Item 4
Town of Atherton
CITY COUNCIL STAFF REPORT – STUDY SESSION
TO:

HONORABLE MAYOR AND CITY COUNCIL
GEORGE RODERICKS, CITY MANAGER

FROM:

MIKE KASHIWAGI, DIRECTOR OF PUBLIC WORKS

DATE:

OCTOBER 2, 2013

SUBJECT:

MARSH ROAD CHANNEL REPAIR FINAL REPORT

RECOMMENDATIONS:
1. Discuss design options for the Marsh Road Channel Repair Project Report; and
2. Discuss the addition of a structure to accommodate a bicycle/pedestrian path above the
Channel.
BACKGROUND
In September, 2012, City Council authorized a contract with Biggs Cardosa Associates, Inc.
(BCA) for analysis and preliminary design services for the Marsh Road (Atherton Channel)
Retaining Wall Design (Phase I) in the amount of $78,102. In March 2013, BCA presented their
analysis of the existing Channel’s conditions and described four preliminary designs based on
current hydrology (storm water quantities) and hydraulics (Channel capacity). BCA analyzed
factors including cost, construction impacts, longer-term impacts and other qualitative factors.
Two alternatives stood out as superior, based on their ability to implement repairs at least cost
(both approximately $2.1 million): Option 2A, Cast-in-place Wall and Option 3, Soil Nail Wall.
BCA gave their highest score to Option 3, a Soil Nail Wall based mainly on its lesser impacts on
cutting of the overhead tree canopy and on traffic during construction. Staff recommended that
City Council also consider Option 2A, a Cast-in-Place Wall. This option, although scoring lower
due to the temporary impacts during construction, has the potential to allow for a future addition
to the Atherton Channel’s capacity which the Soil Nail Option lacks. Future increased capacity
may become necessary in order to mitigate adjacent flooding when the Channel overtops its
bank. The current Channel carries a storm of less than 10 year size. BCA also noted that there is
some potential additional maintenance of the greater number of joints of the cast-in-place wall
compared to the soil nail wall.
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FINDINGS
The Marsh Road portion of the Atherton Channel has deteriorated and is in need of repair. BCA
analyzed four options. City Council requested analysis of two additional alternatives: a steel
pipe and a covered concrete box culvert, and also requested additional analysis of long-term
impacts, including maintenance costs.
All six options meet the highest need to improve public safety. The two additional options
which Council added, a Concrete Box (Option 4A) and a Steel Pipe Option (4B) were analyzed
by BCA and both were scored lower than the previously recommended options. BCA
determined Options 4A and 4B to be significantly more expensive than Options 2A and 3.
Option 4A, the concrete box, was judged to be more durable than the uncovered cast-in-place
wall. Option 4B, the steel pipe, required four 5 foot diameter pipes to convey the channel flow.
This steel pipe option does have the advantage of being faster to construct than other options.
Both of these closed options, 4A and 4B, would require more intensive environmental review
and documentation, as well as more intensive environmental compliance measures. Staff notes
that all options have or could support the addition of a structure which could accommodate a
bicycle and/or pedestrian path, although additional engineering and environmental analysis of
this concept would be required.
Even with the two additional options requested by Council, BCA scored the Soil Nail Wall as the
best alternative, from a structural engineering perspective. Staff looked more broadly at the
Channel and gave more weight to long-term impacts over short-term, construction-related
impacts. Therefore, staff considers that the flexibility to add a parallel pipe at some point in the
future is very important, and therefore recommends Option 2A, the Cast-in-Place Wall. This
option costs the same as Option 2A recommended by BCA, although it has slightly less
favorable impacts during construction. Whichever option is chosen, BCA recommends regular
inspection and maintenance, and “replacement of the existing west (left) wall and rehabilitation
of the channel is recommended.”
FISCAL IMPACT:
The 2012-13 Capital Improvement Program includes $850,000, which is sufficient funding to
complete design of the recommended option. Funds for remaining design, construction and
construction management are included in the FY 2013-14 and FY 2014-15 CIP and total
$2,450,000 in all three fiscal years.
Prepared By:

Approved:

Michael Kashiwagi
Director of Public Works
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City Manager
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Project Description

The Town of Atherton (Town) owns the right1of1way and maintains the existing Atherton
Channel located along Marsh Road between Middlefield Road and Fair Oaks Avenue. The
existing channel was constructed in the 1940s and 1960s and is in need of replacement due to
significant distress (See Attachment E: Field Review Memorandum for additional details on
existing channel condition). The existing open channel is trapezoidal in shape and
approximately 1,805 feet in length. The existing channel is comprised of battered stone and
mortar walls with a cast1in1place concrete invert slab.
Only limited as1built record data related to the channel are available. Field surveys were
performed and the following stationing and nomenclature was established for the project:
•
•

•

Station 0+00 was assigned to the upstream
end of the channel starting at the face of the
existing box culvert at Middlefield Road.
Station 18+05 was assigned to the
downstream end of the channel terminating at
the face of the existing box culvert near Fair
Oaks Avenue.
Left and right bank were assigned looking
downstream with the west bank (adjacent to
Marsh Road) being designated the left bank
and the east bank (adjacent to residential
properties) being designated the right bank.

The west bank (left bank) of the channel is located immediately adjacent to the shoulder of
Marsh Road. Marsh Road traffic is separated from the channel by a 101inch high stone and
mortar curb and 41foot high chain link fence. The west bank of the channel is typically taller
than the east bank with a height varying between a low of roughly 61feet and a high of
roughly 101feet. Wall batter varies and is typically sloped in the lower portion of the wall
and near vertical towards the top.
The east bank (right bank) of the channel is fairly constant in depth with an average height of
roughly 51feet for the majority of its length with a short segment of roughly 71feet near
Middlefield Road. Wall batter is on the order of roughly 2 to 2.5 feet. The top of the east
bank has a 4.5 to 8.5 foot wide bench between the channel and the existing property line
fences/ walls. This bench is fairly heavily vegetated with a variety of trees, including several
large heritage trees, and other shrubs and flowers.
The channel invert consists of a thin cast1in1place concrete invert slab over an unknown
depth of drain rock. Small floor drains exist at select locations. These facilities appear to
have been added to the invert slab at a later date presumably to address localized drainage
issues. Channel invert width varies along the length from a minimum of roughly 8 feet to a
maximum of roughly 12 feet.
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The upstream end of the channel is bounded by a
single cell box culvert (13.5 ft wide by 5 ft tall) at
Middlefield Road. The downstream end of the
channel terminates into a double cell (10 ft wide
by 4.5 ft tall) box culvert which runs under Marsh
Road beginning roughly at the intersection with
Fair Oaks Avenue. Channel transitions from
open trapezoidal channel to box culverts are
facilitated via short segments of sack concrete
slope protection to transition from battered to
near vertical channel side slopes.
The project site is surrounded primarily by residential housing. The east bank is bordered by
a series of private residences which are separated from the channel by a series of private
fences and walls. These facilities are comprised of a combination of timber, steel, concrete
and masonry. Several back yard structures could be seen in the field and via review of
available aerial mapping, including pools, pool houses, tennis courts, carports and other
above ground facilities. The west bank is bordered by Marsh Road and the west side of
Marsh Road is bordered by residential housing with driveways opening onto Marsh Road.
Middlefield Road is also bordered by residential housing. North of Fair Oaks Avenue the use
includes gas stations and multi1family housing.
Given the existing channel condition and level of channel distress, particularly of the west
(left) wall supporting Marsh Road, replacement of the existing west (left) wall and
rehabilitation of the channel is recommended (see Attachment E: Field Review
Memorandum). The channel is subject to continuous minute subsurface movements and
stresses, ground water fluctuations, surcharges from substantial daily truck traffic and
intermittent flooding and hydraulic forces which continue to act upon the degrading channel
elements. Deferring replacement runs the risk of additional channel deterioration leading to
potential localized failures which would require emergency repair similar to the 2006 failure
which resulted in significant local traffic
disruption and costs to the Town on the order of
$85,000. It is recommended that regular channel
inspection and maintenance be performed by the
Town until the channel replacement is complete.
Activities should include monitoring all
significant cracks and bulges in the walls, and
patching of all significant voids in the walls and
invert slab. However, even with regular high
quality inspection and maintenance, it is our
opinion that it is a question of when, not if,
future degradation and localized failures will
occur.
It is our understanding that due to funding constraints that construction of the proposed
channel replacement will likely occur in spring 2015 at the earliest.
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Structure Type

In coordination with the Town, the following four structural channel replacement options
were identified as being the best suited to meet the unique project constraints along Atherton
Channel. In general the replacement of the west (left) wall governs the design and each
option is named after the proposed structural solution along the west (left) wall. See
Attachment B: General Plans for conceptual plan, elevation and typical section of proposed
improvements.
Option 1: Soldier Pile Wall
This wall type finds common use in locations where top down construction is desirable or
there is minimal footprint available for the construction of a cantilever retaining wall
foundation. This wall type consists of vertical steel soldier piles cast in drilled holes and
backfilled with concrete and lean concrete backfill. Timber or precast concrete lagging
provides temporary excavation support between soldier piles and serves as the rear form for
cast1in1place concrete or shotcrete facing which completes the wall. Wall drainage is
provided by geocomposite drain strips and weep holes located between adjacent soldier piles.
A cast1in1place concrete or shotcrete invert channel is typically provided to prevent
undermining of the completed wall.
This structure type is best suited for the west (left) wall of the channel adjacent to Marsh
Road where construction access is greatest and overhead conflicts from trees are minimal.
This option eliminates the existing west (left) wall batter which provides additional hydraulic
capacity which will allow the east (right) bank to consist of a trapezoidal channel lining cast
over the existing channel wall. By casting the new wall over the old wall, slope stability and
tree impacts associated with removal of the wall are eliminated.
Pros and Cons:
+ Qualifies as CatEx under CEQA
+ Temporary shoring NOT required
+ Can be designed to accommodate future widening
of Marsh Road
$ Slower construction (longer traffic detour duration)
than the precast option
$ Numerous closely spaced wall drains required
(located between each soldier pile)
$ Moderate tree trimming required to accommodate
construction of soldier piles along Marsh Road
$ Significant equipment staging along Marsh Road
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Option 2: Concrete U Frame Channel
This option consists of replacing the existing trapezoidal channel with either a cast1in1place
or precast concrete U1Frame Channel. Each sub1option will be presented separately:
Option 2A: Cast1in1Place Concrete U1Channel:
This alternative uses standard cast1in1place construction techniques to replace the existing
channel with a cast1in1place, reinforced concrete U1frame channel. The west (left) wall
would be replaced with a vertical concrete wall located roughly in line with the existing
curb/fence line. A cast1in1place channel lining constructed over the existing battered wall is
proposed along the east (right) bank and an integral cast1in1place concrete invert slab is
proposed between the two walls. By casting the new wall over the old wall, slope stability
and tree impacts associated with removal of the wall are eliminated. The concrete invert slab
serves as both the bottom of the channel and the foundation for the bank retaining walls.
Pros and Cons:
+ Qualifies as CatEx under CEQA
+ Minimal impact to existing east bank
trees/vegetation
+ Can be designed to accommodate future widening of
Marsh Road
+ Majority of construction performed within the
channel limits (minimal equipment staging on Marsh
Road)
$ Slower construction (longer traffic detour duration)
than precast option
$ Temporary shoring required to facilitate existing wall
removal and in$channel construction

Option 2B: Precast Concrete U1Channel:
This alternative utilizes precast construction techniques to significantly reduce the
construction time and corresponding duration of inconvenience to the local residents. This
channel replacement option utilizes precast U1channel sections consisting of a concrete invert
supporting a pair of vertical walls. Custom precast designs will be required for this option;
however fabrication and transport of the sections should not be problematic since many
precast suppliers already manufacture and supply 3 sided box culvert and bridge sections of
roughly similar size. Due to variations in bank height and channel width along the length of
the channel, each precast channel unit will likely need to be custom cast. Special precast
sections or cast1in1place transitions would be required at the ends of the channel where they
conform to the existing box culverts at Middlefield Road and Fair Oaks Avenue. Temporary
shoring would be required along the edge of Marsh Road to maintain the roadway, facilitate
removal of the existing west wall and allow sufficient working room for placement of the
precast units.
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+ Qualifies as CatEx under CEQA
+ Faster construction (shorter traffic detour duration)
than cast$in$place options
+ Can be designed to accommodate future widening
of Marsh Road
$ Temporary shoring required to facilitate existing
wall removal and erection of precast units
$ Significant tree trimming required to accommodate
erection of precast units from Marsh Road
$ Significant equipment staging along Marsh Road

Option 3: Soil Nail Wall
This wall type finds common use in locations where top down construction is desirable. This
wall type consists of a vertical or battered concrete/shotcrete wall that is “nailed” into the
existing slope utilizing threaded steel bars that are drilled and grouted into the existing soil to
stabilize the soil and use the retained soil mass to resist soil overturning forces on the wall.
This wall type was use in the 2006/2007 emergency repair of roughly 401feet of existing west
(left) wall.
This structure type is best suited for the west (left) wall of the channel adjacent to Marsh
Road where sufficient Town right1of1way exists to accommodate the long soil nails and
where soil nail impacts to the existing trees can be avoided. This option eliminates the
existing west (left) wall batter which provides additional hydraulic capacity which will allow
the east (right) bank to consist of a trapezoidal channel lining cast over the existing channel
wall. By casting the new wall over the old wall, slope stability and tree impacts associated
with removal of the wall are eliminated. An integral cast1in1place concrete invert slab is
proposed. The concrete invert slab serves as both the bottom of the channel and the
foundation for the east (right) bank channel lining.
Pros and Cons:
+ Qualifies as CatEx under CEQA
+ Temporary shoring NOT required
+ Minimal impact to existing east bank trees/vegetation
+ Can be designed to accommodate future widening of
Marsh Road
+ Majority of construction performed within the channel
limits (minimal equipment staging on Marsh Road)
$ Slightly slower construction (longer traffic detour
duration) than the precast option
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Option 4: Culvert Structure
This option consists of replacing the existing trapezoidal channel with either a cast1in1place
concrete box culvert or a group of steel pipe culverts. This option eliminates the segment of
open channel and allows for the future widening of Marsh Road to accommodate enhanced
pedestrian, bicycle and shoulder improvements to this segment of Marsh Road. This option
will entail more significant environmental compliance requirements since it is changing the
existing open channel system to a closed channel system. Each sub1option will be presented
separately:
Option 4A: Cast1in1Place Concrete Box Culvert:
This alternative uses standard cast1in1place construction techniques to replace the existing
channel with a cast1in1place, reinforced concrete box culvert. The west (left) wall would be
removed and the new box culvert would be cast1in1place just to the west of the existing east
(right) bank. By casting the new box culvert adjacent to the old wall, slope stability and tree
impacts associated with removal of the wall are eliminated.
Pros and Cons:
+ Minimal impact to existing east bank
trees/vegetation
+ Accommodates future widening of Marsh Road
+ Majority of construction performed within the
channel limits (minimal equipment staging on
Marsh Road)
$ Slower construction (longer traffic detour
duration) than precast option
$ Temporary shoring required to facilitate existing
wall removal and in$channel construction
$ Does not qualify as CatEx under CEQA

Option 4B: Steel Pipe Culvert:
This alternative consists of replacing the existing open channel with a series of buried steel
pipe culverts. In order to slope stability and tree impacts associated with removal of the
existing east (right) wall, the eastern most steel pipe would be constructed adjacent to the
existing east (right) bank. In order to convey equivalent flows to the existing creek channel,
four 5’10”diameter steel pipe culverts will be required. Partial road closure of Marsh Road
will be required since the pipe culverts will need to extend below the existing Marsh Road
travel way. At each end of the channel, a cast1in1place concrete unction structure will need
to be constructed to conform the steel pipe culverts to the existing upstream and downstream
box culvert structures.
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Pros and Cons:
+ Faster construction than cast$in$place options
+ Minimal impact to existing east bank trees/vegetation
+ Accommodates future widening of Marsh Road
$ Temporary shoring required to facilitate existing wall removal and in$channel construction
$ Significant traffic impacts and partial closure required along Marsh Road
$ Does not qualify as CatEx under CEQA

3.

Design Criteria

The retaining wall design will be based on the provisions in AASHTO LRFD Bridge Design
Specifications, 4th Edition and Caltrans Amendments, preface dated Dec 2008 and the current
edition of the Caltrans Trenching and Shoring Manual.
Design loads shall be in conformance with the design codes and project specific geotechnical
recommendations and the following three design cases are considered:
•
•
•

4.

Case 1:
Case 2:
Case 3:

Service Load Case
Temporary Construction Load Case
Seismic Load Case

Foundation Recommendations

Eight geotechnical borings were drilled by URS Corporation in 2006/2007 along Marsh Road
adjacent to the Atherton Channel. Available boring data indicates that the project site is
generally underlain at the surface by very stiff clayey soils with much of these materials
being highly plastic. At about 10 to 11 feet below the surface of Marsh Road, the
predominately very stiff clayey soils become much softer and weaker. These medium stiff
clays extend to the bottom of the borings, 30 feet below the roadway surface. Groundwater
depth is anticipated to vary over the length of the project with groundwater expected at
roughly 17 feet below the surface of Marsh Road near Middlefield Road and tapering to 12
feet below the roadway surface near Fair Oaks Avenue. The project site is not located within
a zone of required investigation for liquefaction hazards.
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Based on the field information available, the soil movements that have contributed to the
existing bank failures are generally being caused by the following two processes:
•
•

Soil creep in the highly plastic very stiff upper clay layer which is subject to significant
volume changes with variations in moisture content
Slow motion slope failure or creep caused by the weak soils in the softer medium stiff
lower clay layer

Due to the close proximity of Marsh Road to the west (left) bank of the channel, the west
(left) wall will be subject to traffic surcharge and vibration loading. The east (right) wall is
not subject to these forces. As a result, design of the east (right) wall using “active” soil
pressure and design of the west (left) wall using “at1rest” soil pressures has been
recommended. Refer to Attachment F: Geotechnical Investigation Memorandum for
additional geotechnical information/ recommendations.
Geotechnically, the first three replacement options are considered suitable. However, since
the channel distress is being affected in part by creep in the weak soils just below the bottom
of channel, it is recommended that the temporary shoring required for construction of Option
2A: Cast1in1Place Concrete U1Channel and Option 2B: Precast Concrete U1Channel be left1
in1place permanently. Option 4 was added to the project after completion of the preliminary
geotechnical investigation scope of work so it is not included in the Geotechnical
Investigation Memorandum. However, geotechnically both Option 4A: Cast1in1Place
Concrete Box Culvert and Option 4B: Steel Pipe Culvert are considered suitable.

5.

Shoring Considerations

Temporary shoring is not required for either Option 1: Soldier Pile Wall or Option 3: Soil
Nail Wall since they both utilize top down construction techniques. Temporary shoring
would be required for the Option 2A: Cast1in1Place Concrete U1Channel, Option 2B:
Precast Concrete U1Channel, Option 4A: Cast1in1Place Concrete Box Culvert, and Option
4B: Steel Pipe Culvert since these four options require the use of bottom1up construction
methods. The Geotechnical Engineer has recommended that the temporary shoring remain in
place at the completion of the project for Option 2A: Cast1in1Place Concrete U1Channel and
Option 2B: Precast Concrete U1Channel. Temporary shoring can be removed for Option
4A: Cast1in1Place Concrete Box Culvert, and Option 4B: Steel Pipe Culvert

6.

