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Executive Summary
The Fairfax Bridge Preventive Maintenance Program (BPMP) is a federal Highway Bridge Program (HBP)
project and 88.53% funded through federal funds, with the remaining 11.47% of the costs shared by the
Town. The program is implemented to address certain preventive structural and safety issues concerning
the Town’s bridges that are in the National Bridge Inventory System (NBIS) and does not cover “routine”
maintenance. By using this grant, however, the Town optimizes its use of federal and its own funds before
bridge conditions deteriorate further. The Fairfax BPMP includes three of the Town’s eleven bridges, none of
which is eligible for listing in the National Register of Historic Places (NRHP). This is a preventive
maintenance assessment phase, delineating a road map for the design and construction phases, as follows:
Canyon Road Bridge - The BPMP repairs at the superstructure level mainly include cleaning and preparing
the bridge deck, sealing the deck surface with methacrylate and repairing and replacing the bridge expansion
joint seals. At the substructure level, BPMP includes repairs to two bridge wingwalls at the bridge’s north
abutment by extending them and using soil nails, as well as repairs to the eroded abutment wall itself.
Environmental permits will be required but the project may be a screened undertaking (exempt) as far as
cultural and archeological resources are concerned. It is also recommended that the Town install two metal
beam approach guard rails and two “Narrow Bridge” signs at the bridge approaches with its own funds since
the program does cover them.
Spruce Road Bridge - BPMP repairs mainly include removing asphalt concrete (AC) from the bridge deck,
sealing the deck with polyester concrete and placing joint seals at the two bridge ends. The bridge will not
need environmental permits for BPMP and may be a screened undertaking for cultural and archeological
resources. It is also recommended that the Town install one metal beam approach guard rail at the north
approach to the bridge with its own funds. The county Flood Zone 9 recommended that the bridge be
replaced in the next 10-15 years for proper flood conveyance. In the meantime, the relatively small
expenditures will ensure the bridge, which has not had any maintenance attention for a long time, will
function properly until replaced.
Marin Road Bridge - BPMP repairs chiefly include attaching the existing southeast concrete wingwall to the
bridge headwall, adding a protective concrete layer on the face of the wing wall, augmenting the existing rock
riprap at the wingwall, dry-packing the crack at the bottom of the northwest wingwall and adding small rock
riprap to the dry-packed area to protect it from future scour. The work will require environmental permits but
will likely be a screened undertaking as for cultural and archeological resources purposes. The bridge may
be scour-critical based on the observations made by the team’s geomorphologist and it is recommended that
the Town pursue Caltrans funding for scour protection.
A construction schedule and estimates of costs for each bridge, including the Town’s share, are also
presented in this report. The construction cost, with a 25% contingency, is estimated to be $371,500.
Construction management will add approximately another 15%, making the total construction cost estimate
$427,225, of which the Town’s share would be approximately $49,000. Moreover, the Town may elect to
install the signs and guard railings noted above at Canyon and Spruce for an additional $6,325 with its own
additional dollars. Full design, environmental and related costs are currently projected to be $370,000. This
is a dynamic cost at this stage and subject to adjustment after Field Review with Caltrans in early February
2014. The same cost sharing formula noted above also applies to design costs.
This Assessment Report concludes the initial engineering phase of the project. The Town will be seeking the
approval of the design and construction funds from Caltrans to begin the final design and environmental
studies.
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Introduction
The BPMP for the Town of Fairfax is comprised of three bridges crossings over two distinct creeks in town.
The Fairfax bridge inventory is a small set of aged reinforced concrete structures in service. The quality of
the original construction workmanship appears to be rather poor in places. The concrete used is inferior
compared to today’s and the site planning and overall bridge engineering are surpassed by modern
standards. The bridges are mostly too narrow compared to today’s standards and some lack basic
amenities such as sidewalks and crashworthy railings. High flow levels and velocities, poor bridge location
relative to the creek alignment, encroachment, erosion, sedimentation and drift accumulation have further
exacerbated the problems in some cases.

The Bridges in the Program

Canyon Road Bridge over
San Anselmo Creek
(Bridge No. 27C-0146)

Spruce Road Bridge over
Fairfax Creek
(Bridge No. 27C-0141)

Marin Road Bridge over
Fairfax Creek
(Bridge No. 27C-0143)

