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AUTHORITY AND SCOPE

The Fallon Village Geologic Hazard Abatement District (“District”) was formed under authority
of the California Public Resources Code, Division 17, commencing with Section 26500. The
boundaries of the District comprise a total of approximately 488 acres.
For the Fallon Village Project, Condition of Approval (COA) No. 76 requires the formation of a
Geologic Hazard Abatement District (“GHAD”). To satisfy this requirement, the developer of
Fallon Village is submitting this Plan of Control to allow the District to permanently monitor and
maintain slopes, detention and water quality basins, storm drainage facilities and other
improvements within the GHAD as described herein.
Development of a Plan of Control is a requirement for formation of a GHAD. Pursuant to
Section 26509 of the California Public Resources Code, this Plan of Control was prepared by an
Engineering Geologist certified pursuant to Section 7822 of the Business and Professions Code.
As required by Section 26509, it describes potential geologic hazards within the proposed
District boundaries and provides a plan for the prevention, mitigation, abatement, or control
thereof.
As used in this Plan of Control, and as provided in Section 26507, “geologic hazard” means an
actual or threatened landslide, land subsidence, soil erosion, earthquake, fault movement, or any
other natural or unnatural movement of land or earth.
1.1

PROPERTY IDENTIFICATION

The proposed District boundary is shown in the District Boundary Map on Exhibit A, and further
described in the District Boundary Description on Exhibit B.

2.0

BACKGROUND

2.1

Existing Site Conditions

The study area is approximately 488 acres and is located north of Highway 580 in Dublin. Prior
to mass grading, site topography consisted of rolling, grass-covered hills generally increasing in
elevation to the north. Site drainage is to the south, toward Arroyo Las Positas and the Livermore
Valley. Prior to mass grading, most of the study area consisted of open, undeveloped land with
local improvements related to agricultural or residential use. These improvements included
barns, sheds, and dwellings, as well as roadways, driveways, and utilities.
2.2

Proposed Development

The site plan prepared by Mackay and Somps shows 1,043 single-family lots. In addition, the
plans show a school site, a neighborhood park site, four bioretention cells (2.4, 0.23, 0.21 and
0.48 acres), roadways and a 4.6-acre neighborhood square site. A Preliminary Geotechnical
-1-
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Exploration report was completed for the site by ENGEO dated February 23, 2003, and revised
December 17, 2004. The ENGEO report titled Phase 1 - Corrective Grading Plans serves as a
design-level geotechnical exploration report for the project.
It is our understanding that bulk grading on the site will occur in four phases. As shown on the
MacKay and Somps Grading Plans, they will include Phases 1 and 2 Bulk grading and later each
of these areas will be regraded to the final elevations necessary for the construction roadways,
building pads and other site improvements. The preliminary proposed site grading includes
preparation of level building pads and roadways. As planned, grading will involve cuts and fills
up to about 70 feet thick. Also, cut slopes as high as 170 feet are planned and fill slopes up to
about 80 feet high are planned.
2.3

Open Space

Project Open Space includes approximately 200 acres as shown in Open Space Plan with about
172.2 acres within a conservation easement (Figure 3). Title to the parcels comprising the open
space will be conveyed to the GHAD approximately six years after the first residential building
permit has been issued within the District. Since long-term maintenance and stability of the
GHAD Property will protect the open space, which is an amenity that will benefit all of the
current and future property owners, the funding for the GHAD’s activities will be shared by all
current and future property owners within the GHAD’s boundaries. All such activities shall be
consistent with this Plan of Control.
2.4

GHAD Responsibilities

The GHAD will mitigate, prevent, abate or repair landslide or erosion hazards that could directly
affect property within the GHAD boundary, as necessary to implement this Plan of Control. The
GHAD will also assume open-space management responsibilities that are required for the
Fallon Village project because, as property owner of the open space, the GHAD is obligated to
comply with the terms of a Habitat Mitigation and Management Plan approved by the United
States Fish & Wildlife Service and the California Department of Fish and Wildlife. These
responsibilities will include vegetation management, erosion control, vegetation removal (fire
suppression), and selected other maintenance associated with open space. In addition, the
responsibility of the GHAD includes maintenance, monitoring and repair of bioretention cells,
vegetation control, armoring of channels and desilting of detention basins.
The GHAD’s responsibilities will include, but may not be limited to, monitoring and
maintenance for the following as appropriate.


Four bioretention cells.



Maintenance and repair of EVA and access roads.



Erosion repairs.
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Revegetation and vegetation control, including fire break mowing, weeding and additional
hydroseeding as deemed necessary.



Sediment removal from concrete structures (applies only to open-space catch basins, field
inlets, V-ditches and storm drain pipes).



Slope stabilization (includes minor landsliding and debris bench clearing).



Subdrain outfall maintenance.



Open-space storm drain pipe and V-ditch replacement.

In addition, the GHAD will have maintenance, monitoring and repair responsibilities for slopes,
which will include natural, reconstructed or partially reconstructed landslides as indicated within
the referenced ENGEO reports and discussed in Section V.

3.0
3.1

GEOLOGY
Regional Geology and Geologic Maps

The site is located within the Coast Ranges geologic province of California, a series of
northwest-trending ridges and valleys. Bedrock at the site is mapped as non-marine sedimentary
rock of the Tassajara Formation (QTt) (Dibblee, 1980) or as the Livermore Gravels (Graymer
et al., 1994) of Late Pliocene to Pleistocene age. The rocks in the site vicinity have been tightly
folded such that the bedrock layers (bedding) are generally inclined at a steep angle from the
horizontal. Crane (1996) mapped the axes of anticlinal and synclinal folds through the north end
of the site.
The site is not located within a State of California Earthquake Fault Zone for active faults
(CDMG, 1982). The nearest mapped active faults are the Calaveras fault located approximately
5 miles to the southwest and the Greenville fault located approximately 6 miles to the northeast.
A more detailed discussion of the site geology is included as Appendix C of this Plan of Control.

4.0

SLOPE STABILITY CONSIDERATIONS DURING MASS GRADING

As shown on the Corrective Grading Plans for Fallon Village (May 2006), existing artificial fills
within the graded area have been removed and, as required, replaced with subdrained engineered
fills (Figure 1). In graded or repaired areas, the unsuitable materials, including alluvium,
colluvium and/or landslide debris will be overexcavated to firm undisturbed materials below the
unsuitable material as determined by the Geotechnical Engineer or Engineering Geologist at the
time of grading. Surface and subsurface drains will be installed to collect the surface and
subsurface waters which may have initially caused the instability. The configuration of each
subdrainage system will be tailored to the individual area at the time of grading. The
Geotechnical Engineer and/or Engineering Geologist will determine the location and depths of
-3-
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subdrains at that time. The location and elevation of subdrains and outlets will be surveyed
during construction. Each subexcavation will then be reconstructed to final grade by keying and
benching below the landslide plane with compacted, drained engineered fill.
It is important to note that to preserve the natural topography, wildlife habitat and vegetation of
the site, stabilization of landslide masses is currently planned only for landslides that directly
threaten the proposed improvements. Slope instability in open-space parcels which does not have
the potential to directly affect the GHAD-accepted homesites, roadways, habitat areas or other
critical improvements will not be repaired, as provided in Section 6.0.
The cuts will be viewed by the project Geologist during grading to provide mitigation schemes
for unsuspected slope conditions which could decrease the slope stability. Such conditions
include unfavorable bedrock attitudes and seepage conditions. A geology map will be prepared
by the project Geologist for use by the GHAD. We expect that the extents of buttressed slopes
and associated subdrain systems will be identified on as-built plans following construction.