Construction Operations and Impacts

Primary construction access to the channel invert will be via the existing maintenance access
gates at the existing box culvert near Fair Oaks Avenue. A limited number of vehicles or
small equipment can be staged adjacent to the maintenance access gates without impacting
traffic along Marsh Road. Personnel access will be via a ladder and equipment and materials
will need to be lowered by a crane. Alternative access can be provided from the top of bank
along the shoulder of Marsh Road. However, traffic handling measures will need to be
implemented during any access provided from the shoulder of Marsh Road.
Contractor lay down areas are very limited along the residential corridor of the project.
Limited space is available at the north end of the channel at the triangular area adjacent to the
8
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maintenance access gates at the existing box culvert near Fair Oaks Avenue. Small
equipment and materials can be stored/ staged from within the 81foot wide channel as
Contractor operations allow. Any large equipment or materials may need to be staged off
site and transported to the site as Contractor operations require. Any off1site lay down
facilities will need to be secured by the Contractor.
Dewatering of the project site will be required. Channel dewatering measures are anticipated
to consist of small cofferdams located within the existing box culverts at Middlefield Road
and Fair Oaks Avenue. Any retained channel flows will need to be temporarily diverted into
piping and pumped from the Middlefield Road box culvert to the Fair Oaks Avenue box
culvert. Temporary piping is anticipated to be located at the top of the existing east bank as
existing trees allow to minimize conflicts with the proposed construction operations.
Existing fencing along the top of bank of the existing channel will be removed and replaced
as part of the project. The Contractor shall provide temporary fencing/railing during channel
wall replacement construction for the safety of the public.
Anticipated Contractor construction operations will vary based on each proposed alternative
and are summarized below (See Attachment D: Working Day Schedule for additional
information):
Option 1: Soldier Pile Wall: The primary construction operations are anticipated to include
drilling, setting and backfilling steel soldier piles in drilled holes along the west (left) wall;
excavation and demolition of the west (left) wall including installation of lagging; demolition
of the existing concrete invert slab; construction of the concrete invert slab; construction of
the concrete/shotcrete facing at the west (left) wall; construction of the concrete/shotcrete
facing at the east (right) wall; and installation of fencing/railing along the top of the west
(left) wall. The construction of the steel soldier piling, setting of the lagging, and erection of
fencing/railing along the top of the west (left) wall will occur from within the existing Marsh
Road traveled way. All other primary construction operations can likely be performed from
within the existing channel limits. Preliminary construction duration is estimated on the
order of 190 total working days with construction in or around the channel for roughly 140 of
those days.
Option 2A: Concrete U1Frame Channel: The primary construction operations are
anticipated to include installing temporary shoring adjacent to the west (left) wall; excavation
and demolition of the west (left) wall; demolition of the existing concrete invert slab;
construction of the concrete invert slab; construction of the concrete /shotcrete west (left)
wall; construction of the concrete/shotcrete facing at the east (right) wall; and installation of
fencing/railing along the top of the west (left) wall. The construction of the temporary
shoring and erection of fencing/railing along the top of the west (left) wall will occur from
within the existing Marsh Road traveled way. All other primary construction operations can
likely be performed from within the existing channel limits. Preliminary construction
duration is estimated on the order of 170 total working days with construction in or around
the channel for roughly 130 of those days.
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Option 2B: Precast Concrete U1Channel: The primary construction operations are
anticipated to include installing temporary shoring adjacent to the west (left) wall; excavation
and demolition of the west (left) wall; demolition of the existing concrete invert slab; setting
precast concrete channel units; constructing cast1in1place concrete conforms between the
precast channel units and the existing box culverts; backfilling of the channel walls; and
installation of fencing/railing along the top of the west (left) wall. The construction of the
temporary shoring, setting of precast channel units, backfilling the channel, and erection of
fencing along the top of the west (left) wall will occur from within the existing Marsh Road
traveled way. All other primary construction operations can likely be performed from within
the existing channel limits. Preliminary construction duration is estimated on the order of
130 total working days with construction in or around the channel for roughly 90 of those
days.
Option 3: Soil Nail Wall: The primary construction operations are anticipated to include
excavation, installation of soil nails, and construction of the initial shotcrete layer along the
west (left) wall; testing of soils nails; demolition of the existing concrete invert slab;
construction of the concrete invert slab; construction of the concrete/shotcrete facing at the
west (left) wall; construction of the concrete/shotcrete facing at the east (right) wall; and
installation of fencing/railing along the top of the west (left) wall. The erection of fencing
along the top of the west (left) wall will occur from within the existing Marsh Road traveled
way. All other primary construction operations can likely be performed from within the
existing channel limits. Preliminary construction duration is estimated on the order of 190
total working days with construction in or around the channel for roughly 140 of those days.
Option 4A: Cast1in1Place Concrete Box Culvert: The primary construction operations are
anticipated to include installing temporary shoring adjacent to the west (left) wall; excavation
and demolition of the west (left) wall; demolition of the existing concrete invert slab;
construction of the concrete invert slab; construction of the concrete box walls; construction
of the concrete roof slab; placement of structural backfill, removal of temporary shoring and
installation of the curb/wall and fencing. The construction and removal of the temporary
shoring will occur from within the existing Marsh Road traveled way. All other primary
construction operations can likely be performed from within the existing channel limits.
Preliminary construction duration is estimated on the order of 185 total working days with
construction in or around the channel for roughly 130 of those days.
Option 4B: Steel Pipe Culvert: The primary construction operations are anticipated to
include installing temporary shoring adjacent to the west (left) wall; excavation and
demolition of the west (left) wall; demolition of the existing concrete invert slab; setting steel
pipes; constructing cast1in1place concrete conforms between the steel pipe and the existing
box culverts; backfilling of the channel; removal of temporary shoring and installation of the
curb/wall and fencing. The construction and removal of the temporary shoring, channel
excavation, setting of steel pipe culverts, construction of cast1in1place junction structures,
and backfilling the channel will occur from within the existing Marsh Road traveled way.
All other primary construction operations can likely be performed from within the existing
channel limits. Preliminary construction duration is estimated on the order of 130 total
working days with construction in or around the channel for roughly 75 of those days.
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Hydraulics/Hydrology

The Atherton Channel is an open trapezoidal
channel comprised primarily of battered stone
and mortar walls with a cast1in1place concrete
invert slab. The Atherton Channel is roughly
1800 feet long and is bounded at the upstream
end by an existing box culvert at Middlefield
Road and at the downstream end by an
existing box culvert near Fair Oaks Avenue.
The depth of the existing Atherton Channel
decreases from upstream to downstream. The
channel capacity also decreases from
upstream to downstream. Likewise, the existing downstream box culvert near Fair Oaks
Avenue has less hydraulic capacity than the upstream box culvert at Middlefield Road. A
portion of the Marsh Road street drainage flows into the channel via a series of small
diameter drainage inlets/ openings in the west (left) wall.
The total tributary drainage area to the project is roughly 4.6 square miles. Preliminary
modeling indicates that the existing Atherton Channel has less than a 101year storm event
capacity (which is consistent with observations from the Town) with overtopping of the west
bank anticipated to occur between the box culvert at Fair Oaks Avenue and a point roughly
5001feet downstream of the box culvert at Middlefield Road. The existing box culvert at
Middlefield Road lack sufficient capacity to convey the 251year and 1001year flood events
and serves as a release point near Watkins Avenue limiting the flows to Atherton Channel.
Preliminary modeling was performed for each of the proposed open channel replacement
options. Each open channel replacement option resulted in an increase in channel capacity.
However, since the intake capacity of the Fair Oaks Avenue box culvert is less than the
channel capacity, replacement of the channel does not increase the overall capacity of the
system nor does it increase or decrease the chance of flooding downstream. This is
consistent with the scope of the project which is limited to channel rehabilitation/
replacement; it is not intended to provide flood control improvements beyond existing
capacity and conditions. Refer to Attachment G: Hydraulic Investigation Memorandum for
additional information.
Preliminary hydraulic review was also performed for the proposed option of replacing the
open channel with a cast1in1place box culvert or steel pipe culvert system. The closed culvert
system would improve the existing flooding conditions within the project limits, but would
increase flows down stream potentially adding to flooding conditions downstream.
Should flood control improvements be desired to be accommodated into the rehabilitation/
replacement project then the following concepts may wish to be considered to increase the
conveyance capacity of the Atherton Channel system: 1. Modify the existing Fair Oaks
Avenue box culvert so that it has a more efficient interface with the open channel allowing
more water to enter the existing culvert system before backlogging the channel. 2. Construct
a supplemental bypass culvert/ pipeline below Marsh Road to divert some of the flow out of
the open channel. This would likely require additional flood control capacity improvements
downstream of the Atherton Channel.
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Environmental Setting

The existing channel is an open trapezoidal
channel conveying seasonal storm runoff to the
Bay. There is an existing bench along the top of
the east (right) bank that is heavily vegetated
with a wide variety and number of trees,
heritage trees, shrubs, flowers and grasses. The
west (left) bank abuts against the shoulder of
Marsh Road and lacks this vegetated bench.
However, the existing stone and mortar channel
lining of both banks is heavily worn and
cracked and numerous volunteer species of
shrubs, flowers and grasses have taken root to
various levels of success along the length of the channel. The channel invert is concrete
lined and essentially free of vegetation.
The Town of Atherton has indicated that the project qualifies for Categorical Exemption
(CatEx) under the California Environmental Quality Act (CEQA). The Design Team
concurs with this assessment for the open channel replacement options (Options 1, 2A, 2B
and 3) since the proposed open channel replacement options can be considered replacement
in kind (open lined channel). The culvert system replacement options (Option 4A and 4B)
will not qualify for a CatEx under CEQA, and will likely have more adverse effects to the
channel and surrounding community and will entail more significant environmental
compliance requirements since the existing hydraulic and habitat systems are changing from
an open channel system to a closed channel system.
A preliminary review of readily available biological constraints was performed and is
included as Attachment H: Biological Constraints Memorandum. The Atherton Channel
lacks naturally occurring habitats due to the existing channel lining, high velocity storm
flows, extensive adjacent underground (box culvert) segments, and lack of aquatic
vegetation. Based on preliminary findings, it is considered highly unlikely that the channel
has any potential for supporting any of the high profile (federally or State1listed) species,
such as steelhead, salmon, California red1legged frog or California tiger salamander. A
potential for various migratory birds, including the white1tailed kite, a couple species of bats
(pallid bat, hoary bat & Yuma myotis) and one terrestrial mammal (San Francisco dusky1
footed woodrat) were noted. Further review of the potential for these species will be
performed during Phase 2: Final Design & Construction Documents.
If an open channel replacement option (Option 1, 2A, 2B or 3) is selected, a Joint Aquatic
Resource Permit Application (JARPA) will be submitted during Phase 2 to the following
resource agencies as part of the permitting process for the project: U.S. Army Corps of
Engineers (USACE), California Department of Fish and Game (CDFG), U.S. Fish and
Wildlife (USFW) and the Regional Water Quality Control Board (RWQCB) as required. If a
culvert replacement option (Option 4A or 4B) is selected, more intensive environmental
compliance easures will need to be under taken and an expanded and more comprehensive
environmental review and documentation scope of work will need to be negotiated.
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Due to the number of trees and heritage trees (Coast Live Oak) along the east (right) bank, a
certified arborist was included as part of the Phase 1 field review to advise on strategies to
preserve existing tree health. A total of 25 heritage trees were identified along the east
(right) bank within the project limits:
24" Oak at Sta. 0+90 20" Oak at Sta. 5+30 17" Oak at Sta. 7+50 19" Oak at Sta. 9+65
18" Oak at Sta. 1+15 16" Oak at Sta. 5+50 18" Oak at Sta. 7+75 26" Oak at Sta. 9+85
16" Oak at Sta. 2+40 18" Oak at Sta. 5+90 23" Oak at Sta. 8+35 24" Oak at Sta. 10+35
16" Oak at Sta. 3+20 17" Oak at Sta. 6+10 20" Oak at Sta. 8+50 24" Oak at Sta. 11+40
24" Oak at Sta. 3+55 16" Oak at Sta. 6+25 20" Oak at Sta. 8+60
24" Oak at Sta. 4+35 30" Oak at Sta. 6+65 20" Oak at Sta. 8+70
24" Oak at Sta. 4+70 26" Oak at Sta. 7+20 22" Oak at Sta. 9+10
Initial arborist recommendations indicate that all proposed replacement options can be
constructed without removing any Town designated heritage trees. (See Attachment I: Tree
Memorandum for additional information). However, tree trimming will be required to
varying levels depending on which option is selected. Replacement Option 1: Soldier Pile
Wall and Option 2A: Cast1in1Place Concrete U1Channelwill require greater levels of tree
trimming than Option 3: Soil Nail Wall due to the required use of sizable drilling equipment
and cranes to erect soldier piles and temporary shoring within the limits of the existing tree
canopy. Option 2B: Precast Concrete U1Channel will require the greates levels of tree
trimming due to the use of sizable cranes to erect precast channel units within the limits of
the tree canopy. Option 4 was added to the project after completion of the preliminary
arborist field review scope of work so it is not included in the Tree Memorandum. However,
both Option 4A: Cast1in1Place Concrete Box Culvert and Option 4B: Steel Pipe Culvert
would likely have similar impacts to Option 2A due to temporary shoring and/or pipe culvert
erection.

9.

Utilities

Based upon the site visit with the Town and existing field markings, the following existing
utilities were noted: a 24” storm drain line, a gas main, water main, MCI conduits, and
overhead lines. Additionally, PG&E and Comcast are likely to have facilities within the
project limits. Most existing utilities appear to be contained within the southbound lane of
Marsh Road and are not anticipated to be impacted by this project. Existing utilities will be
shown in the construction documents based on available as1built documentation and will be
identified to be protected during construction.

10.

Traffic Handling

Marsh Road is a major arterial connection between Route 101 and Middlefield Road. Marsh
Road has high traffic volumes and serves as a critical link without many alternative routes.
Public transportation is limited through the project limits. SamTrans does not operate public
bus service along this stretch of Marsh Road. However SamTrans does operate daily bus
service along portions of the likely detour route (based on the 2008 PG&E Detour Plan)
including Middlefield Road and Bay Road. Caltrain also operates the Marsh Road Shuttle, a
morning and afternoon shuttle, through the project area.
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While there is no formal existing bicycle or pedestrian facilities along Marsh Road, the
Design Team recognizes that the unpaved shoulder areas likely provide this accommodation
and would need to continue to do so during construction.
Traffic handling will be required to maintain service during construction. Traffic handling
plans and/or detour plans will be prepared and coordinated with the Town and County during
Phase 2: Final Design & Construction Documents.

11.

Right.of.Way

Town right1of1way is assumed to include the full width of Marsh Road and the Atherton
Channel up to the face of the existing resident property line fences. All permanent and
temporary facilities are anticipated to be contained within the existing Town right1of1way
limits.

12.

Hazardous Materials

Hazardous materials have not been investigated at the site. Minimal disturbance of the
existing site is anticipated based on the structure types proposed. No provisions have been
included in the project to account for disposal of hazardous materials.

13.

Durability and Maintenance

All Options , with the exception of Option 4B: Steel Pipe Culvert, are comprised of structural
concrete slabs and walls and are anticipated to provide improved durability and reduced
maintenance costs over the existing channel. Typical life cycles for these types of concrete
structures are on the order of 50 to 1001years. Required maintenance of these various options
is anticipated to be roughly the same with the exception of Option 2B: Precast Concrete U1
Channel. Option 2B will require significantly more expansion joints between the precast
units than the other cast1in1place options. These joints are typically a source of required
future maintenance and possible rehabilitation or replacement within the life cycle of the
adjacent concrete structure. Option 1 and Option 3 will have fewer expansion joints than
Option 2A and 4A and therefore will likely have reduced future maintenance requirements.
Option 4B will have significant lengths of steel piping. Historically steel elements require
more maintenance and have shorter life cycles than their concrete counterparts. Typical life
cycles for steel structures are on the order of 25 to 751years and can vary significantly
depending on exposure, thickness of elements, coatings and levels of regular maintenance
and repair. Life cycle costs are typically higher than concrete construction.
The Town has indicated that normal in1channel maintenance operations for this portion of the
Atherton Channel averages roughly $30,000 per year. Maintenance operations generally
include such tasks as vegetation control, debris removal, inspection and minor repair of
channel elements, drainage facilities and safety fencing. Any incurred costs associated with
periodic flooding/ overtopping of the channel are not included. Initial maintenance costs
after replacement of the structure are expected to be less than current expenditures, however,
vegetation control and debris removal costs are unlikely to vary significantly over the
existing channel.
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Using the current $30,000 yearly Town maintenance expenditure as a baseline, anticipated
initial average yearly maintenance costs for the Open Channel Options (Options 1, 2A, 2B &
3) are on the order of $10,000 to $20,000 per year. However, maintenance costs for Option
2B are anticipated to increase more rapidly than for the other options due to the greater
number of expansion joints.
The Closed System Options (Option 4A & 4B) provide a divided hydraulic opening and
require transition structures at each end. These closed system Options are anticipated to
collect more debris requiring an increased amount of debris removal. Additionally, the
system is less assessable and therefore corresponding debris removal operations are
anticipated to be more difficult and expensive. For these reasons the Closed System Options
(Option 4A & 4B) average annual maintenance costs are anticipated to be on the order of
$15,000 to $30,000; with the costs for Option 4B: being higher than that for Option 4A due
to the greater need for maintenance of steel structures and the higher likelihood of debris
build1up in the multiple smaller pipes.
All potential maintenance costs noted above have been projected based on the Towns
estimated annual average maintenance costs and 2013 dollars. No time1dependent
escalations have been assumed or included.

14.

Fencing/ Railing

The existing channel adjacent to Marsh Road is topped by a 10” high by 10” wide stone and
mortar curb and 41ft chain link fencing to prevent pedestrian access to the channel and to
deter vehicles from straying into the channel. The Town’s baseline alternative is to replace
the existing curb and fencing in kind when the channel wall is replaced. However, it should
be noted that while the existing system is suitable for deterring pedestrian access to the creek
channel, the system is not a traffic rated system designed to contain a design level vehicle
impact. Posted speed along Marsh Road is 30 mph.
Should the Town desire to increase safety against vehicles entering the creek, traffic rated
steel railing alternatives are available. Caltrans has recently developed a series of new traffic
rated, see1through steel railing that may be suitable for this application including:
•

California ST140:

This is a test level 2 (TL12) rated railing suitable for roads with
vehicle speeds up to 45 mph. The steel railing is 42 inches high and
22 inches deep and typically is located on a 9” high sidewalk. The
railing would need to be modified for application on this project to
replace the 9 inch sidewalk with a 9 inch curb. The steel railing
consists of tube steel horizontal rails and steel wide flange posts.
Impacts on the load rating due to the sidewalk/curb modification are
not clear, but vehicular safety is anticipated to increase significantly
over the baseline curb & fence system. Caltrans cost information is
not available at this time, however costs are anticipated to exceed
$250 per linear foot. Depending on the structural option selected,
the 22 inch wide railing system will result in a roughly 1’10”
reduction in available traveled way along Marsh Road.
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Looking outside of California, there are several traffic rated steel railing systems in use
around the United States that are sanctioned by the Federal Highway Administration with
load ratings and details suitable for this project. The Oregon 31Tube Curb Mount Rail
discussed below is the most applicable:
• Oregon 31Tube:
This is a test level 2 (TL12) rated railing suitable for roads with
vehicle speeds up to 45 mph. The railing is 42 inches high and 19.5
inches deep and consists of a low concrete curb and tube steel
horizontal rails and steel wide flange posts. FHWA cost information
indicates a projected cost of roughly $80 per linear foot (year of
estimate unknown). Depending on structural option selected, the
19.5 inch wide railing system will result in a roughly 9.5” reduction
in available traveled way along Marsh Road.

15.

Aesthetic Treatment

The existing east bank of Atherton Channel is visible from Marsh Road. The existing
channel is characterized by a rustic aesthetic dominated by the earth tone stone and mortar
retaining walls that blend well with the vegetated eastern slope of the channel.
The replaced and rehabilitated Atherton Channel will consist of a concrete invert channel
with cast1in1place concrete or shotcrete retaining walls. For a low cost, small touches and
considerations can provide significant dividends in blending the new structure back into the
existing channel setting. Aesthetic opportunities include:
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•

Channel Shape:

In general the west wall of the channel is not visible to the public
along Marsh Road except near each end at the existing box
culverts. A vertical wall is proposed at this location to minimize
impacts to Marsh Road and maximize hydraulic capacity.
The east wall of the channel is visible to the public. Use of a laid
back (sloping wall) will provide a more visible wall and softer
aesthetic than a vertical wall along the same alignment. The
sloped wall will provide a better canvas for the following
additional aesthetic features.

•

Surface Textures:

The east wall is an ideal candidate for surface treatment with
architectural textures.
Architectural form liners can be used to create surface textures on
either cast1in1place or precast concrete surfaces. Rustic textures
such as stone and mortar would be ideal candidates to recreate the
existing aesthetic. Numerous off the shelf form liners are available
for use, such as those available from Scott Systems
(http://www.scottsystem.com/stone.html). A few representative
samples are shown below:
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For shotcrete surfaces, the options are more limited. Standard
shotcrete finishes are often used in channel lining projects due to
their non1uniform, rough appearance. A standard shotcrete finish
comes with the added benefit of no additional cost. Sculpted rock
finishes can also be provided for additional cost. The sculpted
rock finishes are custom formed by a shotcrete artist as part of the
shotcrete operation. Sculpted rock finishes are typically integrally
combined with surface staining.

