3



 

 

 

 

 

 

 

 

 

 

 

 

MATERIALS INFORMATION 
8. Final Hydraulic Report for Cholame Creek Bridge (Replace), 

Bridge Number 49-0262 R/L, dated December 10, 2012 

  



1 

State of California – Department of Transportation 
Division of Engineering Services 

Structure Design Services 
 

Structure Hydraulics and Hydrology 
 

 

FINAL HYDRAULIC REPORT 
 

Cholame Creek Bridge 
 

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

 
Old Bridge No. 49-0095  

New Bridge No. 49-0262 R/L 
 

Project ID 0512000076 
 

EA 05-330781 
 

05-SLO-46-PM 46.0/50.2 
 

December 10, 2012 
 
 

_________________________________________________________________________________________________ 
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 
_______________________________________________________________________________ 
 



State of California                                            Business Transportation & Housing Agency 

Cholame Creek 
Bridge # 49-0095 

05-SB-101- PM 41.2/50.2 
EA 05-330731 

1 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
General: 
It is proposed to replace the existing structure along the new alignment of state Route 46.  This 
replacement includes right and left bridges and 2 Alternatives.  
 

Alternative 1  consists of a simple span structure.  Structures depth of the right and left 
bridges are 8.75' and 8.25', respectively.  This alternative is preferred, but is only viable 
if the results from the structure hydraulic study indicates adequate freeboard for the 
design flood. 
 
Alternative 2   consists of two equal-length spans.  Structures depth of both right and left 
bridges is approximately 3'-9".  The bents will likely be composed of two columns for the 
Right bridge and three columns for the Left bridge.  We anticipate using 3' diameter 
circular columns, and are considering 5' diameter CIDH shafts as a possible foundation 
option. 
 
For either alternative, District is planning to specify rock slope protection at both 
embankments. 
 

 
This evaluation is based on a review of Caltrans Bridge Maintenance Records, As-Built plans, 
hydrologic and hydraulic reports submitted for FEMA, and General Plans submitted by Structure 
Design.  The General Plans are dated 11/19/2012.  
 
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 
 
 

Proposed Cholame 
Creek Bridge 49 0262R/L 

N 



State of California                                            Business Transportation & Housing Agency 

Cholame Creek 
Bridge # 49-0095 

05-SB-101- PM 41.2/50.2 
EA 05-330731 

2 

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: 
Channel degradation was a recurrent issue since 1962.  This degradation caused severe 
exposure/undermining of pier footings, bank erosion, and failures of the bank slope protections.  
To address these issues, rock slope protection, sacked concrete riprap, "toe wall", and a 
checkdam were placed.  However, throughout the bridge's recorded history, failures/washouts 
of these countermeasures usually followed its placement.  In 1997, extensive channel and bank 
improvements upstream and downstream were completed.  These included strengthening the 
checkdam with sheetpiles, placing gabions, RSP and concrete sack riprap along sections of the 
channel and banks.  Additionally, in 1999 scour monitoring devices were also installed.  These 
devices included a Stream Stage Gage and a Clinometer (tilt sensor). 
 
The earliest recorded coding for scour potential (Item 113) was found in the 1997 Bridge 
Inspection Report  The 113 was coded '3', and this code has not changed since. However, since 
the completion of the channel improvements in 1997, there has not been any further mention of 
channel degradation, bank failures, or undermining of the footing at Pier 3.  There is no flooding 
history for this location. 
 
Basin: 
Cholame Creek drains approximately 236 square miles. The watershed spans from the South 
Eastern Monterey County to the North Eastern portion of San Luis Obispo County and 
encompasses all of the Cholame Valley.  Watershed elevations range from approximately 4200 
feet at Black Mountain to approximately 990 feet at the proposed bridge site.  This watershed 
seems to have potential for debris yield.  Channel slope was estimated at 1.5 %, approximately 
1000 feet upstream of the proposed bridge site and 3% downstream of the proposed bridge site.  
Average annual precipitation within the watershed is about 15 inches.   
 
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 19,000 cfs.  This is a 
conservative value as compared to the calculations during the 1997 renovations. The flow used 
at that time was approximately 15,000 cfs. For design purposes the Q100 flow value of 
approximately 19,000 cfs shall be used. 
  
Streambed: 
The existing channel is relatively straight.  It is anticipated that the bridge will have a no skew. 
Degradation has been a problem for this structure, but since the 1997 renovations the channel 
has not changed much.  For the natural channel bottom a previous Log of Test Borings 
indicated fine sands to elevation 1004.  Maximum penetration for the Borings was to elevation 
991 ft. 
 