5.0

GEOLOGIC HAZARDS

Geologic hazards identified for the site in the geotechnical exploration reports include the
following items.





Slope instability
Seismically induced ground shaking
Expansive soils
Compressible soils

These geologic hazards are not expected to be eliminated entirely by site grading. Slope
instability is not unique to this project, but is of importance for hillside projects throughout the
San Francisco Bay Area. Future stability of these areas depends on various factors, including any
introduction of natural or artificial groundwater, future grading and earthquake ground shaking.
5.1

Slope Instability

During mapping for the site geotechnical exploration, areas of slope instability were identified
throughout the planned development area and within the future open space areas. The geologic
hazard map showing the location of each of the debris flows and landslides is included as
Figure 2. The table below identifies each of the landslide areas within the development area and
the proposed corrective measures. The “Current Designation” column shown on Table 5.1-1 is
the landslide labeling used on the corrective grading plan. The “Previous Designation” column
identifies the landslide labeling used in the Geotechnical Exploration Report. Potential District
monitoring or maintenance activities for the specific areas listed in the table below are discussed
in Section 8.0.
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TABLE 5.1-1
Mapped Areas of Slope Instability and Proposed Corrective Measures
Bulk Grading
LANDSLIDE

Location (Sheet) and
Landslide Type

Current
Designation

Previous
Designation

L1

R25

G2, Earthflow

L2

Not Labeled

G2, Earthflow

L3

Not Labeled

G2, Earthflow

L4

R13

L5

Proposed Corrective
Measures

Unremediated Areas

Remove and replace.

None

Removal and replacement
of landslide material within
the limits of grading.
Removal and replacement
of landslide material within
the limits of grading.

Landslide material may
not be removed downslope
of engineered fill slope.
Landslide material may
not be removed downslope
of engineered fill slope.

G1, Earthflow

Remove and replace.

None

R14

G1, Earthflow

Remove and replace.

None

L6

R8

G1, Earthflow

Remove and replace.

None

L7

R7

G1, Earthflow

L7A

Not Labeled

G1, Deep seated

L7B

Not Labeled

G1, Deep seated

L8

R6

G1, Earthflow

Remove and replace.

None

L9

R12

G1, Earthflow

Remove and replace.

None

L10

R11

G1, Earthflow

Remove and replace.

None

L11

R10

G1, Earthflow

Remove and replace.

None

R17

Excavation of landslide
G1, Rotational slump material within 20 feet of
the pad grade.

Landslide material not
removed below 20 feet
below the pad grade.

R17

Within building pads
excavation of landslide
G1, Rotational slump
material within 10 feet of
the pad grade.

Landslide material not
removed below 10 feet
below the pad grade within
buildable lots.

L12

Removal and replacement
Offsite landslide material
of landslide material within
will not be removed.
the limits of the property.
No removal of landslide
Buttress fill over lower
material outside the civil
portion of the landslide.
limits of grading.
No removal of landslide
Buttress fill over lower
material outside the civil
portion of the landslide.
limits of grading.

Phase 2
L12
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Bulk Grading

LANDSLIDE
Current
Designation

Previous
Designation

L13

R16

L14

R-15

L15

R-19

L16

R-26

Location (Sheet) and
Landslide Type

Proposed Corrective
Measures

Unremediated Areas

Within building pads,
excavation of landslide
G1, Rotational slump
material within 20 feet of
the pad grade.
G2, (Lots and a
Removal and replacement
portion of Parcel “E”), of landslide material within
Rotational Slump
the limits of grading.
G2 (Lots and adjacent Removal and replacement
slope), Slump flow
of landslide material within
complex
the limits of grading.

Landslide material not
removed below 20 feet
below the pad grade within
buildable lots.
Landslide material may
not be removed downslope
of engineered fill slope.

G3, Earth flow

Remove and replace.

None

None

L16A

R-27

G3, Earthflow

Removal and replacement
Offsite landslide material
of landslide material within
will not be removed.
the limits of the property.

L17

R-24

G2, Earth flow

Remove and replace.

None

L18

R-25

G2, Earth flow

Remove and replace.

None

L19

R-21

G2, Earth flow

Remove and replace.

None

L20

R-22

G2, Earth flow

Remove and replace.

None

L21

R-20

G2, Earth flow

Remove and replace.

None

Remove and replace.

None

Remove and replace.

None

L22
L23
L24

R28, R-29 and Lots 976-1004,
R-30
Rotational Slump
Lots 940-942, 961R-31
965 and 1013-1017,
Slump Flow Complex
Lots 829-831, Earth
R-34
flow

Remove and replace onsite Offsite portion of the
landslide material.
landslide.

A number of landslides are located within the open space areas of the District and mitigation is
not planned for these areas of slope instability since they do not have the potential to impact the
site improvements as discussed in Section 6.0. Since no mitigation is shown on the Corrective
Grading Plan, these landslides were not relabeled and retain the designation from the
Geotechnical Exploration Report. These landslides are described below and shown on Figure 2.
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TABLE 5.1-2
Mapped Areas of Slope Instability
Without Proposed Corrective Measures
Slide Designation

Type of Feature

Estimated Depth
(feet)
15

R-1 to R-4

Earth flow

R-5

Slump flow complex

30

R-9

Earth flow

10

R-18

Slump flow complex

40

R-19

Slump flow

30

R-23

Earth flow

15

R-32 and R-33

Earth flow

10 to 15

In addition to the landslides listed above, other areas of slope instability or landsliding will likely
be identified during the life of the development. Since earth stability is the District’s prime
geotechnical concern, this section describes several types of slope instability that may be within
the District’s area of responsibility, subject to Section 6.0 of this Plan of Control.
A landslide is defined as a mass of rock, soil and other debris that has been displaced downslope
by sliding, flowing or falling. Landslides include cohesive block glides and disrupted slumps that
have formed by displacement along a planar slip surface or rotation (displacement along a curved
slip surface). Undercutting and erosion of hillside slopes trigger many slope failures.
Slope failures are also often triggered by increased pore water pressure due to the infiltration of
rainwater. The resulting decrease of shear resistance (internal resistance to deformation by
shearing) can cause the slope to move. The level of the groundwater table varies with the amount
of rainfall for the area. If rainfall is higher than average during the winter season, the water table
will be higher than average on a hillslope and groundwater pressures may become dangerously
high. Under these conditions, hillside movement can be activated.
Areas of thicker soil cover on the hillslopes are known as colluvium (Qc). Colluvial deposits are
typically the result of soil creep and may be in a weak, unconsolidated state, making them
susceptible to landsliding if undercut. Colluvium is generally approximately ten to fifteen feet in
thickness. Landslides and colluvial deposits located within open space areas are natural
landforms that do not require mitigation except where they affect man-made improvements.
Potential mitigation and repair measures for District areas near development are discussed in
Section 8.0.
5.2

Seismically Induced Ground Shaking

As identified in the geotechnical report, an earthquake of moderate to high magnitude generated
within the San Francisco Bay Region could cause considerable ground shaking at the site, similar
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to that which has occurred in the past. Seismic slope stability has been considered in the ENGEO
designed geotechnical corrective grading plan; however, seismically generated slope failures
could occur in open-space areas outside the development limits.
5.3

Expansive Soils

Near-surface soil, colluvium and alluvium at the site could exhibit a moderate to critically high
potential for expansion. These potentially expansive soils could impact the planned site
development. Expansive soils shrink and swell as a result of moisture changes. This can cause
heaving and cracking of slabs-on-grade, pavements and structures founded on shallow
foundations. The potential for expansive soils has been identified in previous reports for the
property. Shrink and swell of expansive soils on slopes is a portion of the mechanism of creep
movement which can result in shallow slope instability.
5.4

Compressible Soils

Based on the geotechnical data, it appears that minor settlement of as much as a few inches could
result from consolidation of alluvial and colluvial deposits beneath deep fills and from
consolidation of deep fills due to their own weight. Based on the proposed grading settlements
experienced by site improvements due to design fills are anticipated to be minor.