•

Concrete Color:

Coloring of concrete, whether used alone or in conjunction with
surface textures, can further soften the concrete surface of the
channel. A wide range of concrete colors are readily available on
the market, such as those available from Davis Color
(http://www.daviscolors.com/#concrete). Earth tone colors are
deemed the most appropriate for this site. The following sample
shows the same wall with and without the final colored shotcrete
finish coat:

Depending on the structure type ultimately selected and the Town preferences, appropriate
aesthetic treatments will be incorporate into the final design.
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Estimated Costs

Preliminary estimates of probable construction costs were prepared for each Option based on
anticipated Contractor construction operations. Refer to Attachment C: Engineer’s Estimate
for additional information:
Alternate

Project Cost

Channel
Length
(LF)

Cost/LF
Channel

$2,892,000

1,805

$1,602

Option 2A: Cast1in1Place U1Channel

$2,110,000

1,805

$1,169

Option 2B: Precast U1Channel

$2,392,000

1,805

$1,325

Option 3:

$2,104,000

1,805

$1,166

Option 4A: Concrete Box Culvert

$2,859,000

1,805

$1,584

Option 4B: Steel Pipe Culvert

$2,716,000

1,805

$1,505

Option 1:

Soldier Pile Wall

Soil Nail Wall

Above costs are based on past project experience and readily available industry cost data at
time of report preparation. Estimated costs include structural items of work only and are
limited to baseline aesthetics and chain link fencing. Other non1structural, incidental work
items, such as temporary fencing, site restoration, etc, are not included.
Projected additional costs for replacement of the chain link fencing with a steel railing are on
the order of $160,000 to $590,000 depending on the railing selected.
Projected additional costs for colorizing and texturing the exposed concrete surfaces beyond
standard concrete/shotcrete finishes are on the order of $30,000 to $300,000 depending on
the treatments selected with the lower end cost being indicative of simple concrete coloring
of the east wall and the upper end being indicative of more complex combination of texture
and color such as a sculpted rock finish applied to both walls
Potential modification of the existing Fair Oaks Avenue Box Culvert head wall is not
included in the channel repair project scope of work and therefore conceptual headwall
modification cost estimates were not developed or included in the above Type Selection
alternative costs.
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Conclusions & Recommendations

Based on the project constraints, as summarized in the Conclusions Matrix below, the
recommended alternative consists of Option 3: Soil Nail Wall. This option provides the least
anticipated impacts to traffic and trees while also maintaining low anticipated construction
costs. Construction duration and potential utility impacts are considered average and the
structure will provide improved hydraulic conveyance, durability and public safety over the
existing channel. This option only scored less than average on its suitability for
accommodating the conceptual future construction of a bypass culvert/ pipeline below Marsh
Road.
Aesthetic treatment in the form of standard shotcrete (rough) finish combined with earth tone
colored concrete is recommended on all exposed concrete/shotcrete surfaces. The Oregon 31
Tube steel railing is recommended along the top of the west (left) wall for improved public
safety.
Given the existing channel condition and level of distress of the west (left) wall, and prior
emergency repair of that wall in 2006 (see Attachment E: Field Review Memorandum), it is
recommended that regular channel inspection and maintenance be performed by the Town
until the channel replacement is complete. Activities should include monitoring all
significant cracks and bulges in the walls, and patching of all significant voids in the walls
and invert slab.
Additionally, the Town may wish to modify the existing head wall at the Fair Oaks Avenue
box culvert so that it has a more efficient interface with the open channel allowing more
water to enter the existing culvert system before backlogging the channel.
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Conclusions Matrix:

Options:
Issues:

Open Channel Options
Option 1 Option 2: U Channel Option 3
Soldier
2A:
2B:
Soil
Pile
Cast In
Precast
Nail
Wall
Place
Wall

Construction
Costs
Construction
Duration
Traffic
Impacts
Tree
Impacts
Utility
Impacts
Hydraulic
Conveyance
Future
Culvert
Durability &
Maintenance
Public
Safety
Overall
Rating

Closed System
Option 4
4A:
4B:
Concrete
Steel
Box
Pipe

2

4

3

4

2

2

3

3

5

3

3

5

3

3

2

5

3

1

3

3

1

5

3

3

3

3

2

3

3

3

4

4

3

4

4

4

3

3

3

1

3

2

4

3

2

4

4

2

4

4

4

4

4

4

29

30

25

33

29

26

Rating System:
5: High Rating
4: Above Average Rating
3: Average Rating
2: Below Average Rating
1: Low Rating
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Conclusions Matrix Notes:
1. Construction Costs: Option 2A and 3 have the lowest anticipated construction costs of
the Options. Option 1, 4A and 4B have significantly higher anticipated construction
costs than the other Options.
2. Construction Duration: Option 2B and 4B have significantly shorter anticipated total
construction duration and in1channel construction duration than the other Options.
3. Traffic Impacts: The majority of the work for Option 3 will be performed from within
the channel with minimal impacts to daily traffic. Option 1, 2A, 4A and 4B will require
staging equipment within Marsh Road for the construction of the steel soldier piles
(Option 1) and temporary shoring (Option 2A, 4A and 4B). Option 2B while having a
shorter total construction duration will require significant impacts to Marsh Road traffic
on a daily basis in order to set the large precast channel units. Option 4B will require
partial closure of Marsh Road for a significant portion of construction
4. Tree Impacts: The majority of the work for Option 3 will be performed from within the
channel with little to no tree trimming or other impacts anticipated. Option 1, 2A, 4A
and 4B will require moderate levels of tree trimming in order to construct the steel soldier
piles (Option 1) and the temporary shoring (Option 2A, 4A and 4B). Option 2B will
require significant tree trimming in order to set the large precast channel units.
5. Utility Impacts: Option 2B has an increased potential for conflict with the existing
overhead lines over the other options during setting of the large precast channel units.
Option 3 is assumed to have similar potential impacts to the underground utilities during
soil nail placement as Option 1, 2A, 4A AND 4B have to the existing overhead utilities
during soldier pile/ temporary shoring placement.
6. Hydraulic Conveyance: All options provide equal or better hydraulic conveyance than
the existing channel. Option 2B has a slightly smaller hydraulic capacity than the other
options due to the vertical east (right) wall.
7. Future Culvert: Potential future construction of a bypass culvert/ pipeline below Marsh
Road will have minimal impact on Options 1, 2A, 2B and 4A. The long soil nails
required for Option 3 will prevent placement of the culvert/ pipeline in the predominately
utility free zone between the roadway centerline and the back of the proposed west (left)
wall, significantly reducing the available space for construction of the future facility.
Likewise, Option 4B already uses a portion of the area below Marsh Road for the steel
pipe culverts and junction structures.
8. Durability & Maintenance: All Options (except 4B) are comprised of structural concrete
slabs and walls and are anticipated to provide improved durability and reduced
maintenance costs over the existing channel. However, Option 2B will require a
significant number of expansion joints between the precast units than the other options.
These joints are typically a source of required future maintenance. Option 1 and Option 3
will have fewer expansion joints than Option 2A and 4A and therefore will likely have
reduced future maintenance requirements. Option 4B will have significant lengths of
steel piping. Historically steel elements require more maintenance and have shorter life
cycles than their concrete counterparts.
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9. Public Safety: All Options provide improved public safety over the existing channel.
Replacement of the baseline chain link fence with a traffic rated railing will further
improve public safety.
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Site Plan

PROJECT SITE

MARSH ROAD CHANNEL
SITE MAP
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Attachment C
Engineer’s Estimate

X

GENERAL PLAN ESTIMATE

ADVANCE PLANNING ESTIMATE

Revised December 3, 2007

RCVD BY:

BRIDGE: Marsh Road Channel
TYPE:
Soldier Pile Wall
CU:
EA:

BR. No.:

LENGTH:
DESIGN SECTION:
# OF STRUCTURES IN PROJECT :
PRICES BY :
PRICES CHECKED BY :
QUANTITIES BY:

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

CONTRACT ITEMS
REMOVE CONCRETE (CHANNEL)
STRUCTURE EXCAVATION (SOLDIER PILE)
LEAN CONCRETE BACKFILL
CONCRETE BACKFILL
24" DRILLED HOLE
STEEL SOLDIER PILE
STRUCTURAL CONCRETE, RETAINING WALL
TIMBER LAGGING
BAR REINFORCING STEEL (RETAINING WALL)
SHOTCRETE
CHAIN LINK FENCE

ROUTING
1. DES SECTION
2. OFFICE OF BRIDGE DESIGN NORTH
3. OFFICE OF BRIDGE DESIGN CENTRAL
4. OFFICE OF BRIDGE DESIGN SOUTH
5. OFFICE OF BRIDGE DESIGN WEST
6. OFFICE OF BRIDGE DESIGN SOUTHERN CALIFORNIA

COMMENTS:

Pile Spacing = 8 ft o.c.

1,805.00

IN EST:
OUT EST:
Option 1

Height

BCA
1
BCA

Varies
EST. NO.
COST INDEX:
DATE:
DATE:

SOO

TYPE

UNIT
CY
CY
CY
CY
LF
LB
CY
MFBM
LB
CY
LF

QUANTITY
818
2,130
234
592
7,277
560,329
1,170
52
169,885
455
1,805

DISTRICT:
RTE:
CO:
PM:
AREA (SF)=

04
LOCAL
SM
Varies

35%

11/28/2012
PRICE
$85.00
$40.00
$200.00
$200.00
$30.00
$0.85
$475.00
$2,000.00
$1.10
$425.00
$15.00

AMOUNT
$69,530.00
$85,200.00
$46,800.00
$118,400.00
$218,310.00
$476,279.65
$555,750.00
$104,600.00
$186,873.50
$193,375.00
$27,075.00

SUBTOTAL

$2,082,193

MOBILIZATION ( @ 10 % )
SUBTOTAL BRIDGE ITEMS
CONTINGENCIES
(@ 25%)
BRIDGE TOTAL COST
COST PER LINEAR FOOT
BRIDGE REMOVAL (CONTINGENCIES INCL.)
WORK BY RAILROAD OR UTILITY FORCES
GRAND TOTAL
BUDGET ESTIMATE AS OF

$231,355
$2,313,548
$578,387
$2,891,935
$1,602.18

$2,891,935
$2,892,000

Escalated Budget Estimate to Midpoint of Construction *
Escalation Rate per Year
* Escalated budget estimate is provided for information only, actual
construction costs may vary. Escalated budget estimates provided do not
replace Departmental policy to update cost estimates annually.

2.0%

Years Beyond

Escalated

Years Beyond

Escalated

Midpoint

Budget Est.

Midpoint

Budget Est.

1
2
3

$2,950,000
$3,009,000
$3,069,000

4
5

$3,130,000
$3,193,000

X
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Revised December 3, 2007

RCVD BY:

BRIDGE: Marsh Road Channel
TYPE:
Cast In Place Concrete U Channel
CU:
EA:

BR. No.:

LENGTH:
DESIGN SECTION:
# OF STRUCTURES IN PROJECT :
PRICES BY :
PRICES CHECKED BY :
QUANTITIES BY:

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

CONTRACT ITEMS
REMOVE CONCRETE (CHANNEL)
TEMPORARY SHORING (LEFT IN PLACE)
STRUCTURE EXCAVATION (RETAINING WALL)
STRUCTURAL CONCRETE, RETAINING WALL
BAR REINFORCING STEEL (RETAINING WALL)
CHAIN LINK FENCE

ROUTING
1. DES SECTION
2. OFFICE OF BRIDGE DESIGN NORTH
3. OFFICE OF BRIDGE DESIGN CENTRAL
4. OFFICE OF BRIDGE DESIGN SOUTH
5. OFFICE OF BRIDGE DESIGN WEST
6. OFFICE OF BRIDGE DESIGN SOUTHERN CALIFORNIA

COMMENTS:

1,805.00

IN EST:
OUT EST:
Option 2A

Height

BCA
1
BCA

Varies
EST. NO.
COST INDEX:
DATE:
DATE:

SOO

TYPE

UNIT
CY
SF
CY
CY
LB
LF

QUANTITY
818
15,024
1,836
1,599
186,479
1,805

DISTRICT:
RTE:
CO:
PM:
AREA (SF)=

04
LOCAL
SM
Varies

35%

11/28/2012
PRICE
$85.00
$25.00
$45.00
$475.00
$1.10
$15.00

AMOUNT
$69,530.00
$375,600.00
$82,620.00
$759,525.00
$205,126.90
$27,075.00

SUBTOTAL

$1,519,477

MOBILIZATION ( @ 10 % )
SUBTOTAL BRIDGE ITEMS
CONTINGENCIES
(@ 25%)
BRIDGE TOTAL COST
COST PER LINEAR FOOT
BRIDGE REMOVAL (CONTINGENCIES INCL.)
WORK BY RAILROAD OR UTILITY FORCES
GRAND TOTAL
BUDGET ESTIMATE AS OF

$168,831
$1,688,308
$422,077
$2,110,385
$1,169.19

$2,110,385
$2,110,000

Escalated Budget Estimate to Midpoint of Construction *
Escalation Rate per Year
* Escalated budget estimate is provided for information only, actual
construction costs may vary. Escalated budget estimates provided do not
replace Departmental policy to update cost estimates annually.

2.0%

Years Beyond

Escalated

Years Beyond

Escalated

Midpoint

Budget Est.

Midpoint

Budget Est.

1
2
3

$2,152,000
$2,195,000
$2,239,000

4
5

$2,284,000
$2,330,000

X

GENERAL PLAN ESTIMATE

ADVANCE PLANNING ESTIMATE

Revised December 3, 2007

RCVD BY:

BRIDGE: Marsh Road Channel
TYPE:
Precast Concrete U Channel
CU:
EA:

BR. No.:

LENGTH:
DESIGN SECTION:
# OF STRUCTURES IN PROJECT :
PRICES BY :
PRICES CHECKED BY :
QUANTITIES BY:

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

CONTRACT ITEMS
REMOVE CONCRETE (CHANNEL)
TEMPORARY SHORING (LEFT IN PLACE)
STRUCTURE EXCAVATION (RETAINING WALL)
STRUCTURE BACKFILL (RETAINING WALL)
STRUCTURE BACKFILL (SLURRY CEMENT)
PRECAST CHANNEL UNIT
CHAIN LINK FENCE

ROUTING
1. DES SECTION
2. OFFICE OF BRIDGE DESIGN NORTH
3. OFFICE OF BRIDGE DESIGN CENTRAL
4. OFFICE OF BRIDGE DESIGN SOUTH
5. OFFICE OF BRIDGE DESIGN WEST
6. OFFICE OF BRIDGE DESIGN SOUTHERN CALIFORNIA

COMMENTS:

IN EST:
OUT EST:
Option 2B

1,805.00

Height

BCA
1
BCA

Varies
EST. NO.
COST INDEX:
DATE:
DATE:

SOO

TYPE

UNIT
CY
SF
CY
CY
CY
LF
LF

QUANTITY
818
14,718
2,190
385
489
1,805
1,805

DISTRICT:
RTE:
CO:
PM:
AREA (SF)=

04
LOCAL
SM
Varies

35%

11/28/2012
PRICE
$85.00
$25.00
$45.00
$70.00
$100.00
$600.00
$15.00

AMOUNT
$69,530.00
$367,950.00
$98,550.00
$26,950.00
$48,900.00
$1,083,000.00
$27,075.00

SUBTOTAL

$1,721,955

MOBILIZATION ( @ 10 % )
SUBTOTAL BRIDGE ITEMS
CONTINGENCIES
(@ 25%)
BRIDGE TOTAL COST
COST PER LINEAR FOOT
BRIDGE REMOVAL (CONTINGENCIES INCL.)
WORK BY RAILROAD OR UTILITY FORCES
GRAND TOTAL
BUDGET ESTIMATE AS OF

$191,328
$1,913,283
$478,321
$2,391,604
$1,324.99

$2,391,604
$2,392,000

Escalated Budget Estimate to Midpoint of Construction *
Escalation Rate per Year
* Escalated budget estimate is provided for information only, actual
construction costs may vary. Escalated budget estimates provided do not
replace Departmental policy to update cost estimates annually.

2.0%

Years Beyond

Escalated

Years Beyond

Escalated

Midpoint

Budget Est.

Midpoint

Budget Est.

1
2
3

$2,440,000
$2,489,000
$2,539,000

4
5

$2,590,000
$2,642,000

X

GENERAL PLAN ESTIMATE

ADVANCE PLANNING ESTIMATE

Revised December 3, 2007

RCVD BY:

BRIDGE: Marsh Road Channel
TYPE:
Soil Nail Wall
CU:
EA:

BR. No.:

LENGTH:
DESIGN SECTION:
# OF STRUCTURES IN PROJECT :
PRICES BY :
PRICES CHECKED BY :
QUANTITIES BY:

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

CONTRACT ITEMS
REMOVE CONCRETE (CHANNEL)
STRUCTURE EXCAVATION (SOIL NAIL WALL)
SOIL NAIL ASSEMBLY
STRUCTURAL CONCRETE, RETAINING WALL
SHOTCRETE
BAR REINFORCING STEEL (RETAINING WALL)
CHAIN LINK FENCE

ROUTING
1. DES SECTION
2. OFFICE OF BRIDGE DESIGN NORTH
3. OFFICE OF BRIDGE DESIGN CENTRAL
4. OFFICE OF BRIDGE DESIGN SOUTH
5. OFFICE OF BRIDGE DESIGN WEST
6. OFFICE OF BRIDGE DESIGN SOUTHERN CALIFORNIA

COMMENTS:

IN EST:
OUT EST:
Option 3

1,805.00

Height

BCA
1
BCA

Varies
EST. NO.
COST INDEX:
DATE:
DATE:

SOO

TYPE

UNIT
CY
CY
LF
CY
CY
LB
LF

QUANTITY
818
1,836
16,192
1,110
593
154,715
1,805

DISTRICT:
RTE:
CO:
PM:
AREA (SF)=

04
LOCAL
SM
Varies

35%

11/28/2012
PRICE
$85.00
$35.00
$25.00
$475.00
$425.00
$1.10
$15.00

AMOUNT
$69,530.00
$64,260.00
$404,800.00
$527,250.00
$252,025.00
$170,186.50
$27,075.00

SUBTOTAL

$1,515,127

MOBILIZATION ( @ 10 % )
SUBTOTAL BRIDGE ITEMS
CONTINGENCIES
(@ 25%)
BRIDGE TOTAL COST
COST PER LINEAR FOOT
BRIDGE REMOVAL (CONTINGENCIES INCL.)
WORK BY RAILROAD OR UTILITY FORCES
GRAND TOTAL
BUDGET ESTIMATE AS OF

$168,347
$1,683,474
$420,868
$2,104,342
$1,165.84

$2,104,342
$2,104,000

Escalated Budget Estimate to Midpoint of Construction *
Escalation Rate per Year
* Escalated budget estimate is provided for information only, actual
construction costs may vary. Escalated budget estimates provided do not
replace Departmental policy to update cost estimates annually.

2.0%

Years Beyond

Escalated

Years Beyond

Escalated

Midpoint

Budget Est.

Midpoint

Budget Est.

1
2
3

$2,146,000
$2,189,000
$2,233,000

4
5

$2,278,000
$2,324,000

X

GENERAL PLAN ESTIMATE

ADVANCE PLANNING ESTIMATE

Revised December 3, 2007

RCVD BY:

BRIDGE: Marsh Road Channel
TYPE:
Cast In Place Concrete Box Culvert
CU:
EA:

BR. No.:

LENGTH:
DESIGN SECTION:
# OF STRUCTURES IN PROJECT :
PRICES BY :
PRICES CHECKED BY :
QUANTITIES BY:

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

CONTRACT ITEMS
REMOVE CONCRETE (CHANNEL)
TEMPORARY SHORING
STRUCTURE EXCAVATION (CULVERT)
STRUCTURE BACKFILL (CULVERT)
STRUCTURAL CONCRETE, CULVERT
BAR REINFORCING STEEL (CULVERT)
CHAIN LINK FENCE

ROUTING
1. DES SECTION
2. OFFICE OF BRIDGE DESIGN NORTH
3. OFFICE OF BRIDGE DESIGN CENTRAL
4. OFFICE OF BRIDGE DESIGN SOUTH
5. OFFICE OF BRIDGE DESIGN WEST
6. OFFICE OF BRIDGE DESIGN SOUTHERN CALIFORNIA

COMMENTS:

1,805.00

IN EST:
OUT EST:
Option 4A

Height

BCA
1
BCA

Varies
EST. NO.
COST INDEX:
DATE:
DATE:

SOO

TYPE

UNIT
CY
SF
CY
CY
CY
LB
LF

QUANTITY
818
15,024
2,335
1,855
2,161
497,285
1,805

DISTRICT:
RTE:
CO:
PM:
AREA (SF)=

04
LOCAL
SM
Varies

35%

7/19/2013
PRICE
$85.00
$20.00
$45.00
$20.00
$450.00
$1.10
$15.00

AMOUNT
$69,530.00
$300,480.00
$105,075.00
$37,100.00
$972,450.00
$547,013.50
$27,075.00

SUBTOTAL

$2,058,724

MOBILIZATION ( @ 10 % )
SUBTOTAL BRIDGE ITEMS
CONTINGENCIES
(@ 25%)
BRIDGE TOTAL COST
COST PER LINEAR FOOT
BRIDGE REMOVAL (CONTINGENCIES INCL.)
WORK BY RAILROAD OR UTILITY FORCES
GRAND TOTAL
BUDGET ESTIMATE AS OF

$228,747
$2,287,471
$571,868
$2,859,338
$1,584.12

$2,859,338
$2,859,000

Escalated Budget Estimate to Midpoint of Construction *
Escalation Rate per Year
* Escalated budget estimate is provided for information only, actual
construction costs may vary. Escalated budget estimates provided do not
replace Departmental policy to update cost estimates annually.

2.0%

Years Beyond

Escalated

Years Beyond

Escalated

Midpoint

Budget Est.

Midpoint

Budget Est.

