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Project: Canada POC
Job No.: 
By: Gavin K   Date: 1/3/2022

Description: Quantities

Checked By: Gavin K

Quantities Quantity Cost

Unit Unit Price
Alt 1 Alt 2 

(Girder)
Alt 2 
(Box)

Alt 3
(Girder)

Alt 3
(Box) Alt 1 Alt 2 

(Girder)
Alt 2 
(Box)

Alt 3
(Girder)

Alt 3
(Box)

CIDH Pile (72") LF 3,200$            835 880 880 910 910 2,672,000$               2,816,000$               2,816,000$               2,912,000$               2,912,000$               

Erect Truss LS 350,000$        1 350,000$                  -$                          -$                          -$                          -$                          

Furnish Connector Truss** LS 1,250,000$     1 1,250,000$               -$                          -$                          -$                          -$                          

Furnish Precast PS Concrete Girder (80') EA 20,000$          21 24 30 420,000$                  480,000$                  -$                          600,000$                  -$                          

Erect PC PS Concrete Girder (80') EA 20,000$          21 24 30 420,000$                  480,000$                  -$                          600,000$                  -$                          

Furnish Precast PS Concrete Girder (150') EA 100,000$        3 -$                          300,000$                  -$                          -$                          -$                          

Erect PC PS Concrete Girder (150') EA 80,000$          3 -$                          240,000$                  -$                          -$                          -$                          

Furnish PC PS Concrete Bathtub Girder (80') EA 90,000$          8 10 -$                          -$                          720,000$                  -$                          900,000$                  

Erect PC PS Concrete Bathtub Girder (80') EA 50,000$          8 10 -$                          -$                          400,000$                  -$                          500,000$                  

Furnish PC PS Concrete Bathtub Girder (150') EA 250,000$        1 -$                          -$                          250,000$                  -$                          -$                          

Erect PC PS Concrete Bathtub Girder (150') EA 200,000$        1 -$                          -$                          200,000$                  -$                          -$                          

Structural Concrete, Bridge (Polymer Fiber) CY 3,000$            668 712 729 712 729 2,003,490$               2,137,192$               2,186,254$               2,137,192$               2,186,254$               

Structural Concrete, Bridge CY 4,000$            245 264.0 264.0 288.5 288.5 980,319$                  1,055,967$               1,055,967$               1,153,956$               1,153,956$               

Joint Seal (MR 1.5") LF 200$               48 60 60 48 48 9,600$                      12,000$                    12,000$                    9,600$                      9,600$                      

Bar Reinforcing Steel  (Bridge) LB 2.00$              524483 555423 559103 572793 576473 1,048,966$               1,110,847$               1,118,206$               1,145,586$               1,152,945$               

Railroad Flagging DAY 1,400.00$       2 22 22 22 22 2,800$                      30,800$                    30,800$                    30,800$                    30,800$                    

Traffic Control DAY 5,000.00$       4 24 24 44 44 20,000$                    120,000$                  120,000$                  220,000$                  220,000$                  

Krail LF 30.00$            0 160 160 480 480 -$                          4,800$                      4,800$                      14,400$                    14,400$                    

Temporary alternative crash cushion LF 5,000.00$       0 1 1 3 3 -$                          5,000$                      5,000$                      15,000$                    15,000$                    

Decorative Hand Rail LF 600$               2403 2853 2853 2853 2853 1,441,800$               1,712,004$               1,712,004$               1,712,004$               1,712,004$               

Natina Finish for Truss LS 450,000$        0 0 0 0 0 -$                          -$                          -$                          -$                          -$                          

Paint Finish for Truss LS 90,000$          0 0 0 0 0 -$                          -$                          -$                          -$                          -$                          

10,618,974$     10,504,610$     10,631,031$     10,550,538$     10,806,959$     

*Not all items included, cost comparison purposes only

ALTERNATIVE COST COMPARISON*

SUBTOTAL

**Add $350,000 for Keystone Upgrade
    Add $90,000 for 2-Coat Paint Finish
    Add $450,000 for Natina Finish

1/1



Consor
PROJECT REPORT 20% CONTINGENCY Date 1/3/2023

Bridge Check Q's By

Item No. Item Code Item Description Unit Quantity Unit Price Total

1 070030 LEAD COMPLIANCE PLAN LS LUMP SUM  $             5,000  $                            5,000 
2 120090 CONSTRUCTION AREA SIGNS LS LUMP SUM  $           10,000  $                          10,000 
3 120100 TRAFFIC CONTROL SYSTEM LS LUMP SUM  $           20,000  $                          20,000 
4 130100 JOB SITE MANAGEMENT LS LUMP SUM  $         100,000  $                        100,000 
5 130300 PREPARE STORM WATER POLLUTION PREVENTION PLAN LS LUMP SUM  $             3,000  $                            3,000 
6 130310 RAIN EVENT ACTION PLAN EA 25  $                500  $                          12,500 
7 130320 STORM WATER SAMPLING AND ANALYSIS DAY EA 150  $                400  $                          60,000 
8 130330 STORM WATER ANNUAL REPORT EA 2  $             2,000  $                            4,000 
9 130620 TEMPORARY DRAINAGE INLET PROTECTION EA 10  $                250  $                            2,500 

10 130640 TEMPORARY FIBER ROLL LF 800  $                    3  $                            2,400 
11 130710 TEMPORARY CONSTRUCTION ENTRANCE EA 3  $             5,000  $                          15,000 
12 130900 TEMPORARY CONCRETE WASHOUT LS LUMP SUM  $           25,000  $                          25,000 
13 160110 TEMPORARY HIGH-VISIBILITY FENCE LF 800  $                    8  $                            6,400 
14 170103 CLEARING AND GRUBBING (LS) LS LUMP SUM  $           50,000  $                          50,000 
15 190101 ROADWAY EXCAVATION CY 980  $                140  $                        137,200 
16 198010 IMPORTED BORROW (CY) CY 255  $                120  $                          30,600 
17 210350 FIBER ROLLS LF 800  $                    5  $                            4,000 
18 210420 STRAW SQFT 3000  $                    1  $                            1,500 
19 260203 CLASS 2 AGGREGATE BASE (CY) CY 655  $                130  $                          85,150 
20 390132 HOT MIX ASPHALT (TYPE A) TON 660  $                350  $                        231,000 
21 568056 RELOCATE SIGN STRUCTURE EA 1  $         500,000  $                        500,000 
22 600001 PUBLIC SAFETY PLAN LS LUMP SUM  $           10,000  $                          10,000 
23 665018 18" CORRUGATED STEEL PIPE (.109" THICK) LF 50  $                250  $                          12,500 
24 723095 ROCK SLOPE PROTECTION (20 lb, CLASS I, METHOD B) (CY) CY 200  $                500  $                        100,000 
25 731502 MINOR CONCRETE (MISCELLANEOUS CONSTRUCTION) CY 5  $             1,500  $                            7,500 
26 840515 THERMOPLASTIC PAVEMENT MARKING SQFT 25  $                  15  $                               375 
27 840501 THERMOPLASTIC TRAFFIC STRIPE LF 800  $                    2  $                            1,400 
28 999994 BIOSWALE LS LUMP SUM  $           25,000  $                          25,000 
29 999995 RAILROAD FLAGGING LS LUMP SUM  $             2,800  $                            2,800 
30 F 192003 STRUCTURE EXCAVATION (BRIDGE) CY 10  $                250  $                            2,500 
31 F 193003 STRUCTURE BACKFILL (BRIDGE) CY 10  $                200  $                            2,000 
32 F 477020 MECHANICALLY STABILIZED EMBANKMENT SQFT 565  $                100  $                          56,500 
33 480300 TEMPORARY SUPPORT LS LUMP SUM  $           50,000  $                          50,000 
34 490611 72" CAST-IN-DRILLED-HOLE CONCRETE PILING LF 835  $             3,200  $                     2,672,000 
35 F 510053 STRUCTURAL CONCRETE, BRIDGE CY 245  $             4,000  $                        980,000 
36 F 510051 STRUCTURAL CONCRETE, BRIDGE FOOTING CY 10  $                800  $                            8,000 
37 F 510054 STRUCTURAL CONCRETE, BRIDGE (POLYMER FIBER) CY 670  $             3,400  $                     2,278,000 
38 512207 FURNISH PRECAST PRESTRESSED CONCRETE GIRDER (80'-90') EA 24  $           20,000  $                        480,000 
39 512500 ERECT PRECAST PRESTRESSED CONCRETE GIRDER EA 24  $           20,000  $                        480,000 
40 519091 JOINT SEAL (MR 1 1/2") LF 50  $                200  $                          10,000 
41 F 520102 BAR REINFORCING STEEL (BRIDGE) LB 524485  $                    2  $                     1,048,970 
42 F 750505 BRIDGE DECK DRAINAGE SYSTEM LB 8000  $                  25  $                        200,000 
43 833999 DECORATIVE HAND RAIL LF 2405  $                600  $                     1,443,000 
44 870200 LIGHTING SYSTEM LS LUMP SUM  $         400,000  $                        400,000 
45 999992 FURNISH TRUSS BRIDGE LS LUMP SUM  $      1,700,000  $                     1,700,000 
46 999993 ERECT TRUSS BRIDGE LS LUMP SUM  $         350,000  $                        350,000 
47 999998 NATINA FINISH FOR TRUSS LS LUMP SUM  $         450,000  $                        450,000 
48 999990 MOBILIZATION LS LUMP SUM  $      1,407,580  $                     1,407,580 

SUBTOTAL CONTRACT 15,483,375$         
SUPPLEMENTAL WORK

49  $                   -     

50  $                   -     

51 066015 FEDERAL TRAINEE PROGRAM                 LS LUMP SUM 800.00$            $                               800 

52 -$                   
SUBTOTAL SUPPLEMENTAL WORK 800$                        

SUBTOTAL 15,484,175$            
CONTINGENCIES 20.0% 3,096,826$              
TOTAL 18,581,000$         

Project. No.

Road Q's By

Project Name

Bridge Name

Canada POC

Single Span Steel Truss

Bridge. No. New

























 

September 9, 2022 
 
 
 
 
 
Greg Young  
Quincy Engineering, Inc.  
11017 Cobblerock Drive, Suite 100 
Rancho Cordova, Ca 95670 
 
 
Re:  Biological Constraints Analysis for the Lower Eastside Pedestrian Bridge Project / SWCA 

Project No. 73506 

SWCA Environmental Consultants (SWCA) prepared this Biological Constraints Analysis (BCA) at the 
request of the Quincy Engineering (Quincy) and the City of Santa Barbara (City) with the purpose of 
identifying potential constraints and environmental requirements associated with the Lower Eastside 
Pedestrian Bridge Project (project), shown in Figure 1. An evaluation of biological resources at the 
constraints level is intended to help establish the scope and cost estimates for future grant applications and 
help contribute to the engineering design and feasibility of the project.  While multiple designs were 
initially considered by the engineering team, ultimately only one alternative was evaluated as part of this 
study, which is shown in Figure 2. Because the design is not final, the results of this report may also assist 
the team in evaluating potential biological impacts should there be future changes to the alignment or 
structure or provide supporting biological information for future environmental impact review or 
permitting tasks. 

PROJECT DESCRIPTION 

Within the Lower Eastside neighborhood, pedestrians and bicyclists would access the bridge structure 
near the intersection of Canada and Pintos streets which would provide connectivity over US 101 and 
UPRR from an approximate 225’ clear span structure with optional supports within the median of US 
101.  On the south side of US 101, users would remain elevated as they travel parallel to the parcel 
boundary of the Santa Barbara Zoo and UPRR right-of-way for approximately 550 feet before crossing 
Sycamore Creek and conforming to the existing elevation at the Dwight Murphy Field where there would 
be a crosswalk on Ninos Drive.  The elevated structure that runs parallel the zoo would be supported by 5 
or 6 piers.  Construction of the structure would result in the removal of all landscape trees along the 
border of the parking lot and non-native eucalyptus trees within Sycamore Creek that are within the 
alignment. 
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Figure 1. Project Vicinity 
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Figure 2. Project Location 
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METHODOLOGY 

Prior to conducting a reconnaissance-level field surveys, SWCA Environmental Consultants (SWCA) 
performed a literature and database review to determine which sensitive species have been documented 
within the vicinity of the project.  This included a 5-mile radius query of the California Natural Diversity 
Database (CNDDB), CNPS Electronic Inventory, and review of environmental documents that have been 
prepared for other projects in the general area.  SWCA also obtained an unofficial species list from 
USFWS, which reaffirmed the CNDDB records and augmented the number of species for consideration.  
Refer to Attachment A.  

