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enrollment/biannual survey letter, Fran Corcoran, Marin Montessori School,
June 17, 2016;

February 24, 2017
Ms. Deborah Snyder
Marin Montessori School
5200 Paradise Drive
Corte Madera, CA 94925

Access and Circulation Review of the Marin Montessori School
Project
Dear Ms. Synder;
As requested, W-Trans has evaluated the potential traffic impacts associated with the proposed modifications to
the Marin Montessori School (MMS) site located at 5200 and 5164 Paradise Drive in the Town of Corte Madera.

Existing Conditions
Drivers who are either dropping children off in the morning or picking them up in the afternoon currently enter
the site at the easterly driveway and either go right toward the cul-de-sac bulb at the eastern edge of the site or
turn left and use the loading zone along the sidewalk on the site’s southern frontage. With the classrooms in
their current locations the Lower Elementary students are picked up and dropped off on the west side of
campus, along with Toddler and Primary students. Students in Grades 4 through 6 are dropped off in the east
“bulb,” except that Upper Elementary students with siblings in the lower grades walk down to the west side to
be picked up with their younger sibling(s). Only students in the Upper Elementary without Lower Elementary/
Primary/Toddler student siblings are picked up in the bulb.
Parking surveys performed by David Parisi, Parisi Transportation Consulting, as reported in a memorandum to
Scott Hardister of Marin Country Day School (MCDS) dated January 12, 2017 show that on normal weekdays the
parking on the south side of Paradise Drive between Upland Circle and Robin Drive is heavily used, with up to 19
vehicles parked in this area during one survey. It is noted that the capacity was set at 15 vehicles, though since
there were as many as 19 vehicles counted and spaces are not marked, it appears that the actual capacity is 19
and not 15. Regardless of the capacity, the conclusion that is drawn from this information is that the parking
along Paradise Drive near MMS is fully utilized. Any measures that reduce demand along this roadway would
therefore be expected to have a beneficial impact.

Project Proposal
We understand that the project as proposed includes repurposing two existing residential buildings on the east
side of the campus to house students in Grades 1-3 and extending the existing cul-de-sac bulb by about 15 feet
toward the east. The space currently used by these lower grades would be converted to a multi-purpose room
and other ancillary spaces.
Because the project results in no change to the student population, no changes to the site’s trip generation is
anticipated. No changes to drop-off and pick-up activities are proposed, so it is anticipated that there will be no
off-site impact due to the project either though the loading area will be expanded to accommodate two
additional vehicles, improving storage during drop-off and pick-up.
However, while no increase in demand is anticipated, as part of the project numerous changes to the parking
patterns are proposed in addition to creating three new parking spaces.
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School employees have committed to not to park on Paradise Drive, and the four to five employees that
arrive midday and leave after the evening peak will be assigned to park on Robin Drive.
The school has contracted with an off-site business to park the vehicles of two (2) part-time and one (1) fulltime employee as well as three (3) school fleet vehicles that would otherwise be parked on Paradise Drive.
Three parking spaces will be designated as visitor spaces, for late drop-offs and early pick-ups and other
visits to campus during school hours.
Quarterly meetings will be held with Marin Country Day School (MCDS) administrators to coordinate
calendars in order to avoid having major events on the same days, and to gain access to MCDS’s parking lot
by MMS visitors when it is not being used by MCDS.
A Director of Parking and Traffic will be appointed at the school to help monitor and address parking and
traffic issues.
A Parking Attendant will be on duty at all highly attended events.
Seven to nine employees will be on duty during morning drop-off and afternoon dismissal to monitor and
address parking conditions

Applicable Conditions of Approval
The following findings and conditions were placed on Marin Montessori School by the Conditions of Approval
adopted by the Planning Commission on April 8, 2014 through Resolution No. 14-013.
Finding – Queuing on Robin Drive during the afternoon pick-up period decreased as a result of redistributing
student classroom assignments.
Condition – Surveys shall be completed annually for a period of one week documenting queuing on Robin
Drive; it may not average more than six vehicles.
Condition – No changes shall be made to the site without written approval from the Planning Department, and
such requests may be referred to the Planning Commission.

Proposed Site Circulation
No changes in site circulation are proposed in conjunction with the relocation of the student population.

Drop-Off
While the student population being dropped off in the “bulb” will continue to be those in the Upper Elementary
grades, the bulb itself will be slightly larger, and is therefore expected to have curb space to accommodate one
or two additional vehicles. This will allow for more students to be dropped off simultaneously, thereby reducing
the potential for off-site queuing. This change is a net benefit compared to existing conditions.

Pick-Up
With no change to which students would be picked up in the “bulb” versus the westerly curb space, queuing
conditions during pick-up would be unchanged except that there will be some benefit due to the additional
stacking space that will be created by extending the “bulb” at the eastern end of campus. The overall impact on
pick-up activities associated with the change in classroom location is therefore expected to be a net benefit due
to the added queuing space on-site.
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Transportation Demand Management
Though MMS has taken numerous actions to reduce its impact on the adjacent street system, part of the school’s
mission is to promote environmental sustainability and raise their students’ awareness of their responsibility as
environmental stewards. In addition, the school community is focused on student safety, and is also cognizant
of concerns that surrounding neighborhood residents may have relative to school-related traffic. The objectives
of the traffic management plan during regular school operations are as follows:




Minimize the number of vehicle trips during the school’s morning and afternoon peak hours.
Create a safe travel pattern during these peak travel times.
Minimize the effects of school traffic activity on the surrounding neighborhood and street network.

To achieve these objectives, the following operational measures are suggested, some of which are already
proposed.








Promote carpooling by providing a means of connecting parents to others who live nearby.
Coordinate bell times with MCDS to avoid having peak flow at both schools concurrently.
Provide visitor parking on-site to reduce the need for visitors to park on Robin Drive and cross Paradise
Drive.
Direct employees who park on Robin Drive to walk to Uplands Circle and cross Paradise Drive at that
location due to its superior sight lines.
Coordinate events with MCDS to avoid simultaneous events that would each generate substantial traffic
and demand for parking.
Coordinate with MCDS for use of their parking lot during events at MMS.
Assign staff as necessary to monitor circulation and parking on campus and address issues as they arise.

Conclusions
Because the proposed project results in no additional students, it would not be expected to generate any
additional trips. Further, while the drop-off and pick-up patterns for the various grades is proposed to remain as
it currently is, there is no impact on queuing except that it may be reduced slightly due to the additional curb
space gained by elongating the “bulb” at the eastern end of campus.
The additional parking spaces to be created on campus together with the operational changes intended to
reduce parking demand along Paradise Drive are expected to have a net beneficial impact on the parking
supply. Through programmatic changes, both as proposed and as detailed above, the school’s impacts can be
further managed and reduced.
We hope this information is helpful in considering options for reallocating space at the school site. Thank you
for giving us the opportunity to provide these services.
Sincerely,

Dalene J. Whitlock, PE, PTOE
Principal
DJW/djw/CMA054.L1

Copy to:

Ms. Helen Schneider, Pfau Long Architecture (via email)

Memo
To:

Sam Shapiro, Head of School, Marin Montessori School

From:

David Parisi, PE, TE; David Hoffman

Date:

March 1, 2017

Subject:

Marin Montessori School Parking Surveys

Parisi Transportation Consulting staff conducted surveys parking supply, occupancy, and
duration of Marin Montessori School (MMS) staff, parents, guests, and visitors parked in MMS
parking lots, along a portion of Paradise Drive, and along a portion of Robin Drive.
The parking surveys were conducted on Tuesday, February 7, 2016 and Thursday, February
16, 2017 – both typical days when no special events were occurring at the school – every hour
between and including 7:30 a.m. and 4:30 p.m. When the February 7, 2016 survey was
conducted, neighboring Marin Country Day School (MCDS) was closed. The data collected on
this day therefore represents MMS parking only and is particularly useful when comparing with a
survey day when MCDS was in session. On that day MMS reported that three staff members
were not present, however, student attendance (and the associated parental pick up and drop
off traffic) was considered normal.
As shown on the attached map, parking was observed at the school’s 31-space and sixspace lots at the main campus, along the south side of Paradise Drive directly across from the
31-space school lot, and along approximately 450 feet of both sides of Robin Drive beginning at
Paradise Drive and extending until the first red zone and driveway where the Preserve At Marin
apartment complex begins (formerly Madera Vista).
It should be noted that MMS recently implemented a parking policy in which staff and visitors
were asked not to park along Paradise Drive, and to instead use the on-site parking lots or the
lower portion of Robin Drive. This change in parking policy was in direct response to MMS
neighbors concerned about the parking along Paradise Drive.
The results of the parking surveys are tabulated in Tables 1 through 3. Tables 1 and 2
summarize the parking conditions on February 7, 2016 and February 16, 2017, respectively, and
Table 3 combines the highest parking demands affiliated with MMS.
Based on observations, no staff or visitors parked on Paradise Drive on February 7, 2016. This
was the day that MCDS was closed. On February 16, 2016 four of the six cars parked on Paradise

Memo
drive were associated with MCDS; the remaining two vehicles were associated with MMS but
were parked for one hour or less.
Forty parking spaces on Robin Drive were surveyed. MMS staff and visitors accounted for
approximately one-half of the maximum of 14 vehicles counted of 40 available spaces; Preserve
At Marin residents and visitors all parked on the upper portion of Robin Drive while MMS staff and
visitors parked on the lower portion of Robin Drive.
Graphs depicting parking occupancy levels on the school days observed are attached.
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Table 1. Parking Utilization on 2/7/2017
Lot

Capacity

7:30

8:30

9:30

10:30

11:30

12:30

1:30

2:30

3:30

4:30

North Lot

6

0/0

5/5

4/4

5/5

5/5

5/5

4/4

5/5

5/5

6/6

South Lot

31

15/15

24/24

24/24

24/24

24/24

23/23

22/22

23/23

21/21

9/9

Paradise Drive

20

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

Robin Drive

40

1/6

3/8

5/11

5/8

5/8

4/7

5/8

5/8

6/9

3/6

--

16/21

32/37

33/39

34/37

34/37

32/35

31/34

33/36

32/35

18/21

MMS Veh./Total Veh.
Notes:

X/Y: X = number of spaces occupied by MMS; Y = number of total spaces occupied.
Parking utilization on a regular non-event school day. Marin Country Day School was closed on this day.
Marin Montessori School reports that all but three staff members were present during the parking observation.

Table 2. Parking Utilization on 2/16/2017
Lot

Capacity

7:30

8:30

9:30

10:30

11:30

12:30

1:30

2:30

3:30

4:30

North Lot

6

3/3

7/7*

7/7*

7/7*

7/7*

7/7*

7/7*

7/7*

7/7*

4/4

South Lot

31

15/15

26/26

23/23

23/23

25/25

22/22

21/21

21/21

24/24

12/12

Paradise Drive

20

0/0

0/4

0/3

0/4

1/5

2/6

0/4

0/4

1/5

0/3

Robin Drive

40

2/12

3/9

4/10

5/11

7/13

7/14

6/13

6/13

7/14

6/13

--

20/30

36/46

34/43

35/45

40/50

38/49

34/45

34/45

39/50

22/32

MMS Veh./Total Veh.
Notes:

X/Y: X = number of spaces occupied by MMS; Y = number of total spaces occupied.
Parking utilization on a regular non-event school day.
*Utilization in excess of 100% (more cars than available reasonable space).

Table 3. Parking Utilization “Worst Case” Scenario
Lot

Capacity

7:30

8:30

9:30

10:30

11:30

12:30

1:30

2:30

3:30

4:30

North Lot

6

3/3

7/7*

7/7*

7/7*

7/7*

7/7*

7/7*

7/7*

7/7*

6/6

South Lot

31

15/15

26/26

24/24

24/24

25/25

23/23

22/22

23/23

24/24

12/12

Paradise Drive

20

0/0

0/4

0/3

0/4

1/5

2/6

0/4

0/4

1/5

0/3

Robin Drive

40

2/12

3/9

5/11

5/11

7/13

7/14

6/13

6/13

7/14

6/13

--

20/30

36/46

36/45

36/46

40/50

35/50

35/46

36/47

39/50

24/34

MMS Veh./Total Veh.
Notes:

X/Y: X = number of spaces occupied by MMS; Y = number of total spaces occupied.
Parking utilization on a regular non-event school day.
*Utilization in excess of 100% (more cars than available reasonable space). Parking utilization averaged for both days.
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Parking Utilization on 2/7/2017 by Location
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Parking Utilization on 2/16/2017 by Location
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Introduction and Study Parameters
Introduction
This report presents an analysis of the potential traffic impacts that would be associated with the proposed
increase in student enrollment for the Marin Montessori School at 5200 Paradise Drive in the Town of
Corte Madera. This traffic study was completed in accordance with criteria established by the Town of
Corte Madera and is consistent with standard traffic engineering techniques. The scope of services for this
analysis was detailed in a letter dated January 25, 2010, to the Town Planning Department staff, with
additional study conducted at the Planning Directors request.
Two prior traffic studies of the school site have been conducted in recent years, including the Traffic Study
for Marin Montessori School dated August 2008 and Marin Montessori School Traffic Monitoring Report dated
November 2008. Relevant information from these reports is referenced or included in this study.
Project Profile
The project site is located on the north side of Paradise Drive between Robin Drive and Upland Circle in
the Town of Corte Madera. Though no new building facilities are proposed, there is interest in increasing
the permitted enrollment from 210 to 250 students. The focus of this study is to address the potential traffic
impacts associated with an enrollment of 250 students, including on-site and off-site circulation and parking
issues. The school site and access are shown in Figure 1.
The sole physical improvement proposed to accommodate the increase in enrollment is the addition of two
parking spaces to meet zoning code requirements. Existing traffic circulation patterns will be maintained.
Study Area and Periods
The study addresses operation at the three school driveways on Paradise Drive, with traffic counts
measured during the weekday morning and afternoon school peak periods, including alternative
transportation modes. The morning peak period covers the arrival of staff and students at the start of the
school day, between 7:30 a.m. and 8:30 a.m., while the afternoon school peak period covers the departure
of school traffic between 2:30 p.m. and 4:00 p.m. The student loading and unloading activities were also
analyzed.
The study also included a review of the parking patterns on the school site and within the vicinity of the
school along Paradise Drive and Robin Drive; a video recording was conducted to determine queuing
impacts on Robin Drive during and after the afternoon school peak period.
Parking Standards
The Town of Corte Madera Zoning Ordinance specifies the minimum off-street parking requirements based
upon land use. The project is subject to the off-street parking requirements for the Day school or
nursery land use (Municipal Code Chapter 18.20.030).
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Figure 1
Site Circulation and Access

Robin Drive

Baseline Conditions
Description of Study Area
The project site has three driveways, including a driveway to a small parking lot at the west end of the
school adjacent to the school office, an egress-only driveway near Upland Circle, and an ingress-egress
driveway at the east end of the project site near Robin Drive. The on-site circulation and off-site traffic
patterns are created in part by the configuration of the on-site drive aisle and building utilization, along with
school operational requirements that encourage the use of a queue or car line to pick up and drop off
students. Parental parking is discouraged. Site circulation is shown in Figure 1.
Paradise Drive is a major arterial connecting Corte Madera to Tiburon. Through the study area it has one
travel lane in each direction, and the road runs generally east-west. Near the site the posted speed limit
is 25 mph. Robin Drive is a local street that intersects Paradise Drive from the south, aligning approximately
with the schools east property line, forming a tee intersection with a stop control on northbound Robin
Drive. The local street network is shown in Figure 1.
Baseline Conditions
The campus consists of clusters of buildings located on the east and west ends of the school site, with the
play fields, drive aisles and loading/unloading zones located centrally. Students and teachers are assigned to
a particular building based upon program participation.
Enrollment and Staffing Levels
Marin Montessori School enrollment fluctuates annually as well as during the school year, as students either
leave or join the community or change grades. For example, during the 2009-2010 school year, 220
students were enrolled, though enrollment decreased to 207 students at the start of the 2010-2011 school
year and has since increased to 212 students. For purposes of this study, the highest recent enrollment
level, or 220 students, was used. There are 31 teachers and administrators providing instruction and
support.
School Schedules
Instruction scheduling consists of staggered bell times at the start and end of each school day in order to
eliminate congestion that historically occurred during the afternoon dismissal time, together with preserving
a preferred interval of daily instruction for each program level. The school program levels include toddlers,
very young children that do not attend formal classes, primary students, enrolled in kindergarten and prekindergarten (pre-k) classes, and elementary students, enrolled in grades one through three (lower
elementary) or grades four through six (upper elementary).
Students are scheduled to arrive and depart according to their age/program level and school administrators
make adjustments to the daily school schedule periodically. For example, all full-day students were
scheduled to arrive and depart at the same time until three years ago when a staggered bell schedule was
instituted. With the current staggered schedule toddlers and elementary school students are scheduled
to arrive at 8:00 a.m. and primary school students are to arrive at 8:15 a.m. Some toddlers and primary
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students are enrolled in a half-day program and these students depart at 11:45 or 11:55 a.m., while the fullday program toddlers and primary students depart at 2:55 or 3:00 p.m. The elementary school students
are dismissed at 3:15 p.m. Table 1 summarizes the program enrollment, categorized by building occupancy,
together with the arrival and dismissal schedules.
Table 1
Student Enrollment and Schedule
Building
Attendance
Population Group