1
2
3

$2,916,000
$2,974,000
$3,033,000

4
5

$3,094,000
$3,156,000

X

GENERAL PLAN ESTIMATE

ADVANCE PLANNING ESTIMATE

Revised December 3, 2007

RCVD BY:

BRIDGE: Marsh Road Channel
TYPE:
Steel Pipe Culvert
CU:
EA:

BR. No.:

LENGTH:
DESIGN SECTION:
# OF STRUCTURES IN PROJECT :
PRICES BY :
PRICES CHECKED BY :
QUANTITIES BY:

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

CONTRACT ITEMS
REMOVE CONCRETE (CHANNEL)
TEMPORARY SHORING
STRUCTURE EXCAVATION (CULVERT, BULK)
STRUCTURE BACKFILL (CULVERT)
STRUCTURAL CONCRETE, JUNCTION
BAR REINFORCING STEEL (JUNCTION)
CHAIN LINK FENCE
STEEL PIPE CULVERT

ROUTING
1. DES SECTION
2. OFFICE OF BRIDGE DESIGN NORTH
3. OFFICE OF BRIDGE DESIGN CENTRAL
4. OFFICE OF BRIDGE DESIGN SOUTH
5. OFFICE OF BRIDGE DESIGN WEST
6. OFFICE OF BRIDGE DESIGN SOUTHERN CALIFORNIA

COMMENTS:

1,805.00

IN EST:
OUT EST:
Option 4B

Height

BCA
1
BCA

Varies
EST. NO.
COST INDEX:
DATE:
DATE:

SOO

TYPE

UNIT
CY
SF
CY
CY
CY
LB
LF
LF

QUANTITY
543
13,229
7,003
6,150
79
11,120
1,805
7,060

DISTRICT:
RTE:
CO:
PM:
AREA (SF)=

04
LOCAL
SM
Varies

35%

7/19/2013
PRICE
$85.00
$20.00
$35.00
$20.00
$475.00
$1.10
$15.00
$170.00

AMOUNT
$46,155.00
$264,580.00
$245,105.00
$123,000.00
$37,525.00
$12,232.00
$27,075.00
$1,200,200.00

SUBTOTAL

$1,955,872

MOBILIZATION ( @ 10 % )
SUBTOTAL BRIDGE ITEMS
CONTINGENCIES
(@ 25%)
BRIDGE TOTAL COST
COST PER LINEAR FOOT
BRIDGE REMOVAL (CONTINGENCIES INCL.)
WORK BY RAILROAD OR UTILITY FORCES
GRAND TOTAL
BUDGET ESTIMATE AS OF

$217,319
$2,173,191
$543,298
$2,716,489
$1,504.98

$2,716,489
$2,716,000

Escalated Budget Estimate to Midpoint of Construction *
Escalation Rate per Year
* Escalated budget estimate is provided for information only, actual
construction costs may vary. Escalated budget estimates provided do not
replace Departmental policy to update cost estimates annually.

2.0%

Years Beyond

Escalated

Years Beyond

Escalated

Midpoint

Budget Est.

Midpoint

Budget Est.

1
2
3

$2,770,000
$2,825,000
$2,882,000

4
5

$2,940,000
$2,999,000

Type Selection Memorandum
Marsh Road Channel Repair Rehabilitation

Rev 2

Attachment D
Working Day Schedule

STATE OF CALIFORNIA  DEPARTMENT OF TRANSPORTATION

SUGGESTED WORK SCHEDULES Structural Work Only
DPD OSD 0037 (REV. 2/92)
PROJECT

Unit

EA

COMPILED BY

Atherton Channel Option 1: Soldier Pile Wall
District

04

County

SM

Local

Route

Varies

Bridge Name

DESCRIPTION OF WORK

Post KM

Number of Work Days Allotted
Varies

Bridge Number
<

DATE

A. Notaro

>

22 Jul 13
190

(based on an 8 hour workday / 5 days per week schedule)

140

(in channel days)

20 Work Days

Option 1: Soldier Pile Wall
Mobilization
Submittals and Review
Procurement
Construct Soldier Piles along West Wall
Excavate West Wall and Install Lagging
Demo Existing Invert Slab
Construct Concrete Invert Slab
Construct Concrete/ Shotcrete Facing at West Wall
Construct Concrete/ Shotcrete Lining at East Wall
Install Fencing
Site Clean Up/ Demobilization

Working Day Schedule 2013 0719.xls

Page 1 of 1

Option 1

STATE OF CALIFORNIA  DEPARTMENT OF TRANSPORTATION

SUGGESTED WORK SCHEDULES Structural Work Only
DPD OSD 0037 (REV. 2/92)
PROJECT

Unit

EA

COMPILED BY

Atherton Channel Option 2A: Cast in Place U Channel
District

04

County

SM

Local

Route

Varies

Bridge Name

DESCRIPTION OF WORK

Post KM

Number of Work Days Allotted
Varies

Bridge Number
<

DATE

A. Notaro

>

22 Jul 13
170

(based on an 8 hour workday / 5 days per week schedule)

130

(in channel days)

20 Work Days

Option 2A: Cast in Place U Channel
Mobilization
Submittals and Review
Procurement
Install Temporary Shoring along West Wall
Demo and Excavate West Wall
Demo Existing Invert Slab
Construct Concrete Invert Slab
Construct Concrete/ Shotcrete Wall at West Wall
Construct Concrete/ Shotcrete Lining at East Wall
Install Fencing
Site Clean Up/ Demobilization

Working Day Schedule 2013 0719.xls

Page 1 of 1

Option 2A

STATE OF CALIFORNIA  DEPARTMENT OF TRANSPORTATION

SUGGESTED WORK SCHEDULES Structural Work Only
DPD OSD 0037 (REV. 2/92)
PROJECT

Unit

EA

COMPILED BY

Atherton Channel Option 2B: Precast U Channel
District

04

County

SM

Local

Route

Varies

Bridge Name

DESCRIPTION OF WORK

Post KM

Number of Work Days Allotted
Varies

Bridge Number
<

DATE

A. Notaro

>

22 Jul 13
130

(based on an 8 hour workday / 5 days per week schedule)

90

(in channel days)

20 Work Days

Option 2B: Precast U Channel
Mobilization
Submittals and Review
Procurement
Install Temporary Shoring along West Wall
Demo and Excavate West Wall
Demo Existing Invert Slab
Install Precast Channel Units
Construct Cast in Place Conforms at Exist Box Culverts
Backfill Walls
Install Fencing
Site Clean Up/ Demobilization

Working Day Schedule 2013 0719.xls

Page 1 of 1

Option 2B

STATE OF CALIFORNIA  DEPARTMENT OF TRANSPORTATION

SUGGESTED WORK SCHEDULES Structural Work Only
DPD OSD 0037 (REV. 2/92)
PROJECT

Unit

EA

COMPILED BY

Atherton Channel Option 3: Soil Nail Wall
District

04

County

SM

Local

Route

Varies

Bridge Name

DESCRIPTION OF WORK

Post KM

Number of Work Days Allotted
Varies

Bridge Number
<

DATE

A. Notaro

>

22 Jul 13
190

(based on an 8 hour workday / 5 days per week schedule)

140

(in channel days)

20 Work Days

Option 3: Soil Nail Wall
Mobilization
Submittals and Review
Procurement
Excavate and Install Soil Nails along West Wall
Construct Initial Shotcrete Layer at West Wall
Demo Existing Invert Slab
Construct Concrete Invert Slab
Construct Concrete/ Shotcrete Facing at West Wall
Construct Concrete/ Shotcrete Lining at East Wall
Install Fencing
Site Clean Up/ Demobilization

Working Day Schedule 2013 0719.xls

Page 1 of 1

Option 3

STATE OF CALIFORNIA  DEPARTMENT OF TRANSPORTATION

SUGGESTED WORK SCHEDULES Structural Work Only
DPD OSD 0037 (REV. 2/92)
PROJECT

Unit

EA

COMPILED BY

Atherton Channel Option 4A: Cast in Place Box Culvert
District

04

County

SM

Local

Route

Varies

Bridge Name

DESCRIPTION OF WORK

Post KM

Number of Work Days Allotted
Varies

Bridge Number
<

DATE

A. Notaro

>

22 Jul 13
185

(based on an 8 hour workday / 5 days per week schedule)

130

(in channel days)

20 Work Days

Option 4A: Cast in Place Box Culvert
Mobilization
Submittals and Review
Procurement
Install Temporary Shoring along West Wall
Demo and Excavate West Wall
Demo Existing Invert Slab
Construct Concrete Invert Slab
Construct Concrete Box Walls
Construct Concrete Roof Slab
Place Structural Backfill
Remove Temporary Shoring
Install Fencing
Site Clean Up/ Demobilization

Working Day Schedule 2013 0719.xls

Page 1 of 1

Option 4A

STATE OF CALIFORNIA  DEPARTMENT OF TRANSPORTATION

SUGGESTED WORK SCHEDULES Structural Work Only
DPD OSD 0037 (REV. 2/92)
PROJECT

Unit

EA

COMPILED BY

Atherton Channel Option 4B: Steel Pipe Culvert
District

04

County

SM

Local

Route

Varies

Bridge Name

DESCRIPTION OF WORK

Post KM

Number of Work Days Allotted
Varies

Bridge Number
<

DATE

A. Notaro

>

22 Jul 13
130

(based on an 8 hour workday / 5 days per week schedule)

75

(in channel days)

20 Work Days

Option 4B: Steel Pipe Culvert
Mobilization
Submittals and Review
Procurement
Install Temporary Shoring along West Wall
Demo and Excavate West Wall
Demo Existing Invert Slab
Install Steel Pipes
Construct Concrete Junction Structures
Place Structural Backfill
Remove Temporary Shoring
Install Fencing
Site Clean Up/ Demobilization

Working Day Schedule 2013 0719.xls

Page 1 of 1

Option 4B

Type Selection Memorandum
Marsh Road Channel Repair Rehabilitation

Rev 2

Attachment E
Field Review Memorandum

Final

Atherton Channel Field Review

Town of Atherton
Public Works Department

ATHERTON CHANNEL
STRUCTURAL FIELD REVIEW

ANTHONY P. NOTARO, PE

This Structural Assessment report was prepared by Biggs Cardosa Associates, Inc. in general accordance with
the scope of work as per our agreement with the Town of Atherton. The recommendations in this report are
based on site investigations and standard engineering practice. As'built plans and detailed maintenance reports
were unavailable during preparation of this report. Due to the inherent limitations in site investigations, it is
neither uncommon to encounter unforeseen variations in conditions along the project alignment nor is it
practical to determine all such variations during a program of field investigation for a project of this scope.
Biggs Cardosa Associates, Inc.

January 2013

Atherton Channel Field Review
Executive Summary
0

EXECUTIVE SUMMARY

0.1

Introduction

The Town of Atherton (Town) owns the right)of)way and maintains the existing Atherton
Channel located along Marsh Road between Middlefield Road and Fair Oaks Avenue. The
existing channel was constructed in the 1940s and 1960s and is in need of rehabilitation and/ or
replacement. Additionally, emergency repairs were completed for a roughly 40)foot long
segment of the channel in 2006/2007 by Schnabel Foundation Company.
Biggs Cardosa Associates (BCA) was retained by the Town to provide professional services for
structural design, civil design, and geotechnical engineering for the rehabilitation/ replacement of
the existing Atherton Channel. As a first step in the rehabilitation/ replacement Type Selection
process, BCA performed a structural field review on October 18, 2012 to assess and document
the current condition of the channel. In general, the field review consisted of making visual
observations, taking measurements and preparation of a photo log. Channel cross sections were
hand measured at approximately 200)foot increments and at areas of obvious transition.
The findings of this field review are contained in the following attachments to this Executive
Summary:
• Attachment 1: Site Inspection Form
• Attachment 2: Field Photos
• Attachment 3: Channel Cross Sections
0.2

Channel Description

The existing open channel is trapezoidal in shape and approximately 1,835 feet in length. The
channel is comprised of battered stone and mortar walls with a cast)in)place concrete invert slab.
Only limited as)built record data related to the channel are available. The following stationing
and nomenclature was established for use during the field review:
• Station 0+00 was assigned to the upstream end of the channel starting at the face of the
existing box culvert at Middlefield Road.
• Station 18+05 was assigned to the downstream end of the channel terminating at the face of
the existing box culvert near Fair Oaks Avenue.
• Left and right bank were assigned looking downstream with the west bank (adjacent to
Marsh Road) being designated the left bank and the east bank being designated the right
bank.
The west bank (left bank) of the channel is located immediately adjacent to the shoulder of
Marsh Road. Marsh Road traffic is separated from the channel by a 10)inch high stone and
mortar curb and 4)foot high chain link fence. The west bank of the channel is typically taller
than the east bank with a height varying between a low of roughly 6)feet and a high of roughly
10)feet. Wall batter varies and is typically sloped in the lower portion of the wall and near
vertical towards the top.

Biggs Cardosa Associates, Inc.

Page 1

January 2013

Atherton Channel Field Review
Executive Summary
The east bank (right bank) of the channel is fairly constant in depth with an average height of
roughly 5)feet for the majority of its length with a short segment of roughly 7)feet near
Middlefield Road. Wall batter is on the order of roughly 2 to 2.5 feet. The top of the east bank
has a 4.5 to 8.5 foot wide bench between the channel and the existing property line fences/ walls.
This bench is fairly heavily vegetated with a variety of trees, including several large heritage
trees, and other shrubs and flowers.
The channel invert consists of a thin cast)in)place concrete invert slab over an unknown depth of
drain rock. Small floor drains exist at select locations. These facilities appear to have been
added to the invert slab at a later date presumably to address localized drainage issues.
The upstream end of the channel is bounded by a single cell box culvert (13.5 ft by 5 ft) at
Middlefield Road. The downstream end of the channel terminates into a double cell (10 ft by 4.5
ft) box culvert which runs under Marsh Road beginning roughly at the intersection with Fair
Oaks Avenue. Channel transitions from open trapezoidal channel to box culverts are facilitated
via short segments of sack concrete slope protection to transition from battered to near vertical
channel side slopes.
The project site is surrounded primarily by residential housing. The east bank is bordered by a
series of private residences which are separated from the channel by a series of private fences
and walls. These facilities are comprised of a combination of timber, steel, concrete and
masonry. Several back yard structures could be seen in the field and via review of available
aerial mapping, including pools, pool houses, tennis courts, carports and other above ground
facilities. The west bank is bordered by Marsh Road and the west side of Marsh Road is
bordered by residential housing with driveways opening onto Marsh Road. Middlefield Road is
also bordered by residential housing. North of Fair Oaks Road the use includes gas stations and
multi)family housing.

0.3

Channel Condition

It is our understanding that the Town inspects the channel regularly; however detailed inspection
reports are not available. A review was performed in 2008 by URS Corporation titled, “Draft
Geotechnical Engineering Report Atherton Channel Lining Remediation.” The report made
available to BCA was labeled draft and was missing some of the referenced tables and figures.
The report included field observations, geotechnical recommendations and discussion of
potential rehabilitation/ replacement solutions.
The existing channel side slopes show significant signs of distress including cracking, spalls,
voids and bulging of the lining. Channel cracking is predominately horizontal and generally
occurs in an irregular pattern except as follows:
• The west (left) bank cracking predominately occurs at roughly mid height where the bank
transitions from battered to more vertical.
• The east (right) bank cracking tends to occur more localized near existing trees whose roots
are likely the cause.

Biggs Cardosa Associates, Inc.
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January 2013

Atherton Channel Field Review
Executive Summary
Likewise, bulging of the west (left) channel lining primarily occurs at roughly mid height where
the bank transitions from battered to more vertical has likely been induced over time by the
heavy surcharge loads resulting from the constant vehicle and heavy truck traffic along Marsh
Road; and bulging of the east (right) bank is more localized near existing trees whose roots are
likely contributors.
Spalls and voids occur randomly at various locations to various degrees of severity. The
previous repair of the west (left) bank between station 9+90 to 10+30 by Schnabel Foundation
Company appears to be in good condition. Table 1 included in Attachment 3, outlines the most
significant instances of side slope distress.
The existing channel floor is in poor condition. There is considerable spalling, cracking and
evidence of past patching which has had variable levels of success. Previously retrofitted floor
drains appear to have various levels of success with several drains appearing to be clogged and
ineffective.
The existing pavement surface along Marsh Road was noted to have numerous cracks of various
lengths throughout. The cracks tend to primarily run parallel with the curb line of Marsh Road
(parallel to the channel) with only a few transverse cracks (perpendicular to channel). Many
cracks have been sealed.

0.4

Recommendations

The west (left) wall of the channel should be replaced full length with a new structural wall (type
to be determined during Preliminary Design). Contributing factors include:
• Side slopes show significant signs of distress throughout its length.
• Prior failure of a segment of the wall occurred in 2006/2007 requiring emergency repairs by
the Town.
• This bank is subject to significant surcharge loads from the heavy traffic along Marsh Road
• Existing Marsh Road pavement shows signs of distress
While less pronounced than the distress along the west (left) wall of the channel, the east (right)
wall of the channel should also be replaced full length with a new structural wall (type to be
determined during Preliminary Design). Contributing factors include:
• Side slopes show moderate signs of distress throughout its length
• Side slopes show significant signs of distress near many of the existing trees
Coupled with the side slope wall replacement, the existing invert slab should also be replaced
full length of the channel. Contributing factors include:
• General poor condition was noted in the field review

Biggs Cardosa Associates, Inc.
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Atherton Channel Field Review

ATTACHMENT 1
SITE INSPECTION FORM

Biggs Cardosa Associates, Inc.

October 2012

CHANNEL / CULVERT

SITE INSPECTION FORM
(Form A)
PROJECT DATA
Creek Name Atherton Channel
County
San Mateo

Owner
City

Town of Atherton
Atherton, CA

GENERAL INSPECTION DATA
Inspected By Stanley Oghumu
Date
October 18, 2012
Daniel Rosellini
Temperature
75oF
Segment Sta. Limits 0+00 to 18+35
Weather
Sunny
Features Intersected Single Box Culvert at south end
Double Box Culvert at north end
LAND USE (Potential Flood Impact Evaluation)
Surrounding Adjacent Property
•
Urban
•
Private property on east side of channel’s length
•
Marsh Road on west side of channel’s length
•
Private property on far side of Marsh Road
•
Middlefield Road at south end of channel
•
Fair Oaks Avenue at north end of channel
•
•

Station Limits
Sta 0+00 to 18+35
Sta 0+00 to 18+35
Sta 0+00 to 18+35
Sta 0+00
Sta 18+35

GEOMETRIC DATA
Structure Type :
Trapezoidal channel (See channel section sketches attached)
Channel Lining:
Concrete invert slab
Sacked concrete slope protection (right wall)
Stone and mortar lining (right wall)
Sacked concrete slope protection (right wall)
Sacked concrete slope protection (left wall)
Stone and mortar lining (left wall)
Sacked concrete slope protection (left wall)

Sta 0+00 to 18+35
Sta 0+00 to 0+04.5
Sta 0+04.5 to 18+30.5
Sta 18+30.5 to 18+35
Sta 0+00 to 0+09.5
Sta 0+09.5 to 18+30.5
Sta 18+30.5 to 18+35

Channel Dimensions

See channel section sketches attached

Photographs

See photographs attached
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(Form B)
LOADING CONDITIONS
Surcharge Loading:
Side
Station Limits

Offset

Surcharge Description

Left

0+00 to 18+35

0 ft

Marsh Road adjacent to channel wall
(Separated by chain link fence)

Right

0+00 to 18+35

0 ft

Sloped fill above top of channel wall
(See attached sketches for slopes)

Right

0+00 to 18+35

Varies
(8.5’ max,
4.5’ min)

Walls/fence on private property line
(See attached Channel Features
summary and section sketches)

Example surcharge loading conditions:
• Roadways adjacent to channel walls
• Building structures adjacent to channel walls
• Masonry Soundwalls adjacent to channel walls
• Sloping fill above top of channel wall
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MARSH ROAD RETAINING WALL
TOWN OF ATHERTON
TABLE 1 Atherton Channel Field Observation
Channel Damages
Station #
From

To

00+00.00
00+00.00
00+19.00

18+35.00
00+22.00

00+47.00

00+62.00

00+86.00
01+17.00
01+43.00
01+30.00
01+67.00
00+81.00
03+86.00

00+95.00
01+19.00
02+00.00
02+51.00
02+61.00
04+00.00

04+40.00
04+69.00
04+75.00
04+92.00
05+28.00
05+35.00
05+45.00
05+54.00
05+64.00
05+97.00
05+99.00
06+14.00
06+26.00
06+50.00
06+50.00
07+00.00
07+15.00
07+35.00
07+37.00
09+06.00
09+34.00
09+65.00
11+28.00
11+43.00
12+20.00
12+85.00
13+00.00

