
Caulfield Bridge & Extension Project

• Original Scope
• Contract executed July 2, 2018
• Preliminary Bridge Conceptual 

Engineering Report
• Traffic Analysis- review existing data
• Environmental Considerations
• Prelim Bridge Alignment
• US Coast Guard
• Hydraulic Analysis
• Structure Type Feasibility – APS GP&E
• Structure Foundation Report
• Preliminary Cost Estimate
• Prelim Evaluation of Long-Term 

Operations & Maintenance
• Project Stakeholders List

• Prelim Environmental Screening
• Risk Management Plan
• Utility Evaluation
• Construction Methodology
• Preliminary Aesthetic Details
• Project Schedule



Environmental Clearance Strategy

• Documentation
• Assumed the City of Petaluma will be the Lead Agency with respect to the CEQA process and that the USCG will be the Lead Agency for NEPA
• Based on available information, it is anticipated that an Initial Study (IS) is appropriate under CEQA. [IS-MND] 
• The appropriate level of NEPA documentation would be an Environmental Assessment. [EA-FONSI]
• Both these assumptions will require that potential impacts would be avoided or mitigated to less than significant levels.
• If the City feels that there may be significant opposition to the project an EIR may be the best choice.

• Permit Acquisition - The following permits or public agency approvals are anticipated to be required for the project:
• USCG Bridge Permit
• USACE CWA Section 404

• A preliminary wetland delineation has been performed.
• SFBRWQCB CWA Section 401
• USFWS – ESA Section 7 Consultation; Biological Assessment [BA] with respect to fisheries issues
• CDFW – Section 1602 
• CA State Lands Commission – Submerged Lands Lease 
• Tribal Consultation – under AB 52 and NHPA Section 106

• Pre-application meetings with permitting agencies are recommended as early in the process as feasible
• to review project design features, and
• discuss best management practices to minimize or avoid impacts, and
• To identify typical mitigation measures.

• References
AECOM, 2020a. Draft Jurisdictional Delineation for the Caulfield Bridge and Extension Project, City of Petaluma, Sonoma County. June 2020.
AECOM, 2020b. Preliminary Biological Resources Memorandum for the Caulfield Bridge and Extension Project, City of Petaluma, Sonoma County. June 2020
AECOM, 2020c. Preliminary Cultural Resources Assessment, Proposed Caulfield Bridge, Petaluma, Sonoma County, CA. June 2020.
United States Coast Guard (USCG), 2019. Preliminary Clearance Determination, July 15.



Traffic Impact Study

• Summary
• An operational analysis was performed
• Study area included 9 intersections
• VMT was assessed for the Caulfield Bridge and Rainier Avenue extension to 

Petaluma Boulevard North [w/wo US 101 ramps] 
• VMT is slightly reduced for both the 2040 with Caulfield Bridge and the Rainier Extension 

without US 101 ramps
• The intersection at Caulfield Lane/Lakeville Street will degrade to LOS F under 

Future with Bridge conditions.
• To improve to LOS D or better would require widening, which would be in conflict with 

Petaluma’s General Plan multi-modal objectives
• Alternative Modes

• The bridge will provide a critical link for ped/bike across the Petaluma River
• Pedestrian markings of SMART at-grade crossing at Hooper recommended



Structure Type Considerations

Movable Span Type Bobtail Swing Vertical Lift Double Leaf Bascule Single Leaf Bascule
(Overhead Counterweight)

Single Leaf Bascule
(Underdeck Counterweight)

Vertical Clearance Unlimited 80 – 85 feet Unlimited Unlimited Unlimited
Channel Width 115 feet Unrestricted 115 feet 115 feet 115 feet
Alignment Offset Existing Offset Offset Offset
Flow Obstruction Width

30 feet None 40 feet 6.5 feet 6.5 feet

Operating Time 75 – 90 seconds 90 – 120 seconds 60 – 75 seconds 75 – 90 seconds 75 – 90 seconds
Equipment Maintenance

Moderate Moderate Moderate Low Low

Equipment Location
Below deck Below deck and tower Below deck Above and Below deck Below deck

Redundant Operation
No No Yes No No

Overhead Structure No Yes No Yes No
Deck Surface

Concrete Epoxy Wearing Surface Concrete Concrete Concrete

Bridge Closure Required
Limited Extended None None None

River Closure Required
Limited Limited Limited Limited Limited

Levee Pier Excavation
Limited Limited Limited Limited Extensive

Navigational Hazard
Moderate None Low Low Low



Structure Type Considerations

• Lift spans were quickly 
eliminated from 
consideration

• Would require clear 
span of the channel

• Would need to match 
vertical clear of 70 feet 
above MHW at US 101



Structure Type Considerations

• Obstruction to flow and superstructure depth quickly eliminated both balanced 
and “bobtail” swing type spans from consideration



Structure Type Considerations

• Dual Leaf bascule with below deck counterweight
• Less visual impact 
• With a back span, the bascule pier presents significant obstruction to flow