6.0
6.1

AREAS OF DISTRICT RESPONSIBILITY
Scope of Activities

The Fallon Village GHAD, as owner of the open space areas and basins within the site, will
assume responsibilities that relate to its position as a GHAD and other duties of a responsible
landowner. The GHAD is charged with responsibilities that relate to the prevention, mitigation,
abatement, and control of geologic hazards. This includes, but is not limited to, the maintenance
of facilities that enhance site stability such as drainage facilities and associated improvements.
This may include the monitoring and maintenance of drainage facilities and associated resources
which, if subject to improper care, could result in decreased slope stability, the prime concern of
the GHAD.
In addition, the GHAD will be responsible for maintenance of designated trails planned within
the open space area. Improper maintenance of the trail system could facilitate erosion, a prime
concern for the GHAD. Funding for conservation activities are described in the Engineer’s
Report for the Fallon Village GHAD.
6.2

Prevention, Mitigation, Abatement and/or Control of Geologic Hazards

Subject to the following exceptions, the primary mission of the District shall be the prevention,
mitigation, abatement and/or control of geologic hazards within its boundaries that have
damaged, or that pose a significant threat of damage to site improvements within the developed
-8-
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areas of the project. As used herein, the term “site improvements” means buildings and
outbuildings, roads, sidewalks, improved paths, utilities, improved trails, swimming pools, tennis
courts, gazebos, cabanas, geologic stabilization features or similar improvements.
6.3

Exceptions

The intent of this Plan of Control is not to require or to create the expectation that the District
will take action to address every threatened or actual geologic hazard. The District may decline
to prevent, mitigate, abate or control geologic hazards under the following circumstances:
6.3.1

Isolated or Remote Slope Instability

The District shall not have responsibility and may place a low priority on its responsibility to
monitor, abate, mitigate or control slope instability that does not involve damage to or pose a
significant threat to damage site improvements.
6.3.2

Single Property

The District will not prevent, mitigate, abate or control geologic hazards which are limited in
area to a single parcel of property unless the geologic hazard has damaged, or poses a significant
threat of damage, to site improvements located on other property within the District boundaries.
This exclusion does not apply to geologic hazards existing on common area property owned by
the HOA or within open space owned by the District.
6.4

Vertical Movement or Creep Due to Shrink Swell or Settlement

Vertical movement due to shrink-swell of expansive soils or settlement of fills is expected at the
site as with many residential developments in the area. Damage to site improvements resulting
from shrink swell or settlement of fills is not the responsibility of the GHAD.
6.5

Property Not Accepted

The GHAD shall not have responsibility to repair damage, which is situated on a parcel of real
property, which the GHAD has not accepted in accordance with Section 7.0. The GHAD,
however, may monitor, abate, mitigate or control slope instability on a parcel of real property
which the GHAD has not accepted in accordance with Section 7.0, provided that the GHAD
responsibility on such parcel shall be limited to the extent necessary to address damage or a
significant threat to damage site improvements on a GHAD accepted parcel.
Not withstanding the above exceptions from District responsibility, the District may take any
action necessary to prevent, mitigate, abate or control damage to property or site improvements
for which, in the sole judgment of the District, the District would be legally responsible as a
property owner.
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Hazard(s) or Failure(s) Resulting From Negligence

The District may decline to prevent, mitigate, abate or control geologic hazards or failures if, in
the sole judgment of the District Manager in consultation with geologic or geotechnical
professionals as the manager deems necessary, such hazards occur as the result of negligence of
a property owner and/or a property owner’s contractors, agents or employees in developing,
grading, constructing, or maintaining any work on the subject property.
6.6

District Funding or Reimbursement for Damaged or Destroyed Structures or Site
Improvements

In the event a residence or any other private structure, site improvement or landscape feature is
damaged or destroyed as a result of a geologic hazard, the District may fund or reimburse the
property owner for the expenses necessary to repair or replace the damaged or destroyed
structure, site improvement or landscaping. Unless otherwise authorized by the Board of
Directors, the total dollar amount of the District funding or reimbursement paid to all property
owners whose property is damaged by the geologic hazard may not exceed ten percent (10%) of
the total costs incurred by the District in actually mitigating, abating or controlling the geologic
hazard that causes the damage. In the event the geologic hazard damaged or destroyed a
structure, site improvement or landscaping which violated any provisions of the City Building
Code or City Code at the time of its installation or improvement, the District may decline to
provide any funding, or reimbursement to the property owner for repair or replacement of the
damaged structure, improvement or landscaping.
6.7

No Reimbursement of Expenses Incurred by Property Owners

The District will not be obligated to reimburse a property owner for expenses incurred for
prevention, mitigation, abatement, or control of a geologic hazard nor for reimbursement
damaged or destroyed structures or site improvements absent a written agreement between
property owner and the District to that effect, which agreement has been executed prior to
property owner incurring said expenses, and following an investigation conducted by
District.
6.8

the
for
the
the
the

Protected Wildlife Habitat

The GHAD will not prevent, mitigate, abate or control isolated geologic hazards which are
limited to mitigation areas and/or protected wildlife habitat unless the geologic hazard has
damaged, or poses a significant threat of damage, to site improvements located on property
within the GHAD boundaries. The GHAD, as land owner, is responsible for conservation
activities as described in the Fallon Village GHAD Engineer's Report.
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FUNDING AND ACCEPTANCE OF RESPONSIBILITY BY THE
DISTRICT
1. Activation of Assessment

Ultimately an annual assessment shall be levied on all annexed residential or nonresidential
parcels with habitable building areas within the Fallon Village development. The assessment
shall be levied by the GHAD on each individual parcel beginning the first fiscal year following
issuance of a building permit for that parcel.
7.2

2. Responsibility for GHAD Activities

The party that, on the date each Final Map is recorded within the GHAD boundaries, owns the
developable parcels shown on that Final Map, shall have the responsibility to perform all the
activities of the GHAD on property within that Final Map. Such responsibility shall
automatically transfer to the GHAD at 9:00 a.m. on the day exactly six years after the first
residential building permit is issued by the City of Dublin provided that the items listed under
item No. 3 in this section have been completed. This turn-over date may be extended at the sole
discretion of the project developer provided that the assessments shall continue to be levied
during the extension period and that notice of such extension is delivered to the GHAD Manager
at least 30 days prior to the turn-over date. The petitioners for formation of the GHAD intend
that the approximately six-year period between the levying of the GHAD assessment and the
GHAD becoming responsible to perform activities on property within each Final Map will allow
the District to accumulate reserve funds without incurring significant expenses.
7.3

3. Ownership of the Open Space

Ownership of the open space will pass from the owner/developers to the District on, or
approximately on the date the District commences its activities and becomes responsible for
oversight of the actual physical maintenance of the open space as provided in this section.
7.4

4. Process for Transferring Responsibility for GHAD Activities

After the Transfer Eligibility Date for parcel(s), the process for transferring responsibility for
performing GHAD activities on such parcel(s) shall be as follows:
(a)

In the calendar year of the Transfer Eligibility Date or in any subsequent year, at its
discretion, the developer may apply to the GHAD ("Transfer Application") to transfer the
responsibility for performing GHAD Activities for parcel(s) to the District.