The BPMP is a narrowly defined program, the guidelines of which Caltrans insists on following closely. It has
a limited scope of preventive repairs that are approved by Caltrans, separated from what the state considers
“routine maintenance.” It is implemented under the auspices of the federal Highway Bridge program (HBP),
a vast program that provides for local government agency bridge needs such as replacement, seismic
retrofit, bridge scour countermeasure, bridge rail and steel bridge paint, in addition to preventive
maintenance. BPMP does not cover issues that are addressed by other federal programs noted. The
program implementation requires that the local agencies pay 11.47% of the cost of design and construction
while the remaining 88.53% is funded by HBP. Since it is a federally funded program, design and
construction must adhere to the requirements of National Environmental Protection Act (NEPA) as well as
California Environmental Quality Act (CEQA).
The Town owns 11 creek crossing vehicular bridges. The three bridges in the BPMP, as well as the four
other Fairfax bridges are in NBIS, qualifying to be included for federal programs as local agency vehicular
bridges with a span of 20 feet or longer. These bridges are inspected biennially by Caltrans, a program
which provides an excellent opportunity to address the Town’s bridge preventive and routine maintenance
and other needs such as rehabilitation, seismic retrofit and replacement. The repairs needed include
abutment wall repairs, reinforcement cleaning and spalls patching, wingwall stabilization, deck overlays and
joint seal repairs. Bridge approach guard rail replacements at Canyon and Spruce and new Narrow Bridge
signage at Canyon, none of which is covered by the program, are also needed.
The County Flood Control District has begun an extensive program of improvements to elevate flood
protection in Ross Valley Watershed to the 100-year flow events. All of the bridges in the Town’s inventory
deal with the County’s program in some form, although only one bridge in the current BPMP, Spruce Road
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Bridge, will ultimately need to be replaced. Spruce Road Bridge will be up for replacement because of its
inadequate opening to convey 100-year design flood waters. The bridge is not currently eligible for
replacement through federal funds. In the meantime, while priorities are being sorted out, the current
maintenance regiment will address the immediate issues and prevents them from getting worse until the
bridge is replaced.
All three bridges in the Town’s inventory were visited in November 2013 by staff members from CIC and the
project geomorphologist, geotechnical engineer and two environmental scientists. Additional visits were
conducted again to further inventory the needed preventive maintenance repairs. Because of the project
funding structure implemented by Caltrans, this report takes the project through this Assessment Report, the
first public outreach meeting for the project and a Field Review meeting with Caltrans District 4 staff,
scheduled after the outreach meeting in early February 2014, setting the tone for the program’s
environmental studies. The next phase of the project, once approved by Caltrans, will include environmental
studies, final design, bidding and construction.
This report defines the scope of the preventive repairs and estimates of construction costs at this conceptual
phase and does not get into detailed design, which will be the scope of the next phase of the project. During
the next phase, NEPA and CEQA studies, including cultural and archeological resources studies, and
possibly hydraulic evaluations to support the final design will be necessary, especially if work in the creek is
involved. The investigations have defined the preventive maintenance needs of the bridges and have set the
stage for the environmental studies for, and the design of, the fixes. The fixes shown in this report are
conceptual and have been developed to chart the environmental course of the project and to make it
possible to estimate the cost of the repairs. Public outreach has been scheduled for both the current and
design phases. This report will be posted on the web site created for this Fairfax bridge program.
With these efforts, the budgetary requirements of the project’s design and construction phases have been
determined for new funding applications to be submitted to Caltrans. After this report, future work on the
project will be placed on hold until the request for the additional funds are approved by the State. This report
will also show the design and environmental steps needed to be taken in the PE Phase 2 of the project. The
Town’s share of the construction cost for each bridge in this report had been identified.
Field observations and recommendations have been discussed in the following sections exclusively for each
bridge. Repair concepts, costs of the preventive maintenance repairs for the Construction (CON) phase for
all bridges have been presented. The Town’s share of the budget for these remedial measures is also listed.
A schedule of design and construction improvements has also been presented at the end of this report.
There are no plans available for the two older structures in the program, the bridges at Marin Road and
Spruce. The superstructure for Canyon Road Bridge was replaced in 1998 and has a set of construction
documents on file in the Town’s Public Works Department. These plans, as well as the latest Caltrans
Bridge Inspection Reports (BIRs) for the three bridges, are attached in the appendix to this report. New “asbuilt” Bridge General Plans for these bridges have been prepared and presented within the report section for
each bridge, following bridge photos.
In the photos on the following page a set of bridge component names frequently used in this report have
been shown and identified for the reader’s benefit and familiarity.
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Canyon Road Bridge over San Anselmo Creek
(Bridge No. 27C-0146)
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Photos of Canyon Road Bridge

Figure 1- North entrance to the bridge

Figure 2 – South entrance to the bridge

Figure 3 – Fish ladder running under the bridge

Figure 4 – Immediately downstream of fish ladder

Figure 5 – Utility pipe hung from bridge soffit

Figure 6 – North abutment face
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Photos of Canyon Road Bridge

Figure 7 – Stacked concrete bags acting as wing wall

Figure 8 – South abutment looking downstream

Figure 9 - Close up of south abutment face

Figure 10 – Flow-induced concrete erosion at north
abutment

Figure 11- Substandard right approach guard rail at n.
abutment

Figure 12 – Substandard right approach guard rail at n.
abutment. Note the large redwood tree in the back.
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Canyon Road Bridge Description and BPMP
th