The reconnaissance-level field survey was conducted on August 22, 2022, by SWCA Principal Natural 
Resources Team Lead, Jon Claxton.  Mr. Claxton conducted a pedestrian survey of the alignment from 
public right-of-way, including the Santa Barbara Zoo parking lot.  Due to safety constraints, Mr. Claxton 
did not enter the railroad right-of-way or the channel bed of Sycamore Creek due to resident homeless 
population.  Mr. Claxton did characterize habitat and reviewed tree data from the top of bank.  The 
channel was dry during the time of the survey.  See Figure 3. 

Existing tree data was collected by the survey team and location and species was verified by SWCA.  
Because all the landscape trees within the alignment will be removed, with no neighboring trees that 
would be affected, an analysis of projected damage of the crucial root zone was not necessary.  See Figure 
4. 

No protocol-level surveys for wildlife were conducted as part of the survey, nor were any focused 
botanical surveys conducted.  Regardless, it is very unlikely that any of the regional plant species of 
concern would occur within the project site due to the very urban and disturbed nature of the project area. 

A formal aquatic resources delineation was not conducted; however, the boundaries of the state 
jurisdiction were mapped since the structure would cross over Sycamore Creek and result in the removal 
of some riparian vegetation.  The pier structures are anticipated to be outside of the channel.  No 
permanent impacts would occur below the Ordinary High-Water Mark. 

ENVIRONMENTAL SETTING 

Biological Study Area 

For the purposes of this report, the Biological Study Area (BSA) included the alignment of the proposed 
project shown in Figure 2 and subsequent figures.  The proposed project is located between the 
intersection of Canada and Pitos Streets in the Lower Eastside neighborhood and would provide a 
pedestrian and bicycle overcrossing over the U.S. Highway 101 (US 101) and Union Pacific Railroad 
(UPRR) to the vicinity of Dwight Murphy Field on the south side of US 101.  The Santa Barbara Zoo is 
located along the southern boundary of the proposed project, while Sycamore Creek bisects the project 
site within the eastern portion of the site.   

Due to the linear nature of the project and existing development in the area (railroad, parking lot, 
roadway), the survey area did not include a buffer surrounding the proposed project alignment.  
Equipment and materials for the project would be staged within existing developed areas (parking lots, 
streets) and would not have impacts beyond the existing conditions.   

For the purposes of this report, it is anticipated that the entire extent of the BSA would be physically 
impacted by the construction activities of the proposed permanent structure. 
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Soil Conditions 

Based on a review of the Web Soil Survey (USGS 2022), the native substrate within the project site is 
Camarillo fine sandy loam.  This soil is poorly drained in areas of frequent flooding.  Within the project 
site, this soil is covered by overburden primarily because of construction of the UPRR, U.S. 101, and 
Santa Barbara Zoo.  The most intact native soils are located within Sycamore Creek, which are subject to 
flooding during storm events from upper reaches in the watershed and storm water drainage systems.  
Soils within the channel are comprised of sediments that have been transported from these upper 
watershed areas and localized runoff. 

Hydrology 

Sycamore Creek bisects the pedestrian and bicycle structure within the western portion of the project site.  
Sycamore Creek is one of four major watersheds within Santa Barbara, which originate on the south face 
of the Santa Ynez Mountains and convey urbanized stormwater runoff from the city. Within the project 
area, the hydrology of the creek is dry during most years and only flows during periods of rainfall.  
However, the channel may flow year around during periods of high rainfall events.  

Habitat Connectivity 

The California Essential Habitat Connectivity Project was queried for Essential Habitat Connectivity, 
which are the best available data describing important areas for maintaining connectivity between large 
blocks of land for wildlife corridor purposes (CDFW 2010).  These important areas are referred to as 
Essential Connectivity Areas (ECA).  ECAs are only intended to be a broad scale representation of areas 
that provide essential connectivity.   

The BSA does not fall within an Essential Connectivity Area.  It is expected that additional linkages will 
be identified as new data becomes available for various species.  For the purposes of this analysis, it is 
reasonable to assume that the riparian corridor within the project site may be used by wildlife as 
movement corridors on a smaller scale.  Sycamore Creek riparian corridor provides habitat for many 
anadromous and estuarine species including steelhead and tidewater goby.  There are no known fish 
passage barriers located within the BSA based on a review of the CDFW Fish Passage database. 
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Figure 3. Habitat Map 
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Figure 4. Tree Survey 
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REGIONAL BIOLOGICAL RESOURCES OF CONCERN 

Sensitive Habitats and Natural Communities of Concern 

The portion of Sycamore Creek in the project area falls within designated critical habitat for the Southern 
California steelhead (Oncorhynchus mykiss) Distinct Population Segment (DPS). Sycamore Creek also 
provides habitat for the endangered tidewater goby (Eucyclogobius newberryi), but the creek is not 
considered to be critical habitat for this species.  Lastly, this portion of Sycamore Creek is within the 
Coastal Zone and considered an Environmentally Sensitive Habitat Area (ESHA) under the Local Coastal 
Plan.  

No wetland features appear to be present below OHWM within this segment of the creek.  However, 
below the Ordinary High-Water Mark (OHWM), Sycamore Creek would be considered “waters of the 
U.S.” and protected by the Clean Water Act.  The entire channel from top of bank, or furthest extent of 
riparian habitat would be considered protected by California Fish and Game Code, as well as the Porter-
Cologne Water Quality Act. 

Plant Species of Concern 

The USFWS, CNDDB, and CRPR species lists indicate 14 special-status plant taxa (federally listed, state 
listed, and/or CRPR List 1B, 2, or 4) as occurring within a 5-mile radius of the project site.  An analysis 
of the range and habitat preferences was conducted to identify which special-status plant species have the 
potential to occur within the BSA. The analysis considered existing habitat, elevation, results of previous 
surveys conducted for other projects, and soils within the BSA.  As a result, SWCA determined it is 
unlikely that the BSA supports suitable habitat for any of the 14 special-status plant species.   

Wildlife of Concern 

The USFWS, CNDDB species lists indicate 24 special-status wildlife taxa (federally listed and/or state 
listed) as occurring within a 5-mile radius of the project site (Refer to Attachment A).  This list of species 
is considered regional; therefore, an analysis of the range and habitat preferences was conducted to 
identify which special-status wildlife species have the potential to occur within the BSA.  This list is not 
intended to be inclusive of all nesting migratory species that may occur in the area, since numerous 
species of birds with potential for occurrence in the BSA that are protected by the MBTA and CFG Code 
Sections 3503 and 3503.5.   

RESULTS:  DISCUSSION OF IMPACTS AND RECOMMENDATIONS 

Sensitive Habitat and Natural Communities of Concern 

Based on the current alignment and proposed design, no permanent impacts would occur within the 
channel of Sycamore Creek.  Abutments or piers required for spanning the structure over the creek would 
be placed outside of the riparian habitat to the furthest extent possible to avoid permanent impacts of 
riparian habitat, and to avoid impeding flow to the channel in a high flow event. However, placement of 
the structure over the channel would result in degradation of the habitat by the removal of non-native 
eucalyptus trees and understory.  Any removal to the riparian channel, including removal of non-native 
eucalyptus trees would be considered an impact to state jurisdictional features, which are regulated by 
California Department of Fish, Wildlife and Regional Water Quality Control Board and California 
Coastal Commission.  Final project plans would need to include a conceptual habitat mitigation and 
monitoring plan to be included in the permit packages to these affected agencies.  No permanent impacts 
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would occur below the Ordinary High-Water Mark; therefore, no permanent impacts are anticipated to 
occur to federal jurisdictional features.  There will likely be foot traffic in the channel during construction, 
but impacts would be temporary and not result in loss of vegetation.  However, because this channel is 
federally designated as critical habitat by the National Marine Fisheries Services early coordination with 
this agency is recommended. 

Plant Species of Concern 

While no sensitive plant species are expected to occur within the BSA; it is recommended for the 
purposes of CEQA that a spring focused botanical survey be conducted to ensure the presence/absence 
determination of sensitive species.  Should a focused sensitive botanical survey not be feasible prior to 
CEQA, appropriate mitigation measures should be included within the environmental document that 
provide specific measures to conduct a focused botanical survey at a later date and include specific 
measures to mitigation the impact should one be identified, that cannot be avoided.  

Wildlife of Concern 

It is anticipated that the required permits and approvals from CDFW and RWQCB would not allow for 
construction of the proposed project over Sycamore Creek during the rainy season (October 16 to May 
31); however, should there be a significant rainy season which results in water being present within the 
channel during the months of June 1 to October 15, there is a potential for Southern California steelhead 
or tidewater goby to occur within the channel. While this is unlikely, the avoidance of any activity below 
the Ordinary High-Water Mark or along the banks of the channel would result in no effect to these aquatic 
species.  Final project plans would have appropriate measures included to further reduce the potential for 
any inadvertent impacts from construction of the structure, piers, or abutments. 

Nesting birds are anticipated within Sycamore Creek, and along the landscaped trees planted between the 
Santa Barbara Zoo and UPRR.  The proposed project would remove vegetation along the alignment to 
construct the proposed project.  It is recommended that the removal of this vegetation occur outside of the 
typical nesting season which is recognized as February 1 to September 1.  Removal outside of the typical 
nesting season will reduce the probability of any nesting impacts.  However, it is recommended that even 
tree removal outside of the nesting season should be surveyed by a qualified biologist prior to removal to 
ensure no late, or early, nesting activities are present. 

Lastly, based on the reconnaissance-level survey, eucalyptus within the BSA do not provide sufficient 
density to provide overwintering habitat for monarch butterfly.  This observation was further supported 
by the absence of any overwintering habitat documented by the Xerces Society, Map of Overwintering 
Sites (www.westernmonarchcount.org).  Therefore, it is anticipated there would be no effect to this 
species.   
 
DISCUSSION:  ANTICIPATED DOCUMENTATION AND PERMITTING 

Regarding anticipated documentation and permitting tasks going forward, it is expected that a separate 
standalone Biological Resources Assessment would be applicable.  The report would support the future 
analysis within the Biological Resources section of the CEQA document and provide necessary 
information for state permitting with the California Department of Fish and Wildlife, Regional Water 
Quality Control Board and California Coastal Commission.  Should federal funding be available to the 
project, or impacts affect the channel below the Ordinary High-Water Mark, it is also anticipated that the 
project may require a Biological Assessment to only address federal species and obtain federal approvals 
through Section 7 Endangered Species Consultation.  If the federal funds are administered by Caltrans 
under NEPA delegation, it can also be expected that the Biological Resources Assessment may need to be 
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converted to a Natural Environment Study report, following the most recent guidance provided within the 
Standard Environmental Reference maintained by Caltrans.   

Should you have any questions regarding this Memo, please contact me at (805) 543-7032 or 
jclaxton@swca.com.  

Sincerely, 

 

Jon Claxton, Principal Natural Resources Team Leader 

Attachments 
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Photo 1:  View of alignment across Sycamore Creek between outhouse and eucalyptus tree in 
background. 

  

Photo 2:  View of eucalypus on eastern bank of Sycamore Creek, in corner of zoo parking lot.  
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Photo 3:  Landscape planted trees on property boundary of zoo property and UPRR. 

 

Photo 4:  Photo of landscaped trees in western portion of parking lot. Location is approximate to crossing. 



TECHNICAL MEMORANDUM 

To: 

CC: 

Greg Young  

11017 Cobblerock Drive, Suite 100 
Rancho Cordova, Ca 95670 

Jon Claxton, Project Manager, SWCA Environmental Consultants 

From: 

Date: 

Leroy Laurie, Cultural Resources Team Lead 

 3, 2022 

Re: Cultural Resources Review of the Lower Eastside Pedestrian Bridge Project / SWCA 
Project No. 73506 

SWCA Environmental Consultants (SWCA) prepared this cultural resources review at the request of the 
Quincy Engineering (Quincy) and the City of Santa Barbara (City) with the purpose of identifying 
potential constraints and environmental requirements associated with the Lower Eastside Pedestrian 
Bridge Project (project).  

SWCA received the cultural resources records search results on August 29, 2022, from the Central Coast 
Information Center (CCIC) of the California Historical Resources Information System (CHRIS).  The 
records search included all resource and prior study records within the project area. The records search 
revealed that 21 prior cultural resources studies overlap with the project area. These include 
archaeological (survey and Extended Phase I) and historic resource studies. Although none addressed the 
entirety of the proposed project area, the combined coverage of the 21 studies encompasses 100 percent 
of the project area. The records search also revealed that one resource, P-40-40061 overlaps with a 
portion of the project area. Resource P-40-40061 was an early Chumash occupation site, later developed 
into the historic Child Estate, which burned down in 1959. The most recent studies included in the records 
search were associated with various projects at the Santa Barbara Zoological Gardens.  

Because the project overlaps with a previously documented prehistoric and historic resource, as with prior 
projects in the immediate vicinity, additional cultural resources study will likely be required. If federal 
funds are acquired for the project, then the full suite of National Historic Preservation Act Section 106 
cultural resources studies may be required for the project. These, along with tribal engagement and 
consultation, could include, but are not limited to:  

Historic Property Survey Report (HPSR): If the project is subject to Caltrans’s Standard
Environmental Review, the overarching HPSR may be required.