(b)

Within 45 days of receiving such notice, a representative of the GHAD shall verify that
all the facilities for which the GHAD will have maintenance responsibility have been
constructed and maintained according to the City-approved plans and specifications for
- 11 -
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the individual improvements, and that such facilities are operational and in good working
order.
(c)

Within 15 days of such inspection, the GHAD will send the developer a list ("Punch list")
of all of the items that need to be constructed, repaired or otherwise modified in order to
comply with the City-approved plans and specifications.

(d)

The developer will notify the GHAD when it has completed the items identified on the
Punch list.

(e)

Within 30 days of receipt of such notice, the GHAD shall verify that all Punch list items
have been completed and notify the developer that the District accepts responsibility for
performing all future GHAD Activities on the parcel(s).

As part of the transfer activities the developer of parcel(s) to be transferred will provide the
GHAD, for its use, copies of the applicable geotechnical exploration reports, grading plans,
corrective grading plans, improvement plans, field-verified geologic maps, as-built subdrain
plans or other pertinent documents as requested by the GHAD.

8.0

GEOTECHNICAL TECHNIQUES FOR MITIGATION OF
LANDSLIDE, SOIL CREEP AND EROSION HAZARDS

8.1

Landslide Mitigation for Existing Debris Flows and Landslides

For existing debris flows and landslide areas, the following mitigation measures have been
proposed and shown on the corrective grading plans. General landslide mitigation measures are
shown below.
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TABLE 8.1-1
Selected District Mitigation and Monitoring Areas
Bulk Grading
LANDSLIDE
Current
Previous
Designation
Designation

Location and
Landslide Type

L2

Not Labeled

G2, Earthflow

L3

Not Labeled

G2, Earthflow

L7

R7

G1, Earthflow

L7A

Not Labeled

G1, Deep seated

Unremediated Areas

Potential District Maintenance
or Monitoring Activities

Observation of this area during
periodic site monitoring events.
Higher potential for corrective
Landslide material may
work in future if remaining
not be removed
landslide debris experiences
downslope of
movement and impacts site
engineered fill slope.
improvements. See Section 8.0 for
potential landslide mitigation
techniques.
Observation of this area during
periodic site monitoring events.
Higher potential for corrective
Landslide material may
work in future if remaining
not be removed
landslide debris experiences
downslope of
movement and impacts site
engineered fill slope.
improvements. See Section 8.0 for
potential landslide mitigation
techniques.
Observation of this area during
periodic site monitoring events.
Higher potential for corrective
Offsite landslide
work in future if remaining
material will not be
landslide debris experiences
removed.
movement and impacts site
improvements. See Section 8.0 for
potential landslide mitigation
techniques.
In the event that Landslide L7A
experiences movement, drainage
in the swale at the toe of the
planned fill slope could be
partially blocked. To avoid
No removal of
ponding of water and the
landslide material
associated problems, it may be
outside the civil limits necessary to implement measures
of grading.
to facilitate storm drainage in this
area. We anticipate that this type
of operation would become the
responsibility of the proposed
Geologic Hazard Abatement
District (GHAD).
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Bulk Grading

LANDSLIDE
Current
Previous
Designation
Designation

L7B

Not Labeled

L14

R-15

L16A

R-27

L24

R-34

8.2

Location and
Landslide Type

Unremediated Areas

Potential District Maintenance
or Monitoring Activities

Observation of this area during
periodic site monitoring events.
Higher potential for corrective
No removal of
work in future if remaining
landslide material
G1, Deep seated
landslide debris experiences
outside the civil limits
movement and impacts site
of grading.
improvements. See Section 8.0 for
potential landslide mitigation
techniques.
Observation of this area during
periodic site monitoring events.
Higher potential for corrective
G2, (Lots and a
Landslide material may
work in future if remaining
portion of Parcel
not be removed
landslide debris experiences
“E”), Rotational
downslope of
movement and impacts site
Slump
engineered fill slope.
improvements. See Section 8.0 for
potential landslide mitigation
techniques.
Offsite landslide
G3, Earthflow
material will not be
removed.
Lots 829-831, Earth Offsite portion of the
flow
landslide.

General Landslide Mitigation

The techniques the District may employ to prevent, mitigate or abate landsliding or adverse
erosion damage might include, but are not necessarily limited to:


Removal of the unstable earth mass.



Stabilization (either partial or total) of the landslide by removal and replacement with
compacted drained fill.



Construction of structures to retain or divert landslide material or sediment.



Construction of erosion control devices such as gabions, rip rap, geotextiles, or lined ditches.



Placement of drained engineered buttress fill.



Placement of subsurface drainage devices (e.g. underdrains, or horizontal drilled drains).
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Slope correction (e.g. gradient change, biotechnical stabilization, and slope trimming or
contouring).



Construction of additional surface ditches and/or detention basins, silt fences, sediment traps,
or backfill or erosion channels.

Potential landslide and erosion hazards can often best be mitigated by controlling soil saturation
and water runoff and by maintaining the surface and subsurface drainage system. Maintenance
shall be provided for lined surface drainage ditches and drainage terraces including debris
catchment structures or drop inlets.
The impact of soil creep on site improvements is usually best mitigated by designing structures
to resist the forces applied by the creeping soil, since soil creep movement on slopes is typically
caused by conditions which are difficult to control on a larger scale, such as the wetting and
drying of clays, the growth of roots, burrowing animals and by the downslope movement of
saturated ground. Monitoring activities may include observation of saturated ground conditions
and burrowing animal populations, which may be controlled by additional drainage or the
removal of burrowing animals.

9.0

BIOTECHNICAL RECOMMENDATIONS FOR PREVENTION AND
MITIGATION OF EXISTING OR POTENTIAL EROSION
HAZARDS

Fill slopes within the boundaries of the District are expected to be erodible as will cut slopes in
bedrock; therefore, the maintenance of vegetative cover is especially important. Vegetation
provides a protective role on soil and exposed rock. It absorbs the impact of raindrops, reduces
the velocity of runoff and retards erosion.
In many instances, adequate erosion protection for slopes can be accomplished with carefully
selected and placed biological elements (plants) without the use of structures (e.g. brush layering
and willow waddling).
In other areas, biotechnical slope protection may involve the use of mechanical elements or
structures in combination with biological elements to provide erosion control and help prevent
small-scale slope failures. Locally, crib walls, welded-wire walls, gabion walls, rock walls,
riprap and reinforced earth walls used in combination with carefully selected and planted
vegetation can provide high quality slope protection. The vegetation may be planted on the slope
above a low retaining structure or toe wall, or the interstices of the structure can be planted.
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10.0 PRIORITY FOR DISTRICT FUNDED REPAIRS
Emergency response and scheduled repair expenditures are to be prioritized by the
General Manager, utilizing its discretion, based upon available funds, a prudent reserve and the
approved operating budget.
Should available funds not be sufficient to undertake all of the identified remedial and preventive
stabilization measures; the expenditures shall be prioritized as follows in descending order of
priority:
A.