06+75.00
08+00.00
07+10.00
07+40.00

Notes *
Begin station of channel at culvert opening at Middlefield Road
Concrete damage, spalling and cracking noted at various locations on invert slab
Moderate horizontal and vertical cracks at transition of right wall
Horizontal crack on right wall. Crack is more significant and coupled with outward
bulging likely due to tree root between Sta 0+50.00 to 0+62.00
Horizontal crack approximately 8" from top of right wall likely due to tree root
Moderate horizontal crack at top of right wall adjacent to tree
Hole in invert slab about 15" x 12" due to damaged concrete
Severe spalling about 3" wide at top of right wall
Moderate horizontal crack about 3 ft from top of left wall
Horizontal crack (varying from moderate to severe) on left wall
Damage to concrete at different spots on invert
Wall damage at base of right wall. Stones spalling off wall and wall bulging likely
due to tree root above. Significant horizontal cracks close to top of wall section
5" high x 7" wide hole in right wall about 1.75 ft from bottom of wall
1.5 ft high x 2 ft wide spalling at top of left wall at location of fence post
4.25 ft wide x 1 ft high wall damage at top of left wall
Significant wall damage with stones spalling off at top of right wall
Wall damage with spalling at top of left wall
Wall damage with spalling at top of left wall
Wall damage with spalling at top of left wall
Horizontal crack and spalling noted beneath drainage hole on left wall. (See
Existing Drainage Features table).
Hole on left wall about 3 ft from top of wall
Hole on left wall about 3 ft from top of wall
Wall damage at location of fence post pocket on left wall
Wall bulging outward on right wall section
Bulging of right wall at multiple locations
Significant horizontal crack on left wall about mid5height of wall
Horizontal crack at top of left wall
Wall damage and spalling on left wall
Significant horizontal crack on left wall about mid5height of wall
Wall damage and spalling on left wall
Spalling at base of right wall
Bulging and cracking on right wall
Wall damage and spalling at base of right wall
Significant damage on left wall. Spalling of stones and holes noted on bottom half
of wall.
Significant horizontal crack about 1 ft deep into the left wall. Also significant spalling
noted at base of wall.
Significant spalling on bottom half of left wall
Horizontal crack about 2.5" wide and 9" deep into left wall noted
Significant spalling and damage noted on bottom of left wall
(Continued)

M:\2012\243\400 Technical Data Files\495 As5Builts5Field Data5Photos\Field Observation Reports.xlsDamages

MARSH ROAD RETAINING WALL
TOWN OF ATHERTON
TABLE 1 Atherton Channel Field Observation
Channel Damages
14+50.00
16+26.00
17+04.00
17+06.00
17+28.00
17+82.00
17+85.00
18+00.00
18+35.00

Horizontal crack opening about 12" deep into left wall located at approximately mid
height of wall. Significant spalling also noted around crack.
Spalling at base of right wall likely due to scouring
Horizontal crack opening about 4" wide at approximately mid height of left wall
Significant bulging, cracks and spalling on right wall
Horizontal crack opening about 4" wide at approximately mid height of left wall
Horizontal crack opening about 4" wide at approximately mid height of left wall
Significant bulging on bottom half of right wall
Significant spalling near base of right wall
End station of channel at culvert opening at Fair Oaks Avenue
* Right / left of channel are designated looking upstation
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MARSH ROAD RETAINING WALL
TOWN OF ATHERTON
TABLE 2 Atherton Channel Field Observation
Channel Features
Station #
From

To

00+00.00
00+00.00
00+00.00
00+00.00
00+82.00
01+64.00
03+55.00
05+68.00
07+97.00
09+91.00
13+87.00
13+94.00
15+91.00
18+25.00
18+35.00
00+23.00
02+04.00
02+52.00
03+39.00
03+49.00
04+40.00
05+00.00
05+08.00
05+64.00
06+35.00
06+88.00
07+95.00
08+41.00
09+80.00
10+19.00
11+00.00
11+73.00
12+50.00
12+78.00
13+23.00
13+93.00
14+80.00
14+91.00

00+00.00
18+35.00
00+82.00
01+64.00
03+55.00
05+68.00
07+97.00
09+91.00
13+87.00
13+94.00
15+91.00
18+25.00
18+35.00
18+35.00

Notes *
Begin station of channel at culvert opening at Middlefield Road
Existing Fencing / Walls
Chain link gate over culvert headwall at begin channel
Chain link fence on left (Marsh Road) side
Brick wall on right (private property) side
Wood fence on right (private property) side
Concrete Masonry Unit (CMU) wall on right (private property) side
Wooden slat fence on right (private property) side
Wood fence on right (private property) side
Blue Concrete Masonry Unit (CMU) wall on right (private property) side
White precast concrete planks wall on right (private property) side
No fence on right (private property) side
White stucco wall on right (private property) side
Wooden slat fence on right (private property) side
Brick wall on right (private property) side
Chain link gate over roof of culvert at end channel
Existing Drainage Features
18" high x 8" wide hole in left wall about 2.5 ft from top of wall
6" high x 7" wide hole in left wall about 2.75 ft from top of wall
12" x 12" hole in left wall about 2 ft from top of wall
10" high x 12" wide hole in left wall about 2 ft from top of wall
1/ft diameter Corrugated Metal Pipe (CMP) drain on right wall about 2 ft from top of
wall
7" high x 9" wide hole in left wall about 2.5 ft from top of wall
6/in diameter ceramic drainage pipe located 6 inches from bottom of left wall
7" high x 9" wide hole in left wall about 2 ft from top of wall
6" high x 7" wide hole in left wall about 2.5 ft from top of wall.
9" high x 6" wide hole in left wall about 2 ft from top of wall
9" high x 6" wide hole in left wall about 2 ft from top of wall
1/ft diameter Corrugated Metal Pipe (CMP) drain on right wall about 2 ft from top of
wall. Also significant spalling wall damage around CMP.
8" high x 10" wide hole in left wall about 2 ft from top of wall
6/in diameter drainage pipe with a flap valve located about 2 ft from base of left
wall. Valve is inset in wall about 8"
6/in diameter ceramic drainage pipe on left wall about 5.25 ft from base of wall
measured along wall slope. Pipe sticks out of wall about 6".
9" high x 13" wide hole in left wall about 2.5 ft from top of wall
12" high x 8" wide hole in left wall about 2.5 ft from top of wall
10" high x 9" wide hole in left wall about 2.5 ft from top of wall
1/ft diameter Corrugated Metal Pipe (CMP) drain on left wall about 2 ft from base of
wall
11" high x 15" wide hole in left wall about 2.5 ft from top of wall
8" high x 9" wide hole in left wall about 2.5 ft from top of wall
9" high x 9" wide hole in left wall about 2 ft from top of wall
8/in diameter PVC pipe drain about 4" from base of right wall

M:\2012\243\400 Technical Data Files\495 As/Builts/Field Data/Photos\Field Observation Reports.xlsFeatures

MARSH ROAD RETAINING WALL
TOWN OF ATHERTON
TABLE 2 Atherton Channel Field Observation
Channel Features

15+55.00
16+36.00
17+12.00
17+85.00
00+00.00

18+35.00

00+00.00
03+26.00

02+62.00

03+62.00

03+70.00

04+00.00
04+65.00

04+42.00
04+82.00

05+45.00

05+68.00

05+88.00
06+20.00
06+40.00
07+06.00
07+64.00
08+63.00
08+87.00
09+06.00

06+00.00
06+28.00
06+73.00
07+45.00
07+96.00
08+71.00
08+96.00
09+25.00

09+88.00
08+63.00
08+89.00
09+02.00
10+38.00
10+75.00
11+66.00

08+95.00
09+25.00
11+09.00
12+60.00

13+89.00
16+53.00

17+15.00

17+92.00

18+35.00

18+35.00

(Continued)

9" high x 9" wide hole in left wall about 2 ft from top of wall
8" tall x 12" wide hole at bottom of left wall
11" high x 6" wide hole in left wall about 2 ft from top of wall
12" high x 9" wide hole in left wall about 2 ft from top of wall
Weepholes in invert slab noted at various locations
Potential Overhead Obstructions
Tree canopy from various trees
Tree canopy
Overhead electrical lines running across channel. Timber electrical pole located
between right wall of channel and private property fence (approximately 18" from
fence at sta 3+62). Lines cross roadside wall at Sta 3+70.
Tree canopy
Tree canopy
Overhead electrical lines running across channel. Timber electrical pole located on
private property side of right fence at sta 5+68. Lines cross roadside wall at Sta
5+45.
Tree canopy
Tree canopy
Tree canopy
Tree canopy
Tree canopy
Tree canopy
Tree canopy
Tree canopy
Overhead electrical lines running perpendicularly across channel. Timber electrical
pole located on private property side of right fence. Also a tree limb noted resting
on cables.
Tree canopy
Tree canopy
Tree canopy
Tree canopy
Tree canopy
Tree canopy
Overhead electrical lines running perpendicularly across channel. Timber electrical
pole located on private property fence line.
Tree canopy
Overhead electrical lines running across channel. Timber electrical pole located on
private property side of right fence at sta 18+35. Lines cross roadside wall at Sta
17+92.
End station of channel at culvert opening at Fair Oaks Avenue

* Right / left of channel are designated looking upstation
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MARSH ROAD RETAINING WALL
TOWN OF ATHERTON
TABLE 3 Atherton Channel Field Observation
Previous Channel Repairs
Station #
From
00+00.00
03+00.00
03+86.00
06+50.00
07+00.00
08+63.00

To
03+14.00
04+00.00

09+90.00

10+30.00

10+42.00
14+50.00
16+26.00
17+85.00
18+00.00
18+35.00

10+61.00

Notes *
Begin station of channel at culvert opening at Middlefield Road
Rough concrete resurfacing/overlay of invert slab
Rough concrete patch on invert slab at various locations
2 ft x 2 ft repair patch on right wall
Concrete patch on invert slab
Minor repair patch noted at base of left wall
Repair done on left wall and invert slab in 2007 by Schnabel Foundation Company.
Wall section replaced with soil nail wall and overlaid with shotcrete.
Large portion of right wall and invert slab repair noted. Wall overlaid with shotcrete.
Minor repair patch on left wall around spalled region
Minor repair patch on left wall around spalled region near bottom of wall
Patch on spalled and bulging right wall
Patch on damaged right wall
End station of channel at culvert opening at Fair Oaks Avenue

* Right / left of channel are designated looking upstation
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Atherton Channel Field Review

ATTACHMENT 2
FIELD PHOTOS

Biggs Cardosa Associates, Inc.

October 2012

Sta 0+00 – Sacked Concrete on Left Wall

Sta 0+00 – Culvert Opening at Middlefield Road
(Begin Channel)

1

STATION 0+00 TO 6+00

Sta 0+19 – At Right Wall Transition

Sta 0+00 – Sacked Concrete on Right Wall

ATHERTON CHANNEL PHOTOS

Sta 3+49 – 1.ft Corrugated Metal Pipe Drain on Right
Wall

Sta 0+22 – At Right Wall Transition

2

STATION 0+00 TO 6+00

Sta 3+86 – Rough Concrete Patch on Invert Slab

Sta 1+43 – Hole in Invert Slab

ATHERTON CHANNEL PHOTOS

Sta 5+68 – Overhead Electrical Lines across Channel

Sta 4+92 – Wall Damage at Top of Left Wall

3

Sta 4+75 – Left Wall Damage at Fence Post Pocket

Sta 4+40 –Wall Damage at Right Wall

STATION 0+00 TO 6+00

ATHERTON CHANNEL PHOTOS

Sta 7+95 – 1!ft Corrugated Metal Pipe Drain on Right
Wall

Sta 7+37 – Damage on Left Wall

1

Sta 7+00 – Horizontal Crack at Top of Left Wall

Sta 6+50 – Typical Invert Slab

STATION 6+00 TO 10+00

ATHERTON CHANNEL PHOTOS

Sta 10+19 – 6!in Drain Pipe on Left Wall

Sta 9+80 – 6!in Drain Pipe with Flap Gate on Left Wall

2

Sta 9+06 – Damage at Base of Right Wall

Sta 8+41 – Drainage Hole in Left Wall

STATION 6+00 TO 10+00

ATHERTON CHANNEL PHOTOS

Sta 10+42 – Repair Patch on Invert Slab

Sta 10+42 – Repair Patch on Right Wall

1

Sta 10+42 – Repair Patch on Right Wall

Sta 10+30 – Soil Nail Wall Repair on Left Wall

STATION 10+00 TO 14+00

ATHERTON CHANNEL PHOTOS

Sta 11+28 – Significant Damage on Left Wall

Sta 11+28 – Significant Damage on Left Wall

2

Sta 11+28 – Significant Damage on Left Wall

Sta 11+43 – Horizontal Crack and Spalling on Left Wall

STATION 10+00 TO 14+00

ATHERTON CHANNEL PHOTOS

Sta 12+50 – Drainage Hole in Left Wall

Sta 12+20 – Severe Cracking and Spalling on Left Wall

3

Sta 12+20 – Cracking and Spalling on Left Wall

Sta 11+73 – Drainage Hole in Left Wall

STATION 10+00 TO 14+00

ATHERTON CHANNEL PHOTOS

Sta 13+00 – Significant Damage on Left Wall

Sta 13+00 – Significant Damage on Left Wall

4

Sta 12+85 – Severe Horizontal Crack in Left Wall

Sta 12+78 – 1)ft Corrugated Metal Pipe Drain in Left
Wall

STATION 10+00 TO 14+00

ATHERTON CHANNEL PHOTOS

Sta 17+04 – Horizontal Crack Opening on Left Wall

Sta 16+26 – Spalling at Base of Right Wall

1

Sta 14+91 – 8 in PVC Pipe Drain on Right Wall

Sta 14+50 – Severe Cracking and Spalling on Left Wall

STATION 14+00 TO 18+35

ATHERTON CHANNEL PHOTOS

Sta 17+82 – Horizontal Crack Opening on Left Wall

Sta 17+28 – Horizontal Crack Opening on Left Wall

2

Sta 17+12 – Drainage Hole in Left Wall

Sta 17+06 – Significant Damage on Right Wall

STATION 14+00 TO 18+35

ATHERTON CHANNEL PHOTOS

Sta 18+35 – End Channel

Sta 18+35 – Culvert Opening at End Channel

3

Sta 18+00 – Severe Spalling on Right Wall

Sta 17+85 – Wall Damage and Repair Patch on Right
Wall

STATION 14+00 TO 18+35

ATHERTON CHANNEL PHOTOS

Atherton Channel Field Review

ATTACHMENT 3
CHANNEL CROSS SECTIONS

Biggs Cardosa Associates, Inc.

October 2012

Type Selection Memorandum
Marsh Road Channel Repair Rehabilitation

Rev 2

Attachment F
Geotechnical Investigation Memorandum

November 5, 2012
BAGG Job No: BIGGS-12-01
Anthony Nortaro
Biggs Cardosa Associates, Inc.
865 The Alameda
San Jose, California 95126

Dear Mr. Notaro:

Re: DRAFT Geotechnical Consultation
Marsh Road Retaining Wall Rehabilitation
Atherton, California

This letter summarizes the results of our consultation for the captioned retaining wall
rehabilitation project along Marsh Road in Atherton, California. Our consultation has been
based on our observations during a recent site visit and on the following documents.
1. Draft geotechnical engineering report titled Atherton Channel Lining Remediation
Adjacent to Marsh Road, Atherton, California, by URS Corporation, dated October 2,
2008, their project no. 28649985.
2. Chapter 2 – Project Understanding/Detailed Work Plan, prepared by Biggs Cardosa
Associates in response to the Town of Atherton’s Request for Proposals for the
captioned project.
This letter summarizes the soil and groundwater conditions at the site and presents preliminary
recommendations for the design of various rehabilitation alternatives for the project.
Geotechnical Conditions
The site area is mapped by Brabb, et al, (2000) as being underlain by Holocene flood plain
deposits, while the CGS Seismic Hazard Zone Report 111 (2006) maps the area as alluvial fan
deposits. The SHZR for the Palo Alto Quadrangle also indicates this deposit as a whole has a
“moderate” liquefaction susceptibility with the groundwater at depths between 10 and 30 feet.
The site, however, is not within a zone of required investigation for liquefaction hazards.
URS Corporation drilled two borings at Stations 9+83 and 9+93 (measured from Middlefield
Road) in September 2006 to depths of 30 and 15 feet, respectively. These borings were drilled
adjacent to a short section of the channel that was repaired with a soil nail wall system. In
December 2007, they drilled an additional six borings along Marsh Road between Middlefield
www.baggengineers.com
phone: 650.852.9133fax: 650.852.9138info@baggengineers.com
847 West Maude Avenue, Sunnyvale, California 94085-2911

Marsh Road Retaining Wall
November 5, 2012

Job No. BIGGs-12-01
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Road and Fair Oaks Avenue to depths of 30 feet to develop preliminary information necessary
to evaluate various alternatives for repair of the entire 1,800 foot channel.
The eight borings drilled by URS, which were drilled on Marsh Road, indicate the site area is
underlain at the surface by very stiff clayey soils with much of these materials being highly
plastic. That is, they will undergo significant volume changes with variations in moisture
content, and can tend to creep when under constant shear stress as in or adjacent to a slope.
These clays also contained varying amounts of silt, sand, and gravel. The average undrained
shear strength of the upper clays (as measured by unconfined compression tests) was about
5,200 psf.
At about 10 to 11 feet, the predominantly clayey soils became much softer. Between 10 and 30
feet, the maximum depth explored, the average undrained shear strength was about 1,350 psf,
with a minimum test measurement of 515 psf obtained from boring B-2 at 14½ feet. (This also
happens to be where the previous channel repair was installed around 2007.)
Granular soils were encountered in only four borings: in Boring B-3 between depths of 14½ and
30 feet bgs (medium dense clayey sand and clayey gravel); Boring B-4 between depths of 27½
and 30 feet bgs (very dense well-graded gravel); Boring B-6 between depths of 20½ and 23½
feet bgs (medium dense poorly graded sand); and Boring B-7 between depths of about 29½ and
30 feet bgs (dense well-graded gravel). With the possible exception of the sand layer in B-6,
which was not sampled directly, the granular layers were either too dense and/or had too much
clay content to be liquefiable. Even if this isolated layer did liquefy during a major earthquake,
it is not expected to create a significant hazard to the project, as it is an isolated layer and is
separated from the channel by at least 10 to 12 feet of non-liquefiable clayey soils.
Groundwater
The groundwater was measured by URS at a depth of 22½ feet in Boring B-3 and at a depth of
17 feet in B-7 and B-8. While these measurements were not allowed to stabilize in the borings,
the depths are roughly 2 feet deeper than the historic high groundwater levels reported in the
SHZR 111 for the Palo Alto Quadrangle. Thus, the surface of the groundwater slopes toward
the Bay, but at a flatter gradient that the ground surface above.
The groundwater level measured in Boring B-1 was roughly 3 feet higher than the trend in the
other borings would have suggested. As this measurement also was not allowed to stabilize, It
is not known if this had any effect on the previous slope movements in this area.
In the winter of 2006/07, BAGG measured the groundwater levels in several private wells in the
Town of Atherton, which were generally much deeper than the 30 foot borings referenced
here. The deeper wells suggest the groundwater could be somewhat higher than the water
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level reported by the SHZR 111. These measurements suggest the groundwater could be only
17 feet deep in the vicinity of Middlefield Road and roughly 12 feet deep at Fair Oaks Avenue.
Discussion and Recommendations
After reviewing the soil information presented by URS in their 2007 report, it is our opinion the
soil movements are being caused by two processes: soil creep in highly plastic clay as concluded
by URS and a slow-motion slope failure or creep caused by the weak soils encountered just
below 10 feet in most of the borings. The weak soils are deeper and less extensive near
Middlefield – hence the higher wall that is in relatively good condition. Toward Fair Oaks, the
channel is not as deep, resulting in less driving forces. The area of the previous soil nail wall
(URS borings B-1 and B-2) also happens to be the area with the weakest soils as indicated by
blow counts and unconfined compression tests.
Based on the URS soil data, we are recommending the soils at the site be treated as two distinct
layers; a very stiff surficial layer with a medium stiff layer at 10 feet below the pavement level
of Marsh Road. We also recommend the following parameters should be used to develop the
soil retaining along the subject channel.
Table 1
Soil Properties1
Top 10 feet below pavement grade:
 = 127 pcf
Ka = 0.29
Active =
c = 40 psf
Ko = 0.46
At rest =
=
33
Kp = 3.39
Passive =
=
22
Grout bond =
Below 10 feet
 = 124 pcf
c = 400 psf
=
14
=
9
1

Ka =
Ko =
Kp =

0.61
0.76
1.64

Active =
At rest =
Passive =
Grout bond =

37 pcf
58 pcf
431 pcf
1,000 psf
n/a
n/a
1,000 psf +
500 psf

Above water
203 pcf

Below water
102 pcf

These values do not include a factor of safety.

In addition, to the above, the allowable bearing for cantilevered walls should be limited to
2,500 psf because of the weak soils at depths varying from very little to as much as 5 feet or so
below foundation level. The above active pressure should be increased by 3 pcf for every 5
degree increase in backfill slope on the east side of the channel. We also recommend using a
design based on “active” soil pressures for temporary conditions (and the east side of the
channel) and “at rest” soil pressures for permanent walls what will have to resist surcharge and
vibrations from traffic as well as protect adjacent utilities. Traffic surcharge can be accounted
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for by using the conventional 2 feet of soil surcharge; however, because movements must be
limited to protect the pavement and utilities beneath the roadway, as well as protect against
potentially creeping clayey soils, we recommend the “at rest” coefficient of 0.46 should be
applied to the 254 psf vertical soil pressure, for a uniform surcharge of 117 psf.
The “grout bond” given above can be used for both tiebacks and soil nail walls; however the
values should be verified by a suitable number of load tests. Post-grouted tiebacks will
generally create a larger effective diameter, thus increasing the apparent friction value.
Because, in our opinion, the channel distress is being affected at least partially by the lower
weak soils, the most reliable rehabilitation method would be either a soldier pile wall or a soil
nail wall. However, if the temporary shoring required for construction of a U-channel section is
left in place permanently, this method would work just as well.