This single span concrete bridge was originally constructed during the first few decades of the 20 century.
No as-built plans are available from this construction. In 1998 the superstructure was removed and replaced
with precast, prestressed slabs topped with a 5.5” cast-in-place concrete course. As-built plans for this deck
replacement are available and they are, in fact, the only two record drawings in existence for the forty or so
original vehicular bridges in the watershed. The bridge is nearly 33 feet long and 15 feet wide, and carries
one lane of traffic. The road surface is about 12 feet above the channel. Canyon Road is functionally
classified as a Local Road. This bridge is not eligible for listing in the NRHP. An as-built Bridge General
Plan has been prepared as part of this project and included on the previous page in this report.
The Creek bank slopes up- and downstream of the structure are variable and a low-flow channel and modest
terracing is apparent. The bank slopes exhibit an average inclination of about 1:1 (horizontal to vertical) with
locally steeper areas, and are vegetated with scattered mature trees, grasses and ivy. Bedrock is not
exposed in the creek channel in the immediate vicinity of the bridge but it is apparent in a very steep eroded
slope approximately 100 yards downstream. Grouted rip-rap and a few gabion baskets are located at the
downstream end of the concreted channel bottom as noted above. A Denil‐type fish ladder structure
(originally developed by a Belgian scientist in 1909) was installed in the 1970s or 1980s by a fishery
conservation organization. The ladder does not function optimally for fish passage according to current
passage suitability criteria (Ross Taylor and Associates, 2006). The concrete invert under the bridge from the
fish ladder extends a few feet upstream and approximately 50 feet downstream where it transitions to rock
rip rap and other armoring. Since the creek bed is concrete lined for the fish ladder, scour at the bridge is
not an issue and the bridge was not deemed necessary for inspection as part of the 2010 Caltrans/FHWA
Scour Plan of Action Program. However, undermining of the apron downstream from the bridge does
threaten the local stability of this invert apron (but not the bridge). Please see photos 3 and 4 on page 7.
The opening is generally larger for flood conveyance than bridges spanning San Anselmo creek
downstream. The 1978 FEMA Flood Insurance Study estimated that the 500‐year flood peak water surface
elevation would not rise to within 4.5 feet from the ceiling of the bridge opening. BPMP measures may cause
minor reductions in the culvert barrel flow capacity without requiring mitigation.
Canyon Road Bridge has a Sufficiency Rating of 72.8 (out of 100). This number represents a weighted
evaluation of several bridge attributes through a formula devised by the Federal Highway Administration
(FHWA). This algorithm is used by Caltrans after each of its biennial inspection of each bridge in the
National Bridge Inventory (NBI). Every two years the results are published by Caltrans in a Bridge Inspection
Report (BIR), which is shared by the local agency, in this case the Town of Fairfax Public Works Department.
(The latest of these BIRs, from 2010, is included in the appendix.). The bridge is labeled as Functionally
Obsolete (FO) in the BIR for having a one-lane deck and being not quite to the FHWA standards for width.
The FO label is inconsequential since the deck was deliberately built narrow for a one-lane, 12 feet wide
crossing. The bridge is hydraulically adequate and not on the County Flood Control list for any work. The
bridge is not eligible to be in the National Register of Historic Places (NRHP).
On the upstream side of the northern abutment, growth of a very large redwood tree has bulged out a short
section of a sacked concrete slope armoring that also serves as the bridge wingwall. Additional tree growth
or water flow in the channel could potentially topple this armoring, which could then result in significant scour
risks to the upstream side of the northern abutment. On the downstream side of the northern abutment, an
18-inch RCP storm drain discharges into the channel and a five foot long, eight foot high area of creek bank
immediately adjacent to the bridge is eroding and threatening the bridge. The erosive flow forces have also
abraded the concrete face of the north abutment.
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In addition to the issues of the above substructure elements, the bridge deck concrete has developed
extensive visible transvers cracks. These cracks, if not repaired and properly sealed, could lead to further
deterioration and damage.

Looking at north abutment of the bridge – Sacked concrete wingwall is on the left and partial wingwall and
18” RCP on the right. Note the erosion of the abutment concrete facing due to abrasive creek flow.
Because of the necessity of working in the creek, NEPA/CEQA environmental studies and permits will be
needed. From a cultural and archeological resources point of view, the repairs are hoped to be a screened
undertaking (an exempt project). CIC’s cultural historian subconsulting firm, JRP Historical, has discussed
these types of projects with the Caltrans District 4 Cultural Resources staff recently, receiving
recommendations that a Historic Property Survey Report (HPSR) with a detailed project description be
prepared to determine whether or not the project will be a screened undertaking. This will take place during
the design phase of the project (Phase 2). The preliminary BPMP work is summarized as:
•

Cleaning entire deck surface and applying methacrylate to seal the longitudinal and transverse deck
cracks. Methacrylate is a colorless organic compound applied with a plastic broom uniformly over the
bridge deck allowing the compound to penetrate and seal the cracks. The compound is toxic and a
skin irritant, requiring the presence of an industrial hygienist at the project site during construction and
the wearing of protective clothing by the workers.
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•

Removal of a portion of the north abutment wingwall, both downstream and upstream, to construct new
concrete walls with soil nails. For the upstream concrete wall, removal of the existing concrete bags
and backfilling with rock and soil is required to contain the redwood tree. A team arborist will be
rendering professional opinions as to the proper approach to working around this tree.

•

Repair the concrete surface at left abutment (looking downstream) by applying a 4”-thick layer of airblown concrete (or shotcrete).

• Repair minor superstructure spall located at the northeast rail post.
The above improvements are shown on the Bridge Plan and Elevation attached and expected to take
approximately three weeks to complete during construction. Two additional items concerning safety should
be discussed here. The approach guard railings at each end of the bridge are made of light wooden beams.
This is substandard and hazardous even considering the low auto speeds crossings the bridge. CIC
recommends replacing the unsafe timber approach rails with standard crashworthy metal beam guard rails.
The metal rails may be made of the Corten steel if the residents find the shiny galvanized look unsuitable for
the natural bridge setting. This type of steel develops a controlled protective cover of rust on itself, which the
residents may find to complement the natural surroundings better. Posting of two Narrow Bridge signs near
the north and south approaches to the bridge will also be a good precautionary measure. The construction
cost estimate for these items is $4,500. This cost not covered by BPMP and Caltrans/FHWA considers it
“non-participating,” but it’s a relatively small cost and will be a wise investment in bridge safety by the Town
of Fairfax.
The project’s construction costs estimate, including a 25% contingency but not including 15% for
construction engineering (CE), is presented below:

HBP Participating
HBP Non-Participating
Total

Total Construction Cost Estimate

Town’s
Share

State Share

Federal Share

$180,000

$20,646

$0

$159,354

$4,500

$4,500

$0

$0

$184,500

$25,146

$0

$159,354
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REPAIR DETAILS

ASSESSMENT REPORT –FAIRFAX BRIDGE PREVENTIVE MAINTENANCE PROGRAM

Spruce Road Bridge over Fairfax Creek
(Bridge No. 27C-0141)
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Photos of Spruce Road Bridge

Figure 1 – North approach to the bridge

Figure 1 – Looking west at the bridge deck level

Figure 2 – Inspecting for bridge scour in 2010

Figure 3 – Storm drain daylighting through abutment

Figure 4 – Utility pipes tucked under the bridge

Figure 5 – Relatively small flow opening thru the bridge
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Photos of Spruce Road Bridge

Figure 7 – Abutment concrete erosion due to flows

Figure 8 – Presence of bedrock under the bridge

Figure 6 – Environmental sign at the bridge

Figure 10 – Environmental exhibition at the bridge

Figure 11 – Pavement cracks at the south end of bridge

Figure 12 - Pavement cracks at the north end of bridge
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Spruce Road Bridge Description and BPMP
This single span, reinforced concrete T-beam bridge was reportedly constructed circa 1930. The structure is
approximately 22 feet long and 37 feet wide. It carries two lanes of traffic and a sidewalk on each side of the
bridge. The road surface is about 15 feet above the channel bottom. The only documentation available on
the bridge is the collection of Biennial Caltrans Bridge Inspection Reports. Spruce Road is functionally
classified as a Local Road. The Spruce Road Bridge has a Sufficiency Rating (SR) of 53.9 and is not
classified as FO or SD (Structurally Deficient). This bridge is not eligible for listing in the NRHP. An as-built
Bridge General Plan has been prepared as part of this project and included on the previous page in this
report.
The site has been visited by the project staff several times since 2007, most notably in August 2010 for
Bridge Scour Plan of Action (POA) program, and in the recent months to reassess the structure’s needs.
Up- and downstream of the structure, natural creek banks include slopes of 1:1 (horizontal to vertical) and
somewhat steeper locally near the bridge. Bedrock exposures were observed in the project area in the
channel bottom and creek banks upstream and downstream of the bridge and on the bed along the left
abutment of the bridge. Sands and gravels cover other areas of the channel, but their depth is likely shallow.
Small exposed footing areas, observed in 2010, appear to have been mostly covered up by traveling
sediments. Scour Plan of Action of 2010 stated, with the relatively short span (lower loads), shallow rock and
lack of current erosion, no mitigation measures were deemed necessary at this time. Additionally, the report
stated the low risks at the site may be such that detailed monitoring could be performed on a less frequent
basis (perhaps every three or five years) for more efficient use of available funding.
The right bank downstream from the bridge is straight and aligned parallel with the bridge abutment wall,
appearing to be constructed from fill for residential property development. There are no bank stabilization
structures – chronic surface erosion and periodic slump failures leave it in near vertical condition,
incompletely fortified by riparian tree roots. The 84‐ft‐long section of the right bank beginning immediately
downstream from the Spruce Road Bridge outlet was mapped as a severe, ongoing bank erosion site
recommended for repair action by the 2006 geomorphic assessment (Smeltzer and Orum, 2006). This
condition, not having a pre-existing retaining system to repair maybe hard to justify to Caltrans for BPMP
participation, but the team will discuss this issue with Caltrans during the upcoming February 2014 Field
Review visits with the State staff.
Hydraulically, the Spruce Road Bridge openings appear generally larger for flood conveyance than bridges
spanning Fairfax Creek upstream and downstream. However, it is not large enough to convey the expected
flood flows from the Fairfax Creek watershed. The 1978 FEMA Flood Insurance Study estimated that the
bridge deck would be overtopped by the then estimated 500-year flood. The December 31, 2005 flood,
believed to be a 100-year event, also produced water surface elevations which overtopped the sloping bridge
opening by as much 0.5-1.0 foot at river right, but did not overtop the opening at river left. Based on the
information from the Marin County Flood Control’s web site, the bridge will ultimately need to be replaced,
but it is not a priority bridge replacement candidate since it’s far upstream in the watershed and can wait until
downstream flood improvements have been completed. Bridge replacement will also eliminate the low-risk
scour potential.
Structurally, the issue qualifying the bridge for preventive maintenance is deck cracks. The topside of the
deck is covered by asphalt concrete (AC) covering the cracks. However, the underside of the deck,
observable form the creek, shows efflorescence, or the concrete chemicals having leached out of the cracks
in the concrete. This condition has been also noted in the Caltrans Bridge Inspection Reports. Since the
creek will not be disturbed by the work on this bridge, environmental permits will not be needed. From a
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cultural resources point of view, the project is anticipated to be a screened undertaking (an exempt project),
to be determined during the design phase. The preventive maintenance will provided an extended life for the
bridge until it is replaced for better flood conveyance.