Archaeological Survey Report (ASR) or Phase I Archaeological Survey Report
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 Historic Resources Evaluation Report (HRER), if built environment resource may be directly or 
indirectly affected by the project.  

 Extended Phase I Study, if the results of the ASR warrant further identification efforts.  

 Phase II Evaluation or Phase III Data Recovery, if archaeological resources that are (or may be) 
significant cannot be avoided by the project.  

 Finding of Effect, in the event that a significant resource is present.  

 Environmentally Sensitive Area Action Plan, if resources requiring avoidance during construction 
are present.  

 Memorandum of Understanding, as needed.  

The scope, scale, and type of reporting will be dependent on the lead federal agency. Additional or 
supplemental studies and/or project conditions may be required as a result of the City’s review of the 
project as it relates to their obligations under the California Environmental Quality Act. 
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Hydraulic Memorandum 
Date: Thursday, October 27, 2022 

Project: Lower Eastside Community Connectivity Active Transportation Plan Project 

To: Greg Young – Quincy Engineering and the City of Santa Barbara 

From: Hannah Karlsson, Wana Chiu, and Han-Bin Liang  – HDR|WRECO 

Subject: Hydrologic and Hydraulic Feasibility Study Technical Memorandum 
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1. Introduction 
The City of Santa Barbara (City) is proposing the Lower Eastside Community Connectivity Active 
Transportation Plan Project (Project), which would construct a pedestrian and bicycle overcrossing 
to improve mobility between the Lower Eastside neighborhood and the Dwight Murphy Field. The 
Project area is located between the intersection of Canada and Pitos streets in the Lower Eastside 
neighborhood, crosses US Highway 101 (US 101) and the Union Pacific Railroad (UPRR) tracks to 
the vicinity of Dwight Murphy Field in the City of Santa Barbara, California. See Figure 1 for the 
Project location map, Figure 2 for the Project vicinity map, and Figure 3 for the Project aerial map. 

HDR|WRECO was tasked by the City to conduct a hydrologic and hydraulic feasibility study for the 
Project. The Project is located within the Sycamore Creek floodplain, south of the US 101 and the 
UPRR track crossings. The pedestrian overcrossing will cross over the Sycamore Creek channel on 
the western side of the approach near Dwight Murphy Field.  

The purpose of this Memorandum is to provide a hydrologic and hydraulic analysis to evaluate the 
feasibility of constructing a pedestrian and bicycle overcrossing over the US 101 between the Lower 
Eastside neighborhood to the vicinity of Dwight Murphy Field. 

Vertical and Horizontal Datum 
The Project references the North American Datum of 1983 (NAD 83) State Plane California Zone V 
horizontal datum and the North America Vertical Datum of 1988 (NAVD 88). 
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Figure 1. Project Location Map 

 
Source: United States Geological Survey (USGS)  
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Figure 2. Project Vicinity Map 

 
Source: Quincy Engineering, Environmental Systems Research Institute (ESRI), 2022 
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Figure 3. Project Aerial Map 

 
Source: Quincy Engineering and ESRI, 2022 
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Federal Emergency Management Agency Floodplain 
The Project is located within the Federal Emergency Management Agency (FEMA) Flood Insurance 
Rate Map (FIRM) Number 06083C1391J, Panel 1391 of 1835, effective from September 28, 2018 
(FEMA, 2018a). The Project site is located in Special Flood Hazard Area (SFHA) Zone AE, which 
represents areas subject to flooding by the 100-year flood event determined by detailed methods 
where base flood elevations (BFE) are shown. At the Project site, the 100-year flood elevation is 
approximately 16.4 feet (ft) NAVD 88. The FIRM at Project location is shown in Figure 4. 

The Project site is also within a regulatory floodway. According to Title 44, Section 60.3(d)(3) of the 
Code of Federal Regulations (CFR), a community shall “prohibit encroachments, including fill, new 
construction, substantial improvements, and other development within the adopted regulatory 
floodway unless it has been demonstrated through hydrologic and hydraulic analyses performed in 
accordance with standard engineering practice that the proposed encroachment would not result in 
any increase in flood levels within the community during the occurrence of the base flood discharge.” 

The US 101 UPRR track crossing and proposed overcrossing is bound by FEMA cross sections E 
and F, which have a base flood water surface elevation (WSE) of 18.1 and 18.8 ft, respectively, as 
listed in the Floodway Data table (FEMA, 2018b). No increase of any amount in the BFE is allowed 
in the floodway. In 2019, a Letter of Map Revision (LOMR) was developed for this floodplain area 
and the elevations were revised. Cross section E’s BFE was revised to 16.4 ft and cross section F 
remained the same.  

Geographic Location 
Sycamore Creek originates from the Santa Ynez Mountains north of the City of Santa Barbara and 
flows south through the east side of the City of Santa Barbara and discharges into the Pacific 
Ocean. The watershed area is 3.65 square miles at the mouth of Sycamore Creek (FEMA, 2018b). 
The Project location is approximately 0.25 mile upstream of the outfall into the Pacific Ocean.  
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Figure 4. FEMA FIRMette at Project Location 

 
Source: FEMA, 2018 
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Existing Structures  
The proposed overcrossing is aligned on the south side of the US 101 and UPRR bridge crossing 
over Sycamore Creek. The US 101 bridge (Bridge No. 51 0332) was built in 2011. The US 101 
bridge is a three-span continuous cast-in-place reinforced concrete slab. The center span (span 2) is 
currently the only span conveying flow. The two side spans (Span 1 and 3) are temporarily blocked 
off and will be opened when future channel improvements increase discharge through the channel. 
The current open span of the US 101 bridge is approximately 35.5-ft-wide with a minimum soffit 
elevation of 14.9 ft, based on the survey Quincy Engineering provided (2022). The existing span 
opening is only span 2. Span 1 and 3 on either side are blocked and will be used to accommodate 
hydraulic expansion during future flood protection projects.  

The UPRR track is a separate bridge approximately 100 ft downstream (south) of the US 101 bridge. 
The UPRR bridge is a single-span with an opening width of 35 ft and a minimum soffit elevation of 
approximately 15.9 ft, based on survey provided by Quincy Engineering (2022).  

Proposed Structures  
The proposed pedestrian structure will cross over the Sycamore Creek channel approximately 44 ft 
downstream (south) of the UPRR track crossing. The structure will be 14-ft-wide and will have a 
clear-span over Sycamore Creek with an opening width of approximately 80 ft. The structure is 
proposed to conform to grade at the bend on Nino Drive approximately 140 ft west of the west bank 
of Sycamore Creek. The abutment of the structure will be on the west bank of Sycamore Creek and 
the structure deck will increase in elevation eastward. The proposed span length has been selected 
to accommodate future floodwall projects and the US 101 Span 1 and 3 hydraulic expansion. 

Background Information and Previous Studies 
The City has had several hydraulic studies conducted previously for Sycamore Creek and the 
surrounding area, which were provided and reviewed for this study. The Santa Barbara County 
Flood Control and Water Conservation District (SBFCWCD) prepared a Flood Capacity Master Plan 
for Sycamore Creek (Master Plan) (Penfield & Smith, 2003) to improve the conveyance of Sycamore 
Creek. This Master Plan is a guide for future projects along Sycamore Creek. The Master Plan 
established a feasible design capacity for Sycamore Creek near US 101 to be 3,000 cubic feet per 
second (cfs).  

Since 2003, several public works projects within the lower reach of Sycamore Creek have been 
completed and more are underway. In 2010, the US 101 bridge was replaced to ultimately convey 
3,000 cfs and was built to allow for future flow conveyance as future channel improvements are 
implemented. The Sycamore Creek Project Study Report (Bengal, 2018) was prepared for the 
SBFCWCD to evaluate the overall performance of the completed projects and the future 
improvements to the channel to meet the target conveyance.  

In 2019, a LOMR was developed (Kasraie Consulting, 2018) for the floodplain area at the Project 
site. The LOMR information was used in the hydraulic analysis of this Memorandum. 
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Design Standards 
FEMA Standards 
FEMA standards are employed for design, construction, and regulation to reduce flood loss and to 
protect resources. Two types of standards are often employed: design criteria and performance 
standards. 

A design criteria or specified standard dictates that a provision, practice, requirement, or limit be 
met; e.g., using the 1% flood and establishing floodway boundaries so as not to cause more than a 
1-ft increase in flood stages. 

A performance standard dictates that a goal is to be achieved, leaving it to the individual application 
as to how to achieve the goal; e.g., providing protection to the regulatory flood, keeping post-
development stormwater runoff the same as pre-development, or maintaining the present quantity 
and quality of water in a wetland. 

The 1% annual chance flood and floodplain have been adopted as a common design and regulatory 
standard in the United States. The National Floodplain Insurance Program (NFIP) adopted it in the 
early 1970s, and it was adopted as a standard for use by all federal agencies with the issuance of 
Executive Order 11988.  States or local agencies are free to impose a more stringent standard within 
their jurisdiction. 

Floodplain Regulations 
FEMA defines a regulatory floodway as: 

the channel of a river or other watercourse and the adjacent land areas that must be reserved 
in order to discharge the base flood without cumulatively increasing the water surface elevation 
more than a designated height. Communities must regulate development in these floodways 
to ensure that there are no increases in upstream flood elevations (FEMA, 2019a). 

According to Title 44, Section 60.3(d)(3) of the Code of Federal Regulations (CFR), a community 
shall: 

prohibit encroachments, including fill, new construction, substantial improvements, and other 
development within the adopted regulatory floodway unless it has been demonstrated through 
hydrologic and hydraulic analyses performed in accordance with standard engineering 
practice that the proposed encroachment would not result in any increase in flood levels within 
the community during the occurrence of the base flood discharge (FEMA, 2019b). 

The community is responsible to review and maintain record of the documentation demonstrating 
that any permitted floodway encroachment meets NFIP requirements. A “no-rise certification” for 
floodways may be used to document the analyses. 
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Per Title 44, Section 60.3(d)(4) of the CFR, floodway encroachments that cause an increase may be 
permitted, provided the community first applies for a conditional FIRM and floodway revision 
(Conditional Letter of Map Revision, or CLOMR) and fulfills the requirements for such revisions as 
established under the provisions of Title 44 Section 65.12 of the CFR and receives the approval of 
the Floodplain Administrator (FEMA, 2019b). 

Hydraulic Design Criteria 
FHWA STANDARDS 
Bridges must be designed per the California American Association of State Highways and 
Transportation Officials Load and Resistance Factor Design Bridge Design Specifications (2017 
Eighth Edition) (AASHTO LRFD BDS) (Caltrans, 2019). AASHTO LRFD BDS Section 2.6.3 defers to 
state requirements for hydraulic studies.  

From Memo to Designers 16-1 Hydraulic Design for Structures over Waterways, the proposed 
bridge soffit should provide adequate freeboard to pass anticipated drift for the 50-year design flood, 
or to pass the 100-year base flood without freeboard, whichever is greater (Caltrans, 2017). 

CALTRANS STANDARDS 
From Chapter 820 of the Caltrans’ HDM, the criteria for the hydraulic design of bridges is that they 
be designed to pass the 2% probability of annual exceedance flow (50-year design discharge) with 
adequate freeboard to pass anticipated drift and debris (2020). Two (2) ft of freeboard is commonly 
used in bridge designs. Alternatively, the bridge can also be designed to pass the 1% probability of 
annual exceedance flow (100-year design discharge, or base flood). No freeboard is added to the 
base flood. 

Design Considerations 
SANTA BARBARA COUNTY STANDARDS  
HDR|WRECO met with staff from the City, County of Santa Barbara, Kasraie Consulting, and Quincy 
Engineering on August 5, 2022 to discuss the Project’s hydraulic goals, design limitations, and 
criteria. Below is a summary of the assumptions for the hydraulic conditions.   

 Sycamore Creek conveyance at the Project site is controlled by the bridge opening of US 
101 and the UPRR bridge. The entrance to the zoo culvert and Por La Mar Circle culvert 
crossings over Sycamore Creek have limited flood capacity and are controlling the existing 
hydraulics downstream of the Project site.  

 The US 101 bridge, with the three spans open, has a total width is approximately 79.2 ft 
parallel to the proposed structure. The two piers and potential for debris accumulation 
reduced the conveyance at the US 101 bridge. The existing condition of the culvert only is 
conveying flow through the middle span with an opening of approximately 35.5 ft.  

 The proposed structure width should be the same opening or wider and is required to have 
an equal or higher conveyance threshold than the surrounding structures to maintain the 
target discharge based on the Master Plan.  
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 The proposed structure will have a soffit elevation that is above the adjacent ground 
elevation and the US 101 soffit elevation to minimize the impact to the flow conveyance and 
floodplain. 