Arrival Time
8:00
AM

8:15
AM

Dismissal Time
11:45
AM

11:55
PM

2:55
PM

3:00
PM

3:15
PM

East Buildings
Elementary

75

75

Toddlers

10

10

Elementary

32

32

75

West Buildings

Primary
Total

103
220

117

6

4
32

103

34

103

34

69
6

4

69

107

On Site Circulation
Vehicular
Most of the students attend classes in the classrooms located at the west end of campus, or west buildings.
Drivers retrieving students from this building are required to enter the site via the easterly driveway (near
Robin Drive) and join a westbound vehicle queue as their students are dropped off and picked up, and exit
the site from the driveway near Upland Circle. This one-way queue consists of two lanes, one for singleoccupant vehicles and one for car-pool vehicles, with carpooling given preference in queue handling. The
group of drivers picking up 75 students from the east building classrooms also enters the site near Robin
Drive, though they utilize a traffic circle to queue up and turn around, entering and exiting the site from the
same driveway in a single lane. The east building turn around is gated between 8:30 a.m. and 3:00 p.m. to
prohibit parking in this area, and the gate is opened for or by the first driver arriving to pick up a student
at this location. This on-site circulation and access is shown in Figure 1.
The school currently provides proactive traffic control, particularly at the west end of campus, including
student pedestrian crossing guards or escorts and vehicular queue flaggers. School staff rotate
responsibility for these duties, with approximately five staff assigned at one time to provide traffic control.
There were approximately 140 families enrolled during the 2009-2010 school year and according to school
records, 80 of the 140 school families participated in carpooling activities daily.
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Pedestrian
Older students attending class in the east building classrooms are unloaded curbside in the circular area,
with students exiting cars permitted to walk without staff assistance from the vehicle, as there is no travel
lane to cross en route to the classrooms, though staff escorts are present. At the end of the school day
these students are picked up in the same general vicinity, curb side in the traffic circle area.
Students destined for the west
building classrooms are escorted to
and from their vehicles which are
queued on-site (see Plate 1). In the
morning, several staff members assist
the students from the vehicles to the
westerly building classrooms while
others pass a clipboard to the drivers
who sign it to verify student arrival at
school. Students do not exit their
vehicles until their vehicle reaches
the unloading area. The queue is
created due to school rules relative
to drivers being encouraged to stay Plate 1: Staff assisting a student from a car during the morning drop-off
in their vehicles. The combination of
queued vehicles and escorted loading and unloading creates a very safe pedestrian environment. In fact, the
efficient movement of vehicles is sacrificed in order to create this safe pedestrian activity.
Trip Generation
Two site visits were conducted in 2010, one on Thursday, February 11, when traffic was counted during the
morning and afternoon school peak periods, including alternative transportation modes, and one on Monday,
May 24, to share observations with school administrators and Town of Corte Madera planning staff. An
additional site visit was conducted on Monday, March 7, 2011.
In February 2010 the morning peak period of 7:30 a.m. to 8:45 a.m. was observed, with the highest onehour volume of school traffic measured between 7:30 a.m. and 8:30 a.m., while the afternoon school peak
period observed was between 2:30 p.m. and 4:00 p.m. with the highest one-hour volume of school traffic
measured between 2:30 p.m. and 3:30 p.m. The visit in May 2010 focused on a more qualitative review of
the afternoon dismissal activities, with school traffic observed but not counted between 2:00 and 4:00 p.m.
Similarly, the visit in March 2011 was scheduled to evaluate onsite parking areas, together with observing
afternoon dismissal activities.
Student attendance on February 11, 2010, totaled 201 students, including 99 primary school students, 94
elementary students, and eight toddlers, and 30 staff, including 22 instructors and eight administrators, for
a total of 231 students and staff. Student attendance on May 24 totaled 200 students, including 89 primary
school students, 102 elementary students, and nine toddlers, and 30 staff.
Table 2 summarizes the observed school-related trips in February, including all arrivals and departures from
all three driveways during the peak periods.
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Table 2
Existing Trip Generation Summary
Mode

AM Peak Hour

School PM Peak Hour

Trips

In

Out

Trips

In

Out

280

145

135

183

88

95

Bicycle

2

1

1

0

0

0

Pedestrian

3

3

0

23

5

18

Vehicular

Vehicular
The 231 students and staff in attendance on the day when counts were obtained generated 280 vehicular
trips during the morning peak period and 183 trips during the afternoon peak period. It is estimated that
the lower number of afternoon trips as compared to the morning trips is due to more off-site parking and
some students and staff departing at times other than the school p.m. peak hour. It is also noteworthy that
the daily attendance was 92 percent of maximum student enrollment and staffing.
The majority of morning traffic consists of short-term queuing movements, with most drop-offs observed
to be completed in several minutes. The afternoon peak period was observed to be subject to delay.
Vehicles were observed to enter the queue before 2:30 p.m., though classes were not dismissed until 2:45
p.m. at the earliest. The on-site queue area was filled by 2:55 p.m. and overflow queuing occurred along
the northbound parking lane on Robin Drive. The affect of the delay off-site was observed to end at
approximately 3:20 p.m. as evidenced by no school traffic using Robin Drive after this time of day.
During the site visit in May, comparable afternoon traffic patterns were observed, with the first driver
arriving at 2:27 p.m. and offsite queuing occurring on Robin Drive until approximately 3:25 p.m. During
approximately 60 minutes of observation, 88 inbound trips and 95 outbound trips occurred.
During the site visit in March 2011, shorter queues were observed in the west building linear queues, while
the east building circular queue was comparable to prior visits. In other words, the circular queuing area
was filled and it was necessary for drivers to park along the northbound parking lane on Robin Drive prior
to entering the circular pick up area. However, the linear queues west of the entrance driveway no longer
blocked the entrance/exit driveway, improving site circulation. School administrators explained that the bell
schedule had been modified at the start of the 2010-2011 school year to dismiss the primary school students
before the elementary school students, which resulted in an observable decrease in onsite queuing.
Bicyclists
One adult cyclist was observed arriving at the campus during the morning peak period and traveling through
the unloading area to deliver his student and leave campus. No bicyclists were observed arriving or leaving
campus during the afternoon peak period.
Pedestrians
All pedestrians observed walked onto campus from a nearby off-site parking areas. Three adults without
students parked on the south side of Paradise Drive and walked onto campus during the a.m. peak period,
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and during the p.m. school peak period 11 adults either walked without students to their vehicles or walked
with one or more of the seven students observed leaving the school grounds on foot. The street crossings
were observed as orderly and safe, and when there was vehicular traffic present, the drivers stopped for
pedestrians crossing Paradise Drive.
Parking Supply
The on-site parking supply consists of 35 spaces, including 29 spaces in the main parking lot and six spaces
in the administration parking area; this supply includes two handicap accessible spaces. An existing timerestricted (five minute) loading zone space in the main parking lot is not included in this parking supply tally.
Parking is permitted on the south side of Paradise Drive between Robin Drive and Upland Circle, but
prohibited along the north side adjacent to the school. Robin Drive has parking along both sides of the
street, and Upland Circle has seven perpendicular-striped parking spaces near Paradise Drive.
There are approximately 15 car-lengths for queuing in each of the two striped vehicle lanes on-site; one lane
is designated for use by drivers carrying a single passenger to/from school, while the other lane is for car
pools. This represents a capacity of 30 queued vehicles in the main parking lot/drive aisle area. The turnaround at the east end of the campus provides space for an additional five or six vehicles to queue, with no
parking spaces provided.
The majority of school parking spaces are occupied by staff.
In the afternoon, the demand exceeds the supply of parking and queuing, even with car pool use. When
exceeded, the excess demand accumulates on Robin Drive in the northbound parking lane where drivers
wait until space on-site becomes available. Nearly all available street parking spaces on Paradise Drive and
Upland Circle and up to 11 parking spaces on Robin Drive were occupied at 3:00 p.m., and by 3:45 p.m. the
majority of these parking spaces were vacated, including all of the spaces on Robin Drive.
Robin Drive Segment Operations
Collision History
The collision history for the segment of Robin Drive near Paradise Drive was reviewed for the most recent
nine years to determine any trends or patterns that indicate a safety risk that may be exacerbated by the
addition of project traffic. The available crash records from January 2000 through December 2008 obtained
from the California Highway Patrol and published in their Statewide Integrated Traffic Records System
(SWITRS) reports were evaluated. Two crashes occurred on Robin Drive during this nine-year time frame,
one involving a parked vehicle and occurring after 9:30 p.m., and the second involving hitting an object while
backing up, with no obvious conclusions to be drawn regarding crash patterns.
School Traffic
A video recording was obtained of traffic operation on Robin Drive during the afternoon school peak period
on Thursday, February 11, 2010, (see Plate 2). The majority of vehicles destined for the school approached
campus from the west, with drivers able to visually determine if the on-site drive aisle was fully occupied
and if so, these drivers typically turned right onto Robin Drive, where they performed a U-turn in order to
park northbound, facing the school. Such an arrangement served the primary function of traffic promptly
Traffic Study for Marin Montessori School in the Town of Corte Madera
May 5, 2011
Page 7

pulling out of the through lane on Paradise Drive, minimizing impacts on the thoroughfare street traffic flow.
The longest queue observed on Robin Drive was 11 vehicles.
Robin Drive is a cul-de-sac that serves multi-family residential land uses, has a 25-mph posted speed limit
and is a very low volume local street. School traffic using such a roadway is reasonable given its proximity
to the school and the relatively minor impact to local traffic patterns. For example, the school afternoon
peak period occurs prior to the typical commute peak period of 4:00 p.m. to 6:00 p.m. Also, the queue of
school vehicles at curbside allows northbound through movements to occur without creating a traffic hazard
such as seen in the past, when school traffic queued in the travel lane and blocked through movements. The
U-turns of all school related traffic on Robin Drive are considered a less than significant impact to travel,
given that only twice in 90 minutes of observation was there an oncoming vehicle while a U-turn was being
executed, and the approach speeds are low, with approaching drivers having adequate time to slow or stop
while the turning maneuver is completed. In addition to low traffic volumes the 40-foot width of Robin
Drive provides sufficient area for the majority of drivers to perform the turning maneuver in one motion
rather than needing to make a three-point turn. This geometry is also a factor in expecting few conflicts
with through movements.
Based on a review of its collision history, observations of traffic operations, and the street geometry, Robin
Drive traffic appears to be operating in a safe manner, particularly during the school peak periods.
Robin Drive/Paradise Drive Intersection Operations
Existing Conditions
The Traffic Study for Marin Montessori School dated August 2008 included a study of the intersection of
Paradise Drive/Robin Drive, and indicated that it is operating with minimal overall intersection delay at LOS
A during both the a.m. and afternoon peak periods. The analysis of this intersection remains valid, as traffic
volumes at that time were likely higher given the overall higher traffic volumes experienced on most street
networks several years ago as compared to todays volumes that mirror the economic downturn, together
with the remodeling of the apartment buildings on Robin Drive at this time.
Future Conditions
Work on the 2000 Corte Madera
General Plan Housing Element
project indicated that under
projected future volumes Robin
Drive/Paradise Drive is expected to
continue operating at LOS A overall,
with the Robin Drive approach
expected to operate at LOS B during
both peak periods. As part of that
evaluation it was assumed that all
vacant parcels on Robin Drive would
be developed.

Plate 2: Still frame of video showing traffic operations during the
afternoon peak period.
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Paradise Drive/School Driveways Sight Distance
Available sight distance at the two main school driveways was field checked. The standard applied to
driveways is stopping sight distance as contained in the Caltrans Highway Design Manual, and for a 25-mph
roadway the recommended minimum stopping sight distance is 150 feet.
The sight distance available at the westerly driveway near Upland Circle exceeds 250 feet looking in both
directions.
The sight distance at the easterly driveway, near Robin Drive, is approximately 225 feet looking east, which
is the sight distance available for outbound turning motorists. A motorist eastbound on Paradise Drive and
turning left into this driveway has an estimated 290 feet of sight distance of approaching westbound through
traffic. A westbound traveling motorist has a minimum sight distance of 200 feet.
All sight distance requirements are exceeded at these driveways.
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Project Conditions
Project Description
The proposed project consists of expanding the maximum enrollment to 250 students; two staff would be
added at that time. The additional students and two staff would be expected to utilize the classroom
facilities on the west end of the campus the majority of the school day. No new building construction is
proposed; the only physical improvement proposed is the work associated with adding two parking spaces.
Trip Generation
For comparison purposes the trip generation for the school enrollment was determined using two methods,
including counting the actual trips at the three school driveways, and calculating the estimated trips using
standard rates published by the Institute of Transportation Engineers (ITE) in Trip Generation, 8th Edition.
The estimated trip generation values were developed using the published standard rates for a private school
(Land Use # 534) as this description most closely matches the proposed project. Most trips made to the
school occur during the a.m. peak hour for general commute traffic, but most departure trips take place
between 2:30 p.m. and 3:30 p.m., before the start of the traditional p.m. peak period of 4:00 p.m. to 6:00
p.m. For this reason, the p.m. peak hour rates used for this study, including those published by ITE for this
land use, represent a peak hour occurring between 2:00 and 4:00 p.m. The trip generation results are
summarized in Table 3.
Table 3
Project Trip Generation Summary
Scenario
Method

Number of
Students

AM Peak Hour

School PM Peak Hour

Rate Trips

In

Out

Rate Trips

In

Out

Existing
Actual

220

1.27

280

145

135

0.83

183

88

95

Standard Calculation

220

0.90

198

110

88

0.60

132

62

70

250

1.27

317

164

153

0.83

207

100

107

37

19

18

24

12

12

Proposed
Site Specific Rate
Net Change

30

The actual number of trips generated by the school was higher than projected based on rates published by
ITE, with 280 trips counted in the a.m. peak hour versus the 198 trips anticipated by the standard rate,
resulting in an actual rate of 1.27 trips per student. Similarly, 183 trips counted in the afternoon translates
to a rate of 0.83 trips per student rate rather than 0.60 trips per student, which is the standard rate for the
afternoon school peak period. The trip generation for the proposed project was estimated using the higher,
site specific rates determined from the actual counts.
Based on the existing school traffic patterns the expanded school population is expected to generate an
average of 37 additional trips during the a.m. peak hour and 24 additional trips during the school p.m. peak
hour, including 12 inbound and 12 outbound trips.
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Parking
The project is required to provide off-street parking in accordance with the Town of Corte Madera Zoning
Ordinance, which indicates a requirement of one parking space per three employees plus one parking space
per ten students. The school anticipates adding two staff for the additional students, resulting in a total of
33 staff for the 250 students. Therefore the project would necessitate an off-street parking supply of 36
spaces. With an existing supply of 35 spaces, one additional parking space will be needed for the project.
However, space for two additional spaces can be provided onsite if constructed at the southeast corner of
the site adjacent to the traffic circle, as shown in Figure 2.
The neighboring property along the easterly school property line is a single family residence and the location
of the house and detached garage are shown in their approximate locations in Figure 2. The neighbors have
indicated that the proposed parking spaces in their proximity are acceptable to them, as evidenced by their
letter of support which is provided in Appendix A.
Bell Schedule
The staggered bell schedule has been modified over the last three school years. When it was first instituted
in 2008 elementary school students were dismissed before primary school students. However, beginning
at the start of the 2010-2011 school year, primary school students were dismissed first. Traffic operations
were improved by this change, as evidenced by shorter linear queues forming for the west building student
pick up in the afternoon, and it is recommended that the current bell schedule continue with the additional
enrolled students. This schedule was presented in Table 1 and restated in Table 4.
Table 4
Project Bell Schedule
Student Program
Level

Arrival Time
8:00
AM

Toddlers

X

Elementary Students

X

Primary Students

8:15
AM

Dismissal Time
11:45
AM

11:55
AM

2:55
PM

X

X

3:00
PM

3:15
PM

X
X

X

X

Site Circulation and Queuing
The addition of project traffic would be expected to result in 12 more inbound vehicles during the school
afternoon peak hour, which would be expected to lengthen the afternoon queues. These additional vehicles
would be expected to replicate the existing arrival/departure pattern, with the 12 vehicles arriving and
departing over a period of approximately 45 minutes, and it is estimated that the queue would lengthen by
one or two vehicles. There is sufficient curb space in the parking lane along the east side of Robin Drive
to accommodate more than two additional vehicles, so this impact is considered less than significant.
As noted earlier, school administrators have implemented a change to the staggered bell schedule for the
current school year, with primary school students dismissed before elementary school students, which
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Town of Corte Madera

Updated Traffic Study for Marin Montessori School

Proposed Parking Improvements and Site Plan

Figure 2

resulted in elimination of the entrance driveway blockage by vehicles in the linear queue. In response to
the Towns concern regarding on-site queuing, it is recommended that the school continue to proactively
monitor the influence of the staggered bell schedule on the queues and make modifications to the schedule
as necessary to ensure efficient operations.
Left-Turn Evaluation
As noted in the Traffic Study for Marin Montessori School the queue of vehicles waiting to pick up children in
the afternoon typically exceeds the space available on-site and consideration was given to providing a leftturn pocket on Paradise Drive that could serve this use, even though one is not warranted based on volume
alone. However, a turn pocket is not recommended as the roadway width is insufficient to accommodate
the extra lane without removing parking or widening the road. On street parking is needed in the area and
widening appears infeasible without precluding the bike lane facility under consideration by the Town of
Corte Madera for this segment of Paradise Drive, as well as the topography and the proximity of buildings
on both sides of Paradise Drive.
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Conclusions and Recommendations


The school currently provides proactive pedestrian traffic control via staff who appear well-trained and
effective in maintaining order and minimizing delay. They escort students to/from vehicles in the loading/
unloading zone, providing a very pedestrian-safe environment.