An example of efflorescence in the soffit through
cracks in Spruce Road Bridge deck

Cracked pavement at transition from concrete
deck to asphalt-paved street

The preliminary BPMP work is summarized as:
•

Removal of the 2”-thick AC and placement of 1”-thick polyester concrete to seal the deck and provide a
riding surface that will butt up with AC outside the bridge. The AC at the approach to the deck will be
partially removed and redone to match the new bridge deck grades since the polyester concrete is 1”
thinner.

•

The expansion joint between the deck and AC approach roadway will be repaired using Caltrans
standard Type A seal.

•

Removal of the abandoned exterior utility pipe under the bridge.

Installation of metal beam guard rail, similar to that described for Canyon Road Bridge, but only in one bridge
quadrant will be prudent. The above improvements are shown on the Bridge Plan and Elevation attached
and expected to take approximately two weeks to complete during construction. The project’s construction
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costs estimate, including a 25% contingency, but not including 15% for construction engineering (CE), is
presented on the following page.
Total Construction Cost Estimate

Town’s
Share

State Share

Federal Share

HBP Participating

$90,000

$10,323

$0

$79,677

HBP Non-Participating

$1,000

$1,000

$0

$0

Total

$91,000

$11,323

$0

$79,677
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REPAIR DETAILS
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Marin Road Bridge over Fairfax Creek
(Bridge No. 27C-0143)
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Photos of Marin Road Bridge

Figure 1 – Looking west at the street level

Figure 3 – Looking south at street level

Figure 5 – Plaque on the bridge rail

Figure 7 – Looking south at west side of bridge and the
adjacent pedestrian bridge

Figure 4 – Close up of specification of the adjacent
pedestrian bridge

Figure 6 – Looking north at the pedestrian bridge
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Photos of Marin Road Bridge

Figure 7 - Looking north at toppled wing wall

Figure 8 – Spall at southeast arch base

Figure 9 - Looking northwest at toppled wing wall

Figure 10– South base of the arch barrel

Figure 11 – Looking west at the bridge (upstream)

Figure 12 – Underside of the pedestrian bridge
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Marin Road Bridge Description and BPMP
This single span reinforced concrete arch bridge was reportedly constructed circa 1930 and carries two
narrow traffic lanes with no sidewalks or shoulders. The structure is approximately 41 feet long by 26 feet
wide. Height from the bridge deck to channel bottom is about 11 feet. Other than the Biennial Bridge
Inspection Reports, there are no structural documents available for the bridge. Marin Road is functionally
classified as a Local Road. The bridge has a sufficiency of 58.8 and is not classified as FO or SD. This
bridge is not eligible for listing in the NRHP. An as-built Bridge General Plan has been prepared as part of
this project and included on the previous page in this report.
This bridge was not part of the 2010 Scour Plan of Action Program by Caltrans and was therefore not

Headwall

Cracked northwest bridge wingwall, upstream
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inspected for scour. However, some scour or undermining of the wall structures at the inlet and outlet of the
bridge have been observed in the 2013 and previous visits. The bridge does not have formal integrated
wingwalls, but concrete walls have been added at the right side of the inlet and the left side of the outlet.
Both of the wingwalls appear to lack adequate foundations, drainage backfill, and structural connection to the
bridge structure. Upstream from the inlet an angled concrete wall was added apparently to deflect flow from
otherwise impinging directly on the bridge headwall. The angled concrete wall was apparently founded
directly on the then existing creek bed and not structurally connected to either the bridge headwall or the
right bank vertical concrete retaining wall it joins with. The wall is undermined several inches and cracked, as
shown on the photo of the previous page.
Downstream from the bridge the left bank is aligned straight projecting out from the bridge outlet and erosion
pressure is focused at the left toe of arch span at the outlet and the toe of the left bank immediately
downstream. A near‐vertical concrete wall was added to protect the bank from undermining and erosion
pressure. However, the wall is presently severely undermined and rotated out of position.

Headwall

Toppled Wingwall at southeast corner, downstream
The channel and creek banks downstream of the bridge include a 10 foot high by about 11 foot long concrete
gravity wall at the east abutment and an 8 to 10 foot high concrete retaining wall that begins at the west
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abutment and continues on downstream. The east and west creek banks, upstream of the structure, are
also retained with an 8 to 10 foot high concrete retaining wall that ends at the structure. The creek bank
downstream of the bridge slopes at approximately 2:1 (horizontal to vertical) and steeper in some areas and
is vegetated with ivy and scattered trees.
The structure is over eighty years old and has
a few major and minor deficiencies, the most
significant of which is the undermined and
rotated gravity wall. The BPMP work will
include retrofitting the undermined and rotated
gravity wall downstream and fixing the
undermined and cracked wingwall upstream,
as well as fixing the concrete spall at the east
abutment corner exposing the reinforcement.
Similar to Canyon Road Bridge, this bridge will
need environmental permits and may be a
screened undertaking (exempt) with regard to
cultural resources. A Historic Property Survey
Report (HPSR) with a comprehensive project
description will be necessary for Caltrans to
decide whether the project will be exempt.
In summary, the BPMP work will consist of:
1. Repair of the rotated and undermined
concrete gravity wall by removing a portion
near the structure, extending it flush with and
doweling it to the structure, and reinforcing it
with a 4 inch gunite wall. The wall will be
further stabilized with soil nails. The existing
rock riprap around the wall needs to be
augmented.
2. Repair of the undermined retaining wall by
dry-packing the cracked portion with new
concrete and adding a small course of rock
riprap to protect it from future scours