The prevention, mitigation, abatement or control of geologic hazards that have either
damaged or pose a significant threat of damage to residences, critical underground utilities
or paved streets.

B.

The prevention, mitigation, abatement or control of geologic hazards that have either
damaged or pose a significant threat of damage to private or community recreation
facilities (e.g. pools, spas, etc.).

C.

The prevention, mitigation, abatement or control of geologic hazards that have either
damaged or pose a significant threat of damage limited to loss of landscaping or other
similar non-essential amenities.

D.

The prevention, mitigation, abatement or control of geologic hazards existing entirely on
open-space property and which have neither damaged nor pose a significant threat of
damage to any site improvements.

11.0 MAINTENANCE AND MONITORING SCHEDULE
Geologic features and District-maintained facilities should be inspected on a regular basis.
Budget permitting, inspections should be scheduled to occur a minimum of two times per year in
normal years and three or more times per year in years of heavy rainfall. The inspections should
be scheduled to take place in October, prior to the first significant rainfall; mid-winter as
necessary during heavy rainfall years; and in early April at the end of the rainy season. The
frequency of the inspections should be increased in years of higher than average rainfall intensity
and/or recurrence.


A District Engineer and/or Geologist should inspect the lined surface of concrete-lined
drainage ditches within the District boundaries on a regular schedule. If possible, inspections
should be scheduled twice each year, budget permitting. One inspection should be in the fall
prior to the onset of winter rains. The inspector should check for sedimentation, cracking or
shifting of the concrete-lined ditches. Repairs and maintenance should be performed on a
regular schedule. Excess silt or sediment in ditches should be removed and cracked or broken
ditches should be patched or repaired as required before the beginning of the next rainy
season.
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Several types of debris catchment structures are planned. Repairs and maintenance should be
performed on a regular schedule. Excess debris should be removed to allow the structures to
maintain adequate catchment area.



Subsurface drain outlets and horizontal drilled drain outlets, if any, should be inspected on a
regular schedule. Water flowing from these outlets should be measured and recorded during
each inspection. If possible, inspections should be scheduled twice each year, preferably in
the fall and spring. Any suspicious interruption in flow should signal a need to unplug or
clean by flushing the affected drain.



If installed, piezometers used to measure groundwater levels, or other instruments such as
inclinometers and tiltmeters, should be monitored on a regular schedule.



Settlement monitoring devices, if any, should be monitored on a regular schedule. In the
event of anomalous readings or excessive settlement, the monitoring frequency should be
increased.



Inlets, outfalls or trash racks, if used, must be kept free of debris and spillways maintained.
Attention should be given to plantings or other obstructions, which may interfere with access,
by power equipment.



The bioretention facilities should be monitored and maintenance in accordance with the
Operations and Maintenance Manual for Bioretention Facilities Tract 7586 at Fallon Village.
A copy of this manual is provided in Appendix B.

The District should review its inspection schedule annually and assess the effectiveness of its
preventive maintenance program on a regular basis. District staff should prepare an annual report
to the Board of Directors with recommendations for maintenance and/or repair projects.
Consultants, if necessary, may be retained to undertake the needed studies. The District Engineer
and/or Engineering Geologist retained by the District shall prepare an annual inspection report
for presentation to the District Board of Directors.

12.0 OPEN SPACE OWNERSHIP AND MANAGEMENT
Ownership, funding sources and maintenance responsibilities shall be as shown on following
table. Parcels labels listed on the table below in quotation marks are those from the vesting
tentative map.
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TABLE 12.0-1
Fallon Village
Long-Term Ownership and Management Matrix
Maintenance
Entity

Funding

Tentative
Acceptance
Date Or
Minimum Initial
Monitoring
Term

Private

Private

2013

Private

GHAD

GHAD

2013

GHAD

GHAD

GHAD

2013

GHAD

D. Parcel KK

HOA
Braddock and
Logan
HOA

HOA
Braddock and
Logan
HOA

GHAD
Braddock and
Logan
HOA

E. Park (Parcel “E)

City of Dublin

City of Dublin

F. Park (Parcel O)

City of Dublin

G. School Site (Parcel F-1)

Dublin Unified
School District

City of Dublin
City of
Dublin
Dublin
Unified
School
District

Facility/Function

Ownership

I. Development Area
A. Residential Lots
B. Bioretention Cells
(Parcels J, JJ, “EE” and
“FF”)
1. Water Quality Facilities
2. Retaining Walls and
Slopes
3. Landscaping
C. Semi Public Parcel E

H. Parkways, Tree Planting
Easements and Sidewalks
I. Multi-Use Trails and
Collector Medians
J. Parcel B and “II”
II. Open Space
K. Parcels A, C, D, E-1, K,
P, “B”, “C”, “D” and “GG”
including conservation
easement funding starting
in FY 2013/2014
L. Mitigation Pond (0.83
Acres)

City of Dublin
Dublin Unified
School District

HOA

HOA

City of Dublin

HOA

HOA

City of Dublin

GHAD

GHAD

Braddock and
Logan (City of
Dublin)

GHAD

GHAD

Land Trust

Endowment
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13.0 RIGHT-OF-ENTRY
District officers, employees, consultants, contractors, agents, and representatives shall have the
right to enter upon all lands within the District boundary, as shown on Exhibit B, for the purpose
of performing the activities described in the Fallon Village Plan of Control. Such activities
include, but are not limited to: (1) the inspection, maintenance and monitoring of site
improvements including sedimentation basins, maintenance roads, deflection walls, drainage
ditches, storm drains, outfalls and pipelines; (2) the monitoring, maintenance and repair of
slopes, including repaired or partially repaired landslides; and (3) the management of erosion and
geologic hazards within the open space areas shown on Exhibit A. Should the District need to
access private residential lots to fulfill its duties under the Plan of Control, the District shall
provide the affected landowner and/or resident with 72 hours advanced notice, unless in the
reasonable judgment of the District, an emergency situation exists which makes immediate
access necessary to protect the public health and safety, in which case no advanced notice is
required, but the District shall inform the landowner and/or resident as soon as reasonably
possible.
The foregoing right-of-entry shall be recorded in the chain of title for all residential parcels and
common area lots, and it shall be included in all Covenants, Conditions and Restrictions
(CC&Rs) and homebuyer disclosure statements prepared for parcels within the District
boundary.
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1.0 INTRODUCTION
As part of State requirements for obtaining a Clean Water Act Section 401 Water Quality
Certification and addressing Alameda County requirements for meeting the NPDES Municipal
Stormwater Permit, several bioretention facilities have been designed for implementation at
Tract 7586 of Fallon Village (the Project). The goal of this document is to provide the reader
with an understanding of how the facilities are designed to operate and to describe a maintenance
program that should provide for optimum function of the facilities. This document is required to
meet Condition of Approval No. 9 as stated in the Water Quality Certification for the Fallon
Village Project from the San Francisco Regional Water Quality Control Board (RWQCB), dated
August 7, 2006. It is anticipated that the facilities will not require extensive maintenance;
however, routine monitoring and minor maintenance is necessary since the facilities are part of
the Project’s storm drain system.
1.1 General Policy and Goals
This draft Operations and Maintenance Manual (OMM) is based on the requirements of both the
County National Pollution Discharge Elimination System (NPDES) permit, and the RWQCB
Water Quality Certification Condition No. 9.
The subject water quality facilities should be maintained with a focus on providing the services
needed to accomplish drainage and water quality goals, performance standards and priorities as
outlined in this document and in the project Stormwater Management Plan (ENGEO,
February 23, 2006). The objectives of this OMM are intended to support NPDES elements and
long-term best management practices (BMPs), as well as Project Conditions of Approval by
maintaining safe, effective and high-quality water treatment facilities.
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The goals for maintenance and monitoring of water quality treatment facilities at the Project are:
•
•
•
•
•