Of the 140 school community families, 80 participate in daily car-pooling activities.



The school population was observed to generate 280 trips in the a.m. peak hour and 183 trips in the
school p.m. peak hour.



The proposed project is expected to generate an additional 37 a.m. peak hour trips and 24 school p.m.
peak hour trips.



The addition of trips from the proposed project to baseline existing and future volumes at the
intersection of Paradise Drive/Robin Drive is expected to have a less-than-significant impact on traffic
operation.



The school has implemented a system of student pick up and drop offs that requires queuing and
discourages parking in order to improve pedestrian safety. The morning peak period queue is
accommodated on-site. The afternoon queue extends beyond the site onto Robin Drive.



Existing school traffic queues have an impact on adjacent street operations, including Robin Drive traffic
flow, though the overall impact is less than significant and deemed a safe and reasonable use of the
public street network. The maximum queue of school vehicles observed on Robin Drive was 11
vehicles during the afternoon pick up; this queue was dispersed by 3:25 p.m. on a typical weekday.



With the project, the afternoon peak period queue on Robin Drive would be expected to increase by
up to two vehicles, for a total of 13 queued vehicles. There is sufficient parking available along the east
side of the street to accommodate these additional queued vehicles, so this impact is considered less
than significant.



School administrators should continue to monitor the influence of the staggered bell schedule on the
queues and make modifications as necessary to ensure efficient operations.



One additional off-street parking space is required though two are proposed to be installed in the
southeast corner of the site. The adjacent residents are amenable to this proposed change.



A left-turn lane on Paradise Drive at the main school entrance driveway is not warranted or
recommended and sight distance at all driveways is adequate.
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GEOTECHNICAL INVESTIGATION
MARIN MONTESSORI SCHOOL
CAMPUS EXPANSION PROJECT
CORTE MADERA, CALIFORNIA

INTRODUCTION

1.0

This report presents the results of our Geotechnical Investigation for the Marin Montessori School
Campus Expansion Project in Corte Madera, California. The project site is located toward the
east side of the existing school campus at 5200 Paradise Drive as shown on the Site Location
Map, Figure 1.
Our work was performed in accordance with our Agreement for Professional Services dated
January 27, 2016. The purpose of our Geotechnical Investigation was to explore subsurface
conditions and to develop geotechnical criteria for design and construction of the proposed
improvements. The scope of our services includes:

2.0



Exploration of subsurface conditions with two test borings located within the general
vicinity of the planned improvements.



Laboratory testing to estimate pertinent engineering properties of the soils encountered
during our exploration.



Evaluation of relevant geologic hazards including seismic shaking, liquefaction,
settlement, and other hazards.



Preparing geotechnical recommendations and design criteria related to site work and
grading, building foundations, flatwork, pavements, seismic design, and other
geotechnical-related items.



Preparation of this report which summarizes our subsurface exploration and laboratory
testing programs, evaluation of relevant geologic hazards, and geotechnical
recommendations and design criteria.

PROJECT DESCRIPTION

The existing Marin Montessori School campus encompasses three adjacent parcels located north
of Paradise Drive (Parcel Numbers 026-241-18, 026-241-24, and 026-231-61). The school has
recently acquired a fourth parcel (Parcel Number 026-231-48) that is located adjacent to the east
side of the existing campus at 5146 Paradise Drive. The proposed project will include expanding
the campus to include the newly acquired property and to provide additional space for new
classrooms and related improvements. A Preliminary Site Plan for the proposed improvements
is shown on Figure 2.
We understand the expansion project will be completed in two phases. Phase 1 will consist of
converting the existing residence and second unit on the newly acquired property into two
approximately 1,500-square-foot “Lower Elementary” classrooms. Phase 2 will consist of
1

demolishing two dome-shaped classroom buildings located on the existing campus and
constructing a new, approximately 2,000-square-foot “Upper Elementary” classroom in their
place. Related improvements will include reconfiguration of a traffic turn-around for student pickup/drop-off. Site grading is expected to be relatively minor with finished surfaces remaining within
a few inches of their current elevation. New pavements, underground utilities, and surface
drainage improvements will also likely be included as part of the work.

3.0

SITE CONDITIONS

3.1

Regional Geology

The project site lies within the Coast Ranges geomorphic province of California. Regional
topography within the Coast Ranges province, and is characterized by northwest-southeast
trending mountain ridges and intervening valleys that parallel the major geologic structures,
including the San Andreas Fault System. The province is also generally characterized by
abundant landsliding and erosion, owing in part to its typically high levels of precipitation and
seismic activity.
The oldest rocks in the region are the sedimentary, igneous, and metamorphic rocks of the
Jurassic-Cretaceous age (190- to 65-million years old) Franciscan Complex. Within Marin County,
a variety of sedimentary and volcanic rocks of Tertiary (1.8- to 65-million years old) and
Quaternary (less than 1.8-million years old) age locally overlie the basement rocks of the
Franciscan Complex. Tectonic deformation and erosion during late Tertiary and Quaternary time
(the last several million years) formed the prominent coastal ridges and intervening valleys typical
of the Coast Ranges province. The youngest geologic units in the region are Quaternary-age
(last 1.8 million years) sedimentary deposits, including alluvial deposits which partially fill most of
the valleys and colluvial deposits which typically blanket the lower portions of surrounding slopes.
The project site is located on the north side of the Tiburon Peninsula within relatively lower-lying,
flat terrain of the San Francisco Bay margins. Regional geologic mapping (California Division of
Mines and Geology, 1976) indicates that the lower lying areas along the northern end of the site
are underlain by artificial fill over Bay Mud, whereas, the southern and eastern portion of the site
is located near a mapped boundary between Bay Mud, colluvium, and sandstone. Several
landslides are mapped along the northerly facing slopes which border the site to the south. A
Geologic Map and descriptions of the mapped geologic units are shown on Figure 3.
3.2

Seismicity

The project site is located within the seismically active San Francisco Bay Area and will therefore
experience the effects of future earthquakes. Earthquakes are the product of the build-up and
sudden release of strain along a “fault” or zone of weakness in the earth's crust. Stored energy
may be released as soon as it is generated or it may be accumulated and stored for long periods
of time. Individual releases may be so small that they are detected only by sensitive instruments,
or they may be violent enough to cause destruction over vast areas.
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Faults are seldom single cracks in the earth's crust, but are typically comprised of localized shear
zones which link together to form larger fault zones. Within the Bay Area, faults are concentrated
along the San Andreas Fault zone. The movement between rock formations along either side of
a fault may be horizontal, vertical, or a combination, and is radiated outward in the form of energy
waves. The amplitude and frequency of earthquake ground motions partially depends on the
material through which it is moving. The earthquake force is transmitted through hard rock in
short, rapid vibrations, while this energy becomes a long, high-amplitude motion when moving
through soft ground materials, such as Bay Mud.
Regional Active Faults
An “active” fault is one that shows displacement within the last 11,000 years (i.e., Holocene) and
has a reported average slip rate greater than 0.1 mm per year. The California Division of Mines
and Geology (CDMG, 1998) has mapped various active and inactive faults in the region. These
faults, defined as either California Building Code Source Type “A” or “B,” are shown in relation to
the project site on the attached Active Fault Map, Figure 4. The nearest known active faults to
the site are the Hayward and San Andreas Faults, which are located approximately 12 kilometers
east and 14 kilometers west of the site, respectively.
Historic Fault Activity
Numerous earthquakes have occurred in the region within historic times. The results of our
computer database search indicate that at least 10 earthquakes of Richter Magnitude 5.0 or larger
have occurred within 100 kilometers (62 miles) of the site between 1900 and 2016. These
earthquakes are summarized in Table 1.
Table 1 – Significant Historic Earthquake Activity
Epicenter
(Latitude, Longitude)

Historic Richter
Magnitude

Year

Approximate
Distance (km)

38.06°N, -122.40°W

7.7

1906

17

37.32°N, -121.70°W

6.1

1984

96

38.22°N, -122.31°W

6.0

2014

37

37.85°N, -121.82°W

5.8

1980

59

37.19°N, -122.15°W

5.8

1955

86

37.56°N, -122.72°W

5.7

1957

44

37.48°N, -121.69°W

5.6

1986

86

37.43°N, -121.77°W

5.6

2007

59

38.00°N, -122.00°W

5.3

1980

44

38.39°N, -122.77°W

5.0

1988

57

Reference: USGS Circular Area Earthquake Search Catalogue, accessed April 14, 2016
(http://earthquake.usgs.gov/earthquakes/search/).
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Probability of Future Earthquakes
The site will likely experience moderate to strong ground shaking from future earthquakes
originating on any of several active faults in the San Francisco Bay region. The historical records
do not directly indicate either the maximum credible earthquake or the probability of such a future
event. To evaluate earthquake probabilities in California, the USGS has assembled a group of
researchers into the “Working Group on California Earthquake Probabilities” (2003, 2008, 2013)
to estimate the probabilities of earthquakes on active faults. These studies have been published
cooperatively by the USGS, CGS, and Southern California Earthquake Center (SCEC) as the
Uniform California Earthquake Rupture Forecast, Versions 1, 2, and 3 (UCERF, UCERF2, and
UCERF3, respectively). In these studies, potential seismic sources were analyzed considering
fault geometry, geologic slip rates, geodetic strain rates, historic activity, micro-seismicity, and
other factors to arrive at estimates of earthquakes of various magnitudes on a variety of faults in
California.
The 2003 study UCERF specifically analyzed fault sources and earthquake probabilities for the
seven major regional fault systems in the Bay Area region of northern California. The 2008 study
UCERF2 applied many of the analyses used in the 2003 study to the entire state of California and
updated some of the analytical methods and models. The most recent 2013 study UCERF3
further expanded the database of faults considered and allowed for consideration of multi-fault
ruptures, among other improvements. As a result, the apparent over-prediction of moderate
(magnitude 6.5 to 7.0) earthquakes generated by the UCERF2 model has been removed, and the
UCERF3 model suggests an approximate 43% increase in the rate of all M>5.0 earthquakes
statewide versus the UCERF2 predictions.
Conclusions from the most recent UCERF3, indicate the highest probability of an earthquake with
a magnitude greater than 6.7 on any of the active faults in the San Francisco Bay region by 2045
is assigned to the San Andreas Fault, located approximately 14 kilometers west of the site, at
33%. The nearest known active fault, the Hayward Fault, is assigned a probability of 32% of an
earthquake with a magnitude greater than 6.7 by 2045. Additional studies by the USGS regarding
the probability of large earthquakes in the Bay Area are ongoing. These current evaluations
include data from additional active faults and updated geological data.
3.3

Site History

In addition to available geotechnical and geologic reference information, we reviewed several
historic aerial photographs and topographic maps in order to assess site history. Topographic
maps were obtained from the United States Geological Survey website, whereas, aerial
photographs were provided by Photo Science, Inc. of Emeryville, California. The photographs
were taken between 1946 and 1990 at a variety of scales and are provided under Appendix A. A
brief summary of the aerial photos and description of site development is discussed in the
following paragraphs.
AV09-03-04, September 6, 1946 (Scale 1:23,600)
Paradise Drive appears to have been graded relatively recently, with cut slopes visible to the east
and west of what is now the intersection at Robin Drive. The Marin Montessori school site and
other areas north of Paradise Drive appear un-vegetated and may have been recently filled. A
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small cove exists along the bay shoreline near what is now the center portion of the school
campus. A linear feature extending north to the bay shoreline from Paradise Drive may be a
swale, culvert, or other drainage-related improvement. A separate, smaller cove exists just east
of the linear drainage feature.
SF-AREA-01-072, March 1, 1958 (Scale 1:36,000)
Vegetation has grown in throughout much of the site and within adjacent areas north of Paradise
Drive and the linear drainage feature is no longer apparent in the photo. Site grading appears to
be underway at the Marin County Day School located southwest of the project site. A construction
or quarry road has also been graded immediately east of Marin Country Day School, beginning
at the location of present-day Upland Circle and winding to the ridgeline near the current terminus
of Robin Drive.
AV550-04-18, July 9, 1963 (Scale 1:36,000)
It appears some development has occurred toward the eastern end of the site since the 1958
photograph. The smaller, eastern cove is no longer apparent suggesting further, localized filling
and reclamation of the shoreline areas. A dock and rectangular-shaped structure are also
apparent along the shoreline just east of the site.
AV710-05-23, April 14, 1966 (Scale 1:36,000)
Further development of the site and surrounding areas has occurred since the 1963 photo.
Vegetation appears to have been removed throughout much of the campus suggesting recent
grading. Recent development also includes what appears to be a new, small structure near the
west end of campus. Robin Drive and Upland Circle have been constructed along their presentday alignments, and the apartment buildings which currently exist along both streets appear under
construction. Significant grading and excavation appears to have been performed to facilitate
apartment construction.
AV1013-14-11, January 4, 1972 (Scale 1:24,000)
A parking area and/or driveway have been constructed along the west side of the campus.
Several small structures (presumably single family residences) have been constructed in the
neighboring properties east of campus, including development of the recently acquired property
to the east. West of the project site, recent development includes construction of the parking area
and pedestrian bridge for the adjacent park and playfield.
AV1840-07-20, March 12, 1980 (Scale 1:12,000)
Further development of the Marin Montessori School campus is apparent, including what appears
to be a new lawn, sidewalk, and pavement areas along the backside of the structure at the west
end of campus. The dome buildings and surrounding driveway and parking areas also exist along
the east side of campus. The cove which was apparent in previous photos toward the center side
of campus appears to have largely been filled. Newer developments also include a dock structure
associated with the neighboring property to the east, as well as completion of the park and
playfield area west of the site.
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AV3766-12-23, March 15, 1990 (Scale 1:12,000)
A portion of the lawn area noted in the 1980 photo has been removed and a new structure was
constructed in its place. Driveway and parking areas have been constructed providing access
between the dome buildings to the east and existing buildings to the west. It appears that riprap
has been placed along the adjacent park shoreline, and a dock structure was constructed near
the north end of the neighboring playfield parking lot.
3.4

Surface Conditions

The easternmost parcel at 5164 Paradise Drive which was recently acquired by the school is
currently occupied by an existing single-story residence and detached two-story unit which
includes a garage and separate living space. The site is landscaped with trees, shrubs, and grass
areas. Other existing improvements include a wooden dock structure near the northeast corner
of the property, a deck and stone patio along the backside of the residence, and an electricpowered gate and gravel-surfaced driveway which provide access to the residence from Paradise
Drive. During our investigation, we noted cracking of the stucco around the windows of the
existing residence suggesting some settlement may have already occurred within the building
area.
The existing dome buildings appear to be relatively light, wood- or metal-framed structures which
are supported on short concrete block walls at their base. An existing asphalt-paved turnaround
borders the south side of the buildings and provides vehicular and fire access. A concrete and
asphalt-paved walkway are located along the west side of the buildings and provide pedestrian
access to a stone-paved patio and lawn area behind the existing classrooms. A small storm drain
exists beneath the walkway and several inlets are visible at the surface. A larger building parallels
the west side of the classrooms, separated from the dome buildings by about 15 feet.
Based on our review of topographic maps provided on the County of Marin’s GIS website, the
project area is relatively flat with elevations ranging from about 8 feet behind the existing
classroom buildings and residence to about 12 feet near Paradise Drive (Marin Map, 2016). The
GIS mapping indicates a drainage feature which starts in the hillside just south of the site, passes
through the east side of the property at 5164 Paradise Drive and outlets into the bay. It appears
the drainage begins as a natural swale and transitions into an underground storm drain at Robin
Drive. The storm drain is shown as a 30-inch reinforced concrete pipe on Figure 2.
3.5

Field Exploration and Laboratory Testing

We explored subsurface conditions near the proposed improvements on March 28, 2016 with two
borings at the approximate locations shown on Figure 2. Boring 1 was drilled to a depth of about
31.5 feet below ground surface using portable drilling equipment, whereas Boring 2A was
excavated using a track-mounted drill rig to an approximate depth of 45.5 feet. Mechanical issues
with the track-mounted drilling rig precluded us from obtaining deeper samples at Boring 2A.
Therefore, we returned to the site on April 12, 2016 to complete an adjacent boring (Boring 2B)
to retrieve additional samples. Boring 2B was completed using a truck-mounted drill rig to
approximately 46.5 feet below ground surface.
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The borings were logged by our Field Geologist and samples were obtained for classification and
laboratory testing. We prepared boring logs based on soil descriptions in the field, as well as
visual examination and testing of the soil samples in our laboratory. The boring logs are presented
in Appendix B.
Laboratory testing of soil samples from the exploratory borings included determination of moisture
content, dry density, unconfined compressive strength, Atterberg limits, and the amount of
material passing a Number 200 sieve. The results of our laboratory tests are presented on the
boring logs, with the exception of the Atterberg limits tests which are presented on Figure B-11.
Our laboratory testing program is discussed in greater detail in Appendix B.
3.6

Subsurface Conditions and Groundwater

Our subsurface exploration generally confirms the mapped geologic conditions at the site. Based
on our exploration, subsurface conditions vary throughout the site with Boring 1 (located behind
the existing residence) encountering fill over Bay Mud and Borings 2A and 2B (located behind the
dome structures) encountering fill and colluvial deposits over Bay Mud. Completely weathered
and interbedded sandstone and shale was encountered beneath the Bay Mud at a depth of about
44 feet in Borings 2A and 2B.
Fill thicknesses at the boring locations varied from about 2 to 3 feet. The fill is heterogeneous
and contains variable amounts of clay, silt, sand, and gravel. While not directly observed, the fill
may also contain cobbles, boulders, wood, organic material, and other debris, which could not be
retrieved within the samples or detected by the relatively small diameter borings. The Bay Mud
generally consists of very soft to soft, high plasticity silty clay whereas the colluvial soils contain
a mixture of soft to medium stiff clays and loose sand.
Groundwater was encountered in the borings at depths of 3 to 4 feet below ground surface.
Because the borings were not left open for an extended period of time, a stabilized depth to
groundwater may not have been observed. Groundwater elevations fluctuate seasonally and
higher groundwater levels may be present during periods of intense rainfall and/or high tide.