 Flows over 2,000 cfs often escape the channel but then reenter at other locations. 
 Future improvement studies assumed a 3,000 cfs flow which equate to around a 55-year storm. 
 Standard freeboard for structures or conveying the 100-year flow was often not feasible. 
 The County does consider “typical levels” of bulking in the flow but at this location the 3,000 cfs 

is all that is feasible whether it includes bulking or not. Bulking is also sometimes accommodated 
by increasing the debris width on bridge pier supports. 

 The City project will need to consider future channel flood wall widening at Sycamore Creek. The 
proposed Bengal widths should be considered the minimum required, so any future project would 
at least need to accommodate that. 

CALTRANS SEA LEVEL RISE GUIDELINES 
Per Executive Order S-13-08 (November 14, 2008) all state agencies planning to construct projects 
in areas vulnerable to future sea level rise (SLR) must consider a range of sea-level projections for 
years 2050 and 2100, assess project vulnerability, and to the extent feasible, reduce expected risks 
and increase resiliency to SLR.  
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2.  Hydrology 
HDR|WRECO obtained flows from several sources to evaluate potential flow conditions at the 
Project site. The 100-year and 50-year design flows were obtained from the FEMA Flood Insurance 
Study (FIS). According to the FIS, the 100-year flow decreases downstream of US 101 due to 
overflow at US 101. The 2019 LOMR revised the flow downstream of US 101 at the location of the 
Project crossing and at the mouth of Sycamore Creek.  

A bulked 100-year flow was obtained from the SBFCWCD South Coast Watershed Map (1975). The 
summary of the flows within the vicinity of the Project during the 50-year and 100-year design flows 
are listed in Table 1. The 100- and 50-year flows from the FEMA LOMR were used for the selected 
design flows in the hydraulic analysis. Additionally, the 3,000 cfs (approximately 55-year flow) design 
capacity from the Master Plan and the Sycamore Creek Project Study Report (Bengal, 2018) was 
evaluated for hydraulic analysis.  

Table 1. Summary of 100- and 50-year Flows and Sources 

Method/Source 
Location 

Design Flow  
(cubic ft per second [cfs]) 

100-year  50-year 

SBCFCWCD South Coast 
Watershed Map At US 101 4,700 -- 

FEMA (2018) At mouth 3,306 2,942 

FEMA LOMR (2019) At mouth 1,975 1,826 

FEMA LOMR (2019) 
Upstream of US 

Highway 101 3,306 2,942 
Source: FEMA, 2018 

Sea-level Rise Consideration  
The State of California Sea-Level Rise Guidance, 2018 Update (California Coastal Commission, 
2018) was used to determine the scenario-based SLR projections of the Project site. The SLR 
projections for Santa Barbara, which is the closest location to the Project site that is included in the 
2018 SLR Guidance, are provided in Table 2. The 2018 SLR Guidance uses the year 2000 as the 
baseline for the probabilistic projections and includes a low to high emission scenario leading up to 
2150.  
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Table 2. SLR Projection (in feet) for Santa Barbara 

 
Source: OPC SLR Guidance, 2018 

Depending on the service life of the Project and the construction date, a projected SLR should be 
considered. Assuming the design life is 75 years based on the Highway Design Manual (Caltrans, 
2020) for the design life of a bridge and the estimated construction end date is 2025, the projected 
SLR year would be 2100. Based on the assumed Project design life and the medium-to-high-risk 
scenario with high emissions, a SLR projection of 6.6 ft in the year 2100 is estimated for the 
Project’s SLR impact evaluations. Per conversations with the County of Santa Barbara on August 5, 
2022, SLR is not considered in the current studies. Further evaluation of SLR impacts to the 
Sycamore Creek channel are recommended as needed.  
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3. Hydraulic Assessment 
Model Source 
The 2018 LOMR model for Lower Sycamore Creek was developed by Kasraie Consulting. This 
LOMR model was provided as a base model for the evaluation of this proposed Project. The 2018 
LOMR model is a steady state one-dimensional model developed using the United States Army 
Corps of Engineers (USACE) Hydrologic Engineering Center’s River Analysis System (HEC-RAS) 
modeling software, Version 4.1.0. Due to the lateral structures with gates used in this model, the 
analysis was required to be run in version 4.1.0.   

The FEMA effective LOMR model extends upstream approximately 0.15 mile north of the Alameda 
Padre Serra crossing and downstream to the mouth of Sycamore Creek at the Pacific Ocean.  

Model Input 

Survey Data  
Survey data was provided by Quincy Engineering (2022a). Survey within the channel was limited to 
three channel cross sections. The surveyed cross sections at the upstream face of US 101, 
upstream face and the downstream face of the UPRR tracks bridge were updated in the model 
geometry. In order to incorporate the proposed structure alignment, three cross sections were 
added. The geometry for the three cross sections was updated using the survey provided by Quincy 
Engineering and interpolated geometry from the adjacent cross sections in the LOMR cross sections 
in areas the Quincy Engineering survey did not extend.  

Boundary Conditions 
The model uses the boundary conditions (BC) provided in the LOMR effective model and the 
Sycamore Creek Project Study Report (Bengal Engineering, 2018) for the 55-year flow. The 50-, 55- 
and 100-year flows of 2,942 cfs, 3,000, and 3,306 cfs, respectively, were input into the upstream BC. 
The downstream BC for the 50- and 55-year flows was input as normal depth with a friction slope of 
0.003 ft/ft. The downstream BC for the 100-year flow was input at a known water surface elevation of 
12 ft. 

Manning’s Roughness Coefficients 
Manning’s roughness coefficients were used in the hydraulic model to estimate energy losses in the 
flow due to friction. A roughness coefficient of 0.035 was used to describe the channel, a roughness 
coefficient of 0.03 was used to describe open fields on the overbanks, and 0.06 was used to 
describe structures and heavily vegetated areas on the overbank areas. These values were selected 
based on the effective model inputs and were verified using aerial imagery and field photos.  

Expansion and Contraction Coefficients 
Expansion and contraction coefficients were used in the hydraulic model to represent energy losses 
in the channel. An expansion coefficient of 0.3 and a contraction coefficient of 0.1 were used to 
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represent the channel. These values represent a channel with gradual transitions between cross 
sections. An expansion coefficient of 0.5 to 0.7 and a contraction coefficient of 0.3 to 0.5 were used 
to represent the channel in the vicinity of the structures. These values represent the flow interference 
caused by the structures. 

Proposed Alternatives 
Three alternatives were provided by Quincy Engineering (2022). The preferred single span 
alternative was used for the hydraulic analysis (See Figure 5). All alternatives have similar approach 
profiles below the floodplain WSE. The proposed structure crossover will be approximately 14-ft-
wide and span Sycamore Creek downstream on the UPRR track crossing. The west abutment face 
of the proposed structure will be approximately 12 ft west of the west bank of Sycamore Creek. The 
proposed structure profile will increase in elevation at an approximately 4.9% slope towards the east. 
The span over Sycamore Creek will be approximately 79.5-ft-long. The proposed structure will have 
eight 4-ft-diameter bridge supports on the east overbank of Sycamore Creek and the south side of 
the UPRR track and US 101. The structure will cross over the UPRR track and US 101 and ramp 
down to conform to the existing ground elevation near the intersection on Pitos Street and Canada 
Street. Approximately 100 ft of fill for the abutment on the north side of US 101 is proposed for the 
east ramp abutment. The fill was incorporated into the terrain at the cross section upstream of US 
101 and the lateral structure with gates, which represents the sound wall along US 101.  

Hydraulic Model Results 
The results of the hydraulic modeling are discussed in this section. Depth, velocity, and WSE results 
for the 100-, 50-, and 55-year design flows for the existing and proposed conditions are shown in 
Attachment A and Attachment B, respectively. 

Water Surface Elevation 
The 100-, 50-, and 55-year WSE results are shown in Table 3, Table 4, and Table 5, respectively. 
Based on the hydraulic model results, during the 100-year design flow, the change in WSE from 
existing to proposed condition show a WSE increase of 0.04 ft upstream of the proposed structure 
and a maximum decrease of 0.01 ft. During the 50-year design flow, the comparison of the existing 
to proposed results shows a WSE increase of 0.03 ft upstream of the proposed structure. The 
Master Plan target discharge of a 55-year flow shows no increase and a maximum decrease of 0.02 
ft upstream of the proposed structure and 0.03 downstream of the proposed structure. Figure 6 
shows the 100-year WSE profile for the existing and proposed conditions. The upstream face of the 
proposed structures is shown in Figure 7. 

The increases in water surface elevations in the vicinities of the proposed structure may be 
minimized by implementing any or a combination of the following measures: 
 

 Adjusting the opening of the proposed bridge structure 
 Grading the main channel and/or overbanks areas (balance cut and fill) 
 Adding ramps or culverts to convey the flow to the soundwall openings 
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These minimization measures will be further determined during the design phase of the Project 
when more survey and detailed design information is available.
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Figure 5. Proposed Overcrossing Profile Plan 

 

Source: Quincy Engineering, 2022b 
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Table 3. 100-Year Water Surface Elevation Results 

River 
Station 

Description/Distance from  
Existing Bridge Centerline (feet) 

Water Surface Elevation (ft) 

100-year  
Difference 
in WSE (ft) Existing  Proposed Single 

Span Alternative 

1900 307 feet upstream of proposed structure 18.81 18.80 -0.01 

1899.1 306 feet upstream of proposed structure 0.00 0.00 -- 

1851.133 258 feet upstream of proposed structure 18.63 18.63 0.00 

1823.768 230 feet upstream of proposed structure 18.44 18.44 0.00 

1726.932 
USH101      
BR U 

Upstream face of US 101 Bridge  
15.09 15.09 0.00 

1726.932 
USH101      
BR D 

Downstream face of US 101 Bridge 
15.74 15.74 0.00 

1659.316 66 feet upstream of proposed structure 17.28 17.29 0.01 

1658.316 65 feet upstream of proposed structure 17.26 17.26 0.00 

1633.359 
Railroad      
BR U 

Upstream face of UPRR Bridge  
15.94 15.94 0.00 

1633.359 
Railroad      
BR D 

Downstream face of UPRR Bridge 
16.15 16.18 0.03 

1612.363 19 feet upstream of proposed structure 16.15 16.18 0.03 

1608 15 feet upstream of proposed structure 16.08 16.11 0.03 

1604 11 feet upstream of proposed structure 16.07 16.11 0.04 

1593.5  
BR U Upstream face of Proposed Bridge -- 16.07 -- 

1593.5  
BR D Downstream face of Proposed Bridge -- 16.34 -- 

1583 11 feet downstream of proposed structure 16.35 16.35 0.00 

1500 94 feet downstream of proposed structure 16.37 16.37 0.00 

1400 194 feet downstream of proposed structure 16.36 16.36 0.00 

1302.082 
E                292 feet downstream of proposed structure 16.36 16.37 0.01 

1265.925 
Zoo Ent       Zoo Entrance Culvert 0.00 0.00 -- 

1215.742 378 feet downstream of proposed structure 16.35 16.36 0.01 
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Table 4. 50-Year Water Surface Elevation Results 

River 
Station 

Description/Distance from  
Existing Bridge Centerline (feet) 

Water Surface Elevation (ft) 

50-year  
Difference 
in WSE (ft) Existing  Proposed Single 

Span Alternative 

1900 307 feet upstream of proposed structure 18.31 18.31 0.00 

1899.1 306 feet upstream of proposed structure 0.00 0.00 -- 

1851.133 258 feet upstream of proposed structure 18.12 18.12 0.00 

1823.768 230 feet upstream of proposed structure 17.95 17.96 0.01 

1726.932 
USH101      
BR U 

Upstream face of US 101 Bridge  
15.09 15.09 0.00 

1726.932 
USH101      
BR D 

Downstream face of US 101 Bridge 
15.74 15.74 0.00 

1659.316 66 feet upstream of proposed structure 16.98 16.98 0.00 

1658.316 65 feet upstream of proposed structure 16.97 16.98 0.01 

1633.359 
Railroad      
BR U 

Upstream face of UPRR Bridge  
15.94 15.94 0.00 

1633.359 
Railroad      
BR D 

Downstream face of UPRR Bridge 
14.90 14.93 0.03 

1612.363 19 feet upstream of proposed structure 14.90 14.93 0.03 

1608 15 feet upstream of proposed structure 14.88 14.91 0.03 

1604 11 feet upstream of proposed structure 14.86 14.89 0.03 

1593.5  
BR U Upstream face of Proposed Bridge -- 14.87 -- 

1593.5  
BR D Downstream face of Proposed Bridge -- 15.11 -- 

1583 11 feet downstream of proposed structure 15.10 15.13 0.03 

1500 94 feet downstream of proposed structure 15.16 15.18 0.02 

1400 194 feet downstream of proposed structure 15.13 15.15 0.02 

1302.082 
E                292 feet downstream of proposed structure 15.13 15.15 0.02 

1265.925 
Zoo Ent       Zoo Entrance Culvert 0.00 0.00 -- 

1215.742 378 feet downstream of proposed structure 15.13 15.13 0.00 



 