Maintain the bioretention facilities as all-season water quality facilities.
Preserve the structural integrity and intended capacity of these facilities.
Monitor these facilities for public safety and proper functioning.
Prepare maintenance and monitoring reports for these facilities.
Provide for any repair work associated with maintenance of these facilities.

This OMM provides a structured monitoring and maintenance program including a plan
regarding the frequency of monitoring, maintenance triggers and corrective measures. Drainage
facility maintenance is an integral part of the process to provide proper function, promote public
health and safety, and protect the development improvements from erosion and other natural
processes. This document can function as a manual for the Project as it is presently proposed.
It may be necessary to amend portions of this document to accommodate land use changes or
unforeseen conditions. Modifications must be consistent with the goals and intentions of both the
resource and public agencies.
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2.0 FACILITY DESCRIPTIONS
2.1 Bioretention Facilities
This Project is located in Alameda County (Figure 1), and includes four water quality features
labeled Bioretention Cell No. 1 through Bioretention Cell No. 4 as shown on Figure 2 (also see
Improvement Plans). The bioretention facilities require periodic monitoring and maintenance to
keep the outlet and inlet structures free of blockage, to remove litter and debris, to ensure proper
filtering and drainage, and to maintain the facilities for aesthetics. Facility maintenance should
include vegetation pruning, inlet and outlet cleaning and observation of the structural
components for structural integrity. The facilities are designed to remain free draining. If
standing water is found for an extended period of time (defined as greater than two hours) within
any of the facilities during any monitoring event, the facility and/or piping leaving the facility
may not be functioning properly. In this case, maintenance may be required so that the facility in
question remains self-draining within the time frame noted.
The bioretention facilities have been designed for water quality purposes only. These facilities
are not intended to be used as a park, playground, recreational area or parking area. The
bioretention cells should not be walked or driven on, except when necessary for maintenance
reasons. Because the facilities are designed to pond water a depth of six inches, access should
also be restricted due to safety reasons. Signs and/or fencing at the perimeter of the bioretention
facilities should be installed to prohibit homeowners and/or pedestrians from walking on the
bioretention facilities.

For example, a sign may read “This bioretention area has been

constructed for water quality purposes. For your safety and for the protection of water quality in
this neighborhood, please stay out of this area.”
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3.0 FACILITY OPERATIONS AND MAINTENANCE
Facility function for urban pollutant filtering should be maintained; for this reason, vegetation is
planned in the facilities to aid in biological and chemical reactions. Plants are important for
proper functioning, but should not be allowed to become so extensive that their root systems clog
the subdrains. Pruning, removal and replacement with smaller specimens, as well as normal
plant care are anticipated only to the extent that they do not hinder infiltration of water. The
bioretention facilities are designed with a veneer of organic material such as well-drained mulch.
The consistency of this medium should not be altered during maintenance unless specifically
reviewed and accepted by ENGEO.
Pesticides and herbicides should generally not be used within the facilities as the chemicals
would add significantly to the pollutant load and might cause adverse changes in the biotic mix
necessary for proper facility function. Pesticide use should be limited and only applied if
absolutely necessary for mosquito control, with input from Alameda County Mosquito
Abatement District, applicable resource agencies, and in conformance with all applicable rules
and regulations.
The following general maintenance activities are considered appropriate for the stormwater
quality bioretention elements at Tract 7586 of Fallon Village and will be discussed in more detail
in following sections:
1. Landscape Maintenance - The bioretention facilities will require landscape maintenance to
control vegetation growth and improve appearance. Maintenance should limit the vegetation
height, allow for a neat appearance and provide for adequate surface flow capacity.
Maintenance should be in keeping with generally acceptable landscape maintenance
practices.

4663.1.006.04
December 5, 2006
Revised February 8, 2007

4

ENGEO
I NCO RPO RATED

2. Plant Replacement - All plant replacement materials should be able to tolerate saturated soil
conditions for the length of time anticipated in the design storm event (one hour), as well as
other anticipated runoff constituents. The bioretention facilities should be planted with
vegetation having low water, fertilizer and pesticide requirements. Please refer to the
planting palette listed on the Planting Plans for recommended plant types.
3. Debris Control - Litter and debris blocking the bioretention cell filter media could contribute
to flooding and should be removed. Regular debris removal should be undertaken. This
includes removal of woody vegetation blocking the flow path, removal of debris blocking
facility outlets and inlets and removal of general litter from all facilities.
4. Drainage Monitoring – Because the bioretention cells are designed as filters, it is important
that the facilities are draining at appropriate rates, and are not experiencing over-saturation or
excessive ponding. Drainage monitoring should be used to record long-term changes in the
system and highlight any needed maintenance to either surface or subdrainage, including the
riser pipes.
5. Filter Medium Monitoring - Replacement of the sand or other media within bioretention cells
should not be necessary as part of maintenance activities unless evidence of excessive
saturation or ponding is noted during repeated monitoring and the integrity of the discharge
piping has been established as functional. The design life of the filter system is generally
greater than 50 years (CELSOC, November 2004). Filter medium replacement in such cases
would improve aesthetics or repair systems damaged by high pollutant loads or excessive
pesticide/herbicide accumulation. The original percentage of native soil in the sandy
medium (specified on the Improvement Plans) should be repeated in any new medium placed
in the facilities unless specifically approved by ENGEO.
6. Access Road Monitoring – Access roads should be monitored and maintained in a condition
suitable for access vehicle travel. Maintenance should include reapplication of gravel or
other surfacing as necessary to provide access for service vehicles.
As currently planned, the above maintenance will be undertaken by the project Geologic Hazard
Abatement District (GHAD). The GHAD will maintain and manage the bioretention facilities’
water quality and drainage aspects and related drainage facilities as soon as construction has
been completed. The GHAD will provide landscape contracting, maintenance and litter control
within common areas, including the bioretention facilities.
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3.1 Landscape Maintenance/Plant Replacement
Vegetation should be planted and allowed to become established in the facilities; however, any
planting should be irrigated by low-flow drip emitters only. Plant establishment is important
because many of the chemical and biological processes that remove pollutants from the system
are enhanced by plant growth. Landscape maintenance should include applicable pruning, light
feeding, drip irrigation maintenance and annual mulch replacement.
A 2-inch veneer of organic planting medium such as mulch should be reapplied annually. The
consistency of this medium should not be altered from that indicated on the Improvement Plans
during landscape maintenance unless specifically reviewed and accepted by the Soil Engineer.
The mulch layer is important to the bioretention facilities and serves an important function for
metals and bacteria removal. The new layer of mulch can be applied over the older layer from
the previous year.
As stated previously, the use of pesticides and herbicides should not be used excessively within
the bioretention facilities as the chemicals would add significantly to the pollutant load treated in
the facilities and might cause adverse changes in the biotic mix necessary for proper facilities
function.
Stones and hardscape used in landscaping must not be continuous over the surface of the
bioretention facilities, but can be incorporated into the landscaping plan with prior approval from
ENGEO Incorporated or the Project Engineer. In no case should any portion of the bioretention
cell be paved or have any surfacing applied. Access roadways within the facilities are acceptable
as long as the road base is freely draining and has an appropriate bearing capacity.
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All plant replacement materials should be able to tolerate saturated soil conditions for up to
approximately one hour and additionally should have low water, fertilizer and pesticide
requirements. A suggested plant palette is shown on the Planting Plans. Plants can be pruned
and lightly fed, as well as serviced with drip irrigation as long as the irrigation system is
maintained in a proper working condition. Irrigation systems should not be allowed to leak or
malfunction such that excess water is allowed to enter the water quality facilities.