4.0

GEOLOGIC HAZARDS

This section summarizes our review of commonly considered geologic hazards and discusses
their potential impacts on the planned improvements. The primary geologic hazards which could
affect the proposed development include strong seismic ground shaking, liquefaction, lurching,
flooding, seiche, and settlement due to consolidation of the soft Bay Mud. Other geologic hazards
are judged less than significant with regard to the proposed project. Each geologic hazard
considered is discussed in further detail in the following sections.
4.1

Fault Surface Rupture

Under the Alquist-Priolo Earthquake Fault Zoning Act, the California Division of Mines and
Geology (now known as the California Geological Survey) produced 1:24,000 scale maps
showing known active and potentially active faults and defining zones within which special fault
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studies are required. The nearest known active faults to the site are the Hayward and San
Andreas Faults located approximately 12 kilometers to the east and 14 kilometers to the west,
respectively. The site is not located within an Alquist-Priolo Special Studies Zone and the
potential for fault surface rupture at the site is therefore low.
Evaluation:
Mitigation:
4.2

Less than significant.
No mitigation measures are required.

Seismic Shaking

The site will likely experience seismic ground shaking similar to other areas in the seismically
active Bay Area. The intensity of ground shaking will depend on the characteristics of the
causative fault, distance from the fault, the earthquake magnitude and duration, and site specific
geologic conditions. Estimates of peak ground accelerations are based on either deterministic or
probabilistic methods.
Deterministic methods use empirical attenuation relations that provide approximate estimates of
median peak ground accelerations. A summary of the active faults that could most significantly
affect the planning area, their maximum credible magnitude, closest distance to the center of the
planning area, and probable peak ground accelerations are summarized in Table 2.
Table 2 – Estimated Peak Ground Accelerations for Principal Active Faults

Fault

Moment Magnitude
for Characteristic
Earthquake

Closest Estimated
Distance (km)

Median Peak Ground
Acceleration (g)

San Andreas

8.0

14

0.27

Hayward

7.3

13

0.25

San Gregorio

7.4

16

0.22

Rodgers Creek

7.3

23

0.16

Calaveras

6.9

27

0.10

Reference:

Caltrans ARS Online v2.3.06 (http://dap3.dot.ca.gov/ARS_Online/), accessed on April 15,
2016. Values determined using VS30 = 183 m/s.

The calculated bedrock accelerations should only be considered as reasonable estimates. Many
factors (soil conditions, orientation to the fault, etc.) can influence the actual ground surface
accelerations.
Ground shaking can result in structural failure and collapse of structures or cause non-structural
building elements, such as light fixtures, shelves, cornices, etc., to fall, presenting a hazard to
building occupants and contents. Compliance with provisions of the most recent version of the
California Building Code (2013 CBC) should result in structures that do not collapse in an
earthquake. Damage may still occur and hazards associated with falling objects or non-structural
building elements will remain.
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The potential for strong seismic shaking at the project site is high. Due to their proximity and
historic rates of activity, the San Andreas and Hayward Faults present the highest potential for
severe ground shaking. The significant adverse impact associated with strong seismic shaking
is potential damage to structures and improvements.
Evaluation:
Mitigation:

4.3

Less than significant with mitigation.
Minimum mitigation includes design of new structures in accordance with the
provisions of the 2013 California Building Code or subsequent codes in effect when
final design occurs. Recommended seismic design coefficients and spectral
accelerations are presented in Section 5.1 of this report.

Liquefaction and Related Effects

Liquefaction refers to the sudden, temporary loss of soil strength during strong ground shaking.
This phenomenon can occur in saturated, loose, granular deposits subjected to seismic shaking.
Recent advances in liquefaction studies indicate that liquefaction can occur in granular materials
with relatively high fines content provided the fines exhibit a plasticity index less than 7.
Liquefaction can result in flow failure, lateral spreading, ground movement, settlement, and other
related effects.
As shown on Figure 5, regional liquefaction hazard maps indicate the site is mapped within a
zone of very high susceptibility to liquefaction (Association of Bay Area Governments, 2016). The
results of our subsurface exploration indicate the existing residence and detached unit within the
easternmost parcel are underlain by relatively deep deposits of Bay Mud which are not
susceptible to liquefaction. However, loose sand and gravel was encountered within the overlying
fill and colluvial soils near the dome buildings at Borings 2A and 2B suggesting some risk of
liquefaction exists at this location.
To evaluate liquefaction risk, the seismic energy from an earthquake is compared with the ability
of the soil to resist pore pressure generation. The earthquake energy is termed the cyclic stress
ratio (CSR) and is a function of the maximum credible earthquake peak ground acceleration and
depth. The soil resistance to liquefaction is based on the relative density, and the amount and
plasticity of the fines (silts and clays). The relative density of cohesionless soil is correlated with
Standard Penetration Test blow count data measured in the field during the exploratory borings.
Liquefaction analyses (Idriss and Boulanger, 2010) which consider a magnitude 8.0 earthquake
producing a peak ground acceleration of 0.27 g (based on deterministic seismic analysis
discussed above) indicate that some of the fill and colluvial soils within the upper 15 feet at Boring
2B are liquefiable during the maximum credible earthquake. The results of our liquefaction
analyses are shown on Figure 6, and indicate that up to about 4-inches of post-liquefaction
settlement may occur. Thus, the likelihood of liquefaction and related effects impacting the
proposed improvements is generally moderate to high.
Lateral spreading occurs when continuous liquefiable soil layers lose strength and slopes flow
toward a free face along the liquefied soil layer, resulting in large scale slope instability. It does
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not appear that potentially liquefiable deposits are continuous across the site. Therefore, the risk
of lateral spreading is expected to be low.
Evaluation:
Mitigation:

4.4

Less than significant with mitigation.
Minimum mitigation measures should include designing the foundations to account
for minor settlements due to possible liquefaction within the fill and colluvial soils.
For smaller or lighter structures, a rigid shallow foundation designed to span over
areas of differential settlement could be utilized. For heavier structures with a high
bearing load or structures which are sensitive to settlement, deep foundations that
gain support from the dense soils beneath potentially liquefiable soil layers
(estimated foundation depths of about 40 to 50 feet) are recommended.
Foundation design recommendations are presented in Section 5.4 of this report.

Lurching

Lurching and associated ground cracking can occur during strong ground shaking. The ground
cracking generally occurs along the tops of slopes where stiff soils are underlain by soft deposits
or along steep slopes or channel banks. Considering the site is underlain by relatively thick
deposits of soft Bay Mud, there is a moderate risk of lurching during a strong seismic event.
Evaluation:
Mitigation:

4.5

Less than significant with mitigation.
Minimum mitigation measures should include designing the foundations to account
for minor settlements and lateral ground movements due to possible lurching.
Mitigation measures would be similar to those associated with liquefaction.

Settlement

Significant settlement can occur when new loads are applied to soft, compressible soils such as
the Bay Mud that underlies the project site. The rate and magnitude of potential settlements are
dependent on the new loads that are applied, the presence of drainage layers above and below
the compressible layer, the thickness of compressible material and the inherent compressibility
properties of the Bay Mud, amongst other factors.
Our review of historic topographic maps and aerial photos indicates that much of the site and
surrounding areas were originally developed between the early 1940’s and early 1980’s. For
deep Bay Mud sites, consolidation settlement would be expected to take many decades to
complete. Therefore, “long-term” settlement is likely ongoing and some additional settlement
should be expected at the site as a result of loading from existing fills and structures.
Based on our subsurface exploration, the Bay Mud at Borings 2A and 2B is approximately 30- to
35-feet-thick whereas Boring 1 was terminated at a depth of 30 feet, prior to reaching the bottom
of the Bay Mud. During our investigation, we noted cracking of the stucco around the windows of
the existing residence suggesting some settlement may have already occurred within the building
area. Based on the relatively deep Bay Mud deposits and the observed performance of existing
structures, the risk of total and differential settlements at the site is high.
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Evaluation:
Mitigation:

4.6

Less than significant with mitigation.
Alternatives to reduce new settlement could include minimizing the amount of new
fill loads, supporting new structures on deep foundations, or designing a shallow
foundation system capable of withstanding some total and differential settlement.
Flexible utility connections should be provided to reduce the risk of damage.
Periodic maintenance will likely be required to repair offset flatwork, ADA ramps,
and other improvements affected by settlement, particularly in areas where
improvements abut against structures. Additional discussion regarding anticipated
settlements, mitigation measures, and optional foundation systems is presented in
subsequent sections of this report.

Flooding

As shown on Figure 7, Flood Insurance Rate Maps (FIRM) prepared by the Federal Emergency
Management Agency (FEMA, 2016) indicates the northernmost portions of the site are located
within a 100-year flood zone, while the southern portions of the site are within a 500-year flood
zone. Therefore, there is a moderate risk of flooding impacting the project site.
Evaluation:
Mitigation:

4.7

Less than significant with mitigation.
Mitigation measures should include designing finished floors elevations above
flood level in accordance with the Town of Corte Madera’s specifications. The
project Civil Engineer should design the site drainage system to accommodate
anticipated runoff resultant of the maximum credible rainfall event, and should
consider the potential for flooding and ponding of water during design of site
finished grades.

Tsunami and Seiche

Seiche and tsunamis are short duration, earthquake-generated water waves in large enclosed
bodies of water and the open ocean, respectively. The extent and severity of a seiche or tsunami
would be dependent upon ground motions and fault offset from nearby active faults. The site is
mapped within a tsunami inundation zone, as shown on Figure 8.
According to data from the National Oceanic and Atmospheric Administration (NOAA),
approximately 77 credible seiches or tsunamis have been recorded or observed within the San
Francisco Bay area since 1700. Of these, the only tsunamis to cause damage near San Rafael
resulted from the 1960 Chile earthquake (Magnitude 9.5) and the 1964 Alaska earthquake
(Magnitude 9.2). The 1964 tsunami was the most damaging historic event, with a maximum wave
height of 1.22-meters recorded at San Rafael.
There have been eight credible local seiche events observed in San Francisco Bay between 1854
and 1906, six of which are attributed to earthquake activity and two to landslides. The Mare Island
earthquake caused the largest seiche with 0.6 meter amplitude waves near Benicia, and is
attributed to slip on the Rodgers Creek fault. No confirmed seiches have been recorded in San
Francisco Bay since 1906. In light of the recorded history of seiches in the San Francisco Bay
and site elevations, the risk of a seiche or tsunami damage is low.
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Evaluation:
Mitigation:

4.8

Less than significant with mitigation.
Mitigation measures should include developing emergency protocols which may
include an evacuation plan after an earthquake occurs. While other mitigation
measures could include relocating the improvements outside of inundation zones
or constructing flood walls or similar protective measures, these improvements are
generally expensive and likely not economically feasible.

Expansive Soils

Expansive soils will shrink and swell with fluctuations in moisture content and are capable of
exerting significant expansion pressures on building foundations, interior floor slabs and exterior
flatwork. Distress from expansive soil movement can include cracking of brittle wall coverings
(stucco, plaster, drywall, etc.), racked door and/or window frames, uneven floors, and cracked
slabs. Flatwork, pavements, and concrete slabs-on-grade are particularly vulnerable to distress
due to their low bearing pressures.
The near-surface soils in Boring 2A exhibit a plasticity index of 18 suggesting low to moderate
expansion potential. Therefore, the risk of expansive soil affecting the proposed improvements
is relatively low.
Evaluation:
Mitigation:

4.9

Less than significant with mitigation.
Soils should be moisture conditioned to above the optimum moisture content
during site grading and maintained at this moisture content until imported
aggregate base and/or surface flatwork is completed.

Erosion

Sandy soils on moderately steep slopes or clayey soils on steep slopes are susceptible to erosion
when exposed to concentrated surface water flow. The potential for erosion is increased when
established vegetation is disturbed or removed during normal construction activity.
The work area is relatively level and covered in either grass, asphalt or concrete flatwork.
Therefore, erosion is not considered to be a significant long-term geologic hazard. However, care
should be taken during construction to prevent excess erosion when the soils will likely be
exposed.
Evaluation:
Mitigation:

4.10

Less than significant with mitigation.
Mitigation measures include designing a site drainage system to collect surface
water and discharging it into an established storm drainage system. The project
Civil Engineer of Architect is responsible for designing the site drainage system
and, an erosion control plan could be developed prior to construction per the
current guidelines of the California Stormwater Quality Association’s Best
Management Practice Handbook (2003).

Corrosive Soils

Corrosive soil can damage buried metallic structures, cause concrete spalling, and deteriorate
rebar reinforcement. Large portions of the project site are underlain by Bay Mud which typically
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exhibits high chloride concentrations and low electrical resistivity, each of which are indicators of
soluble salts and a higher susceptibility to corrosion. We therefore judge there is a moderate to
high risk of corrosion-related damage to foundations and other improvements that extend into the
underlying Bay Mud.
Evaluation:
Mitigation:

5.0

Less than significant with mitigation.
Minimum mitigation measures should include designing concrete structures in
accordance with applicable durability requirements outlined in ACI 318. Metallic
components should incorporate protective coatings or other measures aimed at
improving corrosion resistance.

CONCLUSIONS AND RECOMMENDATIONS

Based on the results of our subsurface exploration, we judge that construction of the proposed
improvements is feasible from a geotechnical standpoint. Primary geotechnical considerations
for the project will include providing mitigation for strong seismic ground shaking and potential
total and differential settlements due to soil liquefaction, lurching, and consolidation of the
underlying Bay Mud. Additional discussion and recommendations addressing these and other
considerations are presented in the following sections.
5.1

Seismic Design

Minimum mitigation of ground shaking includes seismic design of new structures in conformance
with the provisions of the most recent edition (2013) of the California Building Code. The
magnitude and character of these ground motions will depend on the particular earthquake and
the site response characteristics. Based on the interpreted subsurface conditions and close
proximity of the Hayward and San Andreas Faults, we recommend the CBC coefficients and site
values shown in Table 3 be used to calculate the design base shear of new improvements as
applicable.
Table 3 – 2013 California Building Code Seismic Design Criteria
Parameter

Design Value

Site Class

E

Site Latitude

37.92°N

Site Longitude

-122.49°W

Spectral Response (short), SS

1.500 g

Spectral Response (1-sec), S1

0.600 g

Site Coefficient, Fa

0.9

Site Coefficient, FV

2.4

Reference: USGS US Seismic Design Maps, accessed on April 17, 2016.
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5.2

Site Settlements

The site is underlain by soft, compressible Bay Mud which is currently consolidating due to loading
from the existing fill and structures. The Bay Mud in Borings 2A and 2B is approximately 30-feetthick and is overlain by about 12 feet of colluvium and 3 feet of fill. Bedrock is exposed at the
surface roughly 200 feet southeast of the boring locations in the cut slopes along Paradise drive.
Based on these observations, it is likely that the Bay Mud thickness varies throughout the site
with the thickness increasing with distance from Paradise Drive.
The rate and magnitude of potential settlements are dependent on the new loads that are applied,
the presence of drainage layers above and below the compressible layer, the thickness of
compressible material, and the inherent compressibility properties of the Bay Mud amongst other
factors. There are two modes of settlement of the Bay Mud: primary consolidation and secondary
compression. Consolidation settlement often takes decades to complete whereas secondary
compression is generally a fraction of the total settlement but occurs over a much longer time.
Estimated values for primary consolidation settlement at the site due to the existing fill are
summarized in Table 4. The values were estimated assuming the following:


The thickness of the existing fill is 3 feet with a unit weight of 125 lb/ft3



The Bay Mud is normally consolidated with a compression index (Cc, strain-based) of 0.30,
recompression index (Cr, strain-based) of 0.10



Coefficient of vertical consolidation of the Bay Mud (Cv) is 10 ft2/year
Table 4 – Estimated Primary Consolidation Settlement due to Existing Fill
Estimated Primary Consolidation Settlement (inches)

Time Elapsed After Fill
Placement (years)

15-ft-thick Bay Mud

30-ft-thick Bay Mud

45-ft-thick Bay Mud

0

0

0

0

2

19

20

21

5

24

25

26

10

27

30

30

20

28

34

35

30

-

36

37

40

-

37

39

50

-

38

41

75

-

-

43

Total

28

38

44

We calculated that it will take on the order of 40 to 50 years for 95 percent primary consolidation
in the thicker Bay Mud deposits due to the existing fill. Our review of historic topographic maps
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and aerial photos indicates that much of the site and surrounding areas were originally developed
between the early 1940’s and early 1980’s. This suggests that areas underlain by thicker deposits
of Bay Mud may still be settling whereas consolidation of thinner Bay Mud deposits may be
substantially completed.
5.3