 

 
 

hdrinc.com 3003 Oak Road, Suite 500, Walnut Creek, CA 94597 
(925) 465-2862 

20 
 

 
 

Table 5. 55-Year Water Surface Elevation Results 

River Station Description/Distance from  
Existing Bridge Centerline (feet) 

Water Surface Elevation (ft) 

55-year  
Difference 
in WSE (ft) Existing  Proposed 

Single 
Span 

Alternative 

1900 307 feet upstream of proposed structure 18.38 18.37 -0.01 

1899.1 306 feet upstream of proposed structure 0.00 0.00 -- 

1851.133 258 feet upstream of proposed structure 18.19 18.19 0.00 

1823.768 230 feet upstream of proposed structure 18.02 18.02 0.00 

1726.932 
USH101          
BR U 

Upstream face of US 101 Bridge  
15.09 15.09 0.00 

1726.932 
USH101          
BR D 

Downstream face of US 101 Bridge 
15.74 15.74 0.00 

1659.316 66 feet upstream of proposed structure 17.02 17.02 0.00 

1658.316 65 feet upstream of proposed structure 17.01 17.01 0.00 

1633.359 
Railroad        
BR U 

Upstream face of UPRR Bridge  
15.94 15.94 0.00 

1633.359 
Railroad        
BR D 

Downstream face of UPRR Bridge 
14.99 14.98 -0.01 

1612.363 19 feet upstream of proposed structure 14.99 14.98 -0.01 

1608 15 feet upstream of proposed structure 14.97 14.96 -0.01 

1604 11 feet upstream of proposed structure 14.96 14.94 -0.02 

1593.5  BR U Upstream face of Proposed Bridge -- 14.92 -- 

1593.5  BR D Downstream face of Proposed Bridge -- 15.17 -- 

1583 11 feet downstream of proposed structure 15.21 15.19 -0.02 

1500 94 feet downstream of proposed structure 15.26 15.24 -0.02 

1400 194 feet downstream of proposed structure 15.24 15.21 -0.03 

1302.082 E        292 feet downstream of proposed structure 15.24 15.21 -0.03 

1265.925 Zoo 
Ent          Zoo Entrance Culvert 0.00 0.00 -- 

1215.742 378 feet downstream of proposed structure 15.22 15.21 -0.01 
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Figure 6. 100-year WSE Profile for the existing and proposed conditions.   
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Figure 7. 100-year WSE at the upstream face of the Proposed Bridge and overcrossing structure. 
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Freeboard 
The proposed structure has a minimum soffit elevation of approximately 16.0 ft. The minimum soffit 
elevation is at the west abutment. Based on the hydraulic results, the proposed structure has no 
freeboard during the 100-year flow, and approximately 0.1 ft of freeboard during the 50-year flow. 
Per the Federal Highway Administrator (FHWA) and Caltrans requirements, adequate freeboard is 
required for the 100-year flow and approximately 2 ft of freeboard for the 50-year flow to pass 
anticipated drift. The existing structures upstream, US 101, and the UPRR tracks bridges, currently 
do not have freeboard and will be controlling the flow upstream of the proposed structure. The 
proposed structure allows more flow conveyance than the adjacent UPRR structure and the future 
US 101 bridge after opening the 1 and 3 spans. Table 6 shows the existing WSE upstream of the 
bridges and Table 7 shows the proposed WSE at the existing and proposed structures. Table 8 
shows the freeboard for the existing WSE conditions directly upstream of the existing structure and 
Project location. Table 9 shows the freeboard for the proposed WSE conditions.  

Table 6. Existing WSE at the upstream side of existing bridge crossings and the proposed 
structure. 

Locations 
WSE (ft) 

100-year 50-year 55-year 

US 101 Bridge 18.4 18.0 18.0 

UPRR Tracks Bridge 17.3 17.0 17.0 

Existing Condition at Proposed structure 16.1 14.9 15.0 

 

Table 7. Proposed WSE at the upstream side of the bridge crossings and proposed structure. 

Locations 
WSE (ft) 

100-year 50-year 55-year 

US 101 Bridge 18.4 18.0 18.0 

UPRR Tracks Bridge 17.3 17.0 17.0 

Proposed Structure 16.1 14.9 14.9 
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Table 8. Freeboard for existing conditions directly upstream of the existing structures and 
proposed Project. 

Locations 
Minimum Soffit 

Elevation (ft) 
Freeboard (ft) 

100-year 50-year 55-year 

US 101 Bridge 15.0 -3.4 -3.0 -3.0 

UPRR Tracks Bridge 15.9 -1.4 -1.1 -1.1 

Note: Negative values indicate the bridge has no freeboard.  
 

Table 9. Freeboard for Proposed WSE directly upstream of the existing structures and 
proposed Project. 

Locations 
Minimum Soffit 

Elevation (ft) 
Freeboard (ft) 

100-year 50-year 55-year 

US 101 Existing Bridge 15.0 -3.4 -3.0 -3.0 

UPRR Tracks Bridge 15.9 -2.3 -2.0 -2.0 

Proposed Structure 16.0 -1.1 0.1 0.1 
Note: Negative values indicate the bridge has no freeboard.
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4. Conclusions 
Based on the preliminary results of the hydraulics model, the proposed overcrossing structure will 
result in negligible impact to the floodplain WSE. Further analysis will be needed during the final 
design of this Project, and coordination with a floodplain administrator will be required to corroborate 
any potential floodplain impacts.  

The proposed structure has a wider opening and will provide more freeboard that the surrounding 
structures at the UPRR track and the US 101 bridge. This proposed structure is not anticipated to 
reduce the target conveyance flow of 3,000 cfs in the channel. The proposed Project will be 
designed to convey the target discharge of 3,000 cfs and is anticipated to maintain the goals of the 
Master Plan for Sycamore Creek.    

Final Design Recommendations  
Recommendations and Limitations 
Additional survey is recommended for the design of this Project. The survey extent was limited and 
did not extend the entire width of the floodplain. Three cross sections in the channel were updated to 
the current surface conditions. The additional cross sections were interpolated from the LOMR cross 
section geometry. The 0.04 ft increase is negligible based on the resolution of the elevation data 
used to update the feasibility model. Due to the limited accuracy of the topography, the model results 
cannot confirm any significant impact to the channel. During Project development, additional survey 
is recommended to be obtained and implemented into the hydraulic evaluation. The hydraulic model 
utilized a version 4.1.0 HEC-RAS model from the LOMR with several lateral structures and gates, 
which makes the model considerably sensitive and close coordination with the design and hydraulic 
team is recommended to address any hydraulic issues that may arise. In the design phase of this 
Project a 2-dimensional (2-D) model is recommended to determine accurate flow paths around the 
proposed structure. Figure 8 illustrates the cross sections and topographic land survey needed for 
updating the 1-dimensional (1-D) and developing a 2-D model.  
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Figure 8. Locations for additional survey requests. 

Source: ESRI, 2022 

Scope of Work 
The following lists the items recommended for the hydraulic studies during the Project development 
and design phase:  

 Project Management and Meetings 
 Field Visit  
 Location Hydraulic Study (LHS) 
 Hydrologic and Hydraulic Analyses for LHS 
 Bridge Design Hydraulic Study (BDHS) 
 Hydrologic and Hydraulic Analyses for BDHS 
 Scour and RSP Calculations 
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Below is a description of the recommended deliverables scoped for this Project.  

The LHS would document the existing floodplains within the Project limits and discuss any potential 
impacts caused by improvements by the Project. The Project is located in SFHA Zone AE, which 
represents areas subject to flooding by the 100-year flood event determined by detailed methods 
where BFE are shown (see Figure 4). The Project site is also within a regulatory floodway, which 
prohibits any new construction in the regulatory floodway that results in an increase in flood levels 
during the base flood discharge. HDR|WRECO would perform hydrologic and hydraulic 
assessment/analyses of the existing condition and the proposed conditions for the Project. A 1-D 
model would be developed for the LHS to determine the floodplain impacts caused by the Project. 
coordination with local floodplain agencies would be required throughout the process.  

Based on the Flood Capacity Master Plan for Sycamore Creek (Master Plan) (Penfield & Smith, 
2003), the Sycamore Creek flood channel will ultimately be designed to accommodate a 55-year 
event (3,000 cfs). To accommodate future flood capacity the pedestrian and bicycle overcrossing is 
proposed to have a span wider than the ultimate span for US 101 and have a soffit above the 55-
year flood elevations.  

HDR|WRECO would assess impacts to floodplains within the Project limits and minimization or 
mitigation measures, as appropriate. The findings of the assessment and analyses would be 
summarized in the Floodplain Evaluation Report. 

Due to the complexity of the floodplain at this Project location a 2-D model is recommended to be 
developed for the BDHS. The BDHS would document the results from the hydraulic and bridge scour 
analyses and recommendations for bridge scour countermeasures. The report would also include all 
of the detailed hydraulic model outputs.  
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Attachment A: Existing HEC-RAS Results 
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Attachment B: Proposed HEC-RAS Results 
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1. INTRODUCTION 
Yeh was retained by Quincy Engineering, Inc. (Quincy) to provide preliminary geotechnical 
recommendations as input to the preliminary design of a pedestrian overcrossing at the US-101 
Freeway, Union Pacific Railroad (UPRR), and Sycamore Creek as part of the Lower Eastside 
Community Connectivity Active Transportation Plan. This report was prepared in accordance with our 
agreement for professional services with Quincy executed on June 8, 2022, and in general accordance 
with Caltrans guidelines for a Structure Preliminary Geotechnical Report in affect at the time this 
report was prepared, dated January 2021. The purpose of this report is to provide preliminary 
geotechnical considerations and 
recommendations regarding the 
design of the overcrossing 
foundations and suitable foundation 
alternatives, seismic hazards, scour, 
and construction.  Preliminary 
alignment and design information 
for the project was provided by 
Quincy (2022). The preliminary 
characterization of the subsurface 
conditions is based on previous 
explorations for the existing 
Sycamore Creek Bridge and 
soundwall structures for US-101 
(Caltrans 1944, Caltrans 2005a, 
Caltrans 2005b). Yeh is also 
providing services to Quincy to 
review public databases and reports 
that are readily available to identify 
sites near the project that have 
documented soil or groundwater 
contamination. A summary of that 
research will be provided under separate cover. 

2. PROJECT DESCRIPTION 
The location of the project is shown in Figure 1. The project consists of the design of improvements to 
provide pedestrian access between the communities on the Lower Eastside of Santa Barbara to 
waterfront areas south of the freeway that are separated by the US-101 freeway and Union Pacific 
Railroad (UPRR) corridors. The project mainly consists of providing a new pedestrian pathway from 

Figure 1: Project Location 
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the intersection of Canada and Pitos Streets on the north side of US-101, continuing south over US-
101 and the UPRR corridors on to the Santa Barbara Zoo property, continuing west through the 
parking lot at the Zoo, and over Sycamore Creek to Dwight Murphy Field. The Canada Pedestrian 
Overcrossing (POC) will be approximately 1,400 feet long (Quincy 2022). We understand from Quincy 
that the pedestrian overcrossing will consist of three individual frames. This report refers to the 
frames as: 1) Stacked Ramp Structure (at Canada and Pitos Streets); 2) US-101 Structure (crossing 
over the US-101 and UPRR corridors); and 3) Sycamore Creek Structure (parallel to US-101 and UPRR 
and extending west from the Zoo to Sycamore Creek). Ramp structures are anticipated to consist of 
either cast-in-place or precast concrete and the overcrossing structure may consist of either precast 
concrete or a steel truss. 

2.1 EXISTING FACILITY 
The proposed project is located near mile post 12.0 on US-101, approximately 600 feet southwest of 
the Salinas Street on-ramp (see Figure 1).  Figure 2 shows a photo of the proposed crossing location 
(Google 2022) looking east. The Santa Barbara Zoo and Dwight Murphy Field border the site to the 
south, and residential properties and the Santa Barbara Sunrise RV Park border the site to the north. 
Within the project limits, Caltrans soundwalls No. 1 and 2 border US-101 to the north and the Union 
Pacific Railroad (UPRR) borders US-101 to the south. Sycamore Creek runs south along the western 
extents of the project and crosses under US-101 at the existing Sycamore Creek Bridge. 

US-101 right-of-way through the project site is approximately 138 feet wide (Quincy 2022) and 
consists of 6 approximately 12-foot-wide travel lanes (3 northbound lanes and 3 southbound lanes) 
with 8- to 10-foot-wide paved shoulders. The UPRR right-of-way through the project site is 
approximately 76 feet wide and consists of a single track.  