An

observation of continuous flow in the outfall pipes could be an indication of irrigation system
malfunction or overwatering and should be followed up with a system check for proper function.
In summary, the maintenance and monitoring procedures for landscape maintenance and plant
replacement should include:
•
•
•
•
•

Pruning, mowing, and light feeding as applicable.
Checking for proper irrigation system function.
Annual mulching.
Observation of stressed or dead vegetation.
Scheduling for replacement of stressed or dead vegetation.

3.2 Debris Control
Maintenance should include routine removal of litter and debris. This removal is anticipated as
part of a routine maintenance program and can be incorporated into the landscape maintenance
plan. Maintenance may include trash pick-up and removal, raking and removal of leaves/litter,
etc.
3.3 Drainage and Filter Medium Monitoring and Maintenance
The facilities are designed with diversion structures (weir boxes) so that higher flow events will
by-pass the facilities and remain in the project storm drain system. If standing water or soggy,
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saturated soil medium is noted during monitoring, it may be an indication of subdrain or outfall
clogging and both the subdrain and outfall should be checked for integrity and proper function.
The bioretention inflows, inlet and outfalls must be maintained in working condition, free of
obstruction and freely draining.
The bioretention facilities should be monitored for proper function and public safety.

Of

particular importance is maintaining the ability of the facilities to filter stormwater without
clogging or becoming saturated. The facilities are designed to filter the 85th percentile runoff
event (approximately the first 1 inch of rainfall runoff) and must function as water quality
treatment facilities even if used additionally for aesthetic uses. To this end, the facilities must
not be capped with clayey soils, paved or parked on for extended time or covered. Additionally,
the bioretention facilities should not be used as recreational areas, and should not be walked or
driven on except for maintenance reasons.
It is anticipated that the rock aprons for energy dissipation located where water enters the
bioretention cells may need periodic maintenance and replacement if there is sediment buildup in
this location. The purpose of the rock aprons is to slow the water entering the bioretention cell,
and also to trap suspended sediments in the rock prior to the water flowing onto the surface of
the bioretention cell. Therefore, sediment buildup is expected on the rock apron and on the filter
fabric beneath the rock. If sediment buildup has accumulated on the rock apron such that it
appears that the rocks are not trapping sediment/debris or the void spaces between rocks are
filled with sediment/debris, this is a trigger for replacement of the rock apron. To replace the
rock apron, the filter fabric and rock should be removed and the filter fabric replaced with fresh
material equal to that specified on the Improvement Plans. The rock can be reused if not coated
with clayey soil.
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The surface of the facilities at the inflow locations must be regularly cleared of any excess clayey
sediment and leafy material to enable proper flow characteristics. If sediment, leafy material or
other debris is accumulating such that it has created a continuous cover over any portion of the
bioretention cell, this should trigger the need to remove the buildup. Failure to do so can create
the potential for inefficient functioning.
The surface drainage and filter medium function should be monitored at least three times yearly,
in May, August and November, with additional monitoring within two working days after
significant storm events (i.e. 1 inch or more of rainfall in a 24-hour period) to evaluate the
function

of

the

bioretention facilities.

A

weather

forecasting

website

such

as

www.accuweather.com can be used to track rainfall amounts. Although the number of major
storm events varies from year to year, a rain event of 1 inch or more in a 24-hour period occurs
on average roughly 3.5 times per year, but could be as many as twelve or more times per year.
The results of the monitoring will be included in June, September and December monitoring
reports. Inflow and outflow structures and subdrain cleanouts should additionally be checked for
proper function and condition and repaired or replaced as necessary.
As stated above, filter medium functioning should be observed three times yearly and
additionally after major storm events. Observations that may indicate filter medium malfunction
include but are not limited to excessive ponding, saturation and/or plant mortality. Excessive
ponding or saturation should be defined as saturation or ponding of water for more than two
consecutive hours. If excess ponding/saturation is observed, it should first be checked that the
subdrain system is functioning properly.

The subdrain should be evaluated for proper

functioning by periodically checking the outfall to note if water is freely draining from the
bioretention cell. If it is determined that the subdrain is not clogged or broken, this would
warrant the need to replace all or a portion of the filter medium.

It is expected that if

malfunction of filter medium were to occur, it would most likely occur in the areas where water
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immediately enters the bioretention cell, i.e. in the vicinity of the rock aprons. If filter medium is
to be replaced, ENGEO should be consulted to confirm the locations of replacement and for
observation of replacement activities. The entire depth of the filter medium should be replaced
to the depth of the subdrain.
In summary, the maintenance and monitoring procedures for the surface, subsurface and medium
drainage should include:
•

Observing inflow, inlet, spillway and outfall locations for function.

•

Checking for soggy or saturated soil medium.

•

Repairing broken or blocked piping.

•

Replacing the inlet rock apron filter fabric as needed if sediment build-up is visible.

•

Observation of the filter medium for any bare patches or rills on the surface on the
bioretention facilities.

•

Observations of the berms surrounding the bioretention cells for any bare patches, rills or
slumping.

3.4 Access Road Monitoring
Access roads should be checked annually to determine if the access road is suitable for vehicle
access to the bioretention cell. If needed, an application of gravel or other surfacing should be
applied to the access road. The access road should be checked for erosion, rills or other
problems that may affect the integrity of the access road.
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4.0 MONITORING AND MAINTENANCE SCHEDULE
The following schedule for monitoring and maintenance is recommended. The schedule may be
modified as needed when conditions change in order to fulfill the overall facility maintenance
goals. Monitoring visits can be performed on the following schedule:
ITEM
1. Landscape Maintenance

SCHEDULE

1.a. Pruning and light feeding

Monthly

1.b. Check for proper irrigation
system function

Monthly

1.c. Reapply Mulch

Yearly

Check plant height and health,
and prune plants over three feet
in height. If needed, plant
replacement should be able to
tolerate saturated soils, and
should have low water,
fertilizer and pesticide
requirements. Please refer to
planting palette specified on the
Improvement Plans.
Repair irrigation system as
needed.
Apply 2-inch mulch layer
yearly. Can be applied over
previous layers.