Concrete spall at east abutment

3. Repair and patch spall at corners of abutments
The above improvements are shown on the Bridge Plan and Elevations attached and expected to take
approximately a month to complete in construction. Based on the current BPMP, estimate of the project
construction costs, not including 15% for construction engineering (CE), are presented in the following table:
Total Construction Cost Estimate

Town’s Share

State Share

Federal Share

$96,000

$11,011

$0

$84,989

Scour within the bridge section –Since this bridge was not inspected for scour in 2010, a scour discussion
is included here. Scour pressure within the bridge section is strongly focused at right arch toe at the inlet
(photo on page 24) and left arch toe at the outlet (photo on previous page). Exposed bedrock does not
occur near the site and shallow bedrock is not expected. Neither arch toe footing is exposed. Probing at
depth is prevented by coarse gravel materials present. Short‐term scour depth during floods appears may
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be limited by the coarseness of materials. Instantaneous maximum depth of short term scour is focused at
the two arch toe locations described above and probably does not exceed about 2.5 feet. Although the rate
of Fairfax Creek channel bed incision has slowed in recent decades (Stetson Engineers 2000), there remains
potential for additional long‐term bed elevation degradation at the site. It is reasonable to expect as much as
about 1 vertical foot of long‐term channel bed elevation decline within the engineering lifespan of new
structural components at the site. Therefore, a total of 3.5 feet of short and long-term scour is anticipated.
Scour remediation is not part of BPMP and has its own separate program, under HBP, for scour
countermeasure programming and funding. CIC-MGE team recommends that the Town of Fairfax request a
new look by Caltrans Division of Structures Maintenance at the scour situation at the bridge, change the
scour rating of the bridge to “scour-critical” and authorize its fix after a funding application has been made
possible by these changes in the Bridge Inspection Report (BIR).
Flood conveyance capacity - The single Marin Road Bridge opening is a natural‐bottom arch span rising
approximately 8 feet above the bed and spanning about 26 feet wide toe‐to‐toe. The opening is generally
larger for flood conveyance than bridges spanning Fairfax Creek downstream. The 1978 FEMA Flood
Insurance Study estimated that the 100‐year flood peak water surface elevation would rise to the same
elevation as the flow line of the culvert structure at the inlet and the bridge headwall would not be overtopped
for the 500‐year flood. The 2006 geomorphic assessment (Smeltzer and Orum, 2006) did not identify
December 31, 2005 flood high water marks upstream from the bridge to determine if the flood waters rose
above the culvert barrel ceiling at the inlet, but in general, the December 31, 2005 flood water surface
elevations exceeded FEMA’s 1978 100‐year flood elevation profile. Therefore, it is reasonable to expect that
the 100‐year flood, under existing conditions, would rise above the culvert soffit, and any reductions in the
culvert barrel flow capacity caused by BPMP measures would yet cause a small rise in the water surface
elevation upstream from the bridge.
The bridge is not on the County Flood Control list, but it appears to be of marginal flood capacity. It follows
that any structural measures for bridge maintenance will be configured to avoid reducing the conveyance
capacity of the bridge opening. If necessary, to offset potential flood flow capacity reduction of the wall
improvement measures listed above, remove large rocks (exceeding 3 inches in diameter) from within the
culvert barrel, and/or remove the alder tree approximately 10 feet downstream from the culvert outlet.
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REPAIR DETIALS
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Design & Environmental (PE Phase 1b) and
Construction Phases of the Project
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The Design and Construction Phases of the Project
The following table depicts a summary of the various remedial actions needed to be taken for each of the
three bridges in the Town of Fairfax BPMP:
PREVENTIVE MAINTENANCE ITEMS FOR FAIRFAX BRIDGES
Bridge Name
Creek Name
Bridge No.
Year
Constructed

Treat Bridge
Deck

Repair
Cracks
&
Spalls

Repair
Existing
Wingwalls

Remove
Unused
Utility
pipes

Canyon Road
San Anselmo
Creek
27C-0146
1998

Methacrylate

Yes

Two

Spruce Road
Fairfax Creek
27C-0141
Circa 1930

Polyester
Concrete

Yes

Marin Road
Fairfax Creek
27C-0143
Circa 1908

No

Yes

Optional Actions
Install
Narrow
Bridge
Signs

Install
Bridge
Approach
Rail

Replace
Bridge in
Next 1015 Years

No

Two

Two

No

None

Yes

None

One

Yes

Two

No

None

None

Maybe

Because of the nature of the repairs, Spruce Road Bridge will not need environmental permits, but Canyon
and Marin will require them. The following table shows the various permits needed for Canyon and Marin.
Agency

Permit Needed

Comments

US Army Corps of
Engineers (USACOE)

Clean Water Act,
Section 404 Permit
(most likely a
Nationwide Permit)

The Corps will also consult with State Historic
Preservation Office, SHPO, (Section 106
consultation) and US Fish and Wildlife Service (for
federally protected species), as well as National
Marine Fisheries Service (for federally protected fish
species, such as salmon)

Regional Water
Quality Control Board
(RWQCB)

Clean Water Act,
Section 401
Certification or Waiver

In conjunction with US Army Corps of Engineers 404
certification.

Lake and Streambed
Alteration Agreement

Required if the installation impacts the bed/bank of a
stream or creek channel and, in some cases, if
riparian vegetation is removed. They also look at
state protected special status species impact.