Site Grading

We anticipate site grading consisting of minor cuts and fills may be required for this project. This
work should be performed in accordance with the recommendations and criteria outlined in the
following sections.
Site Preparation
Clear pavements, old foundations, over-sized debris, and organic material from areas to be
graded. Debris, rocks larger than six inches, and vegetation are not suitable for structural fill and
should be removed from the site. Existing foundations and utilities which are to be abandoned
as part of the work should be removed from structural areas (e.g., below building pads or
roadways). In non-structural areas, utilities could be abandoned in place in many cases provided
cement grout completely fills any void in the utility.
Where fills or other structural improvements are planned, the subgrade surface should be
scarified to a depth of 8 inches, moisture conditioned to above the optimum moisture content, and
compacted to at least 90 percent relative compaction. Relative compaction refers to the in-place
dry density of soil expressed as a percentage of the maximum dry density, as determined by
ASTM D1557. Subgrade preparation should extend a minimum of 5-feet beyond the planned
building envelope in all directions. The subgrade should be firm and unyielding when proof-rolled
with heavy, rubber-tired construction equipment. If soft, wet or otherwise unsuitable materials are
encountered at subgrade elevation during construction, we will provide supplemental
recommendations to address the specific condition.
Excavations
Site excavations for new foundations, utilities, and other improvements will generally encounter
loose to medium dense and/or soft to medium stiff fill and colluvial soils over soft Bay Mud. The
soft Bay Mud will be susceptible to “squeezing” in open excavations, while granular soils,
particularly where saturated, will be susceptible to running (below groundwater), raveling (above
groundwater), and caving. Based on our subsurface exploration, we judge the site excavation
can be performed with “traditional” equipment, such as medium-size dozers and excavators.
Temporary (steeper) cut slopes may be required during construction and, for planning purposes,
these cut slopes may be designed for an OSHA Type “C” soil profile. The Contractor is
responsible for site safety during construction, including temporary cuts and shoring.
Fill Materials
As a minimum, fill materials should consist of non-expansive materials that are free of organic
matter, have a Liquid Limit of less than 40 (ASTM D 4318), a Plasticity Index of less than 20
(ASTM D 4318), and have a minimum R-value of 20 (California Test 301). The fill material should
contain no more than 50 percent of particles passing a No. 200 sieve and should have a maximum
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particle size of 4 inches. Some of the onsite fill and colluvial soils may be suitable for use as fill;
however, Bay Mud is not suitable for use as fill and should be removed from the site. Any imported
fill material needs to be tested to determine its suitability for use as fill material.
The use of lightweight fill materials would minimize new loads and reduce the potential for
settlement. The lightweight fill should consist of naturally-occurring volcanic rock with a maximum
unit weight of 65 pounds per cubic foot, minimum Durability Index of 35 (California Test 229),
minimum R-Value of 50 (California Test 301), and should meet the gradation requirements
outlined below in Table 5. The lightweight fill should be completely wrapped with a geotextile filter
fabric consisting of Mirafi FW300 or an approved equivalent. As an alternative, styrofoam blocks
(e.g., Geofoam or similar) may be used as a lightweight fill material.
Table 5 – Gradation Requirements for Lightweight Fill
Sieve Size

Percentage Passing

1-1/2 inch

100

1 inch

95 to 100

3/4 inch

90 to 100

3/8 inch

15 to 85

No. 4

0 to 9

Reference: Gradation to be determined in conformance with the requirements of California Test 202,
except shaking in the sieves must be limited to 5 minutes.

Fill Placement and Compaction
Fill materials should be moisture conditioned to near the optimum moisture content prior to
compaction. Properly moisture conditioned fill materials should subsequently be placed in loose,
horizontal lifts of 8 inches-thick or less and uniformly compacted to at least 90 percent relative
compaction. In pavement areas, the upper 12 inches of fill should be compacted to at least 95
percent relative compaction. The maximum dry density and optimum moisture content of fill
materials should be determined in accordance with ASTM D1557. Where lightweight fill is used,
the fill should be placed in loose, horizontal lifts which are lightly compacted using vibratory
equipment to avoid crushing of the individual aggregate pieces.
5.4

Foundation Design

The first phase of improvements will consist of converting the existing residence and detached
unit on the newly acquired property into two approximately 1,500-square-foot “Lower Elementary”
classrooms. The second phase of improvements will consist of demolishing the two domeshaped classroom buildings and constructing a new, approximately 2,000-square-foot “Upper
Elementary” classroom structure in their place.
The foundations for these proposed
improvements should be designed in accordance with the recommendations and criteria outlined
in the following sections.

16

Lower Elementary Classroom Foundations
Our review of the foundation plans for the original construction of the residence and detached
garage indicate the structures are currently founded on shallow spread footings. From our
discussions with the design team, we understand that the conversion of these structures will utilize
existing foundations to the extent possible. However, new foundations will likely be required at
some locations to carry new loads.
As noted previously, cracking within the stucco finishes at the existing residence was noted during
our geotechnical investigation suggesting that some settlement has already occurred.
Considering the thickness of the Bay Mud, it is likely that consolidation settlement is ongoing and
some minor ongoing movements should be expected. Therefore, we recommend that new
foundations for the Lower Elementary classrooms consist of continuous shallow spread footings
so that new and existing foundations perform similarly.
Isolated footings should be avoided and new and existing footings should be structurally
connected as to provide for a more rigid foundation system and to reduce the potential for
differential settlements. The spread footings should be designed based on the criteria provided
in Table 6.
Table 6 – Spread Footing Design Criteria
Parameter

Design Value

Minimum Embedment

18 inches

Minimum Width

15 inches

Allowable Bearing Pressure1

1,500 psf

Base Friction Coefficient

0.35

Lateral Passive Resistance2

300 pcf

Maximum Unsupported Interior Span

10 feet

Maximum Unsupported Edge Span

7 feet

(1) Increase design values by 1/3 for total design loads including seismic.
(2) Equivalent fluid pressure, not to exceed 3,000 psf. Neglect upper 6 inches unless confined by
concrete.

If the existing shallow foundations are utilized for the new construction, the use of deep
foundations should be avoided to reduce the risk of differential settlements. Some differential
settlements will occur due to new loads. Therefore, new footings should be sized such that the
bearing pressures from new loads are consistent with the loads exerted from the existing structure
to minimize the magnitude of differential settlements.
Upper Elementary Classroom Foundations
Foundations for the Upper Elementary classrooms should be designed to account for minor
settlements due to consolidation of the Bay Mud and possible liquefaction within the fill and
colluvial soils. For smaller, relatively light structures, a rigid mat slab or post-tensioned slab
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designed to span over areas of differential settlement could be utilized. Design criteria for rigid
mat slabs and post-tensioned slabs are presented in Table 7. The slabs may be designed using
the bearing pressure and base friction values provided in Table 6.
Table 7 – Rigid Mat Slab or Post-Tensioned Design Criteria
Parameter

Design Value

Modulus of Subgrade Reaction

125 lb/in3

Minimum Thickness at Edge of Slab1

12 inches

Maximum Unsupported Interior Span2

10 feet

Maximum Unsupported Edge Cantilever2

7 feet

Edge Moisture Variation (em), Center Lift

10 feet

Edge Moisture Variation (em), Edge Lift

7 feet

Differential Soil Movement (ym), Center Lift

1.0 inch

Differential Soil Movement (ym), Edge Lift

1.0 inch

(1) Actual thickness, load distribution, and unsupported spans must be determined by Structural
Engineer to reduce deformations to acceptable levels.
(2) Assumes rigid slab behavior with idealized fixed end conditions.

For heavier structures with high bearing loads or structures which are sensitive to settlement,
deep foundations that gain support from the deeper, weathered rock are recommended. Deep
foundations could consist of relatively smaller diameter elements such as helical piers, mini-piles
or micro-piles. Larger diameter foundations such as drilled piers, driven piles, or auger-cast piles
would also be appropriate. Deep foundations would need to be interconnected with reinforced
concrete grade beams. If deep foundations are selected for use, we will provide more detailed
recommendations and design criteria after a preferred system is specified.
5.5

Concrete Slabs-On-Grade

Reinforced concrete slab-on-grade floors are judged to be appropriate for the site conditions. The
concrete slabs-on-grade may be poured monolithically or separated with a cold joint at the
Structural Engineer’s discretion. We recommend that interior concrete slabs have a minimum
thickness of 5 inches and be reinforced with steel reinforcing bars (not mesh). Slabs should be
placed on a moist subgrade to reduce potential for future expansive behavior.
To reduce the potential for moisture to move upward through the slab, a four-inch layer of clean,
free draining, ¾-inch angular gravel or crushed base rock should be placed beneath interior
concrete slabs to form a capillary moisture break. The base rock must be placed on a properly
moisture conditioned and compacted subgrade that has been approved by the Geotechnical
Engineer. A plastic membrane vapor barrier, 15 mils or thicker, should be placed over the
compacted base rock. The vapor barrier shall meet the ASTM E1745 Class A requirements and
be installed per ASTM E1643. Eliminating the capillary moisture break and/or plastic vapor barrier
may result in excess moisture intrusion through the floor slabs resulting in poor performance of
floor coverings, mold growth, or other adverse conditions.
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We note that over time, placing sand between the vapor barrier and concrete is becoming less
common because of elevated interior moisture contents. If sand is used, it should be dry, and if
it is not used, the slab should be carefully designed with a lower water-cement ratio since
eliminating the sand can cause cracking or “curling” of the new concrete.
For slabs that are not sensitive to moisture vapor (garage slabs), we recommend at least four
inches of Class 2 Aggregate Base (most recent version of Caltrans Standard Specifications)
compacted to at least 95 percent below the slab.
5.6

Exterior Flatwork

Exterior concrete walkway slabs that are not subjected to vehicle loads should be a minimum 4
inches thick and underlain with 4 inches or more of Class 2 Aggregate Base. The aggregate base
should be moisture conditioned to near optimum and compacted to at least 95 percent relative
compaction. The upper 8 inches of subgrade on which aggregate base is placed should be
prepared as previously discussed under Section 5.3.1.
Where improved performance is desired (i.e., reduced risks of cracking or small settlements),
exterior slabs can be thickened to 5 inches and reinforced with steel reinforcing bars (not welded
wire mesh). We recommend crack control joints no farther than 6 feet apart in both directions
and that the reinforcing bars, if used, extend through the control joints. Some movement should
be expected due to seasonal shrink/swell of soils and long term settlement.
5.7

New Utilities

Excavations for utilities will generally encounter loose to medium dense and/or soft to medium
stiff fill and colluvial soils over soft Bay Mud. Groundwater may be encountered at shallow depths
if wintertime or early spring work is performed. Trench excavations having a depth of 5 feet or
more must be excavated and shored in accordance with OSHA regulations. Pursuant to OSHA
classifications, on-site soils should be considered Type C.
Bedding materials for utility pipes should be poorly graded sand with 90 to 100 percent of particles
passing the No. 4 sieve and no more than 5 percent finer than the No. 200 sieve. Crushed rock
or pea gravel may also be considered for pipe bedding. Provide the minimum bedding beneath
the pipe in accordance with the manufacturer’s recommendation, typically 3 to 6 inches. Trench
backfill may consist of on-site soils, moisture conditioned and placed in thin lifts and compacted
to at least 90 percent. Use equipment and methods that are suitable for work in confined areas
without damaging utility conduits.
5.8

New Pavements

The planned work includes reconfiguring the existing traffic turn-around for student pick-up/dropoff. In areas of new pavement construction, the subgrade should be prepared as discussed under
Section 5.3.1, except that the finished subgrade should be compacted to at least 95 percent
relative compaction.
We have calculated pavement sections in accordance with Caltrans procedures for flexible
pavement design (2015) using an assumed R-value of 20. We have provided a range of Traffic
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Indices from 4 to 6 depending on the expected traffic loads for a twenty-year design life. In
general, areas expected to experience loading from heavy vehicles should be designed using the
higher Traffic Index, while parking areas and other lightly-loaded areas can utilize a thinner
pavement section based on the lower Traffic Index. The recommended pavement sections are
presented in Table 8.
Table 8 – Preliminary Asphalt-Concrete Pavement Sections
Asphalt Concrete

Aggregate Base

Traffic Index

(inches)

(inches)

4.0

2.5

6.0

5.0

3.0

7.5

6.0

3.5

9.5

The aggregate base and asphalt-concrete should conform to the most recent version of Caltrans
Standard Specifications and should be compacted to at least 95% relative compaction.
Additionally, the aggregate base should be firm and unyielding under heavy, rubber-tired
construction equipment. If heavier truck traffic or “superior” performance is desired, the thickness
of the aggregate base and asphalt thickness may be increased.

6.0

SUPPLEMENTAL GEOTECHNICAL SERVICES

We must review the plans and specifications for site development and foundation design when
they are nearing completion to confirm that the intent of our recommendations has been
incorporated, and to provide supplemental recommendations as needed. During construction,
we must inspect geotechnical items relating to site preparation and foundation excavations. We
should observe foundation excavations, subgrade preparation and compaction, proper moisture
conditioning of soils, fill placement and compaction and other geotechnical-related work items.
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APPENDIX B
SUBSURFACE EXPLORATION AND LABORATORY TESTING
A.

SUBSURFACE EXPLORATION

We explored subsurface conditions near the proposed improvements on March 28, 2016 with two
borings at the approximate locations shown on Figure 2. Boring 1 was drilled to a depth of about
31.5 feet below ground surface using portable drilling equipment, whereas Boring 2A was
excavated using a track-mounted drill rig to an approximate depth of 45.5 feet. Mechanical issues
with the track-mounted drilling rig precluded us from obtaining deeper samples at Boring 2A.
Therefore, we returned to the site on April 12, 2016 to complete an adjacent boring (Boring 2B)
to retrieve additional samples. Boring 2B was completed using a truck-mounted drill rig to
approximately 46.5 feet below ground surface.
The exploration was conducted under the technical supervision of our Field Geologist who
examined and logged the soil materials encountered and obtained samples. The subsurface
conditions encountered in the test borings are summarized and presented on the Boring Logs,
Figures B-3 through B-10. “Undisturbed” samples were obtained using a 3-inch diameter, splitbarrel Modified California Sampler with 2.5 by 6-inch tube liners or a Standard Penetration Test
(SPT) Sampler. The samplers were driven by a 140-pound hammer at a 30-inch drop. The
number of blows required to drive the samplers 18 inches was recorded and is reported on the
boring logs as blows per foot for the last 12 inches of driving. The samples obtained were
examined in the field, sealed to prevent moisture loss, and transported to our laboratory
B.

LABORATORY TESTING

We conducted laboratory tests on selected intact samples to classify soils and to estimate
engineering properties. The following laboratory tests were conducted in general accordance with
the ASTM standard test method cited:






Laboratory Determination of Water (Moisture Content) of Soil, Rock, and Soil-Aggregate
Mixtures, ASTM D 2216
Density of Soil in Place by the Drive-Cylinder Method, ASTM D 2937
Unconfined Compressive Strength of Cohesive Soil, ASTM D 2166
Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index, ASTM D 4318
Amount of Material in Soils Finer than No. 200 (75-μm) Sieve, ASTM D 1140

The moisture content, dry density and unconfined compression test results are shown on the
exploratory boring logs, whereas the Atterberg Limits test results are shown on Figure B-11.
The exploratory boring logs, description of soils encountered and the laboratory test data reflect
conditions only at the location of the boring at the time they were excavated or retrieved.
Conditions may differ at other locations and may change with the passage of time due to a variety
of causes including natural weathering, climate and changes in surface and subsurface drainage.