We trust this letter provides the information you require at this time. Please do not hesitate to
contact our office should you have any questions or comments.

Very truly yours,
BAGG Engineers

6/30/14

Jason Van Zwol
Geotechnical Engineer
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Attachment G
Hydraulic Investigation Memorandum

255 Shoreline Drive, Suite 200
Redwood City, CA 94065
(650) 482-6300, Fax (650) 482-6399

TECHNICAL MEMORANDUM
Date:

July 22, 2013

BKF No.:

To:

Anthony P. Notaro, P.E.

Copies To:

From:

Sravan Paladugu, P.E.
Edward Boscacci, P.E.

20120064

Subject: Marsh Road Retaining Wall
Hydraulic Analyses
Executive Summary
Atherton Channel adjacent to Marsh Road in Town of Atherton, California, is an open
trapezoidal channel comprised primarily of battered stone and mortar walls with a cast-inplace concrete invert slab. The Project Channel extends from Middlefield Road to Fair
Oaks Avenue and is bounded both upstream and downstream by box culverts. The channel
is below grade. The west (left) bank supports Marsh Road and the east (right) bank
supports private residences. The existing channel banks are nearing their design service
life. The Project is evaluating four rehabilitation/replacement alternatives to correct
existing structural deficiencies. Alternatives 1, 2 and 3 will maintain the channel as open
channel. Alternative 4 will modify the channel to be a closed conduit.
Hydraulic analyses of the existing channel and proposed alternatives was conducted using
U.S. Army Corps of Engineers HEC-RAS computer program. The analyses show that the
existing channel does not have capacity to carry the 10-year design flows. Furthermore, it
was learned that the downstream Fair Oaks Avenue culvert opening is acting as a bottle
neck. This is consistent with the observations made by the City staff that the channel has
overtopped near Fair Oaks Avenue several time in the past.
The analyses show an increase in Project Channel capacity due to the proposed
alternatives. However, because the intake capacity of the downstream Fair Oaks Avenue
culvert is less than that of the channel capacity, implementation of three of the four
alternatives does not increase the overall capacity of the system nor does it increase or
decrease the chance of flooding downstream.
Alternative 4 would increase the overall system capacity within the vicinity of the Project
as overtopping is restricted at Fair Oaks Avenue culvert opening because flow is
constrained within the box culvert. Alternative 4 would improve the existing flooding
conditions in the Project vicinity but would increase the flow downstream to the double
10-foot by 5-foot box culverts under Route-101. During a 10- and a 25-year storm, minor
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increase in flooding compared to existing condition is anticipated upstream of Route-101
because of the increase in flow to these culverts by the proposed Alternative 4. During
storm events that are less intense than a 10-year storm, overtopping upstream of Route-101
is not anticipated even with the increased flow due to Alternative 4.
A. Introduction
The existing Atherton Channel parallel to Marsh Road between Middlefield Road and Fair
Oaks Avenue is bounded on the upstream end by a 12-foot by 6-foot box culvert under
Middlefield Road and by a 11.7-foot by 5.6-foot culvert opening on the downstream near
Fair Oaks Avenue (Project Channel). The length of the Project Channel is approximately
1,800-feet. The 11.7-foot by 5.6-foot culvert opening transitions to a double 10-foot by 5foot box culvert a few feet downstream of the opening. The Channel is bounded to the east
(right) by a series of private property walls and fences and to the west (left) by Marsh
Road. The height of the west bank is generally higher than the east bank and the height of
both the banks decrease from upstream to downstream. The upstream end and the
downstream end of the channel are approximately 9.5- and 5.8-feet deep respectively.
The existing channel was constructed in the 1940s and 1960s and is in need of
rehabilitation. The Project Channel is comprised primarily of battered stone and mortar
walls with a cast-in-place concrete invert slab. Emergency repairs consisting of soil nail
wall were completed on a 50-foot segment a few years ago. The Project is evaluating four
rehabilitation/replacement alternatives to correct existing structural deficiencies. The
hydraulic analyses are conducted to evaluate the impacts of the proposed alternatives on
channel capacity.
B. Background
Hydrologic and hydraulic conditions within Atherton are described in the report, Town of
Atherton Town-wide Drainage Study, prepared by Nolte Associates and dated June 28,
2001 (Nolte 2001). BKF has referenced this study to prepare an updated hydrologic and
hydraulic model. The update is done as part of the Storm Drainage Report for Town of
Atherton – Drainage Criteria study, currently being prepared (BKF Study). The update
included using more recent base data (i.e., San Mateo County LiDAR data and cities storm
drain system maps) for revising drainage delineations, and using rainfall, storm
distribution, land-use, runoff transformation, and routing methods per Santa Clara County
Drainage Manual.
C. Engineering Analyses
Hydrology
Hydrology developed as part of the BKF Study was used for the Project Channel hydraulic
analyses. The United States Natural Resources Soil Conservation Services (SCS) Curve
Number and Unit Hydrograph methods were used in the BKF Study to compute losses and
runoff excess from each tributary drainage area. The U.S. Army Corps of Engineers HEC-

Marsh Road Retaining Wall
Hydraulic Analyses
07/22/2013
Page 3 of 5
HMS computer program was used to build the hydrologic model to compute runoff. The
Study identified the total tributary drainage area to the 12-foot by 6-foot box culvert to be
approximately 4.6 square miles. The runoff from this area during a 10-, 25-, and 100-year
event was computed be 1110-, 1350-, and 1610-cfs, respectively. The runoff computed
excludes Atherton Channel capacity limitations to carry all of the runoff generated from
respective tributary areas.
Hydraulic Design Parameters
The U.S. Army Corps of Engineers HEC-RAS computer program was utilized to
determine the existing capacity of the channel and to identify impacts of proposed
alternatives on channel capacity. The surveyed channel cross-sections data was used to
build the HEC-RAS geometric file. A Manning’s n-value of 0.02 and 0.013 was used to
define the hydraulic roughness of the existing and proposed finished surfaces, respectively.
Channel expansion and contraction losses of 0.3 and 0.1 were used. Culvert entrance and
exit losses of 0.5 and 1.0 were used, respectively. A steady-state flow file utilizing the 10-,
25-, and 100-year peak flow data developed using HEC-HMS was used to perform the
analyses.
The existing condition HEC-RAS model was validated as part of another study, conducted
by BKF, by comparing the results of the analyses to the field observations made at the
culvert opening near Fair Oaks Avenue for the November 30, 2012, storm event. The depth
of flow in the HEC-RAS model resulting from the precipitation was very close to the
corresponding depth observed in the field.
Existing Condition Analyses
As noted previously, the depth of the existing Project Channel decreases from upstream to
downstream and therefore the capacity decreases from upstream to downstream. The
culvert opening downstream further restricts the flow adding to the capacity deficiencies.
The analyses show that the channel would start to overtop it’s west bank at approximately
500-feet downstream of Middlefield Box culvert during a 10-year design storm event. The
Project Channel depth is lowest at the most downstream end and overtopping is anticipated
prior to flows entering the Fair Oaks Avenue culvert. Based on the LiDAR data,
overtopped flows would travel north along Marsh Road to the low-lying areas south of
Southern Pacific Rail Road (S.P.R.R). It is anticipated that a majority of the overtopped
flows would reach Athlone Terrace, a low lying area north of Marsh Road. This area has
experienced flooding several times in the past. It is likely that excess flows from the
Project Channel also contribute to the flooding issues in this area.
During the 10-year event, water would also rise beyond the east channel top-of-bank
(which is the bottom of the private property walls and fences) up to the west top-of-bank
elevation. A significant loss of Channel flow is not anticipated to occur through
overtopping of the east bank.
The 25-year and 100-year flows computed at Middlefield Box culvert exclude the capacity
limitations of Atherton Channel upstream of the Project. It is determined that the upstream
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segments in the vicinity of the Project do not have capacity to carry runoff from a 25-year
event. Therefore, only the flow entering the 12-ft by 6-ft Middlefield Box would enter the
Project Channel.
Proposed Condition Analyses
The proposed rehabilitation alternatives being studied include 1) Soldier Pipe Wall, 2) Soil
Nail Wall, 3) Precast U-Channel, and, 4) Cast-in-place Box Culvert. Alternatives 1 and 2
would essentially provide the same cross-sectional geometry and channel roughness as
each other. Therefore, Alternatives 1 and 2 were considered as one single alternative for
the hydraulic analyses. The results of the analyses are presented below.
Alternatives 1, 2 and 3: Because the Project Channel does not have capacity to carry
10-year flow, a hypothetical flow that is contained between the channel banks was
used as the basis for performing comparative analyses. The existing intake capacity of
the downstream culvert opening of 467 cfs was used for the purpose of analyzing
Alternatives 1, 2 and 3.
The analyses of Alternatives 1, 2 and 3 shows no significant impact to Project
Channel capacity. Both alternative analyses show a decrease in water surface
elevations ranging from 0.35-feet to 1.1-feet, suggesting an increase in Project
Channel capacity. Table 1 shows the change in water surface elevation due to the
proposed alternatives.
Alternative 4: Alternative 4 would modify the Project channel from open channel to a
closed conduit. As such, this option will restrict overtopping of channel banks as
observed in the existing condition and is not limited by the existing intake capacity of
the culvert opening at Fair Oaks Avenue. Therefore, intake capacity of the Middlefield
Box culvert of 650 cfs was used for this alternative. A 10.5-ft by 5.6-ft was modeled
for the proposed box culvert. The analyses show that the proposed box will operate
under pressure flow.
In addition to the four alternatives, a fifth alternative which is installing steel pipe culvert
was studied but not to the same level of detail as other alternatives. Implementing
Alternative 5 would require two 6.5-foot diameter steel pipes or three 5.5-foot diameter
pipes or four 5-foot diameter pipes to provide approximately the same conveyance as
Alternative 4.
D. Conclusion and Recommendation
The hydraulic analyses show that the existing Project Channel does not have capacity to
carry the 10-year design flows. In the existing condition, the open channel segment
adjacent to Watkins Avenue and upstream of Middlefield box culvert is expected to
overtop during a 10-year event. The overtopped flows are anticipated to surface flow along
Watkins Avenue, Middlefield Road, and Marsh Road to the low-lying areas south of
S.P.R.R.
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The analyses of the proposed Alternatives 1, 2 and 3 shows an increase in Project Channel
capacity. This increase in capacity, increases the flow that can be conveyed by Middlefield
box culvert and thereby reducing the amount of overtopping that was previously occurring
upstream of that box. However, because the intake capacity of the downstream Fair Oaks
Avenue culvert remains unchanged, more flow is anticipated to overtop at Fair Oaks
Avenue than before and therefore the overall flow leaving the system in the vicinity of the
Project is likely to remain unchanged due to the proposed Alternatives 1, 2 and 3.
The existing 11.7-foot by 5.6-foot Fair Oaks Avenue culvert opening acts as a bottle neck
by restricting flow in the Project Channel. For the proposed Alternatives 1, 2 and 3, one
viable option to minimize restriction is to skew the headwall parallel to the current Marsh
Road one lane to two lane transition to provide a larger opening. Conceptually, this option
will increase existing culvert intake capacity and therefore increases the channel capacity
without requiring significant improvements. The capacity can be further improved if the
existing curb was to be extended to loop around the new culvert opening.
Alternative 4 would modify the existing open channel to a closed conduit. As such,
overtopping of the Project channel in the existing condition during most storm events will
be restricted and therefore the total flow reaching Athlone Terrace will be lower than under
the existing condition. Alternative 4 will improve the existing flooding conditions at
Athlone Terrace but will increase the flow downstream to the double 10-foot by 5-foot box
culverts under Route-101. The culverts under Route-101 can convey 925 cfs without
overtopping the open channel section just upstream of the culvert entrance. During a 10and a 25-year storm, minor increase in flooding compared to existing condition is
anticipated upstream of Route-101 because of the increase in flow to these culverts by the
proposed Alternative 4. During storm events that are less intense than a 10-year storm,
overtopping of flows upstream of Route-101 is not anticipated even with the increased
flow due to Alternative 4.

Table 1: Proposed Alternative Analysis
Base Mapping
Station

HEC-RAS
Station

Flow (cfs)

Invert Elev
(ft)

0+00
1+00
2+00
3+00
4+00
5+00
6+00
7+00
8+00
9+00
10+00
11+00
12+00
13+00
14+00
15+00
16+00
17+00
18+00

7850
7750
7650
7550
7450
7350
7250
7150
7050
6950
6850
6750
6650
6550
6450
6350
6250
6150
6050

467
467
467
467
467
467
467
467
467
467
467
467
467
467
467
467
467
467
467

31.34
30.88
30.42
29.96
29.5
29.01
28.42
27.81
27.21
26.61
26.01
25.64
25.35
25.05
24.75
24.46
24.16
23.87
23.26

Change in HGL (ft)
Existing HGL
Alternative 1
(ft)
&2
Alternative 3
36.06
-1.11
-0.56
35.66
-1.1
-0.52
35.24
-1.08
-0.59
34.77
-1.01
-0.61
34.26
-0.9
-0.55
33.42
-0.54
-0.26
32.85
-0.58
-0.34
32.3
-0.64
-0.42
31.82
-0.78
-0.58
31.49
-1.05
-0.89
31.27
-1.44
-1.3
30.99
-1.48
-1.24
30.67
-1.37
-1.18
30.35
-1.19
-1.09
30.02
-0.97
-0.97
29.68
-0.71
-0.84
29.32
-0.41
-0.62
28.92
-0.06
-0.35
29.01
0
0
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WOOD BIOLOGICAL CONSULTING, Inc.
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Walnut Creek, CA 94595
Tel: (925) 899-1282
Fax: (925) 939-4026
e-mail: mike@wood-biological.com
www.wood-biological.com

November 20, 2012
BKF
Attn: Mr. Ed Boscacci
255 Shoreline Drive, Suite 200
Redwood City, CA 94065
RE: Biological Constraints Assessment, Marsh Road Retaining Wall, Atherton
Dear Mr. Boscacci:
At your request, this report presents a summary of a desk‐top evaluation of potential biological
constraints to the proposed stabilization of the flood control channel at Marsh Road in the
Town of Atherton, San Mateo County, California (Figure 1).

PROJECT DESCRIPTION
As outlined in the Town’s Request for Proposal dated May 11, 2012, the so‐called Atherton
Channel consists of an open, trapezoidal flood channel running parallel to Marsh Road for a
distance of 1800 linear feet. Built in the 1940s and 1960s, the 4‐10 foot deep channel is armored
with stones and mortar. The existing retaining wall has deficiencies such as structural
deterioration and is in need of repair.

METHODS
This evaluation of potential biological constraints is based on a desk‐top review of current and
historic aerial photographs, Google Maps ground‐level photographs, and site plans; a field
inspection of on‐the‐ground conditions was not performed. The findings for this biological
constraints assessment are based on the following:
1) database queries for the Palo Alto, Redwood Point, Newark, Woodside, La Honda, San
Mateo, Mountain View, Mindego Hill, and Cupertino 7.5‐minute USGS quadrangles
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2)
3)
4)
5)
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from the California Natural Diversity Database (CNDDB 2012, CNPS 2012, USFWS
2012; see Appendix A);
an assessment of habitat types and surrounding land uses completed by reviewing
recent and historic aerial photographs available through Google Earth;
review of street‐view images available on Google Earth;
review of oblique photographs provided by BKF; and
review of historic topographic maps.

Additional information regarding special‐status and common plant and wildlife species was
obtained by review of published lists and floras (CDFG 2011 a,b; CDFG 2012 a,b; Corelli and
Chandik 1995; Thomas 1961). Nomenclature for common, widespread plants and animals
conforms to Baldwin, et al. (2012) and CDFG (2005), respectively; plant names have been
updated to conform to the Jepson Online Interchange.1 Nomenclature for special‐status plants
and animals conforms to CDFG (2012a and 2011a respectively). Plant community names
conform to CDFG (2010), Sawyer, et al. (2009), and Cowardin, et al. (1979).
A review of background information relevant to the project was also performed, including a
partial topographic survey (prepared by BKF, dated 10/30/2012), an initial tree review
prepared by Callander Associates (memo dated 10/18/2012), and conceptual design
approaches including 1) soldier pile wall with shotcrete facing, 2) soil nail wall, and 3) precast
concrete U‐channel cross‐sections.
The results of this evaluation must be regarded as preliminary, pending an inspection of the
project site and vicinity.

SETTING
The project site is situated in a highly urbanized setting consisting of single and multi‐family
housing, commercial and industrial development, and surface transportation facilities. The
project site is located on the southeastern side of Marsh Road, extending from the intersection
of Middlefield Road at the southern end to nearly Fair Oaks Avenue at the northern end
(Figure 1). Marsh Road is a two‐lane surface street that serves as a major connector route
between El Camino Real (State Route 82) and U.S. Highway 101. Traffic on Marsh Road is
separated from the subject channel by a concrete curb and 5‐foot high chain‐link fence. On the
opposite side, the channel is separated from adjacent home lots by a combination of block and
concrete walls and wooden fences. Adjacent properties consist primarily of single‐family
homes in residential neighborhoods (Figure 2).
No recognizable stands of native plant communities or natural habitats appear to be present
along the subject channel. Given the long history of development in the project vicinity, the
narrow strip of unpaved ground along the channel banks are presumed to represent ruderal
1

Available online at http://ucjeps.berkeley.edu/interchange.html.
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habitat. Both sides of Marsh Road and the channel are lined with mature, overhanging coast
live oaks (Quercus agrifolia) and valley oaks (Quercus lobata), along with ornamental trees,
shrubs, and vines. Other native trees expected to contribute to an overhanging canopy are
California bay laurel (Umbellularia californica), Mexican elderberry (Sambucus mexicana), and
California buckeye (Aesculus californica), as well as such non‐native species as Aleppo pine
(Pinus halepensis), tree‐of‐Heaven (Ailanthus altissimus), and ornamental plum (Prunus
cerasifera). Understory vegetation growing outside of the channel includes dense covering of
Algerian ivy (Hedera canariensis) and periwinkle (Vinca major), scattered shrubs such as French
broom (Genista monspessulana) and cotoneaster (Cotoneaster sp.), and a variety of non‐native
grasses and forbs.
Although the project site was not inspected as part of this analysis, the open section of
Atherton Channel appears to have mostly armored sides and bottom and is not expected to
support any freshwater marsh or other natural wetland habitats.
The Atherton Channel daylights at the upstream end of the project site, approximately 5 feet
north of Middlefield Road. The open channel segment of the project site extends 1800 feet to
the north to Fair Oaks Avenue. From that point, flows are returned to an underground culvert
extending approximately 3450 feet, where they empty into a concrete‐lined trapezoidal
channel. The concrete channel extends approximately 1200 feet to the north side of U.S.
Highway 101, where flows empty into an earthen channel approximately 1250 feet long, where
they merge with a stormwater channel emptying into San Francisco Bay. The waters of the
Atherton Channel are separated from those of the Bay by a tide gate fitted with five 4x4 foot
flap gates.
Upstream of the project site, the channel appears to consist of open meandering segments and
underground culverts for at least 2.8 miles. Based on historic topographic map of the area, this
has been the condition since at least 1953 (Figure 3). Upstream of Alameda de las Pulgas, the
unnamed tributary appears to be in a relatively natural condition. The upstream watershed
extends to west of Interstate 280, encompassing approximately 1400 acres and including the
Bear Gulch Reservoir.
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SPECIAL‐STATUS BIOLOGICAL RESOURCES
Special‐status biological resources include plant and animal species, as well as plant
communities and habitat types.
Special‐Status Natural Communities and Habitats
Special‐status natural communities are communities that are of limited distribution statewide
or within a county or region; such communities may or may not contain special‐status species
or their habitat (CDFG 2009). A summary of California vegetation alliances is maintained by
the CDFG (2010). Alliances and associations assigned a global or state rarity ranking of 1, 2 or
3 are considered rare and threatened throughout their range (Sawyer, et al. 2009); as such,
impacts may qualify as significant pursuant to the guidelines of the California Environmental
Quality Act (CEQA).
In addition, a wide variety of habitat types or classifications receive regulatory protection, for
example, under Section 404 of the Clean Water Act (CWA) or Section 1600 of the California
Fish and Game Code (CFGC), as well as those designated as Critical Habitat under Section
4(B)(2) of the Federal Endangered Species Act (FESA).
No special‐status natural communities or habitats are present on site. However, on the USGS
topographic map, the natural stream that feeds the Atherton Channel appears as a “blue‐line”
stream. It is presumed to be a fourth order2 intermittent stream and is expected to qualify as a
waters of the U.S.3 As such, the placement of fill below the Ordinary High Water Mark
(OHWM)4 would be regulated pursuant to the Clean Water Act (CWA)5 and would fall under
the jurisdiction of the U.S. Army Corps of Engineers (USACE). As summarized by the USACE
and U.S. Environmental Protection Agency (USEPA), both agencies assert jurisdiction over
“non‐navigable tributaries of traditional navigable waters that are relatively permanent where
the tributaries typically flow year‐round or have continuous flow at least seasonally (e.g.,
typically three months)” and “wetlands that abut such tributaries” (USEPA/USACE 2008). The
extent of USACE jurisdiction normally corresponds to the OHWM. Activities that would
result in the placement of fill into a waters of the U.S. below the OHWM are regulated under
the CWA.