Figure 2: View of Proposed Crossing from Southbound US-101 Looking East (Google Maps 2022) 



Structure Preliminary Geotechnical Report Yeh Project No. 222-181 
Lower Eastside Community Connectivity Active Transportation Plan October 14, 2022 

3 

3. GEOTECHNICAL EXPLORATION 
Explorations performed for previous studies at the project site were reviewed for the purposes of this 
report. Field exploration at the project site consisted of previous explorations performed by Caltrans 
for the design of the existing Sycamore Creek Bridge, replacement of the Sycamore Creek Bridge, and 
design of the existing Soundwalls No. 1 and No. 2 that run along the northbound lane of US-101. Plate 
1 presents the locations of the field exploration programs at the project site. Logs of the explorations 
are presented in Appendix A. A description of the field exploration programs at the project site are 
described below. 

3.1 PREVIOUS STUDIES 
Previous explorations pertinent to the project site are included in Appendix A. Pertinent previous 
field exploration data at the project site included: 

 A boring (“Test Hole #1”) performed by Caltrans  in 1944 as input for the design of the original 
Sycamore Creek Bridge for US-101 (Caltrans 1944). The boring was performed to a depth of 
approximately 43.5 feet below the ground surface (to approximately elevation -36 feet).  

 Four auger borings (B21-04, B24-04, B29-04, and B34-04) performed by Caltrans in 2004 for 
Soundwalls No. 1 and 2 for the US-101 widening between kilometer post mile 17.4 to 20.6 
(approximately post mile 10.8 to 12.8, Caltrans 2005b). The borings were performed at 
intervals along the Soundwall No. 1 and 2 locations to depths of approximately 24.5 to 26 feet 
below the ground surface (approximately elevation -9.8 to -12.4 feet).  

 Four mud rotary borings (B1-04, B2-04, B13-04, and B18-04) performed by Caltrans in 2005 
for the replacement of Sycamore Creek Bridge (Caltrans 2005a). The borings were performed 
at approximately each corner of the existing bridge prior to its construction to depths of 
approximately 82.5 to 90 feet below the ground surface (approximately elevation -65.8 to -
73.1 feet). 

3.2 LABORATORY TESTING PROGRAM 
Available laboratory test data from the previous studies discussed in the previous section of this 
report are presented in Appendix B. Laboratory testing for corrosion was performed on ten of the 
samples recovered from the borings from the Caltrans (2005) Sycamore Creek Bridge Replacement 
project. Additional laboratory test results for the previous studies are not available. 

4.  GEOTECHNICAL CONDITIONS 

4.1 GEOLOGY 
The project site is located within the Transverse Ranges geomorphic province, which extends from 
the Los Angeles Basin westward to Point Arguello. Within the province, the project site lies within an 
alluvial plain bordered by the Santa Ynez Mountains to the north and the Pacific Ocean to the south. 
The province is characterized by east-west trending mountain ranges that are oblique to the general 
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north-northwest structural trend of California mountain ranges. The Transvers Ranges province is 
composed of Cenozoic- to Mesozoic-age sedimentary, volcanic, igneous, and metamorphic rocks.  

The regional geology as mapped by Minor et al. (2009) is shown on Figure 3. Minor et al. map the 
surface geology at the site as Quaternary-age alluvium (Qia, Qac, and Qoa). Geologic structure in the 
region is generally characterized by a series of east to west trending faults and folds. The closest 
Quaternary-age fault to the site is the Mission Ridge Fault System, which is mapped by USGS (2022) 
approximately 0.4 miles northeast of the project site (and shown on Figure 3). Other Quaternary-age 
faults include the Mesa Fault, Lavigia Fault Zone, Red Mountain Fault Zone, Ortega Hill Fault, and 
Santa Ynez Fault Zone mapped 1.5 miles southwest of the site, 2.5 miles southwest of the site, 2.7 
miles southeast of the site, 3.4 miles east of the site, and 5.5 miles northeast of the site, respectively. 
Unnamed anticlines and synclines are mapped by Minor et al. 100 feet southwest of the site and 0.3-
mile northeast of the site. Unnamed anticlines are also mapped by Minor et al. within the Mission 
Ridge Fault System northeast of the site. 

Figure 3: Geologic Map (Minor et al. 2009) 
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4.2 SURFACE CONDITIONS 
Topography in the site vicinity includes grades of 0- to 3-percent (CalTopo 2022). Sycamore Creek 
runs south through the project site before its confluence with the Pacific Ocean on East Beach 
approximately 0.3-miles southeast of US-101. Existing structures in the site vicinity that could impact 
the project include US-101 and its associated signage, the Union Pacific Railroad (UPRR), and 
Soundwall No. 2 along US-101. Existing overhead and underground utilities and vegetation are 
present along the north and south sides of US-101. 

4.3 SUBSURFACE CONDITIONS 
The following description of the subsurface conditions is based on the previous 1944, 2004, and 2005 
field exploration programs conducted by Caltrans in the vicinity of the project site. The subsurface 
conditions generally appear to consist of units of alluvium and colluvium (Qac), intermediate alluvial 
deposits (Qia), and older alluvium (Qoa). The approximate locations of the previous borings that have 
been referenced for the project are shown on Plate 1 and are described as follows. 

Alluvium and Colluvium (Qac). The alluvium and colluvium unit was encountered in borings B21-04 
and B24-04 (drilled on the northbound side of US101 for Soundwalls No. 1 and 2 and east of the 
proposed overcrossing) from the ground surface to the maximum depth of those borings, 
approximately 24.5 to 26 feet below the ground surface (to approximately elevation -9.8 to -10.5 
feet). The unit generally consisted of loose to medium dense sand with varying amounts of silt and 
clay (SW-SM, SP, SP-SM, SM, SC) with alternating lenses and layers up to 6 feet thick of very soft to 
very stiff sandy lean clay (CL) and soft to very stiff sandy silt (ML).  

Intermediate Alluvial Deposits (Qia). Intermediate alluvial deposits were encountered in Test Hole 
#1, and borings B29-04 and B34-04 (for the previous Sycamore Creek Bridge and Soundwall No. 2 and 
west of the proposed overcrossing) from the ground surface to the maximum depths explored, 
approximately 25.5 to 43.5 feet below the ground surface (to approximately elevation -10.6 to -36 
feet). The unit was also encountered in borings B1-04, B2-04, B13-04, and B18-04 (for the 
replacement of Sycamore Creek Bridge west of the proposed overcrossing) from the ground surface 
to depths of approximately 39.5 to 46 feet below the ground surface (to approximately elevation -
22.2 to -29.3 feet). The intermediate alluvial deposits generally consisted of very loose to medium 
dense sand with varying amounts of silt, clay, and gravel (SW, SP, SM, SC, SC) with interbedded up to 
5-foot-thick layers of stiff to hard lean to fat clay with varying amounts of sand (CL, CH) and soft silt 
with varying amounts of sand (MH, ML). Older alluvium (Qoa) was encountered below the 
intermediate alluvial deposits in borings B1-04, B2-04, B13-04, and B18-04. 

Older Alluvium (Qoa). Older alluvium was encountered below the intermediate alluvial deposits in 
borings B1-04, B2-04, B13-04, and B18-04 (for the replacement of Sycamore Creek Bridge west of the 
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proposed overcrossing). The unit was encountered to the maximum depths explored, approximately 
82.5 to 90 feet below the ground surface (to approximately elevation -65.8 to -73.1 feet). The older 
alluvium generally consisted of medium dense to very dense sand with varying amounts of silt, clay, 
and gravel (SP, SW, SP-SM, SM, SC) with interbedded up to 13-foot-thick layers of hard lean to fat clay 
with varying amounts of sand (CH, CL). Slight cementation was noted at various depths in borings B1-
04 and B18-04 within the older alluvium. 

4.4 GROUNDWATER 
A summary of the groundwater levels encountered in each of the previous studies is presented in 
Table 1. Groundwater levels and soil moisture conditions will vary seasonally and in association with 
changes in precipitation, runoff, irrigation, pumping, and other factors. Based on the FEMA (2022) 
Flood Map for the project site, the vicinity is within a “Zone AE” special flood management area with 
a base flood elevation of approximately 18 feet. 

Table 1: Summary of Groundwater Data 

Boring ID Location 

Ground 
Surface 

Elevation 
(feet) 

Depth to 
Groundwater  

(feet) 

Groundwater 
Elevation 

(feet) 
Date 

Measured 

Test Hole #1 Sycamore Creek Bridge, NB side of 
Highway 101 7.5 1.5 6.0 8/1944 

B1-04 Sycamore Creek Bridge, SE corner of 
bridge 16.7 6.5 

10.0 
10.2 
6.7 

5/4/2004 
5/25/2004 

B2-04 Sycamore Creek Bridge, SW corner 
of bridge 17.3 -- -- 5/3/2004 

B13-04 Sycamore Creek Bridge, NE corner 
of bridge 16.9 

(Wet sample at 70 
feet, no 

groundwater noted) 
-- 5/11/2004 

B18-04 Sycamore Creek Bridge, NW corner 
of bridge 17.3 -- -- 5/12/2004 

B21-04 Soundwall No. 1, W side 16.2 8.0 8.2 5/11/2004 

B24-04 Soundwall No. 2, near Canada 
Street 14.0 13.0 1.0 5/12/2004 

B29-04 Soundwall No. 2, W of Sycamore 
Creek Bridge 14.9 9.0 5.9 5/13/2004 

B34-04 Soundwall No. 2, between Canada 
Street and Sycamore Creek Bridge 13.6 6.3 7.3 5/18/2004 

5. AS-BUILT DATA 
Available as-built data considered in this study included the final foundation report (Caltrans 2004) 
and pile driving records (Caltrans 2008) for the replacement of Sycamore Creek Bridge as well as the 
as-built plans (Caltrans 2005b) for Soundwalls No. 1 and No. 2 along the northbound side of US-101. 
Sycamore Creek Bridge is supported on 18-inch diameter by ½-inch wall thickness (PP457x12.70) 
Cast-in-Steel-Shell (CISS) piles embedded to approximately elevation -28 feet and designed with 
nominal compressional resistances of approximately 280 kips. The wing walls for the Sycamore Creek 
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Bridge are supported on standard Class 400 driven piles embedded to approximately elevation -24.5 
feet and designed with nominal compressional resistances of approximately 180 kips. Soundwall No. 
1 is supported by both Class 400 driven piles embedded to approximately elevation -4 feet as well as 
trench footing foundations embedded to an unknown depth “D”. Soundwall No. 2 is supported by 
trench footing foundations embedded approximately 6.5 feet below the ground surface. Design 
foundation capacities for Soundwalls No. 1 and No. 2 as well as additional as-built information for US-
101, UPRR, or the Sycamore Creek Bridge were not available. 

6. SCOUR DATA 
Preliminary scour data for the proposed Sycamore Creek crossing is not available. The final 
Foundation Report will include scour data for the project. The existing Sycamore Creek Bridge for US-
101 was designed for a scour elevation of approximately 2.3 feet.  

7. CORROSION EVALUATION 
Nine soil samples and one water sample were taken for corrosion testing from the Caltrans (2005a) 
borings for the Sycamore Creek Bridge Replacement. Results for pH, resistivity, soluble sulfate 
content, and soluble chloride content were reported for the samples tested. A copy of those 
corrosion test results is presented in Appendix B and summarized in Table 2 below.  

Caltrans (2019a) Amendments states that “a site is considered to be corrosive if one or more of the 
following conditions exist for the representative soil and/or water samples taken at the site: chloride 
concentration is 500 ppm or greater, sulfate concentration is 1,500 ppm or greater, or the pH is 5.5 or 
less.” The soil samples tested are not considered corrosive based on Caltrans test methods and 
standards (Caltrans 2021).  

Table 2: Soil Corrosion Test Summary 

Boring ID 
Elevation 

(feet) 

Minimum 
Resistivity 
(Ohm-cm) pH 

Chloride 
Content 
(ppm) 

Sulfate 
Content 
(ppm) 

Corrosive 
Status 

B1-04 #1 16.7 to 10.2 2,000 8.08 -- -- No 

B1-04 #7 -3.3 to -4.8 1,200 7.41 -- -- No 

B1-04 #11 -10.8 to -14.8 3,300 7.62 -- -- No 

B1-04 #17 -26.3 to -29.8 3,100 7.46 -- -- No 

B1-04 #21 -36.3 to -39.8 970 7.28 16 27 No 

B1-04 #26 -51.3 to -54.3 3,200 7.53 -- -- No 

B13-04 “A” 9.6 to 6.0 3,100 7.40 -- -- No 

B13-04 “E” -10.5 to -14.0 2,300 6.59 -- -- No 
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Boring ID 
Elevation 

(feet) 

Minimum 
Resistivity 
(Ohm-cm) pH 

Chloride 
Content 
(ppm) 

Sulfate 
Content 
(ppm) 

Corrosive 
Status 

B13-04 “I” -30.5 to -32.1 2,600 6.78 -- -- No 

B1-04 (Well 
Water Sample) 10.1 300 7.30 87 204 No 

8.  SEISMIC INFORMATION 

8.1  GROUND MOTION HAZARD 
Figure 4 presents the preliminary design response spectrum for the site estimated using Caltrans 
(2022) ARS Online (accessed July 26, 2022) and guidelines set forth in Appendix B of the Caltrans 
Seismic Design Criteria (Caltrans 2019b). The SDC defines the design earthquake as corresponding to 
an event having a 5-percent probability of exceedance in 50 years (975-year return period). The site 
coordinates were estimated as 34.4208 degrees latitude and -119.6679 degrees longitude.  