MAJOR DIVISIONS

SYMBOL

COARSE GRAINED SOILS
over 50% sand and gravel

CLEAN GRAVEL

GRAVEL
with fines

DESCRIPTION

GW

Well-graded gravels or gravel-sand mixtures, little or no fines

GP

Poorly-graded gravels or gravel-sand mixtures, little or no fines

GM

Silty gravels, gravel-sand-silt mixtures

GC

Clayey gravels, gravel-sand-clay mixtures

SW

Well-graded sands or gravelly sands, little or no fines

SP

Poorly-graded sands or gravelly sands, little or no fines

SM

Silty sands, sand-silt mixtures

SC

Clayey sands, sand-clay mixtures

ML

Inorganic silts and very fine sands, rock flour, silty or clayey fine sands or clayey silts
with slight plasticity

CL

Inorganic clays of low to medium plasticity, gravely clays, sandy clays, silty clays,
lean clays

OL

Organic silts and organic silt-clays of low plasticity

MH

Inorganic silts, micaceous or diatomaceous fine sands or silts, elastic silts

CH

Inorganic clays of high plasticity, fat clays

OH

Organic clays of medium to high plasticity

PT

Peat, muck, and other highly organic soils

CLEAN SAND

FINE GRAINED SOILS
over 50% silt and clay

SAND
with fines

SILT AND CLAY
liquid limit <50%

SILT AND CLAY
liquid limit >50%

HIGHLY ORGANIC SOILS
ROCK

Undifferentiated as to type or composition

KEY TO BORING AND TEST PIT SYMBOLS
CLASSIFICATION TESTS

STRENGTH TESTS

PI

PLASTICITY INDEX

TV

FIELD TORVANE (UNDRAINED SHEAR)

LL

LIQUID LIMIT

UC

LABORATORY UNCONFINED COMPRESSION

SA

SIEVE ANALYSIS

TXCU

CONSOLIDATED UNDRAINED TRIAXIAL

HYD

HYDROMETER ANALYSIS

TXUU

UNCONSOLIDATED UNDRAINED TRIAXIAL

P200

PERCENT PASSING NO. 200 SIEVE

P4

PERCENT PASSING NO. 4 SIEVE

UC, CU, UU = 1/2 Deviator Stress
SAMPLER DRIVING RESISTANCE

SAMPLER TYPE
MODIFIED CALIFORNIA

HAND SAMPLER

STANDARD PENETRATION TEST

ROCK CORE

Modified California and Standard Penetration Test samplers are
driven 18 inches with a 140-pound hammer falling 30 inches per
blow. Blows for the initial 6-inch drive seat the sampler. Blows
for the final 12-inch drive are recorded onto the logs. Sampler
refusal is defined as 50 blows during a 6-inch drive. Examples of
blow records are as follows:
25

THIN-WALLED / FIXED PISTON

NOTE:

X

DISTURBED OR
BULK SAMPLE

sampler driven 12 inches with 25 blows after
initial 6-inch drive

85/7" sampler driven 7 inches with 85 blows after
initial 6-inch drive

Test boring and test pit logs are an interpretation of conditions encountered
at the excavation location during the time of exploration. Subsurface rock,
soil or water conditions may vary in different locations within the project site
and with the passage of time. Boundaries between differing soil or rock
descriptions are approximate and may indicate a gradual transition.

50/3" sampler driven 3 inches with 50 blows during
initial 6-inch drive or beginning of final 12-inch
drive
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FRACTURING AND BEDDING
Fracture Classification

Spacing

Bedding Classification

Crushed
Intensely fractured
Closely fractured
Moderately fractured
Widely fractured
Very widely fractured

less than 3/4 inch
3/4 to 2-1/2 inches
2-1/2 to 8 inches
8 to 24 inches
2 to 6 feet
greater than 6 feet

Laminated
Very thinly bedded
Thinly bedded
Medium bedded
Thickly bedded
Very thickly bedded

HARDNESS
Low
Moderate
Hard
Very hard

Carved or gouged with a knife
Easily scratched with a knife, friable
Difficult to scratch, knife scratch leaves dust trace
Rock scratches metal

STRENGTH
Friable
Weak
Moderate
Strong
Very strong

Crumbles by rubbing with fingers
Crumbles under light hammer blows
Indentations <1/8 inch with moderate blow with pick end of rock hammer
Withstands few heavy hammer blows, yields large fragments
Withstands many heavy hammer blows, yields dust, small fragments

WEATHERING
Complete
High
Moderate
Slight
Fresh

Minerals decomposed to soil, but fabric and structure preserved
Rock decomposition, thorough discoloration, all fractures are extensively
coated with clay, oxides or carbonates
Fracture surfaces coated with weathering minerals, moderate or localized discoloration
A few stained fractures, slight discoloration, no mineral decomposition,
no affect on cementation
Rock unaffected by weathering, no change with depth, rings under hammer impact

NOTE: Test boring and test pit logs are an interpretation of conditions encountered at the location and time of exploration.
Subsurface rock, soil and water conditions may differ in other locations and with the passage of time.
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55

73

150
(UC)

7

56

69

175
(UC)

OTHER TEST DATA

2

OTHER TEST DATA

SHEAR
STRENGTH psf (3)

MOISTURE
CONTENT (%)

*REFERENCE: Google Earth, 2016

DRY UNIT
WEIGHT pcf (2)

DATE:
ELEVATION:

Portable Hydraulic Drill Rig with
6-inch Hollow Stem Auger
3/28/16
8 - feet (+/-)*

BLOWS / FOOT (1)

SYMBOL (4)

EQUIPMENT:
SAMPLE

meters
DEPTH
feet

BORING 1

Well Graded SAND (SW)
Brown, moist to wet, loose, fine to coarse sand
[Fill]
2
Silty CLAY (CH)
Dark gray, wet, very soft, high plasticity, some
organics, sulfur odor [Bay Mud]

grades soft, shells noted in sampler

PUSH
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80

OTHER TEST DATA

53

OTHER TEST DATA

5

SHEAR
STRENGTH psf (3)

MOISTURE
CONTENT (%)

*REFERENCE: Google Earth, 2016

DRY UNIT
WEIGHT pcf (2)

DATE:
ELEVATION:

Portable Hydraulic Drill Rig with
6-inch Hollow Stem Auger
3/28/16
8 - feet (+/-)*

BLOWS / FOOT (1)

SYMBOL (3)

EQUIPMENT:
SAMPLE

meters
DEPTH
feet

BORING 1

Silty CLAY (CH)
Dark gray, wet, soft, high plasticity, some
organics, sulfur odor [Bay Mud]

10

200
(UC)

Boring terminated at 31.5 feet
Groundwater encountered at 3 feet below ground
surface during drilling.

11

12
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15

6

109

22

17

123

13

OTHER TEST DATA

115

OTHER TEST DATA

9

SHEAR
STRENGTH psf (3)

MOISTURE
CONTENT (%)

*REFERENCE: Google Earth, 2016

DRY UNIT
WEIGHT pcf (2)

DATE:
ELEVATION:

Track-Mounted Drill Rig with
6-inch Hollow Stem Auger
3/28/16
11 - feet (+/-)*

BLOWS / FOOT (1)

SYMBOL (4)

EQUIPMENT:
SAMPLE

meters
DEPTH
feet

BORING 2A

Sandy CLAY (CL)
Brown, moist, soft to medium stiff, low to medium
plasticity clay, fine to coarse sand [Fill]

Sandy CLAY (CH)
Gray-brown, moist, soft to medium stiff, medium
to high plasticity clay, fine to coarse sand
[Colluvium]

easier drilling at about 11 feet, cuttings change to
dark gray
Silty CLAY (CH)
Dark gray, wet, very soft to soft, high plasticity
[Bay Mud]

Clayey GRAVEL (GC)
Dark gray, wet, loose, subangular gravel to 2
inches, high plasticity clay

Silty CLAY (CH)
Dark gray, wet, very soft to soft, high plasticity
[Bay Mud]
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OTHER TEST DATA

OTHER TEST DATA

SHEAR
STRENGTH psf (3)

MOISTURE
CONTENT (%)

*REFERENCE: Google Earth, 2016

DRY UNIT
WEIGHT pcf (2)

DATE:
ELEVATION:

Track-Mounted Drill Rig with
6-inch Hollow Stem Auger
3/28/16
11 - feet (+/-)*

BLOWS / FOOT (1)

SYMBOL (3)

EQUIPMENT:
SAMPLE

meters
DEPTH
feet

BORING 2A

Silty CLAY (CH)
Dark gray, wet, very soft to soft, high plasticity
[Bay Mud]

10

inferred gravel lens from about 35 to 36 feet
(based upon rig chatter)
11

12
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OTHER TEST DATA

OTHER TEST DATA

SHEAR
STRENGTH psf (3)

MOISTURE
CONTENT (%)

*REFERENCE: Google Earth, 2016

DRY UNIT
WEIGHT pcf (2)

DATE:
ELEVATION:

Track-Mounted Drill Rig with
6-inch Hollow Stem Auger
3/28/16
11 - feet (+/-)*

BLOWS / FOOT (1)

SYMBOL (3)

EQUIPMENT:
SAMPLE

meters
DEPTH
feet

BORING 2A

Silty CLAY (CH)
Dark gray, wet, very soft to soft, high plasticity
[Bay Mud]
13

Harder drilling at 45 feet (no sample recovered;
however, drill rate decreased to less than 1 foot
per 5 minutes). Inferred bedrock based on
sample recovery in Boring 2B at similar depth.
14

Boring terminated at 45.5 feet
Groundwater encountered at 4 feet below ground
surface during drilling

15

16

17

18
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OTHER TEST DATA

OTHER TEST DATA

SHEAR
STRENGTH psf (3)

MOISTURE
CONTENT (%)

*REFERENCE: Google Earth, 2016

DRY UNIT
WEIGHT pcf (2)

DATE:
ELEVATION:

Truck-Mounted Drill Rig with
6-inch Hollow Stem Auger
4/12/16
11 - feet (+/-)*

BLOWS / FOOT (1)

SYMBOL (4)

EQUIPMENT:
SAMPLE

meters
DEPTH
feet

BORING 2B

Clayey SAND (SC)
Brown, moist, loose, fine to coarse sand, low to
medium plasticity clay [Fill]

Clayey SAND with Gravel (SC)
Gray-brown, moist, loose, fine to coarse sand,
medium to high plasticity clay
[Colluvium]

4

18

5

18

3

19

17

22

16

14

2

122

2

58

36%
(P200)

grades wet
highly weathered sandstone fragments noted in
sample, increased gravel content

Silty CLAY (CH)
Dark gray, wet, very soft to soft, high plasticity
clay, sulfur odor, some organics [Bay Mud]

13%
(P200)
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Silty CLAY (CH)
Dark gray, wet, very soft to soft, high plasticity
clay, sulfur odor, some organics [Bay Mud]

2

58

2

91

3

121

2

27

OTHER TEST DATA

OTHER TEST DATA

SHEAR
STRENGTH psf (3)

MOISTURE
CONTENT (%)

*REFERENCE: Google Earth, 2016

DRY UNIT
WEIGHT pcf (2)

DATE:
ELEVATION:

Truck-Mounted Drill Rig with
6-inch Hollow Stem Auger
4/12/16
11 - feet (+/-)*

BLOWS / FOOT (1)

SYMBOL (3)

EQUIPMENT:
SAMPLE

meters
DEPTH
feet

BORING 2B

10

11

12
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OTHER TEST DATA

OTHER TEST DATA

SHEAR
STRENGTH psf (3)

MOISTURE
CONTENT (%)

*REFERENCE: Google Earth, 2016

DRY UNIT
WEIGHT pcf (2)

DATE:
ELEVATION:

Truck-Mounted Drill Rig with
6-inch Hollow Stem Auger
4/12/16
11 - feet (+/-)*

BLOWS / FOOT (1)

SYMBOL (3)

EQUIPMENT:
SAMPLE

meters
DEPTH
feet

BORING 2B

Silty CLAY (CH)
Dark gray, wet, very soft to soft, high plasticity
clay, sulfur odor, some organics [Bay Mud]
13

14

SANDSTONE/SHALE
Dark gray-brown, wet, crushed, friable,
completely weathered, sandstone fragments
embedded in a clayey shale matrix

50

20.5

Boring terminated at 46.5 feet
Groundwater encountered at 4 feet below ground
surface during drilling

15

16

17

18
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1.0 INTRODUCTION
This report summarizes an assessment of acoustical impact related to the campus expansion of the Marin
Montessori School located along Paradise Drive in Corte Madera. The project consists of two phases,
which are summarized below. The expansion is located on the eastern end of campus. Thus, we are
primarily investigating the potential acoustical impact on the residential property adjacent to the school’s
proposed new eastern property line.

Phase I
Phase I of the expansion involves the conversion of the two residential properties located to the east of
the existing campus into classroom/office spaces. This will shift the existing property line over one
residential lot to the east. Phase I includes construction of a new fire truck turn-around, outdoor decks
connected to the new classrooms, and new trash and facilities enclosures. The parent drop-off and
pickup area will be slightly reconfigured, but will not change location.

Phase II
Phase II consists of the demolition of two dome classroom structures and the construction of a classroom
space and meeting room in their place. An outdoor deck will be constructed off of the new classroom to
connect it to the deck of one of the Phase 1 classrooms.
2.0 SUMMARY
In general, noise and vibration levels due to the proposed campus expansion are expected to be less
than significant with the recommended acoustical mitigations implemented (as outlined in Section 6.0 of
this document). Construction noise will likely temporarily increase noise levels at the project site, but is
expected to be in compliance with the City standards outlined in the General Plan and Noise Ordinance.
The outdoor play areas and parent pickup and drop-off area are not changing location. Therefore, we do
not expect playground activity noise or traffic noise to increase above what already occurs at the new
property line.
3.0 CALIFORNIA ENVIRONMENTAL QUALITY ACT (CEQA)

Acoustical Criteria
CEQA contains guidelines to evaluate the significance of noise attributable to the proposed project. This
includes (but is not limited to) added traffic noise, mechanical equipment noise, and construction noise.
Section XII of CEQA Appendix G (the environmental checklist form) contains six noise-related questions
for acoustical review. This section asks – Would the project result in:
a) Exposure of persons to or generation of noise levels in excess of standards established in the
local general plan or noise ordinance, or applicable standards of other agencies?
b) Exposure of persons to or generation of excessive groundborne vibration or groundborne noise
levels?
c) A substantial permanent increase in ambient noise levels in the project vicinity above levels
existing without the project?
d) A substantial temporary or periodic increase in ambient noise levels in the project vicinity above
levels existing without the project?
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e) For a project located within an airport land-use plan or, where such a plan has not been adopted,
within two miles of a public airport or public-use airport, would the project expose people
residing or working in the project area to excessive noise levels?
f) For a project within the vicinity of a private airstrip, would the project expose people residing or
working in the project noise area to excessive noise levels?
Per the checklist format, we will be identifying whether each of the above will have a potentially
significant impact, a less than significant impact with mitigation incorporated, a less than significant
impact, or no impact.
CEQA does not define the noise level increase that is considered substantial. Typically, an increase in
DNL1 of 3 dB or greater at noise-sensitive receptors would be considered significant when projected noise
levels would exceed those considered satisfactory for the affected land-use. An increase in 5 dB or
greater would be considered significant when projected noise levels would continue to meet those
considered satisfactory for the affected land-use.

Exemptions
CEQA Article 19 (Categorical Exemptions) contains examples of project types which have been
determined not to have a significant effect on the environment and are therefore exempt from the
provisions of CEQA and from the requirement for the preparation of environmental documents. Included
in this article is Section 15314, which outlines the exemption of minor additions to schools and states the
following.
“Class 14 consists of minor additions to existing schools within existing school grounds where the addition
does not increase original student capacity by more than 25% or ten classrooms, whichever is less.”
Phase I of this project expands the campus beyond the existing school grounds. Therefore, it is not
exempt. Phase II takes place within existing school grounds and does not increase student capacity.
Therefore, Phase II appears to be exempt from the CEQA requirements. Because this might be
considered a single project, rather than two phases, we are providing CEQA analysis for both phases.
4.0 MEASUREMENTS
We visited the site on 14 March 2016 to conduct attended noise measurements at the drop-off
turnaround area (which is also a playground/basketball court), existing eastern property line, and
proposed future eastern property line. Additionally, we set up five long-term noise monitors to determine
the existing ambient noise levels at the site. The two monitors along Paradise Drive (L1 and L2)
measured continuously from the afternoon of 14 March 2016 to the evening of 16 March 2016. The three
monitors along the proposed future campus property line (L3, L4, and L5) measured continuously
between the afternoons of 25 and 27 January 2017.

1

DNL (Day-Night Average Sound Level) – A descriptor for a 24-hour A-weighted average noise level. DNL accounts for the
increased acoustical sensitivity of people to noise during the nighttime hours. DNL penalizes sound levels by 10 dB during the
hours from 10 PM to 7 AM. For practical purposes, the DNL and CNEL are usually interchangeable. DNL is sometimes written
as Ldn.
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Figure 1 shows the long-term measurement locations and measured noise levels. For the Daytime Leq2,
we used the hours of 7 a.m. to 6 p.m. because that is when there is the potential for noise-generating
activity at the school. Monitors L1 and L2 were located on telephone poles approximately 12 feet above
grade. Monitors L3 and L5 were located on trees approximately six feet above grade. Monitor L4 was
located on a ladder approximately six feet above grade.
Noise at the site is dominated by traffic along Paradise Drive. Additionally, from 11:15 a.m. to noon
(during lunch time/recess) and from approximately 3:15 p.m. to 4:30 p.m. (when school lets out and
during the after-school activity program), playground activity noises (e.g., voices and basketball) also
contribute to the noise environment at the existing and proposed eastern property lines. We understand
that there are up to 50 students using the playground at a time.
5.0 POTENTIAL NOISE IMPACTS

Noise from Additional Students
The school’s current enrollment is 232 students and we understand that there are no plans to increase
enrollment. Therefore, we do not expect an increase in overall noise level due to additional students at
this time.

Playground and Traffic Noise
Based on the project site plan, we understand that the playground area and student drop-off/pickup
areas will not be changing location. Therefore, we do not anticipate playground or traffic noise to
increase at the new property line.

Construction Noise
Construction activity has the potential to temporarily increase noise levels at the new property line.

Mechanical Equipment Noise
HVAC equipment (e.g., air-conditioner condensing units, exhaust fans) added to provide mechanical
ventilation to the classrooms has the potential to permanently increase noise levels at the new property
line.

Classroom Activity Noise
We do not expect indoor classroom activity to increase noise at the new property line when the
classroom windows and doors are closed. Outdoor classroom activity, such as children congregating
around the buildings and filing in and out of the classrooms, has the potential to permanently increase
noise levels at the property line.