CA Department of
Fish and Game
(DF&G)
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Because of these environmental and cultural resources studies and the design tasks, the bridges will need
the following professional fields of expertise during the full PE Phase (1b):
Technical Work Needed

Canyon
Road

Spruce
Road

Marin
Road

Design Geotechnical Engineering

X

X

Right-of-Way (ROW) Research & Easements

X

X

Design Geomorphology, Hydraulics Evaluation

X

Archeological Resources Studies

X

Cultural Resources

X

Biological Studies

X

Engineering Design, Utilities Coordination,
Specifications, Estimates, CAD Drafting,
Project Management

X

X

X
X

X

X
X

X

X

Costs related to the above technical work to prepare a complete bid package for the Town is currently
projected to be $372,000. This cost is also shared between the Town and HBP based on the same split of
11.47% and 88.53%. This cost will be reviewed and adjusted after the Field Review meeting with Caltrans
staff on February 4, 2014.
The construction cost and schedule of the improvements for each bridge are presented on the following
pages. The longest work will be at Canyon, estimated to take approximately 3 calendar weeks. The bridge
work can take place concurrently at all three sites, but it is safer to say that the overall schedule of work will
be approximately 1 calendar month. To construct the improvements the following road closure/opening
conditions will be necessary:
Bridge

Temporary Bridge Closure Requirements

Canyon Road

Keep the bridge open at all times, except close it for 4-5 hours for applying methacrylate
and allowing it to dry. Park an emergency vehicle with fire departments crews on the
south side of the bridge. Emergency vehicles will be able to cross the bridge even during
this closure period. Do this work after 12 p.m. and publicize the dates and hours well
ahead of the closure.

Spruce Road

Close the bridge for 3 days to place polyester concrete on the deck. Detour the traffic
away and post signs at the project area for the detour route and publicize the dates and
hours well ahead of the closure.

Marin Road

No bridge closure will be necessary.
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Construction Cost Summary
The following table summarizes the total project construction (CON) costs, as well as construction
management, or Construction Engineering (CE) as Caltrans calls it. The latter is computed as 15% of
the cost of construction. For HBP-participating cost elements the cost sharing formula id 88.53% federal
and 11.47% Fairfax. Caltrans does not participate in BPMP cost sharing. The costs of non-participating
items (metal beam guard rails and signs), if elected to install, will be entirely borne by Fairfax.

Cost
Sharing
Entity

Canyon Road Bridge

Spruce Road Bridge

CON + CE Costs

CON + CE Costs

Marin Road
Bridge
CON + CE Costs

Total
Cost

HBP
Participating

HBP NonParticipating

HBP
Participating

HBP NonParticipating

HBP
Participating

Fairfax

$23,742

$5,175

$11,871

$1,150

$12,663

$54,601

Federal

$183,257

$0

$91,629

$0

$97,737

$372,623

Subtotal

$206,999

$5,175

$103,500

$1,150

$110,400

$427,224

$110,400

$427,224

Grand
Total

$212,174

$104,650

The total non-participating cost is $6,325. Detailed items cost breakdowns are presented on the
subsequent pages, in Appendix A, along with Critical Path Management (CPM) schedules for each
bridge.
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Spruce Road Bridge - 24.33' x 22.0' single-span reinforced concrete T-beam
Item Cost
$8,040.00
$5,360.00
$11,250.00
$10,720.00
$1,800.00
$15,000.00
$2,200.00
$1,500.00
$3,700.00
$5,000.00
$64,570.00
$7,174.44
$71,744.44
$17,936.11
$89,680.55
For HBP Participating Use: $90,000
Additional, HBP Non-Participating (Guard Rail): $1,000

Item
Remove Asphalt Concrete Surfacing
Prepare Concrete Bridge Deck Surface
Furnish Polyester Concrete
Place Polyester Concrete
Remove Pipe
Traffic Control
Grind AC Surfacing
Hot-Mixed Asphalt
Joint Seal Type A
Repair Concrete Spalls
Subtotal 1
Mobilization
Subtotal 2
Contingency 25%
Grand Total Cost, not including Construction Engineering (CE)

Quantity Unit
SF
536
SF
536
CF
45
SF
536
LF
18
LS
1
SQYD
55
Ton
15
LF
74
SF
50

Unit Price
$15.00
$10.00
$250.00
$20.00
$100.00
$15,000.00
$40.00
$100.00
$50.00
$100.00

Spruce Road Construction Schedule

Activity
1
2
3
4
5
6
7
8
9

Item
Clear & Grubbing, remove abandoned pipe, Install CAS
Remove AC Surfacing
Repair Concrete spalls
Clean / Prepare Bridge Deck
Place Polyester Concrete
Grind AC
Place Hot-Mixed Asphalt
Clean existing expansion joints and install new joint seal (Type A)
Prepare punch list, conduct final walk through Conduct CT 342

1

2

3

Red boxes indicate critical path

Working Days
4
5

6

7

8

9
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Marin Road Bridge - 41.0' x 26.0' single-span cast-in-place/reinforced concrete arch
Item
Structure Excavation (Retaining Wall)
Structure Backfill (Retaining Wall)
Structural Concrete (Retaining Wall)
Bar Reinforcing Steel (Retaining Wall)
Shotcrete (gunite)
Soil Nail
Bridge Removal (Portion)
Dry-pack Existing Wingwall Crack and Place Riprap
Drill & bond dowel
Additional Rock Riprap
Repair Spalled Surface area
Water Diversion
Vegetation Restoration
Biological Monitoring
Subtotal 1
Mobilization
Subtotal 2
Contingency 25%
Grand Total Cost, , not including Construction Engineering (CE)