Structure Type Considerations
• Single leaf bascule spans reduced obstruction to flow by minimizing 

the substructure elements within the waterway

• Rolling leaf bascule with below deck configuration requires increase 
of roadway profile to accommodate structure depth

• Overhead counterweight, reduced structure depth
• Fender system not shown



Structure Type Considerations
USCG Coordination

• Compiled available 
topo and 
bathymetry data 
and generated 
preliminary 
alignments: 
horizontal & vertical 



Structure Type Considerations
USCG Coordination

• Channel cross-section 
along the alignment of 
the proposed road 
showing the limits of 
the “Federal Channel 
per USACOE

• Water surface 
elevations for MLLW, 
MHW and 100 year -
Base Flood



Structure Type Considerations
USCG Coordination
• Draft layout went to 

Carl Hausner at USCG 
early December 2018.



Structure Type Considerations
USCG Coordination

• The rolling leaf bascule 
with overhead 
counterweight allowed 
the roadway profile to 
conform within the 
limited space, while still 
providing the minimum 
vertical navigation clear 
in the closed position.

• Profile adjustment may 
be required during final 
design to meet ADA 



Structure Type Considerations
USCG Coordination

• Configuration 
shown used for the 
USCG circulation for 
comments/ letter to 
mariners.

• Proposed span 
shown in open 
position.

• Required fender 
system shown 
defines limits of 
navigation channel



Structure Type Considerations
USCG Coordination

• “Preliminary Public  Notice 
(11-150)”, circulated May 
6, 2019.

• Comments were due June 
5, 2019



Structure Type Considerations
USCG Coordination

• A preliminary 
determination was 
made that affirmed 
the proposed 
horizontal and 
vertical clears on 
July 15, 2019

• Contingent upon 
successful 
processing of a 
complete bridge 
permit application 



Structure Type Considerations
Bridge Hydrology/Hydraulics
• Preliminary structure 

configuration was based on 
the assumption that the 
governing water surface 
elevation at the project site 
was  similar to that at the 
Haystack Bridge downstream.

• Wsurf_elev = 100 year flood 
event + King Tide

• The project site is within the 
FEMA Floodway Zone AE

• Requires a “Flood Neutral” 
response to placement of 
structure within the flow

• Non-compliance requires 
CLOMR or LOMR to be filed



Structure Type Considerations
Bridge Hydrology/Hydraulics

• Introduction of the rest 
pier and fenders alone we 
enough to raise the water 
surface above an 
acceptable threshold.

• Per the request from the 
City our H&H 
subconsultant sent their 
HEC-RAS model to WEST 
Engineering for a peer 
review. 

• WEST affirmed that the 
modeling was reasonable 
and slightly conservative.



Structure Type Considerations
Bridge Hydrology/Hydraulics

• Various 
configurations 
were triedf the 
rest pier and 
fenders alone we 
enough to raise 
the water surface 
above an 
acceptable 
threshold.

• .



Structure Type Considerations
Bridge Hydrology/Hydraulics

• A dual, rolling leaf bascule 
with overhead counterweights 
is required

• Able to pass the design flows 
without affecting the water 
surface elevation.

• Reduces the impact to the 
roadway profile making ADA 
compliance more economical

• Additional survey data 
required for final design to 
manage conforms



Structure Type Considerations
Bridge Hydrology/Hydraulics

• Example of a dual, rolling leaf 
bascule with below deck 
counterweights

• Superstructure depth causes 
significant rise in roadway 
profile.

• Large foundations for 
counterweights and 
mechanical equipment 
Susceptible to high water 
events in excess of design 
flows without affecting the 
water surface elevation.



Structure Type Considerations
Bridge Hydrology/Hydraulics

• A dual, rolling leaf bascule 
with overhead 
counterweights is 
required to pass the 
design flows without 
affecting the water 
surface elevation.

• Change is less than 0.01 ft



Structure Type Considerations
Sea Level Rise
• Proposed solution is 

not adversely 
affected by sea level 
rise of 200 cm or 
more.

• Decision on which 
model to use would 
be required during 
design.



Structure Type Considerations
Sea Level Rise
• Only 2 of 11 models 

charted on NOAA 
OCOF webpage 
exceed 200 cm 
before 2100

• Proposed solution 
provides adequate 
protection against 
inundation.



Structure Type Considerations
Foundations

• Performed 1 boring on south side of channel to 
confirm assumptions regarding suitable 
foundation type and depths

• Large diameter cast-in-drilled-hole (CIDH) piling 
are appropriate.

• Similar to the foundations used at the SMART 
Haystack Landing Bridge

• Depth of bay mud on north side of channel will 
need to be verified during final design

• Pressure-meter testing of boring on North side 
of channel during final design will inform tip 
elevations for bascule pier/abutments. 



Structure Type Considerations
Preliminary Estimate 



Preliminary Estimate 
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