2

Leq – The equivalent steady-state A-weighted sound level that, in a stated period of time, would contain the same acoustic
energy as the time-varying sound level during the same period.
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6.0 ANALYSIS
CEQA QUESTION (A)
Will the project result in exposure of persons to or generation of noise levels in excess of standards
established in the local general plan or noise ordinance, or applicable standards of other agencies?

Expected Impact
Less than significant with mitigation incorporated.

Corte Madera General Plan
1. Classroom Activity Noise
Chapter 8.5 of the City’s general plan contains the noise element. Table 8.2 contained in Policy PSH – 5.2
stipulates that the maximum allowable daytime noise level at residential uses affected by
non-transportation noise is Leq 50 dBA.
The general note located below Table 8.2 clarifies that the Table 8.2 standards shall be reduced by 5 dB
for sounds consisting primarily of speech or music, and for recurring impulsive sounds. Additionally, if the
existing ambient noise level exceeds the standards of Table 8.2, then the noise level standards shall be
increased at 5 dB increments to encompass the ambient.
Measured Daytime Leq along the proposed future property line ranged from 50 to 55 dBA 3 (as indicated
on Figure 1). However, the anticipated classroom activity noise might consist primarily of speech.
Therefore, the 5-dB penalty is applied and the Daytime Leq property line criterion is reduced to be 45 to
50 dBA.
To reduce potential noise transfer to the property line, the Lower Classroom 1 deck has been
repositioned. It is now approximately 40 feet from the new property line and is largely shielded by the
building (previously, the deck was approximately 25 feet from the property line with line-of-sight). The
Lower Classroom 2 deck has line-of-sight to the property line, but is approximately 65 feet away. There is
an approximately five-foot high fence between the properties. Our calculations indicate that deck noise
levels will be reduced by 16 dB from Lower Classroom 1 and 18 dB from Lower Classroom 2 to the
proposed future property line. To simplify our analysis, we are conservatively assuming a noise reduction
of 15 dB from the classroom decks to the property line. Tables 1 and 2 summarize the noise levels and
duration of speech activity necessary to achieve Daytime Leq 45 dBA and 50 dBA respectively.

3

Two outlier hours were removed from our Daytime Leq calculations because measured noise levels during those hours were
significantly higher than the others. This was caused by repeated jet aircraft flyover during one hour and garden maintenance
during the other.
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Table 1: Allowable Speech Noise Level and Duration to Achieve Daytime Leq 45 dBA

Location

Classroom
Deck

Speech
Activity
Normal
Conversation
(2 to 3 people)
Group
Conversation
(4 to 8 people)
Class Lecture

Property
Line

Normal
Conversation
(2 to 3 people)
Group
Conversation
(4 to 8 people)
Class Lecture

Assumed Noise
Level of Speech
at 10 feet (dBA)

Calculated Noise
Level of Speech at
Property Line (dBA)

Time Allowed
for Activity
(7 a.m. to 6 p.m.)

60*

45

No time limit

66◊

51

2 hrs, 45 min/day
(approx. 15 min/hr)

72∆

57

40 minutes/day
(approx. 4 min/hr)

60

60

20 minutes/day

66

66

Not allowed

72

72

Not allowed

Table 2: Allowable Speech Noise Level and Duration to Achieve Daytime Leq 50 dBA

Location

Classroom
Deck

Speech
Activity
Normal
Conversation
(2 to 3 people)
Group
Conversation
(4 to 8 people)
Class Lecture

Property
Line

*

Normal
Conversation
(2 to 3 people)
Group
Conversation
(4 to 8 people)
Class Lecture

Assumed Noise
Level of Speech
at 10 feet (dBA)

Calculated Noise
Level of Speech at
Property Line (dBA)

Time Allowed
for Activity
(7 a.m. to 6 p.m.)

60*

45

No time limit

66

51

8 hrs, 40 min/day
(approx. 45 min/hr)

72∆

57

2 hrs, 10 min/day
(approx. 12 min/hr)

60

60

1 hr, 5 min/day
(approx. 6 min/hr)

66

66

15 minutes/day

72

72

4 minutes/day

The Fundamentals of Noise section of the City Noise Element notes that the noise level of
normal conversation at a distance of five to 10 feet is roughly 60 dBA
◊ This assumes two to four conversations occurring simultaneously
∆
The typical noise level of a lecturer addressing a medium-to-large sized lecture hall (without
a microphone) would be approximately 72 dBA.
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We understand that the Montessori educational model does not include class lectures and that student
classroom activity on the decks is typically limited to small groups. Therefore, it is reasonable to expect
that student activity on the decks will conform to the allowable noise limits and durations specified in
Tables 1 and 2. We did measure noise levels up to 79 dBA from voices at the playground (from multiple
children shouting simultaneously). Thus, the school should ensure that a playground-type atmosphere
not be allowed on the classroom decks or near the property line.
The space between the easternmost classroom and the property line is designated as a meditation space
and a garden space. Per the City standard, normal conversation would only be allowed in this area for
approximately 20 minutes to just over one hour per day. Note that this standard is also applicable at the
backyards of adjacent private residences. The City should confirm if this is the intent of this Noise
Element criteria.
2. Construction Noise
Chapter 8.5, Policy PSH – 5.7.a limits construction hours to between 7 a.m. and 5 p.m. on weekdays and
to between 10 a.m. and 5 p.m. on weekends, unless an exemption is obtained.
Chapter 8.5, Policy PSH – 5.7.b requires that all internal combustion engines used in conjunction with
construction be muffled according to the equipment manufacturer’s requirements.
The contractor should implement these requirements to meet the City standards.

Corte Madera Noise Ordinance
1. Mechanical Equipment Noise
Chapter 9.36 of the City’s Municipal Code contains the Noise Ordinance. Section 9.36.030 stipulates that:
“(a)

Except as modified in subsections (c) and (d) below, it is unlawful for any person to operate any
machinery or equipment, pump, fan, air-conditioning apparatus, or similar mechanical device or
any radio receiving set, musical instrument, phonograph, television set, or other similar device in
any manner so as to create any noise which would cause the noise level at the property plane of
the property from which the noise is emitted to exceed the following values:
Table 3: Equipment Noise Levels at Property Lines
Zoning District
R-1-A, R-1, R-2
R-1-A, R-1, R-2
P, C
P, C

Time
10 p.m. to 7 a.m.
7 a.m. to 10 p.m.
10 p.m. to 7 a.m.
7 a.m. to 10 p.m.

Sound Level (dBA)
50
55
60
70

(b)

If the measurement location is on a boundary between two zoning districts, the lower sound level
shall apply.

(c)

The provisions of subsection (a) shall not apply to construction or demolition work performed
during the following times: Monday through Fridays from seven a.m. to five p.m.; and Saturdays
and Sundays from ten a.m. to five p.m.; provided, that all powered construction equipment is
equipped with intake and exhaust mufflers recommended by the manufacturers thereof; and
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provided, further, pavement breakers and jackhammers shall also be equipped with acoustical
attenuating shields or shrouds recommended by the manufacturers thereof. In lieu of or in the
absence of manufacturer's recommendations, the town engineer shall have the authority to
prescribe such means of accomplishing maximum noise attenuation as he deems to be in the
public interest, considering the available technology and economic feasibility.
(d)

The provisions of subsection (a) shall not apply to any burglar alarm or other emergency
signaling device, nor to any standby machinery or equipment necessarily operated in emergency
situations.”

The HVAC equipment will need to be selected and located such that it meets the residential property line
noise levels shown in Table 3. We understand that HVAC equipment will be located at ground level and
not on the roofs of the new buildings. If necessary, enclosures and/or barriers can also be implemented
to further mitigate equipment noise levels. We are available to provide more specific recommendations
once the equipment has been selected.

2. Construction Noise
Section 9.36.030, Paragraph (c) of the Noise Ordinance (shown above), provides the City’s construction
noise ordinance criteria. These criteria are the same as those specified in the General Plan (limited
construction hours and exhaust mufflers). The Noise Ordinance also contains additional criteria for
pavement breakers and jackhammers. The contractor should implement these requirements to meet the
City criteria.
CEQA QUESTION (B)
Will the project result in exposure of persons to or generation of excessive groundbourne vibration or
groundborne noise levels?

Expected Impact
Less than significant with mitigation incorporated.

California Department of Transportation Construction Vibration Criteria
The California Department of Transportation4 (DOT) provides vibration design criteria for two scenarios:
human perception and construction damage. These tables are included below as guidelines for the
project vibration levels. Transient vibrations are classified as impulsive events that are short in duration
(e.g., debris falling). Continuous vibrations are more sustained vibration events over longer periods of
time (e.g., jackhammering, drilling).
Table 45 describes the human response to different levels of ground-borne vibration for transient events,
which would be representative of vibration caused by most construction equipment.

4

See Transportation and Construction Vibration Guidance Manual September 2013

5

This is Table 6 from the DOT document

Page 8

Marin Montessori School

Input to CEQA Study

24 February 2017

Page 9

Table 4: Vibration of Transient Events
PPV6 (in/sec)
2.0
0.9
0.24
0.035

Human Response
Severe
Strongly perceptible
Distinctly perceptible
Barely perceptible

Table 57 describes the human response to different levels of ground-borne vibration for continuous
events, which would be representative of vibration caused by machines, HVAC equipment, or traffic.
Table 5: Vibration of Continuous Events
PPV (in/sec)
0.4 to 0.6
0.2
0.1
0.08
0.006 to 0.019

Human Response
Unpleasant
Annoying
Begins to annoy
Readily perceptible
Threshold of perception

Table 68 provides a summary of the building effects when exposed to continuous vibration. Thresholds
for continuous vibrations are lower than those for transient vibrations and are therefore more
conservative. These are standard significance thresholds used in the industry to determine impacts of
groundbourne vibrations on structures.
Table 6: Vibration Effect on Buildings
PPV (in/sec)
0.4 to 0.6
0.2
0.1
0.08
0.006 to 0.019

Human Response
Architectural damage and possible minor structural damage
Threshold at which there is a risk of architectural damage to
normal dwelling houses (houses with plastered walls and
ceilings)
Virtually no risk of architectural damage to normal buildings
Recommended upper limit of vibration to which ruins and
ancient monuments should be subjected
Vibration unlikely to cause damage of any type

Based on the above tables, a significance threshold of 0.1 PPV (in/sec) is recommended.

6

Peak Particle Velocity

7

This is Table 5 from the DOT document

8

This is Table 12 of the DOT document
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Discussion
Construction activities will include site preparation work and outdoor deck framing. Table 79 presents
typical vibration levels that could be expected from construction equipment at distances of 25 and 50
feet. Project construction activities such as drilling, the use of jackhammers, rock drills and other
high-power or vibratory tools, and rolling stock equipment (tracked vehicles, compactors, etc.) may
generate substantial vibration in the immediate vicinity. Erection of the deck structures and interior
construction work are not anticipated to be sources of substantial vibration with the exception of sporadic
events such as dropping of heavy objects, which should be avoided. Construction activities are expected
to occur over an approximate six-month period of time, but substantial construction vibration during most
of this time is not expected except during certain vibration generating activities (as discussed above).
Jackhammers typically generate vibration levels of 0.035 in/sec PPV at 25 feet and drilling typically
generates vibration levels of 0.09 in/sec PPV at a distance of 25 feet. Vibration levels will vary depending
on soil conditions, construction methods, and equipment used. The estimated setback distances are
based on the methodology contained in Section 7.2 of the DOT document. On-site measurements can be
performed to confirm actual levels as needed. We understand that there will not be pile driving or slurry
wall construction.
Table 7: Construction Vibration Levels
Equipment

PPV at 25 ft. (in/sec)

Vibratory roller
Large bulldozer
Caisson/pier drilling
Loaded trucks
Jackhammer
Small bulldozer

0.210
0.089
0.089
0.076
0.035
0.003

PPV at 50 ft.
(in/sec)10
0.098
0.042
0.042
0.013
0.006
0.0005

We expect that construction efforts for this project will be relatively light-duty. Never the less, based on
the information in Table 7, ground vibration-generating activities over the construction period could cause
a significant impact without implementation of reasonable measures to manage construction activities.
With the mitigation measures included, construction vibration would be reduced to a less than significant
impact.
Construction-related activities should be conducted in accordance with the following:




Compaction activities using a vibratory roller should not be used within 50 feet of the neighboring
property line
Demolition, earth-moving, and ground-impacting operations should be phased so as not to occur at
the same time within 25 feet of the neighboring property
Construction activities should be limited to the hours prescribed in the City General Plan and Noise
Ordinance

9

This is Table 18 of the DOT document

10

Estimated using Equation 12 of the DOT document
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CEQA QUESTION (C)
Will the project result in a substantial permanent increase in ambient noise levels in the project vicinity
above levels existing without the project?

Expected Impact
Less than significant impact with mitigation incorporated

Discussion
As mentioned in our analyses of the City General Plan and Noise Ordinance, student voices and
mechanical equipment have the potential to permanently increase noise levels at the site. With
appropriate mitigations incorporated, these potential sources will have a less than significant impact at
the residential property line (additional details are outlined in CEQA Question (A) above). The
recommended mitigations include:





Administrative controls to limit the volume of speech levels when students are located near the
eastern property line
An increase in fence height, if necessary
Appropriate selection and placement of mechanical equipment
Barriers and/or enclosures around mechanical equipment, if necessary

CEQA QUESTION (D)
Will the project result in a substantial temporary or periodic increase in ambient noise levels in the project
vicinity above levels existing without the project?

Expected Impact
Potentially significant impact

Discussion
As mentioned in our analyses of the City General Plan and Noise Ordinance, construction noise has the
potential to temporarily increase the ambient noise levels at the project site. Construction activity will
include the use of heavy equipment, for tree removal and grading of the fire truck turnaround. Smaller
equipment such as jack hammers, pneumatic tools, and saws might also be used in various areas of the
project. Table 8 shows noise levels generated by typical construction equipment for various construction
activities.
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Table 8: Typical Construction Activity Noise Levels 11
Construction
Activity
Demolition
Site preparation
Grading/excavation
Building – exterior
Building – interior
Paving

Equipment
Excavators, rubber tire dozers
Tractors/loaders/backhoes,
rubber tire dozers, water truck
Excavators, graders, rubber tire dozers,
tractors/loaders/backhoes, water truck
Forklifts, generators, tractors/
loaders/backhoes, welders, cement trucks
Air compressors
Cement mixers, pavers, paving equipment,
rollers, tractors/loaders/backhoes, asphalt
and cement trucks

Noise Level
(dB at 10 feet)
90 to 93

Noise Level
(dB at 25 feet)
82 to 85

93

85

90 to 99

82 to 91

88 to 97

80 to 89

92

84

93 to 95

85 to 87

Based on the estimated equipment noise levels shown in Table 8 and our on-site noise measurements,
the adjacent residential property will likely experience construction noise that is louder than the existing
ambient noise. Therefore, noise-generating activities over the construction period could cause a
significant impact without implementation of reasonable measures to manage construction noise levels.
To reduce the potential noise impact on the neighboring property, construction activity should be
conducted in accordance with the following.






Construction activities should be limited to the hours prescribed in the City General Plan and Noise
Ordinance
Combustion engines should be muffled per the City General Plan and Noise Ordinance
Acoustical attenuating shields or shrouds should be used around pavement breakers and
jackhammers as required by the City engineer
Limit unnecessary idling of internal combustion engines
Stationary noise sources and staging areas should be located as far as is feasible from the
neighboring residence or contractors should provide additional noise-reducing engine enclosures.
Locating stationary noise sources near existing roadways away from the adjacent property is
preferred

CEQA QUESTION (E)
For a project located within an airport land-use plan or, where such a plan has not been adopted, within
two miles of a public airport or public-use airport, would the project expose people residing or working in
the project area to excessive noise levels?

Expected Impact
None (not applicable)

11

Equipment noise levels are from Section 9 of the Federal Highway Administration Highway Traffic Noise Construction Noise
Handbook
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Discussion
The project is not located within an airport land-use plan or within two miles of a public-use airport.
Therefore this acoustical consideration is not applicable.
CEQA QUESTION (F)
For a project within the vicinity of a private airstrip, would the project expose people residing or working
in the project noise area to excessive noise levels?

Expected Impact
None (not applicable)

Discussion
The project is not located within the vicinity of a private airstrip. Therefore, this acoustical consideration
is not applicable.
*

*

*

This includes our initial acoustical input to the CEQA study for the Marin Montessori campus expansion
project. Please let us know if you have any questions.

Appendix E:

Arborist Field Report, Ed Gurka, Consulting Arborist, June 26,
2016

TO: Marin Montessori School
5200 Paradise Drive
Corte Madera, CA. 94976
DATE: June 26, 2016

WORK PERFORMED: The Marin Montessori School
5200 5164 Paradise Drive
Corte Madera, CA.
WORK ORDER: Provide arborist report for site development at the Montessori
School.