See http://en.wikipedia.org/wiki/Strahler_Stream_Order for descriptions of stream orders.
As defined in 40 CFR 230.3(s)
4 The OHWM is the line on the shores established by the fluctuations of water and indicated by
physical characteristics such as: a clear natural line impressed on the bank; shelving; changes in
the character of the soil; destruction of terrestrial vegetation; the presence of litter and debris; or
other appropriate means that consider the characteristics of the surrounding areas (USACE
2006).
5 CWA §404
2
3
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The channel is also expected to qualify as a waters of the State.6 As such, any impacts below
the tops of bank would be regulated pursuant to the CFGC7 and would fall under the
jurisdiction of the CDFG. Impacts would also be regulated pursuant to the CWA8 and the
California Porter‐Cologne Water Quality Act (Porter‐Cologne), falling under the jurisdiction of
the San Francisco Regional Water Quality Control Board (RWQCB).
Special‐Status Plant Species
Special‐status plant species include all plant species that meet one or more of the following
criteria:9
 Listed or proposed for listing as threatened or endangered under FESA or
candidates for possible future listing as threatened or endangered under the
FESA (50 CFR §17.12).
 Listed10 or candidates for listing by the State of California as threatened or
endangered under the California Endangered Species Act (CESA; CFGC §2050
et seq.). A species, subspecies, or variety of plant is endangered when the
prospects of its survival and reproduction in the wild are in immediate
jeopardy from one or more causes, including loss of habitat, change in habitat,
over‐exploitation, predation, competition, disease, or other factors (CFGC
§2062). A plant is threatened when it is likely to become endangered in the
foreseeable future in the absence of special protection and management
measures (CFGC §2067).
 Listed as rare under the California Native Plant Protection Act (CFGC §1900, et
seq.). A plant is rare when, although not presently threatened with extinction,
the species, subspecies, or variety is found in such small numbers throughout
its range that it may be endangered if its environment worsens (CFGC §1901).
 Meet the definition of rare or endangered under the California Environmental
Quality Act (CEQA §15380[b] and [d]). Species that may meet the definition of
rare or endangered include the following:
 Species considered by the California Native Plant Society (CNPS) to be “rare,
threatened or endangered in California” (Lists 1A, 1B and 2);
Waters of the State are defined as “any surface water or groundwater, including saline waters,
within the boundaries of the state” California Water Code Section 13050(e). These include nearly
every surface or ground water in California, or tributaries thereto, and include drainage features
outside USACE jurisdiction (e.g., dry and ephemeral/seasonal stream beds and channels, etc.),
isolated wetlands (e.g., vernal pools, seeps, springs and other groundwater‐supplied wetlands,
etc.), and storm drains and flood control channels.
7 CFGC §1602
8 CWA §401
9 This definition is provided in CDFG (2009).
10 Refer to current online published lists available at: http://www.dfg.ca.gov/biogeodata.
6
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 Species that may warrant consideration on the basis of local significance or
recent biological information;
 Some species included on the California Natural Diversity Database’s
(CNDDB) Special Plants, Bryophytes, and Lichens List.
 Considered a locally significant species, that is, a species that is not rare
from a statewide perspective but is rare or uncommon in a local context
such as within a county or region (CEQA §15125 (c)) or is so designated in
local or regional plans, policies, or ordinances (CEQA Guidelines,
Appendix G). Examples include a species at the outer limits of its known
range or a species occurring on an uncommon soil type.
Based on a review of available databases, a total of 63 special‐status plant species have been
recorded from the nine 7.5‐minute USGS quadrangles surrounding the project site (see
Appendix A). Of these, the potential for occurrence on site of 53 can be ruled out completely
due to one or more of the following factors: 1) a lack of suitable habitat or soil type, 2) the
project site is outside of the known range of the species, or 3) the high level of disturbance of
the subject property. A total of 16 special‐status plant species have been recorded from the
Palo Alto 7.5‐minute USGS quadrangle; a majority of these records date back to the early to
mid‐1900s. None of the recent records are from the watershed of the Atherton Channel.
Based on this preliminary evaluation of the project site, a total of nine special‐status plant
species are considered to have a low potential for occurrence in the study area. One of these
(San Mateo woolly sunflower) is federally and State‐listed as endangered and another
(Dudley’s lousewort) is State‐listed as Rare; these species pose the highest level of potential
constraint to project implementation. Both species are perennials and their presence or
absence can be determined during any season (i.e., identification is not restricted to the
flowering period). Five potentially occurring target species (bent‐flowered fiddleneck, San
Francisco collinsia, fragrant fritillary, Davidson’s bush‐mallow, and western leatherwood) are
on the CNPS List 1B.2; if present, impacts would be considered significant but mitigable under
CEQA guidelines. The remaining two target species (California bottle‐brush grass and Santa
Clara red ribbons) are on the CNPS List 4.3; impacts would not be considered significant under
CEQA guidelines.
Special‐Status Animal Species
Special‐status animal species include those listed as Endangered, Threatened, Rare, or as
Candidates for listing under FESA (USFWS 2012) and/or CESA (CDFG 2011b). Other
species with special‐status include Special Animals listed by the CDFG (2011a). Other
species considered to have “special‐status” are those that receive protection under the
Bald and Golden Eagle Protection Act (BGEPA)11 and the Migratory Bird Treaty Act
11

16 USC 668, et seq.
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(MBTA).12 The CFGC provides protection for “fully protected birds”13, “fully protected
mammals,”14 “fully protected reptiles and prohibits the take15 of “protected
amphibians”16, “protected reptiles”17 and “protected furbearers”.18 Additional definitions
of endangered, threatened and rare species are provided in CEQA.19 Impacts on special‐
status animal species, as thusly defined, may qualify as significant pursuant to the
guidelines of the CEQA.
Based on a review of available databases, a total of 55 special‐status animal species have been
recorded from the nine 7.5‐minute USGS quadrangles surrounding the project site (see
Appendix A). Of these, the potential for occurrence on site of 49 can be ruled out completely
due to one or more of the following factors: 1) a lack of suitable habitat or soil type, 2) the
project site is outside of the known range of the species, or 3) the high level of disturbance of
the subject property. A total of 18 special‐status animals species have been recorded from the
Palo Alto 7.5‐minute USGS quadrangle; a majority of these records date back to the early to
mid‐1900s.
There are three relatively recent records for the federally listed Threatened species California
red‐legged frog (CRF Occ. #282, 283 and 640) from the vicinity of Bear Gulch Reservoir in the
upper watershed of the Atherton Channel. It is highly unlikely that there is any suitable
breeding habitat for CRF in the project area and the likelihood of the species to move through
the work area is very low.
Another aquatic species of high concern for the project region is the federally and State‐listed
Threatened California tiger salamander (CTS). The species has not been recorded from the
Atherton Channel watershed. There are both recent and historic records of CTS from the
vicinity of Stanford University (Occ. #63 [2005], #77 [2002], #416 [1893], #621 [1900]); the species
is presumed extant in Lake Lagunita and the San Francisquito Creek watershed. Although the
nearest most recent record is only 2.5 miles from the upper watershed of the Atherton
Channel, there is no hydrologic connection between the two watersheds and they are
MBTA 16 U.S.C. 703‐711
CFGC §3511
14 CFGC §4700
15 The Federal Endangered Species Act defines take to mean “harass, harm, pursue, hunt, shoot,
wound, kill, trap, capture, or attempt to engage in any such conduct” (16 USC 1532[19]). Under
the California Endangered Species Act, take is defined as to hunt, pursue, catch, capture, or kill,
or attempt to hunt, pursue, catch, capture, or kill (CFGC §86). The MBTA defines take as pursue,
hunt, take, capture, kill, attempt to take, capture or kill, possess, offer for sale, sell, offer to
purchase, purchase, deliver for shipment, ship, cause to be shipped, deliver for transportation,
transport, cause to be transported, carry, or cause to be carried by any means whatever, receive
for shipment, transportation or carriage, or export, at any time, or in any manner (16 U.S.C. 703).
16 CCR Chapter 5 §41
17 CCR Chapter 5 §42
18 CCR Chapter 5 §460
19 CEQA §15380(d)
12
13
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separated by substantial urban development; the potential for occurrence of CTS in the
Atherton Channel is considered very low.
Based on this preliminary evaluation of the project site, a total of six special‐status animal
species are considered to have a low potential for occurrence in the study area. Most of these
are bird and bat species which could occur in the oaks and other mature trees overhanging the
Atherton Channel. There is a low potential for one fully protected bird species, white‐tailed
kite, to occur in the project vicinity. As a fully protected species, the presence of nesting white‐
tailed kites would pose stringent restrictions on the timing of work in the vicinity of an
occupied nest; work could proceed without restrictions outside of the nesting season (i.e.,
between September 1 and January 31), or as soon as the young have fledged as determined by
a monitoring biologist. Similar restrictions would be imposed on the proposed project by the
presence of any nesting special‐status or other migratory birds or roosting special‐status bat
species (pallid bat, hoary bat, Yuma myotis). One terrestrial mammal that could occur on site
is the San Francisco dusky‐footed woodrat; if determined to be present, impact avoidance and
minimization measures may be warranted.

DISCUSSION
Although the project site and vicinity supports a great number of native oak trees, many of
which are likely to represent relicts of the native vegetation that dominated the site before
development, none of the vegetative cover is considered to represent a native plant
community. Overall, the vegetation is regarded as consisting of a combination of ruderal and
anthropomorphic habitats. Such habitats may still provide values as wildlife habitat,
principally birds, but it overall value for a diversity of wildlife species is greatly diminished
due to the high level of human disturbance (e.g., lights, noise, activity) and a lack of contiguity
with undeveloped areas that could provide foraging and breeding opportunities.
As a watercourse, the channel represents a degraded habitat for several reasons. The subject
channel is lined with concrete, lacking a natural earthen bottom with pools and riffles as well
as vegetation which provide refuge for fish and amphibians. As a lined channel, storm flows
are conveyed at relatively high velocities precluding aquatic species from safely moving
through the site. The lack of aquatic vegetation in the channel makes any fish, amphibians and
reptiles subject to intense predation by birds such as heron and egrets, as well as such common
co‐habitants of human dwellings as raccoons (Procyon lotor), Virginia opossum (Didelphis
virginiana), and rats (Rattus spp.). A lack of natural habitats in the watershed and the extensive
underground sections upstream and downstream further reduce the likelihood of wildlife
utilizing the subject channel as a dispersal route. The tide gates at the mouth to San Francisco
Bay preclude the upstream migration of anadromous fish species.
Based on this information, it is considered highly unlikely that the subject channel has any
potential for supporting any of the high profile (e.g., federally or State‐listed) species such as
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anadromous fish (steelhead, salmon), California red‐legged frog, or California tiger
salamander.
The potential does exist for the presence of numerous special‐status and other migratory bird
species, including the State‐listed fully protected bird white‐tailed kite. A standard impact
avoidance measure for bird species calls for performing a preconstruction survey for active
nests and, if present, establishing a no‐work buffer until such time as the young birds have
fledged. If work can be scheduled outside of the breeding season (i.e., September 1 through
January 31), there is no need for a preconstruction survey.
The potential exists for the presence of three special‐status bat species, pallid bat, hoary bat,
Yuma myotis. As with bird, performance of a preconstruction survey of the adjacent trees
would be warranted and, if present, adjustments to the work schedule and/or designation of a
no‐work buffer would be warranted if these species are determined to be present.
The potential also exists for the presence of one special‐status terrestrial mammal species, San
Francisco dusky‐footed woodrat. A standard impact avoidance measure calls for performing a
preconstruction survey for nests and, if present, establishing a no‐work buffer during the
breeding season. If a nest must be disturbed, it should be disassembled outside of the
breeding season (i.e., September 1 through November 30).
The potential for the presence of special‐status or other migratory birds, special‐status bats and
special‐status terrestrial mammals should not be regarded as particularly onerous to project
implementation.
Finally, there is a low potential for occurrence of two listed plant species (San Mateo woolly
sunflower and Dudley’s lousewort), the presence or absence of which could be determined
during any season. There is a low potential for occurrence of another five special‐status plant
species, impacts to which would be considered significant under CEQA guidelines. The
presence or absence of three of these species (bent‐flowered fiddleneck, San Francisco collinsia,
fragrant fritillary) could only be determined during the flowering season (i.e., springtime); the
presence or absence of Davidson’s bush‐mallow, and western leatherwood can be ascertained
during any season.
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If you have any questions about this evaluation, please don’t hesitate to contact me.
Sincerely,

Michael Wood
Enclosures:
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Figure 1 – Location of Study Area
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Figure 2 – Aerial Views of Study Area
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Figure 3 – Historic Topography of the Study Area
1953 Palo Alto 7.5‐minute quadrangle
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California Department of Fish and Game
Natural Diversity Database
Atherton Channel
Palo Alto, Redwood Point, Newark, Woodside, La Honda, San Mateo, Mountain View, Mindego Hill, Cupertino quadrangles

Element Code

Federal Status

State Status

GRank

SRank

CDFG or
CNPS

1 Acanthomintha duttonii
San Mateo thorn-mint

PDLAM01040

Endangered

Endangered

G1

S1

1B.1

2 Accipiter cooperii
Cooper's hawk

ABNKC12040

G5

S3

3 Agelaius tricolor
tricolored blackbird

ABPBXB0020

G2G3

S2

4 Allium peninsulare var. franciscanum
Franciscan onion

PMLIL021R1

G5T2

S2.2

5 Ambystoma californiense
California tiger salamander

AAAAA01180

G2G3

S2S3

6 Amsinckia lunaris
bent-flowered fiddleneck

PDBOR01070

G2?

S2?

7 Antrozous pallidus
pallid bat

AMACC10010

G5

S3

8 Arctostaphylos andersonii
Anderson's manzanita

PDERI04030

G2

S2?

1B.2

9 Arctostaphylos regismontana
Kings Mountain manzanita

PDERI041C0

G2

S2.2

1B.2

10 Ardea herodias
great blue heron

ABNGA04010

G5

S4

11 Asio flammeus
short-eared owl

ABNSB13040

G5

S3

SC

12 Asio otus
long-eared owl

ABNSB13010

G5

S3

SC

13 Astragalus pycnostachyus var.
pycnostachyus
coastal marsh milk-vetch

PDFAB0F7B2

G2T2

S2.2

1B.2

14 Astragalus tener var. tener
alkali milk-vetch

PDFAB0F8R1

G2T2

S2

1B.2

15 Athene cunicularia
burrowing owl

ABNSB10010

G4

S2

16 Atriplex joaquinana
San Joaquin spearscale

PDCHE041F3

G2

S2

17 Calicina minor
Edgewood blind harvestman

ILARA13020

G1

S1

18 California macrophylla
round-leaved filaree

PDGER01070

G2

S2

1B.1

19 Centromadia parryi ssp. congdonii
Congdon's tarplant

PDAST4R0P1

G4T2

S2

1B.2

20 Charadrius alexandrinus nivosus
western snowy plover

ABNNB03031

G4T3

S2

21 Chloropyron maritimum ssp. palustre
Point Reyes bird's-beak

PDSCR0J0C3

G4?T2

S2.2

1B.2

22 Chorizanthe cuspidata var. cuspidata
San Francisco Bay spineflower

PDPGN04081

G2T2

S2.2

1B.2

23 Circus cyaneus
northern harrier

ABNKC11010

G5

S3

24 Cirsium fontinale var. fontinale
fountain thistle

PDAST2E161

G2T2

S1

Scientific Name/Common Name

Threatened

Threatened

Threatened

Endangered
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Scientific Name/Common Name

Element Code

Federal Status

State Status

GRank

SRank

CDFG or
CNPS

25 Cirsium praeteriens
lost thistle

PDAST2E2B0

GX

SX

1A

26 Clarkia concinna ssp. automixa
Santa Clara red ribbons

PDONA050A1

G5?T3

S3.3

4.3

27 Collinsia multicolor
San Francisco collinsia

PDSCR0H0B0

G2

S2.2

1B.2

28 Danaus plexippus
monarch butterfly

IILEPP2010

G5

S3

29 Dipodomys venustus venustus
Santa Cruz kangaroo rat

AMAFD03042

G4T1

S1

30 Dirca occidentalis
western leatherwood

PDTHY03010

G2G3

S2S3

31 Egretta thula
snowy egret

ABNGA06030

G5

S4

32 Elanus leucurus
white-tailed kite

ABNKC06010

G5

S3

33 Emys marmorata
western pond turtle

ARAAD02030

G3G4

S3

34 Eriogonum nudum var. decurrens
Ben Lomond buckwheat

PDPGN08492

G5T2

S2.1

1B.1

35 Eriophyllum latilobum
San Mateo woolly sunflower

PDAST3N060

G1

S1

1B.1

36 Eryngium aristulatum var. hooveri
Hoover's button-celery

PDAPI0Z043

G5T2

S2.1

1B.1

37 Euphydryas editha bayensis
Bay checkerspot butterfly

IILEPK4055

Threatened

G5T1

S1

38 Falco peregrinus anatum
American peregrine falcon

ABNKD06071

Delisted

unknown code... G4T3

S2

39 Fritillaria biflora var. ineziana
Hillsborough chocolate lily

PMLIL0V031

G1QT1Q

S1.1

1B.1

40 Fritillaria liliacea
fragrant fritillary

PMLIL0V0C0

G2

S2

1B.2

41 Geothlypis trichas sinuosa
saltmarsh common yellowthroat

ABPBX1201A

G5T2

S2

42 Hesperevax sparsiflora var. brevifolia
short-leaved evax

PDASTE5011

G4T2T3

S2S3

1B.2

43 Hesperolinon congestum
Marin western flax

PDLIN01060

G2

S2

1B.1

44 Hoita strobilina
Loma Prieta hoita

PDFAB5Z030

G2

S2

1B.1

45 Hydrochara rickseckeri
Ricksecker's water scavenger beetle

IICOL5V010

G1G2

S1S2

46 Ischnura gemina
San Francisco forktail damselfly

IIODO72010

G2

S2

47 Lasiurus cinereus
hoary bat

AMACC05030

G5

S4?

48 Lasthenia conjugens
Contra Costa goldfields

PDAST5L040

G1

S1

Endangered

Threatened

Endangered
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Scientific Name/Common Name

Element Code

Federal Status

State Status

GRank

SRank

Threatened

G4T1

S1

CDFG or
CNPS

49 Laterallus jamaicensis coturniculus
California black rail

ABNME03041

50 Legenere limosa
legenere

PDCAM0C010

G2

S2.2

1B.1

51 Lessingia arachnoidea
Crystal Springs lessingia

PDAST5S0C0

G1

S1.2

1B.2

52 Malacothamnus aboriginum
Indian Valley bush-mallow

PDMAL0Q020

G2

S2

1B.2

53 Malacothamnus arcuatus
arcuate bush-mallow

PDMAL0Q0E0

G2Q

S2.2

1B.2

54 Malacothamnus davidsonii
Davidson's bush-mallow

PDMAL0Q040

G1

S1.1

1B.2

55 Malacothamnus hallii
Hall's bush-mallow

PDMAL0Q0F0

G2Q

S2

1B.2

56 Melospiza melodia pusillula
Alameda song sparrow

ABPBXA301S

G5T2?

S2?

57 Microcina edgewoodensis
Edgewood Park micro-blind harvestman

ILARA47010

G1

S1

58 Monolopia gracilens
woodland woollythreads

PDAST6G010

G2G3

S2S3

59 Myotis yumanensis
Yuma myotis

AMACC01020

G5

S4?

60 N. Central Coast Calif.
Roach/Stickleback/Steelhead Stream

CARA2633CA

G?

SNR

61 Neotoma fuscipes annectens
San Francisco dusky-footed woodrat

AMAFF08082

G5T2T3

S2S3

62 North Central Coast Steelhead/Sculpin
Stream

CARA2637CA

G?

SNR

63 Northern Coastal Salt Marsh

CTT52110CA

G3

S3.2

64 Nycticorax nycticorax
black-crowned night heron

ABNGA11010

G5

S3

65 Oncorhynchus mykiss irideus
steelhead - central California coast DPS

AFCHA0209G

G5T2Q

S2

66 Pedicularis dudleyi
Dudley's lousewort

PDSCR1K0D0

Rare

G2

S2.2

1B.2

67 Pentachaeta bellidiflora
white-rayed pentachaeta

PDAST6X030

Endangered

G1

S1

1B.1

68 Phalacrocorax auritus
double-crested cormorant

ABNFD01020

G5

S3

69 Piperia candida
white-flowered rein orchid

PMORC1X050

G3?