Subsurface data from the 2004 Caltrans borings for the Sycamore Creek Bridge Replacement and 
design of Soundwalls No. 1 and 2 along US-101 was used to estimate an average shear wave velocity 

Figure 4: Preliminary ARS Curve (obtained 7/26/22, subject to database changes) 
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of 780 feet per second (240 meters per second) for the upper 100 feet of the soil and rock at the site, 
corresponding to Site Class D defined in Appendix B of the Seismic Design Criteria. The design 
earthquake is estimated to have a mean magnitude of 6.9, a mean site to source distance of 
approximately 7.3 miles (11.7 kilometers), and results in a peak ground acceleration of approximately 
0.65g at the project site. The alluvium (Qac and Qia) is classified as S2 soil based on Section 6.1 of the 
Seismic Design Criteria. The older alluvium (Qoa) is classified as S1 soil. 

8.2  OTHER SEISMIC HAZARDS 

8.2.1 SURFACE FAULT RUPTURE 
The project site is not within an Alquist-Priolo Earthquake Fault Zone. No known active or potentially 
active faults are mapped through the site. Therefore, no special design considerations are needed to 
address fault rupture. 

8.2.2 LIQUEFACTION POTENTIAL 
Liquefaction is the loss of soil strength due to an increase in soil porewater pressure resulting from 
seismic ground shaking. Liquefaction typically occurs in loose to medium dense granular soil that is 
below the water table. The extent and severity of liquefaction is dependent upon the intensity and 
duration of the strong ground motion. Evaluation of liquefaction potential is needed to assess the 
impact of adverse subsurface conditions on structures during earthquakes. These include increased 
lateral loads on piles and abutments due to lateral spreading along slopes and negative skin friction 
on piles due to settlement. The site is mapped as being underlain by units of alluvium consistent with 
the subsurface conditions encountered in the previous Caltrans borings. The liquefaction potential of 
the alluvium was preliminarily evaluated using the previous boring data and NCEER (Youd and Idriss 
2001) guidelines in consideration of Caltrans (2020) guidelines for evaluating liquefaction.  Selected 
units of alluvium encountered in the previous boring are considered liquefiable for the design 
earthquake based on the preliminary analyses. A summary of soil layers that were preliminarily 
estimated to be liquefiable are presented in Table 3. Special recommendations are needed for design 
to address liquefaction or seismic related hazards for such structures or improvements.  
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Table 3: Preliminary Liquefaction Potential 

Location or 
Boring ID USCS 

Ground 
Surface 

Elevation 
(feet) 

Depth to 
Groundwater 

(feet) 

Groundwater 
Elevation 

(feet) 

Estimated 
Factor of 

Safety 
(CSR/CSRreq) 

Potential 
Liquefiable 

Layer Depths 
(feet) 

Potential 
Liquefiable 

Layer 
Elevations 

(feet) 

B1-04 SC, SM, SP 
SC 16.7 6.5 

10.0 
10.2 
6.7 

0.20 to 0.93 
0.69 

6.5 to 46 
71 to 73.5 

10.2 to -29.3 
-54.3 to -56.8 

B2-04 
SM, SC 

SP 
SP 

17.3 -- -- 
0.66 to 0.68 

0.85 
0.76 

13 to 22.5 
32 to 36 

49 to 49.5 

4.3 to -5.2 
-14.7 to -18.7 
-31.7 to -32.2 

B13-04 SM 16.9 

(Wet sample 
at 70 feet, no 
groundwater 

noted) 

-- 0.54 to 0.91 25.5 to 35.5 -8.6 to -18.6 

B18-04 SM 17.3 -- -- 0.86 36 to 41 -18.7 to -23.7 

B21-04 
SP-SM 

SP-SM, SW-
SM 

16.2 8.0 8.2 0.46 to 0.68 
0.17 to 0.63 

5 to 8 
8 to 24 

11.2 to 8.2 
8.2 to -7.8 

B24-04 SP 14.0 13.0 1.0 0.38 19.5 to 24.5 -5.5 to -10.5 

B29-04 SM 
SP, SC 14.9 9.0 5.9 0.5 to 0.63 

0.63 to 0.83 

2.5 to 9 
9 to 15 

25.5 to 26 

12.4 to 5.9 
5.9 to -0.1 

-10.6 to -11.1 

B34-04 SM, SC 
SW-SC 13.6 6.3 7.3 0.34 to 0.56 

0.64 
2.5 to 7.5 

14.5 to 19.5 
11.1 to 6.1 
-0.9 to -5.9 

Note: Values in table show potentially liquefiable layers if those layers are below the groundwater table. Groundwater was not 
recorded in all reviewed borings. 

Potentially liquefiable soil will likely be encountered below the proposed pedestrian overcrossing and 
should be further evaluated and addressed as part of a subsequent design-level field exploration 
program and reporting for the project. The Caltrans Seismic Design Criteria specifies that liquefiable 
soils are classified as Site Class F and require site-specific seismic analyses. The field exploration 
program for the new overcrossing should include Cone Penetration Testing to help characterize the 
subsurface conditions and liquefaction potential below the site. 

8.2.3 EFFECTS OF LIQUEFACTION 
Potentially liquefiable soil conditions should be considered in subsequent geotechnical exploration 
and analysis for the project based on our preliminary analyses and should be considered in the design 
of the overcrossing foundations. Estimation of the liquefaction potential and effects of liquefaction 
(such as seismic settlement, seismically induced downdrag, and lateral spreading) should be 
considered within the scope of the Foundation Report prepared for design. 

8.2.4 SEISMIC SLOPE STABILITY 
The project will likely not involve high embankments or steep slopes that would be considered 
vulnerable to slope instability or lateral spreading.  Seismic slope stability analysis should be 
performed for applicable slopes that are part of the proposed design as part of the final Foundation 
Report.  
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8.2.5 TSUNAMI RISK 
Tsunamis are long-period sea waves formed during seismic events or submarine landslides. Tsunamis 
behave like a tidal surge that can result in run-ups, or bores, extending up streams, rivers, and creeks 
and inundating coastal areas. The site is located approximately elevation 12 to 17 feet above sea level 
and 0.3-miles north of the shoreline of the Pacific Ocean. Sycamore Creek runs through the project 
site and west of the proposed overcrossing. Potential tsunami hazards were considered for the 
project in accordance with Caltrans Memo to Designers (Caltrans 2010). Tsunami loading can be 
estimated by the AASHTO Guide Specifications for Bridges Subjected to Tsunami Effects (AASHTO 
2022). The estimated limits of tsunami inundation for a 1,000-year return event are shown on the 
Natural Hazards Risk and Resiliency Research Center Tsunami Inundation Portal (NHR3 2022) and 
presented on Figure 5 relative to the project site.  

Figure 5: NHR3 (2022) Tsunami Hazard Map 
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9.  PRELIMINARY GEOTECHNICAL RECOMMENDATIONS 

9.1  PRELIMINARY FOUNDATION CONSIDERATIONS 
Foundation alternatives for proposed crossing includes spread footings, driven piles, cast-in-steel-
shell (CISS) piles, and cast-in-drilled-hole (CIDH) piles. Considerations for each alternative are 
presented below. The following are key geotechnical considerations that will influence the 
foundation design and selection of the foundation type selection for the new pedestrian 
overcrossing: 

 Relatively shallow groundwater and alluvium composed of interbedded layers of loose to 
medium dense sand and very soft to stiff silt and clay were encountered in the previous 
Caltrans (1944, 2005) borings drilled near the project site. The alluvium was underlain by older 
alluvium units at depths of approximately 40 to 46 feet below the highway that were 
composed of interbedded layers of medium dense to very dense sand and hard clay.   

 Sand layers within the alluvium that were encountered in the previous borings were 
potentially liquefiable under the design earthquake based on preliminary analyses. Additional 
exploration and analyses are needed to characterize the liquefaction potential and provide 
specific recommendations that will be needed for design to address liquefaction, seismic 
settlement, loss of foundation support, or seismic related hazards for the proposed structure 
and associated foundations. 

 Shallow foundations will be vulnerable to liquefaction and static and seismic settlement 
within the younger alluvium. The older alluvium had a low potential for liquefaction and is the 
likely bearing material for deep foundation alternatives considered in this report. 

 The subsurface soil is not considered corrosive based on testing for previous studies.  
 The proposed structure will cross Sycamore Creek. Scour may need to be considered for 

design of the foundations for the proposed crossing.  
 The construction footprint and final layout for the proposed crossing foundations is 

constrained spatially between the Santa Barbara Zoo parking lot to the south, Union Pacific 
Railroad (UPRR), US-101, and the residential neighborhood to the north. Considerations for 
spatial constraint will be needed for both construction and final layout of the proposed 
structure and foundations. 

 Existing overhead lines and utilities were observed on the north and south sides of US-101 
during Yeh’s 2022 site visit. Underground utilities are also likely present within the area on the 
northern side of US-101 within the residential neighborhood, as well as underground 
reclaimed water lines on the south side of US-101. Locations of any existing utilities at the site 
should be considered relative to overcrossing construction, foundation drilling, or pile driving.  
The utilities may need to be taken out of service or relocated to allow for staging and 
construction of the overcrossing and foundations. Existing vegetation is also present within 
the Santa Barbara Zoo parking lot on the south side of US-101. This vegetation will likely need 
to be removed to allow for pile driving or foundation excavation. 

 Soil and groundwater in the project vicinity may be potentially contaminated based on 
previous Yeh project experience in the area and experience working near railroad corridors. 
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Selection of foundation alternatives should consider the need to test and dispose of soil and 
drilling cuttings and the potential for contamination.  

9.1.1 SPREAD FOOTINGS 
Spread footings would likely bear within 5 to 8 feet of existing site grades in soft clay or loose sand 
within the upper units of the alluvium (Qac, Qia). Groundwater was encountered at about 6 to 13 
feet below the ground surface.  Design of spread footings should consider bearing resistance, initial 
and post-construction settlement of soft clay, potential scour along Sycamore Creek, the potential for 
liquefaction of the alluvium to compromise support of shallow foundations, and spatial constraints 
for excavation and construction of the footings. Benefits of the use of spread footings as a foundation 
alternative would include: 

 Potential reduced cost of construction compared to other foundation methods if footings can 
be constructed in the dry without excessive shoring, ground modification or dewatering, and 

 Spread footings are a conventional foundation type (no specialty contractors needed). 

Constraints and considerations that could adversely impact the cost and feasibility of supporting the 
proposed overcrossing on spread footings foundations include: 

 Long term settlement and consolidation within clay layers that would require pre-loading, 
settlement waiting periods, or ground modification to support the anticipated foundation 
loads; 

 Ground modification may be needed to resist scour, liquefaction, settlement, lateral 
spreading or strengthen the alluvium to provide adequate support for spread footings; 

 Dewatering, shoring, and subgrade stabilization would be needed if footings are to be 
constructed below groundwater; 

 May involve soil disposal for the excavated material that may encounter contaminated soil or 
groundwater conditions. 

 Shoring with adequate lateral support systems may be needed to avoid potential impacts to 
the US-101 and UPRR rights-of-way and avoid settlement of existing facilities and utilities that 
may be present along the railroad lines; and 

 Spread footings may need a footprint larger than the pile cap for deep foundation to 
accommodate higher loading, if anticipated. 

The design and construction of spread footing foundation seems relatively complex and with risks for 
unanticipated costs associated with the compressibility and liquefaction potential of the foundation 
support soil, shallow groundwater, spatial constraints along the UPRR right of way, and performance 
to seismic hazards or scour compared to deep foundations.  Spread footing are not recommended for 
design of the overcrossing foundations based on the preliminary analyses and review of previous 
geotechnical data. 
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9.1.2 DRIVEN PILES 
Driven piles would typically consist of Caltrans standard plan steel pipe or square precast concrete 
piles or nonstandard H-piles. Driven Class 400 concrete piles were used for the support of Soundwall 
No. 1 east of the project site as well as the wing walls for the Sycamore Creek Bridge. Driven piles 
would likely need to develop end and frictional resistance within the older alluvium and below 
approximately el. -25 feet to provide suitable support for the new overcrossing.   