2. Debris Control
2.a. Routine removal of litter
Monthly
and debris
3. Drainage and Filter Medium Monitoring and Maintenance
Three times yearly (May,
August and November) and
3.a. Check for standing water or additionally within two
soggy, saturated soil medium.
working days after storm
events with rainfall exceeding
1 inch in 24 hours.
Three times yearly (May,
3.b. Surface of facility at inflow August and November) and
locations should be cleared of
additionally within two
excess clayey sediment, leaves
working days after storm
or other debris.
events with rainfall exceeding
1 inch in 24 hours.
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Remove debris/litter as
necessary.

Replace filter medium as
necessary.

Remove debris as necessary.
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ITEM

SCHEDULE

MAINTENANCE/REPAIR
Remove filter fabric and rock.
Clean rock, replace filter fabric
as needed.

3.c. Check for sediment buildup
at rock apron inlet protection.

Yearly

3.d. Check inflow and outflow
structures for clogging, and
check subdrain cleanouts.

Three times yearly (May,
August and November) and
additionally within two
working days after storm
events with rainfall exceeding
1 inch in 24 hours.

Clean/repair as necessary.
Repair any broken or blocked
piping.

Yearly

Reapply gravel or other
surfacing as necessary.

4. Access Road Monitoring
4.a. Check that access road is
suitable for vehicle access
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BIORETENTION FACILITY MONITORING PROGRAM
MONITORING REPORT FORM
Please refer to the improvement plans included in the project Operations and Maintenance Manual for
bioretention cell locations.
This monitoring report form is being completed for:
 Bioretention Cell #1  Bioretention Cell #2  Bioretention Cell #3  Bioretention Cell #4
A separate monitoring form should be completed for each bioretention facility.
Reason for inspection:
 Scheduled inspection (in May, August or November)
 Inspection after major rain event (greater than one inch in 24 hours)
Inspector Name:

________________________________________

Company:

________________________________________

Date of Inspection:

________________________________________

Date of Last Inspection:

________________________________________

Plant Health (check during every inspection):
Do plants appear to be in generally good health?

 Yes  No

Are plants over three feet in height (excluding trees)?

 Yes  No

Does it appear that the top layer of mulch needs to be replaced?

 Yes  No

Describe Conditions: ___________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
Corrective Actions (if needed): ___________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
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Irrigation System Functioning (check during every inspection):
Does irrigation system appear to be functioning properly?

 Yes  No

Describe Conditions: ___________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
Corrective Actions (if needed): ___________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
Drainage and Filter Medium Monitoring (check in May, August and November, and additionally
after large storm events):
Is standing water or soggy, saturated soil present in the bioretention cell?

 Yes  No

Is there a build-up of excess clayey sediment, leaves or other debris at the
surface of facility at inflow locations?

 Yes  No

Is there a sediment build-up at the locations of rock apron inlet protection?

 Yes  No

Are any of the inflow or outflow structures clogged with sediment/debris?

 Yes  No

Is water draining freely from the subdrain system?

 Yes  No

Describe Conditions: ___________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
Corrective Actions (if needed): ___________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
Access Road Monitoring (check once per year):
Is access road is suitable for vehicle access?
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Describe Conditions: ___________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
Corrective Actions (if needed): ___________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
Other (check during every inspection):
Is litter/garbage present within the bioretention cells?

 Yes  No

Describe Conditions: ___________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
Corrective Actions (if needed): ___________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
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IMPROVEMENT PLANS FOR
BIORETENTION CELLS
NO. 1 – NO. 4
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APPENDIX C
Fallon Village Site Geology
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Site Geology
The geologic units mapped on the site include bedrock and surficial deposits consisting of
artificial fill, alluvium, colluvium and landslides that are described below. The geologic units
described below are adapted from reports completed by ENGEO Incorporated for the site.
Geologic Units
Artificial Fill. Artificial fill encountered on the site is associated with some of the roadways and
other areas in the project including a quarry area. The fill materials were described as a mixture
of clay and rock fragments.
Surficial Soils. The surface of the site is typically mantled with 3 to 4 feet of dark gray-brown
clay derived from weathering of the underlying parent material consisting of weak bedrock or
alluvium. The gradational contact at the base of the desiccated surficial soil layer typically
exhibited a zone of discontinuous slickensided shear planes that we interpret to be the result of
seasonal shrinking and swelling of the clay soil. The above-described features are typical of
highly expansive clay soils. Plasticity Index (PI) from 30 to 51 were reported from samples of
the surficial soil, indicating that the surface soils should be considered very highly plastic and
critically expansive.
Colluvium. Mantling the bedrock and filling swales of the site are colluvial deposits. These
sediments are derived from weathering of the underlying bedrock and consist mostly of a silty
clay matrix with sand and rock fragments. In general, the deposits of colluvium in site swales
should be expected to range from 5 to 25 feet thick. Laboratory testing indicates that the
colluvium is overconsolidated and moderately compressible.
Where colluvium is located on sloping ground, it may be characteristically unstable. Within
swales, the colluvial deposits tend to be relatively thicker and may be subject to flow or slip
downslope.
Landslides. Landslide deposits consist of masses of unconsolidated material and/or bedrock that
have moved downslope by sliding, falling, or flowing. Landslides ranging in size from very
small to relatively large occur along the northern edge of the site. The landslides include soil
slips, earth flows, debris slides, areas of shallow slumps and gullying, large predominantly
rotational slumps, and translational slides.
Alluvium. Alluvium underlies the wider portions of valley floors on the subject property.
Alluvial soils in the site vicinity typically consist of very stiff silty clay with minor amounts of
interbedded gravelly clay. On the southwest portion of the property alluvium may be as much as
100 feet in depth. Laboratory testing indicates that the site alluvium is overconsolidated and
relatively non-compressible.
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Bedrock. Bedrock at and north of the site was identified during subsurface explorations during
site studies as weak clayey siltstone and claystone, with relatively minor amounts of interbedded
friable sandstone. Bedrock was described in the boring and exploratory test pit logs as having
shearing is interpreted to be the result of the regional folding of the bedrock formations. In
general, bedding was described as striking to the north-northwest. The fine-grained rocks
including claystone and clayey siltstone should be considered highly to very highly plastic and
critically expansive.
Groundwater
At the time of subsurface work, groundwater was encountered between 14 to 40 feet below the
ground surface in the exploratory boring where it was encountered. Fluctuations in groundwater
levels may occur seasonally and over a period of years because of precipitation, changes in
drainage patterns, irrigation and other factors. Future irrigation may cause an overall rise in
groundwater levels.
Seismic Sources
No active faults are known to pass through the property, according to published geologic maps
(Dibblee, 1980; Crane, 1995; Graymer, et al. 1994). The nearest State-of-California-zoned,
active1 faults are the Calaveras fault located approximately 5 miles to the southwest and the
Greenville fault located about 6 miles northeast of the site.
A “blind” thrust fault has been mapped traversing the southern portion of the property by
Dibblee (1980), Crane, (1995) and Graymer, et al., (1996), at the northern edge of the Livermore
Valley. This mapped thrust fault is not considered active by the State of California or by local
geotechnical consultants. While the probability of ground rupture is considered low, as described
in the ENGEO Geotechnical Reports, there is a high probability that the site and any
improvements will be subject to strong ground shaking during the lifetime of the project.

An active fault is defined by the State Mining and Geology Board as one that has had surface displacement within
Holocene time (about the last 10,000 years) (Hart, 1994). The State of California has prepared maps designating
zones for special studies that contain these active earthquake faults.
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