Quantity Unit
2
CY
5
CY
2
CY
456
LB
CY
2
70
LF
LS
1
LS
1
LF
6
CY
10
SF
20
LS
1
LS
1
LS
1

Marin Road Construction Schedule
(Red boxes indicate Critical Path)
Activity
1
2
3
4
5
6
7
6
8
9
10
11
12

Item
Clear & Grubbing, Install CAS
Submit Review & approve Submittals
Water Diversion
Bridge Removal (Portion)
Structure Excavation (Retaining Wall)
Drill & Bond Dowels
Form, Install Rebar & pour Concrete (Retaining)
Structure Backfill (Retaining Wall)
Construct Soil Nail Wall
Dry-pack Existing Wingwall Crack and Place Riprap
Repair Spalled Surfaces Area
Vegetation Restoration
Prepare punch list, conduct final walk through Conduct CT 342

Unit Price
$
450.00
$
250.00
$
500.00
$
10.00
$ 1,500.00
$
200.00
$ 2,500.00
$ 3,500.00
$
100.00
$
800.00
$
250.00
$ 10,000.00
$ 5,000.00
$ 10,000.00

Item Cost
$
900
$
1,250
$
1,000
$
4,559
$
3,000
$
14,000
$
2,500
$
3,500
$
600
$
8,000
$
5,000
$
10,000
$
5,000
$
10,000
$
69,309
$
7,701
$
77,010
$
19,253
$
96,263
For HBP Participating use: $96,000

1

2

3

4

Working Days
5
6

7

8

9

10
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Canyon Road Bridge - 15.33' x 30.67' single-span Topping Slab over Precast Planks
Item Cost
$
4,500
$
6,800
$
42,000
$
4,500
$
7,850
$
3,000
$
4,940
$
500
$
2,470
$
3,000
$
10,000
$
5,000
$
10,000
$
10,000
$
5,000
$
10,000
$ 129,560
$
14,396
$ 143,956
$
35,989
$ 179,944
For HBP Participating use: $180,000
Additional, HBP Non-Participating (Guard Rails & Signs): $4,500

Item
Structure Excavation (Retaining Wall)
Structure Backfill (Retaining Wall)
Soil Nail Assembly
Structural Concrete (Retaining Wall)
Bar Reinforcing Steel (Retaining Wall)
Shotcrete
Prepare Concrete Bridge Deck Surface
Furnish Bridge Deck Treatment Material
Treat Bridge Deck (Methacrylate)
Rock & Soil Backfill
Concrete Removal (Portion)
Repair Spalled Surface area
Water Diversion
Traffic Control
Vegetation Restoration
Biological Monitoring
Subtotal 1
Mobilization
subtotal 2
Contingency 25%
Grand Total Cost, , not including Construction Engineering (CE)

Quantity
15
34
210
15
1,570
2
494
5
494
10
1
20
1
1
1
1

Unit
CY
CY
LF
CY
LB
CY
SF
Gal
SF
CY
LS
SF
LS
LS
LS
LS

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

Unit Price
300.00
200.00
200.00
300.00
5.00
1,500.00
10.00
100.00
5.00
300.00
10,000.00
250.00
10,000.00
10,000.00
5,000.00
10,000.00

Canyon Road Bridge Construction Schedule (Red boxes indicate Critical Path)
Activity
1
2
3
4
5
6
7
6
8
9
10
11
12

Item
Clear & Grubbing, Install CAS
Submit Review & approve Submittals
Water Diversion
Bridge Removal (Portion)
Structure Excavation (Retaining Wall)
Form, Install Rebar & pour Concrete (Retaining)
Structure Backfill (Retaining Wall) / Rock & Grout
Construct Soil Nail Wall
Repair Spalled Surfaces Area
Clean Bridge Deck
Treat Bridge Deck
Vegetation Restoration
Prepare punch list, conduct final walk through Conduct CT 342

1

2

3

4

5

6

Working Days
7
8

9

10

11

12

13

14

ASSESSMENT REPORT –FAIRFAX BRIDGE PREVENTIVE MAINTENANCE PROGRAM

Appendix B – Year 2010 Partial Caltrans Bridge
Inspection Reports

Page | 38

California Department of Transportation
Division of Maintenance

Structure Maintenance and Investigations

B

RIDGE

I

NSPECTION

R

ECORDS

I

NFORMATION

S

YSTEM

The requested documents have been generated by BIRIS.
These documents are the property of the California Department of Transportation
and should be handled in accordance with Deputy Directive 55 and the State
Administrative Manual.
Records for “Confidential” bridges may only be released outside the Department of
Transportation upon execution of a confidentiality agreement.

SPRUCE
ROAD
BRIDGE

ClibPDF - www.fastio.com

ClibPDF - www.fastio.com

ClibPDF - www.fastio.com

MARIN
ROAD
BRIDGE

ClibPDF - www.fastio.com

ClibPDF - www.fastio.com

ClibPDF - www.fastio.com

CANYON
ROAD
BRIDGE

ClibPDF - www.fastio.com

ClibPDF - www.fastio.com

ClibPDF - www.fastio.com

ClibPDF - www.fastio.com

ClibPDF - www.fastio.com