Model Preparation and Parameters 
US Army Corps of Engineers software Hec-Ras was used to create the 1 dimensional model for 
this project.  The General Plans were referenced to acquire the planned deck elevation height. 
Proposed freeboard is measured from the water surface elevation to the lowest chord of the 
soffit of each structure. 
 
Parameters used for the modeling included: 
Q100= 19,000 cfs    Manning’s n=0.036      Slope = 1% 
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Water Surface Elevations: 
 
 
 

 Water Surface 
Elevation (ft) 

Soffit (ft) Freeboard 
(ft) 

Alternative 1 
Left bridge 1044.9 1049.6 4.7 

Right bridge 1044.4 1054.5 10.1 

Alternative 2 
Left bridge 1044.6 1053.9 9.3 

Right bridge 1044.6 1059.3 14.7 

 
These water surface elevations are based on the existing ground and assume no great changes 
to the original ground of the channels. 
 
 

Original 
ground 
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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 abutments are approximately 0.01 ft / year.  Anticipated scour degradation is for a 75 
year bridge life. 
 
Scour Analysis for Alternative ! 
 

Scour type Rate of scour Anticipated scour 
depth 

Contraction Scour (ft): 1.0 ft 1.0 ft 
Degradation Abutments 0.05 ft/year 3.8 
Pier Scour Single span  no scour 0 ft 
Abutment Scour 0.01 0.8 ft 
 
 
Scour Analysis for Alternative 2 
 

Scour type Rate of scour Anticipated scour 
depth 

Contraction Scour (ft): 1.0 ft 1.0 ft 
Degradation Abutments 0.05 ft/year 3.8 
Pier Scour Two span   13.9 ft 
Abutment Scour 0.01 0.8 ft 
 
 
Tidal: 
There is no anticipated tidal influence in the immediate vicinity of this structure, and there is no 
anticipated backwater from Estrella River.  
 
Drift: 
It is not anticipated that there will be a problem with drift or debris.  
 
Foundations: 
At this time there is no Preliminary Foundation report, so Structure Hydraulics cannot make a 
definitive recommendation for any foundations, but due to the history of this channel the 
foundations should be very deep piles  
 
Design Parameters and Recommendations: 
It is recommended that this project does not substantially disturb the emergency measures 
along the bottom of the channel that were completed in 1996-1997.  It is recommended that the 
sheet pile checkdam stay in place, as well as the gabion mattress and the rock riprap upstream 
and downstream, in the channel bottom and banks. 
 
Below is a summary of key design parameters based on the hydrology and hydraulic analysis 
performed for this structure.   
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HYDROLOGIC/HYDRAULIC SUMMARY 

Drainage Area:  236 mi2 

5 degree bridge skew  –  61-foot-wide channel  –  1% slope 

Q100 Discharge (cfs) 
19,000 

(All values are based on this discharge) 

Q50 Discharge (cfs) 13,267 

 Alternative 1 Alternative 2 

Average Velocity Left 
bridge (ft/s)  

10.8 11.0 

Average Velocity Right 
bridge (ft/s) 

11.3 16.0 

Minimum soffit 
Elevation Left 
Bridge(feet) 

1046.9 1046.6 

Minimum soffit 
Elevation Right 
Bridge(feet) 

1046.4 1046.6 

Left Pier scour 
elevation (feet) 

N/A 1009.3 

Right Pier scour 
elevation (feet) 

N/A 1009.9 

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. 

 
 
Upon reviewing this information, please contact Ronald McGaugh at (916) 227-8026 or Steve 
Ng at (916) 227-8018 if there are any questions or concerns. 



 

 

 

 

 

 

 

 

 

 

 

 

MATERIALS INFORMATION 
9. Water Source Information 

  







 

 

 

 

 

 

 

 

 

 

 

 

MATERIALS INFORMATION 
10. Temporary Alternative Crash Cushion System 

A. ABSORB 350 (TL-3) 

B. SLED (TL-3) 

C. ACZ-350 (TL-3) 
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MATERIALS INFORMATION 
11. Alternative Flared Terminal System 

A. Type FLEAT-SP-MGS Terminal System 

B. Type SRT-31 Terminal System 

C. Type 31" X-TENSION Terminal System 

  









 

 

 

 

 

 

 

 

 

 

 

 

MATERIALS INFORMATION 
12. Alternative Crash Cushion System 

A. Crash Cushion (TYPE CAT) 

B. Crash Cushion (TYPE BRAKEMASTER 350) 

C. Crash Cushion (TYPE X-MAS) 
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