Benefits of the use of driven piles as a foundation alternative would include: 

 Driven piles extending below groundwater with a pile cap above the groundwater level may 
have less construction challenges than drilled methods below the groundwater table; 

 Driven piles would not require slurry or cutting disposal; 
 Steel pipe piles or H-piles can be cut or spliced to accommodate variations in pile length in 

relation to variable subsurface conditions encountered during pile driving;  
 Concrete piles can be constructed long and cut off to accommodate refusal above the tip 

elevation if needed but would generate cut-off pieces that would need to be disposed of; 
 Closed-end pipes or full displacement concrete piles would likely develop end bearing 

resistance relatively quickly with the older alluvium and at shallower depths than CIDH piles 
designed for friction alone and advanced deeper within the wet ground; and  

 Driven piles can be designed to provide resistance to scour and liquefaction. 

Constraints of the use of driven piles as a foundation alternative would include:  

 Pile driving will generate noise. Pre-construction surveys of nearby residences, distress 
surveys, and noise and vibration monitoring may be needed for pile driving; 

 Pile driving in close proximity to Sycamore Creek may not be permitted for environmental 
reasons, or could require special permit conditions such as the use of buffer trenches or 
curtains to attenuate noise and vibrations from pile driving from adversely impacting aquatic 
species in the creek; 

 Driving could be delayed if splicing of steel piles is needed because of requirements for 
inspection and testing of field welds; 

 A group of driven piles will likely be needed to support structure loads above the standard pile 
capacity or to provide a structural connection between the foundation and superstructure.  
Pile cap excavation and construction for the driven piles would need to include shoring and 
dewatering to control groundwater and provide lateral support to excavations within the 
younger alluvium; and 

 Pile caps for driven piles could require a larger final design footprint compared to large-
diameter CIDH pile connected directly to the structural column.  

Driven piles are considered suitable foundation support for the proposed overcrossing. The piles 
would need to be driven into the older alluvium and consider additional down drag and potential 
lateral forces associated with settlement and liquefaction. 
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Preliminary factored nominal axial resistance versus embedment depth into the alluvium are 
provided on Figure 6 for Caltrans (2018) Standard Plan 200 pipe piles (Alternative “W”) for both open-
ended and close-ended conditions. Factored nominal axial resistances provided on Figure 6 were 
estimated according to the latest Caltrans (2019) amendments to the AASHTO (2017) LRFD Bridge 
Design Specifications for the Strength Limit State (resistance factor of 0.7) and Extreme Limit State 
(resistance factor of 1.0) and do not include the effects of scour, loading due to seismically induced 
downdrag, or preliminary lateral resistance.  The provided preliminary factored nominal axial 
resistances neglect resistance contribution from potentially liquefiable layers.  Yeh should be 
contacted if pile sizes or types other than those provided on Figure 6 are needed for preliminary 
design. 

9.1.3 CAST-IN-STEEL-SHELL (CISS) PILES 
CISS piles typically consist of driving a steel pipe pile into the ground and casting reinforced concrete 
into the head of the pile to form a structural connection to the superstructure.  The concrete can be 
placed in a closed-end pile, or by removing a portion of the soil plug within an open-end pipe pile to 

Figure 6: Preliminary Factored Nominal Axial Resistance Versus Depth for Driven Piles - Strength Limit State 
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allow for concrete placement. CISS piles would likely need to develop end and frictional resistance 
within the older alluvium and below approximately el. -25 feet to provide suitable support for the 
new overcrossing.  

Benefits of the use of CISS piles as a foundation alternative would include:  

 Larger diameter CISS piles can be specified that help develop resistance at shallower depths 
compared to driven piles. 

 CISS piles are commonly used to resist lateral loads for relatively large structures and may be 
preferred over standard steel pipe piles if a larger lateral resistance is needed to satisfy special 
structural considerations or loading conditions; and 

 CISS piles can be designed to provide resistance to scour and liquefaction-related effects. 

Constraints of the use of CISS piles as a foundation alternative would include: 

 CISS installation would involve soil disposal for the soil plug that may encounter potentially 
contaminated soil or groundwater conditions.  

 Pile driving will generate noise. Pre-construction surveys of nearby residences, distress 
surveys, and noise and vibration monitoring may be needed for pile driving. 

 Pile driving in close proximity to Sycamore Creek may not be permitted for environmental 
reasons or could require special permit conditions such as the use of buffer trenches or 
curtains to attenuate noise and vibrations from pile driving from adversely impacting aquatic 
species in the creek. 

 Driving could be delayed if splicing of steel piles is needed because of requirements for 
inspection and testing of field welds; and 

 A group of driven piles will likely be needed to support structure loads above the standard pile 
capacity or to provide a structural connection between the foundation and superstructure. 

CISS piles are considered suitable for support of the proposed overcrossing structure. CISS piles 
bearing near elevation -28 feet (approximately 33 feet below the ground surface) were used to 
support the Sycamore Canyon Bridge with nominal design capacities up to 280 kips.  These piles 
appear embedded within the younger alluvium (Qia) unit. The younger alluvium may be potentially 
liquefiable based on preliminary analyses, and is not the recommended bearing material for CISS, if 
used. The piles would need to be driven into the older alluvium and consider additional down drag 
and potential lateral forces associated with seismic settlement and liquefaction. 

9.1.4 CAST-IN-DRILLED-HOLE (CIDH) PILES 
Cast-in-drilled-hole (CIDH) piles typically consist of a reinforced concrete pile cast in a drilled hole. 
CIDH piles would likely need to develop frictional resistance within the older alluvium and below 
approximately el. -25 feet to provide suitable support for the new overcrossing. Loose, wet alluvium 
encountered in the previous borings at the project site would require wet-method (slurry 
displacement) CIDH pile construction and/or temporary casing. Drill rigs used to construct CIDH piles 
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can be equipped with temporary casings and other tooling to help advance the hole through loose 
soil and groundwater. Pile contractors are typically experienced in drilling in loose or caving soil or 
below groundwater.   

Benefits of the use of CIDH piles as a foundation alternative would include: 

 CIDH piles can be designed to larger diameters (compared to standard piles) to provide 
additional axial or lateral resistance or help to reduce the total number of piles needed; 

 A single CIDH pile can be designed with a structural connection to the bridge column without 
the need for a pile cap (and associated excavation); 

 CIDH pile installation typically also does not have the noticeable vibrations or noise associated 
with pile driving;  

 CIDH piles can be designed to develop higher capacities in hard or dense bearing material 
where a smaller-, standard-size driven pile may have a limited capacity and meet refusal near 
the surface of the bearing material; and 

 CIDH piles can be designed to provide resistance to scour and liquefaction-related effects.  

Constraints of the use of CIDH piles as a foundation alternative would include: 

 Post-construction inspection and non-destructive testing of CIDH piles constructed in the wet 
is required by the Standard Specifications.  Anomalies are often identified that require delays, 
review of the design loads, and possible mitigation or pile replacements to address anomalies; 

 Tanks for slurry and spoils associated with wet-method CIDH pile construction can require a 
larger construction footprint compared to driven piles; and 

 CIDH pile construction would involve cutting and slurry disposal that may encountered 
potentially contaminated soil or groundwater conditions. 
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CIDH piles are considered suitable for support of the proposed overcrossing structure.  Preliminary 
factored nominal axial resistance versus embedment depth into the alluvium are provided on Figure 8 
for various CIDH pile diameters requested by Quincy. Factored nominal axial resistances provided on 
Figure 7 were estimated according to the latest Caltrans (2019) amendments to the AASHTO (2017) 

LRFD Bridge Design Specifications for the Strength Limit State (resistance factor of 0.7) and does not 
include the effects of scour, seismically induced downdrag, or preliminary lateral resistance. Yeh 
should be contacted if pile sizes or loading other than those provided on Figure 7 are needed for 
preliminary design. 

 

Figure 7: Preliminary Factored Nominal Axial Resistance Versus Depth for CIDH Piles – Strength Limit State 
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9.1.5 PREFERRED PILE FOR DESIGN 
The proposed overcrossing should be supported on deep foundations bearing in dense older alluvium 
based on subsurface conditions encountered in previous borings drilled for adjacent structures.  
Similar to the foundation support for the Sycamore Creek Bridge on Highway 101, driven piles are 
considered most suitable for support of the overcrossing structure based on the subsurface 
conditions encountered in previous studies in the site vicinity and would help to avoid potential 
foundation problems associated with shallow groundwater, caving soil conditions, and foundation 
support. CIDH piles are also considered suitable for support of the overcrossing structure; however, 
CIDH piles may encounter more constructability challenges relative to the project site compared to 
driven piles (as described above). Preliminary axial resistance versus embedment depth for various 
piles are provided in the previous sections to be used with preliminary design. Final design pile tip 
elevations will be recommended in the Foundation Report based on additional field exploration and 
test results, load demands, the estimated scour depth, estimated seismically induced downdrag or 
loads, and foundation analysis to evaluate the lateral resistance of piles relatively to axial and lateral 
load demands.  

10. RECOMMENDED SCOPE OF WORK FOR FINAL DESIGN

Additional field exploration and testing at or near project support locations should be performed as 
input to the final Foundation Report for the project. Cone Penetration Test (CPT) soundings and 
drilled borings are recommended to characterize the foundation support soils relative to foundation 
capacity, liquefaction, and compressibility. Samples collected from the borings will be laboratory 
tested for classification, strength, and compressibility and compared to interpreted data collected 
from the CPT soundings. Geotechnical recommendations should be provided in the final Foundation 
Report based off the additional field exploration and testing performed relative to foundation 
support of the overcrossing structure, seismic and scour considerations at the site, any anticipated 
retaining wall structures, as well as site grading and earthwork. Table 4 provides a summary of 
proposed exploration and considerations for alternative overcrossing geometries provided by Quincy 
(2022). 

Table 4: Summary of Future Exploration by Frame Structure 

Frame ID No. of 
Supports 

Location No. Proposed 
Explorations x Depth 

Access and ROW Considerations 

Sycamore Creek 
Structure* 

(Sta. 12+50 to 19+78) 

7 Parallel to US-101 and UPRR and 
extending west from the Zoo to 

Sycamore Creek 

4 Borings x 50-150 feet 
3 CPTs x 100-150 feet 

All explorations on Zoo or City 
property south of UPRR corridor, 

use of park and zoo driveways and 
parking lot, day work 

US-101 Structure A – 
clear span alternative 
(Sta. 19+78 to 22+02) 

2 Crossing US-101 and UPRR 
corridors 

2 boring x 100-150 feet 
2 CPTs x 150 feet 

All explorations on Zoo or City 
property outside Caltrans and UPRR 

corridors, use of park and zoo 
driveways and parking lot, day 

work 
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Frame ID No. of 
Supports 

Location No. Proposed 
Explorations x Depth 

Access and ROW Considerations 

US-101 Structure B – 
two span alternative 
(Sta. 19+78 to 22+02) 

3 Crossing US-101 and UPRR 
corridors 

3 borings x 100 feet 
3 CPTs x 150 feet 

Two borings and two CPTs on Zoo 
or City property outside Caltrans 

and UPRR corridors 
One boring  inside Caltrans 
right of way along existing SB 

shoulder of US-101. Caltrans lane 
closure required, night work likely 

US-101 Structure C* - 
three span alternative 
(Sta. 19+78 to 22+02) 

4 Crossing US-101 and UPRR 
corridors 

4 borings x 100-150 feet 
3 CPT x 150 feet 

Two borings and CPTs on Zoo 
or City property outside Caltrans 

and UPRR corridors 
Two borings and one CPT inside 

Caltrans right of way along existing 
SB shoulder and in center median 
of US-101. Caltrans lane closures 

required, night work likely 
Stacked Ramp 

Structure* 
(~Sta. 22+02 to 

26+00) 

5 Intersection of Canada and Pitos 
Streets on north side of US-101 

3 borings x 50-100 feet 
2 CPT x 100-150 feet 

All explorations on City property
 

*Total No of Borings and CPT Soundings assuming Sycamore Creek
Structure, US-101 Alternative C, and Stacked Ramp support locations

shown on Quincy (2022) 

11 borings x 50-150 feet 
8 CPT x 100-150 feet 

Zoo and City property outside of 
UPRR corridor, Caltrans right of 

way along existing SB shoulder and 
between existing SB travel lanes of 

US-101. City and Caltrans lane 
closures required; day and night 

work 

11. GENERAL CONDITIONS

Yeh prepared this report for Quincy Engineering and their authorized agents only. It is not intended 
to address issues or conditions pertinent to other parties, projects or for other uses. This report is for 
preliminary planning purposes only and is not intended for use in final design or construction. The 
results of this study are preliminary and subject to change pending the results of our design-level 
geotechnical evaluation. No services have been performed to evaluate environmental impacts or the 
presence of hazardous or toxic materials. 
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