S2

1B.2

70 Plagiobothrys chorisianus var. chorisianus
Choris' popcornflower

PDBOR0V061

G3T2Q

S2.2

1B.2

71 Plagiobothrys glaber
hairless popcornflower

PDBOR0V0B0

GH

SH

1A

72 Rallus longirostris obsoletus
California clapper rail

ABNME05016

G5T1

S1

Threatened

Endangered

Endangered
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Scientific Name/Common Name

Element Code

Federal Status

State Status

CDFG or
CNPS

GRank

SRank

G3

S2S3

SC

G4T2T3

S2S3

SC

Endangered

G1G2

S1S2

Threatened

G5

S2S3

73 Rana boylii
foothill yellow-legged frog

AAABH01050

74 Rana draytonii
California red-legged frog

AAABH01022

Threatened

75 Reithrodontomys raviventris
salt-marsh harvest mouse

AMAFF02040

Endangered

76 Riparia riparia
bank swallow

ABPAU08010

77 Senecio aphanactis
chaparral ragwort

PDAST8H060

G3?

S1.2

78 Serpentine Bunchgrass

CTT42130CA

G2

S2.2

79 Silene verecunda ssp. verecunda
San Francisco campion

PDCAR0U213

G5T2

S2.2

80 Sorex vagrans halicoetes
salt-marsh wandering shrew

AMABA01071

G5T1

S1

81 Speyeria adiaste adiaste
unsilvered fritillary

IILEPJ6143

G1G2T1

S1

82 Speyeria zerene myrtleae
Myrtle's silverspot

IILEPJ6089

Endangered

G5T1

S1

83 Sternula antillarum browni
California least tern

ABNNM08103

Endangered

G4T2T3Q

S2S3

84 Stuckenia filiformis
slender-leaved pondweed

PMPOT03090

G5

S1S2

2.2

85 Suaeda californica
California seablite

PDCHE0P020

G1

S1

1B.1

86 Taxidea taxus
American badger

AMAJF04010

G5

S4

87 Thamnophis sirtalis tetrataenia
San Francisco garter snake

ARADB3613B

Endangered

G5T2

S2

88 Trifolium amoenum
showy rancheria clover

PDFAB40040

Endangered

G1

S1

1B.1

89 Trifolium hydrophilum
saline clover

PDFAB400R5

G2

S2

1B.2

90 Triphysaria floribunda
San Francisco owl's-clover

PDSCR2T010

G2

S2.2

1B.2

91 Tryonia imitator
mimic tryonia (=California brackishwater snail)

IMGASJ7040

G2G3

S2S3

92 Usnea longissima
long-beard lichen

NLLEC5P420

G4

S4.2

93 Valley Oak Woodland

CTT71130CA

G3

S2.1

Endangered

Endangered
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Plant List
60 matches found. Click on scientific name for details
Search Criteria

Found in 9 Quads around 37122D2

Scientific Name

Common Name

Family

Lifeform

Rare
Plant
Rank

State
Rank

Global
Rank

Acanthomintha duttonii

San Mateo thornmint

Lamiaceae

annual herb

1B.1

S1

G1

Allium peninsulare var.
franciscanum

Franciscan onion

Alliaceae

perennial
bulbiferous herb

1B.2

S2.2

G5T2

Amsinckia lunaris

bent-flowered
fiddleneck

Boraginaceae

annual herb

1B.2

S2?

G2?

Androsace elongata ssp.
acuta

California androsace Primulaceae

annual herb

4.2

S3.2?

G5?T3T4

Arctostaphylos andersonii

Anderson's
manzanita

Ericaceae

perennial
evergreen shrub

1B.2

S2?

G2

Arctostaphylos
montaraensis

Montara manzanita

Ericaceae

perennial
evergreen shrub

1B.2

S2.2

G2

Arctostaphylos
regismontana

Kings Mountain
manzanita

Ericaceae

perennial
evergreen shrub

1B.2

S2.2

G2

Astragalus pycnostachyus
var. pycnostachyus

coastal marsh milkvetch

Fabaceae

perennial herb

1B.2

S2.2

G2T2

Astragalus tener var. tener

alkali milk-vetch

Fabaceae

annual herb

1B.2

S2

G2T2

Atriplex joaquinana

San Joaquin
spearscale

Chenopodiaceae

annual herb

1B.2

S2

G2

Calandrinia breweri

Brewer's calandrinia

Montiaceae

annual herb

4.2

S3.2?

G4

Calochortus umbellatus

Oakland star-tulip

Liliaceae

perennial
bulbiferous herb

4.2

S3.2

G3

Centromadia parryi ssp.
congdonii

Congdon's tarplant

Asteraceae

annual herb

1B.2

S2

G4T2

Chloropyron maritimum ssp. Point Reyes bird'spalustre
beak

Orobanchaceae

annual herb
(hemiparasitic)

1B.2

S2.2

G4?T2

Chorizanthe cuspidata var.
cuspidata

San Francisco Bay
spineflower

Polygonaceae

annual herb

1B.2

S2.2

G2T2

Cirsium fontinale var.
fontinale

Crystal Springs
fountain thistle

Asteraceae

perennial herb

1B.1

S1

G2T2

Cirsium praeteriens

lost thistle

Asteraceae

perennial herb

1A

SX

GX

Clarkia concinna ssp.
automixa

Santa Clara red
ribbons

Onagraceae

annual herb

4.3

S3.3

G5?T3

Collinsia multicolor

San Francisco
collinsia

Plantaginaceae

annual herb

1B.2

S2.2

G2
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Dirca occidentalis

western leatherwood Thymelaeaceae

perennial
deciduous shrub

1B.2

S2S3

G2G3

Elymus californicus

California bottlebrush grass

Poaceae

perennial herb

4.3

S3.3

G3

Eriogonum nudum var.
decurrens

Ben Lomond
buckwheat

Polygonaceae

perennial herb

1B.1

S2.1

G5T2

Eriophyllum latilobum

San Mateo woolly
sunflower

Asteraceae

perennial herb

1B.1

S1

G1

Eryngium aristulatum var.
hooveri

Hoover's buttoncelery

Apiaceae

annual / perennial
herb

1B.1

S2.1

G5T2

Erysimum franciscanum

San Francisco
wallflower

Brassicaceae

perennial herb

4.2

S3.2

G3

Fritillaria biflora var.
ineziana

Hillsborough
chocolate lily

Liliaceae

perennial
bulbiferous herb

1B.1

S1.1

G1QT1Q

Fritillaria liliacea

fragrant fritillary

Liliaceae

perennial
bulbiferous herb

1B.2

S2

G2

Hesperevax sparsiflora var.
brevifolia

short-leaved evax

Asteraceae

annual herb

1B.2

S2S3

G4T2T3

Hesperolinon congestum

Marin western flax

Linaceae

annual herb

1B.1

S2

G2

Hoita strobilina

Loma Prieta hoita

Fabaceae

perennial herb

1B.1

S2

G2

Iris longipetala

coast iris

Iridaceae

perennial
rhizomatous herb

4.2

S3.2

G3

Lasthenia conjugens

Contra Costa
goldfields

Asteraceae

annual herb

1B.1

S1

G1

Legenere limosa

legenere

Campanulaceae

annual herb

1B.1

S2.2

G2

Leptosiphon ambiguus

serpentine
leptosiphon

Polemoniaceae

annual herb

4.2

S3.2

G3

Lessingia arachnoidea

Crystal Springs
lessingia

Asteraceae

annual herb

1B.2

S1.2

G1

Lessingia hololeuca

woolly-headed
lessingia

Asteraceae

annual herb

3

S3

G3

Lilium maritimum

coast lily

Liliaceae

perennial
bulbiferous herb

1B.1

S2

G2

Lupinus arboreus var.
eximius

San Mateo tree
lupine

Fabaceae

perennial
evergreen shrub

3.2

S2.2

G2Q

Malvaceae

perennial
deciduous shrub

1B.2

S2

G2

Malacothamnus arcuatus

arcuate bush-mallow Malvaceae

perennial
evergreen shrub

1B.2

S2.2

G2Q

Malacothamnus davidsonii

Davidson's bushmallow

Malvaceae

perennial
deciduous shrub

1B.2

S1.1

G1

Malacothamnus hallii

Hall's bush-mallow

Malvaceae

perennial
evergreen shrub

1B.2

S2

G2Q

Micropus amphibolus

Mt. Diablo
cottonweed

Asteraceae

annual herb

3.2

S3.2?

G3

Monolopia gracilens

woodland
woolythreads

Asteraceae

annual herb

1B.2

S2S3

G2G3

Navarretia myersii ssp.
myersii

pincushion
navarretia

Polemoniaceae

annual herb

1B.1

S1.1

G1T1

Pedicularis dudleyi

Dudley's lousewort

Orobanchaceae

perennial herb

1B.2

S2.2

G2

Indian Valley bushMalacothamnus aboriginum mallow
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Pentachaeta bellidiflora

white-rayed
pentachaeta

Asteraceae

annual herb

1B.1

S1

G1

Piperia candida

white-flowered rein
orchid

Orchidaceae

perennial herb

1B.2

S2

G3?

Plagiobothrys chorisianus
var. chorisianus

Choris' popcornflower

Boraginaceae

annual herb

1B.2

S2.2

G3T2Q

Plagiobothrys glaber

hairless popcornflower

Boraginaceae

annual herb

1A

SH

GH

Polemonium carneum

Oregon polemonium Polemoniaceae

perennial herb

2.2

S1

G4

Ranunculus lobbii

Lobb's aquatic
buttercup

Ranunculaceae

annual herb

4.2

S3.2

G4

Senecio aphanactis

chaparral ragwort

Asteraceae

annual herb

2.2

S1.2

G3?

Silene verecunda ssp.
verecunda

San Francisco
campion

Caryophyllaceae

perennial herb

1B.2

S2.2

G5T2

Stuckenia filiformis

slender-leaved
pondweed

Potamogetonaceae

perennial
rhizomatous herb

2.2

S1S2

G5

Suaeda californica

California seablite

Chenopodiaceae

perennial
evergreen shrub

1B.1

S1

G1

Trifolium amoenum

two-fork clover

Fabaceae

annual herb

1B.1

S1

G1

Trifolium hydrophilum

saline clover

Fabaceae

annual herb

1B.2

S2

G2

Triphysaria floribunda

San Francisco owl'sOrobanchaceae
clover

annual herb

1B.2

S2.2

G2

Tropidocarpum
capparideum

caper-fruited
tropidocarpum

annual herb

1B.1

S1.1

G1

Brassicaceae

Suggested Citation

California Native Plant Society (CNPS). 2012. Inventory of Rare and Endangered Plants (online edition,
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Sacramento Fish and Wildlife Office
2800 Cottage Way, Room W-2605
Sacramento, California 95825
November 17, 2012
Document Number: 121117010259
Michael Wood
Wood Biological Consulting, Inc.
65 Alta Hill Way
Walnut Creek, CA 94595
Subject: Species List for Athertaon Channel
Dear: Mr. Wood
We are sending this official species list in response to your November 17, 2012 request for
information about endangered and threatened species. The list covers the California counties
and/or U.S. Geological Survey 7½ minute quad or quads you requested.
Our database was developed primarily to assist Federal agencies that are consulting with us.
Therefore, our lists include all of the sensitive species that have been found in a certain area and
also ones that may be affected by projects in the area. For example, a fish may be on the list for
a quad if it lives somewhere downstream from that quad. Birds are included even if they only
migrate through an area. In other words, we include all of the species we want people to consider
when they do something that affects the environment.
Please read Important Information About Your Species List (below). It explains how we made the
list and describes your responsibilities under the Endangered Species Act.
Our database is constantly updated as species are proposed, listed and delisted. If you address
proposed and candidate species in your planning, this should not be a problem. However, we
recommend that you get an updated list every 90 days. That would be February 15, 2013.
Please contact us if your project may affect endangered or threatened species or if you have any
questions about the attached list or your responsibilities under the Endangered Species Act. A list
of Endangered Species Program contacts can be found here.

Endangered Species Division

http://www.fws.gov/sacramento/es_species/Lists/es_species_lists_auto-letter.cfm
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U.S. Fish & Wildlife Service

Sacramento Fish & Wildlife Office
Federal Endangered and Threatened Species that Occur in
or may be Affected by Projects in the Counties and/or
U.S.G.S. 7 1/2 Minute Quads you requested

Document Number: 121117010259
Database Last Updated: September 18, 2011

Quad Lists
Listed Species
Invertebrates
Branchinecta lynchi
vernal pool fairy shrimp (T)
Euphydryas editha bayensis
bay checkerspot butterfly (T)
Critical habitat, bay checkerspot butterfly (X)
Icaricia icarioides missionensis
mission blue butterfly (E)
Lepidurus packardi
vernal pool tadpole shrimp (E)
Speyeria zerene myrtleae
Myrtle's silverspot butterfly (E)

Fish
Acipenser medirostris
green sturgeon (T) (NMFS)
Eucyclogobius newberryi
tidewater goby (E)
Hypomesus transpacificus
delta smelt (T)
Oncorhynchus kisutch
coho salmon - central CA coast (E) (NMFS)
Critical habitat, coho salmon - central CA coast (X) (NMFS)
Oncorhynchus mykiss
Central California Coastal steelhead (T) (NMFS)
Central Valley steelhead (T) (NMFS)
Critical habitat, Central California coastal steelhead (X) (NMFS)
Oncorhynchus tshawytscha
Central Valley spring-run chinook salmon (T) (NMFS)
winter-run chinook salmon, Sacramento River (E) (NMFS)

Amphibians
Ambystoma californiense
California tiger salamander, central population (T)
Rana draytonii

http://www.fws.gov/sacramento/es_species/Lists/es_species_lists.cfm
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California red-legged frog (T)
Critical habitat, California red-legged frog (X)

Reptiles
Caretta caretta
loggerhead turtle (T) (NMFS)
Chelonia mydas (incl. agassizi)
green turtle (T) (NMFS)
Dermochelys coriacea
leatherback turtle (E) (NMFS)
Lepidochelys olivacea
olive (=Pacific) ridley sea turtle (T) (NMFS)
Masticophis lateralis euryxanthus
Alameda whipsnake [=striped racer] (T)
Critical habitat, Alameda whipsnake (X)
Thamnophis sirtalis tetrataenia
San Francisco garter snake (E)

Birds
Brachyramphus marmoratus
Critical habitat, marbled murrelet (X)
marbled murrelet (T)
Charadrius alexandrinus nivosus
western snowy plover (T)
Pelecanus occidentalis californicus
California brown pelican (E)
Rallus longirostris obsoletus
California clapper rail (E)
Sternula antillarum (=Sterna, =albifrons) browni
California least tern (E)

Mammals
Eumetopias jubatus
Steller (=northern) sea-lion (T) (NMFS)
Reithrodontomys raviventris
salt marsh harvest mouse (E)

Plants
Acanthomintha duttonii
San Mateo thornmint (E)
Cirsium fontinale var. fontinale
fountain thistle (E)
Eriophyllum latilobum
San Mateo woolly sunflower (E)
Hesperolinon congestum
Marin dwarf-flax (=western flax) (T)
Lasthenia conjugens
Contra Costa goldfields (E)

http://www.fws.gov/sacramento/es_species/Lists/es_species_lists.cfm
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Pentachaeta bellidiflora
white-rayed pentachaeta (E)
Suaeda californica
California sea blite (E)
Trifolium amoenum
showy Indian clover (E)

Quads Containing Listed, Proposed or Candidate Species:
MOUNTAIN VIEW (428A)
PALO ALTO (428B)
MINDEGO HILL (428C)
CUPERTINO (428D)
WOODSIDE (429A)
REDWOOD POINT (447C)
NEWARK (447D)
SAN MATEO (448D)

County Lists
No county species lists requested.

Key:
(E) Endangered - Listed as being in danger of extinction.
(T) Threatened - Listed as likely to become endangered within the foreseeable future.
(P) Proposed - Officially proposed in the Federal Register for listing as endangered or threatened.
(NMFS) Species under the Jurisdiction of the National Oceanic & Atmospheric Administration Fisheries Service.
Consult with them directly about these species.
Critical Habitat - Area essential to the conservation of a species.
(PX) Proposed Critical Habitat - The species is already listed. Critical habitat is being proposed for it.
(C) Candidate - Candidate to become a proposed species.
(V) Vacated by a court order. Not currently in effect. Being reviewed by the Service.
(X) Critical Habitat designated for this species

Important Information About Your Species List
How We Make Species Lists
We store information about endangered and threatened species lists by U.S. Geological
Survey 7½ minute quads. The United States is divided into these quads, which are about the
size of San Francisco.
The animals on your species list are ones that occur within, or may be affected by projects
within, the quads covered by the list.
z

z

z

Fish and other aquatic species appear on your list if they are in the same watershed as your
quad or if water use in your quad might affect them.
Amphibians will be on the list for a quad or county if pesticides applied in that area may be
carried to their habitat by air currents.
Birds are shown regardless of whether they are resident or migratory. Relevant birds on the
county list should be considered regardless of whether they appear on a quad list.

http://www.fws.gov/sacramento/es_species/Lists/es_species_lists.cfm
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Plants
Any plants on your list are ones that have actually been observed in the area covered by the
list. Plants may exist in an area without ever having been detected there. You can find out
what's in the surrounding quads through the California Native Plant Society's online
Inventory of Rare and Endangered Plants.

Surveying
Some of the species on your list may not be affected by your project. A trained biologist
and/or botanist, familiar with the habitat requirements of the species on your list, should
determine whether they or habitats suitable for them may be affected by your project. We
recommend that your surveys include any proposed and candidate species on your list.
See our Protocol and Recovery Permits pages.
For plant surveys, we recommend using the Guidelines for Conducting and Reporting
Botanical Inventories. The results of your surveys should be published in any environmental
documents prepared for your project.

Your Responsibilities Under the Endangered Species Act
All animals identified as listed above are fully protected under the Endangered Species Act of
1973, as amended. Section 9 of the Act and its implementing regulations prohibit the take of
a federally listed wildlife species. Take is defined by the Act as "to harass, harm, pursue,
hunt, shoot, wound, kill, trap, capture, or collect" any such animal.
Take may include significant habitat modification or degradation where it actually kills or
injures wildlife by significantly impairing essential behavioral patterns, including breeding,
feeding, or shelter (50 CFR §17.3).

Take incidental to an otherwise lawful activity may be authorized by one of two
procedures:
z

If a Federal agency is involved with the permitting, funding, or carrying out of a project that may
result in take, then that agency must engage in a formal consultation with the Service.
During formal consultation, the Federal agency, the applicant and the Service work together to
avoid or minimize the impact on listed species and their habitat. Such consultation would result
in a biological opinion by the Service addressing the anticipated effect of the project on listed and
proposed species. The opinion may authorize a limited level of incidental take.

z

If no Federal agency is involved with the project, and federally listed species may be taken as
part of the project, then you, the applicant, should apply for an incidental take permit. The
Service may issue such a permit if you submit a satisfactory conservation plan for the species
that would be affected by your project.
Should your survey determine that federally listed or proposed species occur in the area and are
likely to be affected by the project, we recommend that you work with this office and the
California Department of Fish and Game to develop a plan that minimizes the project's direct and
indirect impacts to listed species and compensates for project-related loss of habitat. You should
include the plan in any environmental documents you file.

Critical Habitat
When a species is listed as endangered or threatened, areas of habitat considered essential
to its conservation may be designated as critical habitat. These areas may require special
management considerations or protection. They provide needed space for growth and
normal behavior; food, water, air, light, other nutritional or physiological requirements;
cover or shelter; and sites for breeding, reproduction, rearing of offspring, germination or
seed dispersal.

http://www.fws.gov/sacramento/es_species/Lists/es_species_lists.cfm
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Although critical habitat may be designated on private or State lands, activities on these
lands are not restricted unless there is Federal involvement in the activities or direct harm to
listed wildlife.
If any species has proposed or designated critical habitat within a quad, there will be a
separate line for this on the species list. Boundary descriptions of the critical habitat may be
found in the Federal Register. The information is also reprinted in the Code of Federal
Regulations (50 CFR 17.95). See our Map Room page.

Candidate Species
We recommend that you address impacts to candidate species. We put plants and animals
on our candidate list when we have enough scientific information to eventually propose them
for listing as threatened or endangered. By considering these species early in your planning
process you may be able to avoid the problems that could develop if one of these candidates
was listed before the end of your project.

Species of Concern
The Sacramento Fish & Wildlife Office no longer maintains a list of species of concern.
However, various other agencies and organizations maintain lists of at-risk species. These
lists provide essential information for land management planning and conservation efforts.
More info

Wetlands
If your project will impact wetlands, riparian habitat, or other jurisdictional waters as defined
by section 404 of the Clean Water Act and/or section 10 of the Rivers and Harbors Act, you
will need to obtain a permit from the U.S. Army Corps of Engineers. Impacts to wetland
habitats require site specific mitigation and monitoring. For questions regarding wetlands,
please contact Mark Littlefield of this office at (916) 414-6520.

Updates
Our database is constantly updated as species are proposed, listed and delisted. If you
address proposed and candidate species in your planning, this should not be a problem.
However, we recommend that you get an updated list every 90 days. That would be
February 15, 2013.

http://www.fws.gov/sacramento/es_species/Lists/es_species_lists.cfm
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