ASSIGNMENT DESCRIPTION:
This report is in response to a request from Helen Schneider, PFau Long Architecture, requesting an
arborist report for a project development at the Marin Montessori School, 5200 Paradise Drive, Corte Madera,
California. This report will provide details for trees affected in the RHAA landscape plan (L101) that are
proposed for removal. It will also provide professional and objective description with recommendations.
Where tree risk is associated with a failure potential due to poor condition and can result in personal injury or
property damage it will be noted. In these instances, a recommendation will be prescribed to mitigate or
eliminate the risk. This arborist report will focus only on the subject trees in the RHAA Landscape Plan section
(L101). A complete risk assessment of all trees on the site is not within the scope of this report and was not
performed.
To simplify the understanding of the trees cited in the Landscape plan, their location on site and within this
report, an inventory process using numbered aluminum identification tags with tree name and a colored ribbon
marker was placed on each tree that correlate to the landscape plan where tree removals are intended. Trees to
be relocated are not mentioned in this report. For trees to be relocated please, refer to the project landscape
plan.
Arborists Disclosure/Performance of Services.
Disclosure. Arborists are tree specialists who use their education, knowledge, training and experience to
examine trees, recommend measures to enhance the beauty and health of the trees and attempt to reduce the risk
of living near trees. Arborists cannot detect every condition that could possibly lead to the structural failure of a
tree. Since trees are living organisms, conditions are often hidden within the tree and below ground. Arborists
cannot guarantee that a tree will be healthy or safe under all circumstances, or for a specific period of time.
Likewise, remedial treatments cannot be guaranteed. Trees can be managed but they cannot be controlled. To
live near trees is to accept some degree of risk and the only way to eliminate all risk associated with trees is to
eliminate all of the trees.
Performance of Services / No Warranty. Consultant shall perform its services in a manner consistent with
the standard of care and skill ordinarily exercised by members of the profession practicing under similar
conditions in the geographic vicinity and at the time the services are performed, and use reasonable efforts to
comply with all laws, rules and regulations of any governmental or regulatory agency applicable to the Services.
No warranty, representation or guarantee, express or implied, is intended by this Agreement.

Consultant is not responsible for the completion or quality of work that is dependent upon or performed by
Client or third parties not under the direct control of Consultant or for their acts or omissions or for any
damages resulting there from.
OBSERVATION:


Tree #1
Ligustrum japonicum, Wax leaf Privet

(small tree or shrub.) This plant is located
between two octagon buildings known as
“The Domes” and directly against a lath
wood fence where a gate provides entrance to
an area of raised planter beds.
This
Ligustrum has been trained into a “standard
form” as a single leader small tree. The
Diameter at Breast Height (DBH) is 5.8” with
a canopy height of 15 feet and spread of 13
feet. Four small diameter branches that have
grown from the trunk at approximately four
feet above grade form the canopy.
The
Corte Madera Tree Ordinance does not define
this plant as having a protected status. The
privet cannot obtain the status of “Heritage
Tree” as defined in the Corte Madera Tree
Ordinance (having a trunk circumference of
one hundred inches). This is a small tree
commonly grown as a hedge and trunk
diameter cannot attain a large caliper based
on its characteristics.
The privet trunk is competing with the
lath wooden fence and should be removed.
The privet is a lone plant and not part of a
hedge or group and replacement is not
recommended.
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 Tree #2

Quercus agrifolia, Coast Live Oak DBH is 10
inches, height has been maintained at 22 feet,
canopy spread is 31 feet. The tree is located along
the hedge screening the two properties. The tree is
a California native species and can be seen
throughout Marin and California. Coast Live Oak
trees are beneficial to wild life that feed on the
acorns. Coast Live Oak trees are drought tolerant
and a desirable hardwood tree in the bay area.
Coast Live Oak trees have been steadily reduced in
population from a disease that causes mortality.
The disease known as Sudden Oak Death or
Phytophthora ramorum has no cure and once
infected will decline suddenly and completely die,
thus the name Sudden Oak Death. The Oak tree in
this hedge when examined dose not exhibit the
symptoms of Sudden Oak Disease. The tree is in
good health.

CLO tree at property fence line.

 Tree # 3
Podocarpus gracilior, Fern Pine has a DBH of 10
inches and Circumference at Breast Height of 31.4
inches. Canopy height is 22 feet and a spread of 22
feet. The Podocarpus does not meet the status of a
“Heritage Tree” status. The tree is located against a
wooden property boundary fence located at 5164
Paradise Drive. The Podocarpus is part of a tall hedge
screening the 5200 and 5164 Paradise Drive
properties.
The tree is proposed for removal.
It is not
recommended for replacement because the existing
hedge that separates the two properties is very dense
and consists of two Plum trees, several mature Wavy
Leaf Pittosporum, and a length of bamboo.

Podocarpus in hedge row at fence line.
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 Tree # 4
Pinus radiata, Monterey Pine, DBH aggregate is 31 inches. Inspection of the canopy from beneath the tree
revealed pitch flow from branch unions to the main trunk and lower trunk pitch flow. Pine moth presence was
noted during inspection. Lower trunk pitch flow suggests Pine Bark Beetle presence. The canopy foliage
pine needles, have internment browning on branch tips. The brown needles are symptoms of Pine Pitch
Canker, a fungal disease affecting pine trees in stress conditions from climate and the environmental
conditions.
The
Corte Madera Tree
Ordinance classifies
the Monterey Pines
as
“Undesirable
Species”.
A
reference in
the
Marin
Montessori
School
Landscape
Architecture
Plans
note that the tree is
approved for removal
by
the
Bay
Conservation District
Commission
(BCDC). The Pine
tree is native to
California; however,
it is not a native
Marin County Pine
tree
species.
M. Pine tree at shoreline note brown needle cast symptoms of
Recommendation is
Pine Pitch Canker fungus
that the tree be
removed because of
the insect infestation and non-native status to the District shoreline. Pine Pitch and beetle attacks will
continue to cause decline until the tree completely dies. There is no known method to reverse this condition.
A replacement tree is not recommended. Native shoreline marsh plants such as pickle weed and rushes will
reestablish when the Monterey Pine tree is removed.
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 Tree #5
Pinus candensis, Canary Island Pine. The
DBH is 19.7 inches and Canopy height is
70.5 feet. The Pine tree is located inside the
fence line at 5164 Paradise Drive left of an
entrance gate to the property. The tree is in
very poor condition with canopy ratio
estimated at 5-10 percent when compared to
a healthy species. The Pine tree’s remaining
scafold limbs in the upper one third of the
canopy are brittle, vunerable to wind loading
failure, and when failure occurs with the
tree’s substancial height of 70 feet it will
strike with heavy impact. The remaining
foliage is 90 percent brown and any
recovery is impossible at this advanced stage
of decline. Pine Bark Beetle pitch tubes
were observed on the lower trunk indicating
that the tree is infected with Pine Pitch
Canker, a fungal disease, and vectored by
Pine Bark Beetle also present. The Pine tree
is in an advanced stage of decline based on
these observations and the minimal
remaining live foliage. Upper limbs with
dead brown foliage can be completely dead
and failure could be imminent.
The recommendation is for an immediate
removal before failure occurs.

Pine tree # 6 with canopy dieback and advanced
decline.

Ed Gurka Consulting Arborist Services
San Rafael, CA. 94901
Mobile: 415 601-5337
Email: Egurka1@aol.com

Affiliations and Licenses:
International Society of Arboriculture, Certified Arborist # 418, 1984 to present.
http://www.isa-arbor.com
Western Chapter ISA, Certified Arborist #418, 1984-to present.
http://www.wcisa.net
American Society of Consulting Arborists, Member, 2000 to present.
http://www.asca-consultants.org/
California Department of Pesticide Regulation, Pest Control Advisor PCA 74846, 1989 to present.
http://capca.com
City of Sausalito, Municipal Arborist, 1989-2004
Independent Consulting Arborist Services, 2004-present
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Appendix F:

Construction Management Plan, Marin Montessori School

Appendix G: Todd Hallenbeck, Coastal Program Analyst, Email correspondence
Regarding Floating Debris Removal, August 19, 2016 and September 12,
2016

Sean Kennings
From:
Sent:
To:
Subject:

Hallenbeck, Todd@BCDC <todd.hallenbeck@bcdc.ca.gov>
Monday, September 12, 2016 12:47 PM
Sean Kennings
Re: 5164 Paradise Dr

Correct, neither in the Bay or in BCDC’s 100 foot shoreline band.
—
Todd R. Hallenbeck
Coastal Program Analyst
Todd.hallenbeck@bcdc.ca.gov
(415) 352 ‐ 3612

From: Sean Kennings <sean@lakassociates.com>
Date: Monday, September 12, 2016 at 12:45 PM
To: Todd Hallenbeck <todd.hallenbeck@bcdc.ca.gov>
Subject: RE: 5164 Paradise Dr
That’s great – thank you.
My understanding is that it’s a floating pier – and they are proposing to remove it via a designated boat launch or similar
area. When you say disposed of outside BCDC jurisdiction – you mean duping/recycling somewhere typical (ie –
Redwood Landfill) and not dumping it in the bay somewhere?
Thanks again ‐
sean

From: Hallenbeck, Todd@BCDC [mailto:todd.hallenbeck@bcdc.ca.gov]
Sent: Monday, September 12, 2016 12:34 PM
To: Sean Kennings <sean@lakassociates.com>
Subject: Re: 5164 Paradise Dr
Hey Sean, I just got confirmation that the removal of the floating dock shouldn’t require eelgrass surveys or CEQA
determination. In fact, because it is the removal of debris worth less that a certain amount, it isn’t even something you need a
permit from us for. Of course, I still might include it in the authorization so you get ‘credit’ for the fill removal, but its not
required. Additionally, The dock would need to be disposed of outside BCDC jurisdiction.
If there is removal of pilings involved, then we might need to set some conditions about complete removal or cutting 2 feet
below the mudline, but I don’t remember that being involved with this one. You can confirm that.
Hope that helps.
Todd
—
Todd R. Hallenbeck
Coastal Program Analyst
Todd.hallenbeck@bcdc.ca.gov
(415) 352 ‐ 3612
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From: Sean Kennings <sean@lakassociates.com>
Date: Friday, August 19, 2016 at 10:24 AM
To: Todd Hallenbeck <todd.hallenbeck@bcdc.ca.gov>
Subject: FW: 5164 Paradise Dr
Todd –
As discussed – please find the attached BCDC staff report for the dock at 5164 Paradise.
Let me know what you find – enjoy your weekend.
Sean
Sean Kennings
planning consultant
LAK Associates, LLC
PO Box 7043
Corte Madera, CA 94976
cell: (415) 533‐2111
sean@lakassociates.com
www.lakassociates.com/home

From: Tracy Hegarty [mailto:thegarty@tcmmail.org]
Sent: Thursday, August 18, 2016 3:52 PM
To: sean@lakassociates.com
Subject: 5164 Paradise Dr
Hi Sean,
Attached are the records you were looking for. If there’s something you can’t read and need to, let me know. Quality is
not good with microfiche.
Thanks,
Tracy
Tracy Hegarty
Town of Corte Madera
Planning & Building Department
300 Tamalpais Drive
Corte Madera, CA 94925
(415) 927‐5063
thegarty@tcmmail.org
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Sean Kennings
From:
Sent:
To:
Subject:

Hallenbeck, Todd@BCDC <todd.hallenbeck@bcdc.ca.gov>
Monday, September 12, 2016 12:34 PM
Sean Kennings
Re: 5164 Paradise Dr

Hey Sean, I just got confirmation that the removal of the floating dock shouldn’t require eelgrass surveys or CEQA
determination. In fact, because it is the removal of debris worth less that a certain amount, it isn’t even something you need a
permit from us for. Of course, I still might include it in the authorization so you get ‘credit’ for the fill removal, but its not
required. Additionally, The dock would need to be disposed of outside BCDC jurisdiction.
If there is removal of pilings involved, then we might need to set some conditions about complete removal or cutting 2 feet
below the mudline, but I don’t remember that being involved with this one. You can confirm that.
Hope that helps.
Todd
—
Todd R. Hallenbeck
Coastal Program Analyst
Todd.hallenbeck@bcdc.ca.gov
(415) 352 ‐ 3612

From: Sean Kennings <sean@lakassociates.com>
Date: Friday, August 19, 2016 at 10:24 AM
To: Todd Hallenbeck <todd.hallenbeck@bcdc.ca.gov>
Subject: FW: 5164 Paradise Dr
Todd –
As discussed – please find the attached BCDC staff report for the dock at 5164 Paradise.
Let me know what you find – enjoy your weekend.
Sean
Sean Kennings
planning consultant
LAK Associates, LLC
PO Box 7043
Corte Madera, CA 94976
cell: (415) 533‐2111
sean@lakassociates.com
www.lakassociates.com/home

From: Tracy Hegarty [mailto:thegarty@tcmmail.org]
Sent: Thursday, August 18, 2016 3:52 PM
To: sean@lakassociates.com
Subject: 5164 Paradise Dr
1

Hi Sean,
Attached are the records you were looking for. If there’s something you can’t read and need to, let me know. Quality is
not good with microfiche.
Thanks,
Tracy
Tracy Hegarty
Town of Corte Madera
Planning & Building Department
300 Tamalpais Drive
Corte Madera, CA 94925
(415) 927‐5063
thegarty@tcmmail.org
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Sean Kennings
From:
Sent:
To:
Subject:

Hallenbeck, Todd@BCDC <todd.hallenbeck@bcdc.ca.gov>
Friday, August 19, 2016 1:49 PM
Sean Kennings
Re: 5164 Paradise Dr

Thanks Sean, this does indeed refer to the repair and maintenance of the dock, meaning the principal structure was
authorized. I reviewed additional files in our office and it appears that while the pile supported dock was included in this
authorization, the floating dock extension is not. So that would be the question with the school as to their plans to repair or
remove that portion. I will be in communication with the project applicant with this update. I appreciate you sending this
over.
Regards
Todd
—
Todd R. Hallenbeck
Coastal Program Analyst
Todd.hallenbeck@bcdc.ca.gov
(415) 352 ‐ 3612

From: Sean Kennings <sean@lakassociates.com>
Date: Friday, August 19, 2016 at 10:24 AM
To: Todd Hallenbeck <todd.hallenbeck@bcdc.ca.gov>
Subject: FW: 5164 Paradise Dr
Todd –
As discussed – please find the attached BCDC staff report for the dock at 5164 Paradise.
Let me know what you find – enjoy your weekend.
Sean
Sean Kennings
planning consultant
LAK Associates, LLC
PO Box 7043
Corte Madera, CA 94976
cell: (415) 533‐2111
sean@lakassociates.com
www.lakassociates.com/home

From: Tracy Hegarty [mailto:thegarty@tcmmail.org]
Sent: Thursday, August 18, 2016 3:52 PM
To: sean@lakassociates.com
Subject: 5164 Paradise Dr
Hi Sean,
1

Attached are the records you were looking for. If there’s something you can’t read and need to, let me know. Quality is
not good with microfiche.
Thanks,
Tracy
Tracy Hegarty
Town of Corte Madera
Planning & Building Department
300 Tamalpais Drive
Corte Madera, CA 94925
(415) 927‐5063
thegarty@tcmmail.org
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Appendix H: AB 52 consultation letter from Town of Corte Madera to THPO/NAGPRA,
February 8, 2017

Planning Department
300 Tamalpais Drive
Corte Madera, CA 94925

February 8, 2017
Buffy McQuillen
Tribal Heritage Preservation Officer (THPO)
Native American Graves Protection and Restoration Act (NAGPRA)
Federated Indians of Graton Rancheria
6400 Redwood Drive, Suite 300
Rohnert Park, CA 94928
Subject: Application for General Plan/Zoning Amendment, Conditional Use Permit
and Major Design Review, No. PL-2016-0042 to 0046, Marin Montessori School
Expansion and Renovation.
Dear Ms. McQuillen:
In response to your request for formal notification of projects for which the Town of Corte
Madera will prepare a Mitigated Negative Declaration pursuant to Public Resources Code
Section 21080.3.1(b), this letter serves as formal notification of the Town’s consideration of
the Marin Montessori School project.
Accordingly, as required by Public Resources Code Section 21080.3.1(d), this letter provides
a brief description of the Project and its location:
The Project site is located at 5200, 5168, and 5164 Paradise Drive in eastern Corte Madera.
The Marin Montessori School (MMS) has acquired an adjacent residential property to convert
the residence and garage/studio to additional classroom uses. No residential uses are
planned for the acquired property. The project also includes the demolition of existing onestory 'Domes' structures (2,230 sq ft) on the east side of the existing campus (APN 246-23161) and construction of a new single 2,335 sq ft classroom building ('New Upper Elementary
Building') in generally the same location. The domes replacement would add approximately
125 sq ft to the existing gross floor area for a total square footage of 23,248 on the MMS

campus (including the residential conversion of 5164 Paradise Drive). The new classroom
building is proposed to be one story and maintain generally the same building height, bulk,
and mass of the existing domes structure. (The new classroom structure is rectangular in
mass and shape, but is orientated west to east instead of north to south). A new exterior
patio/deck area is planned for expansion on north side (Bay side) of the new building
connecting to the existing upper elementary classroom. This exterior deck area is
approximately 1,090 sq ft. Minimal landscaping and parking/drop-off modifications are also
included in the proposed project. The conversion from residential use to public/semi-public
requires a zoning change from the Town of Corte Madera.
Pursuant to Public Resources Code Section 21080.3.1(b) and (d), the Federated Indians of
Graton Rancheria now has 30 days to inform the Town, in writing, of its request to consult
with the Town on the Project. Such a request must provide the name of the Tribe’s
designated lead contract person and should be directed to:
Sean Kennings, Contract Planner
PO BOX 7043
Corte Madera, CA 94976
(415) 533-2111
sean@lakassocaites.com
Please do not hesitate to contact me with any questions or concerns regarding the above.
Sincerely,

Sean Kennings
Contract planner

