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I. Authority and Scope 

 

The Oakland City Council formed the Leona Quarry Geologic Hazard Abatement District 

(“GHAD” or “District”) on December 3, 2002, (Resolution 77544) under authority of the 

California Public Resources Code (Division 17, commencing with Section 26500).  Formation of 

the Leona Quarry GHAD was accomplished in accordance with Condition of Approval No. 24 

for the Leona Quarry Project. 

 

Development of a Plan of Control, prepared by a California Certified Engineering Geologist, is a 

requirement for formation or amendment of a GHAD.  Pursuant to Section 26509, this Plan of 

Control was prepared by an engineering geologist certified pursuant to Section 7822 of the 

Business and Professions Code and describes in detail the geologic hazards, their location, and 

who is affected by them.  It also provides a framework for the prevention, mitigation, abatement, 

and control of identified or potential geologic hazards.  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.  In accordance with the requirements of the Public Resources Code, a 

proposed revision to the original Leona Quarry Plan of Control was submitted with the petition 

to annex the additional properties into the Leona Quarry GHAD.  The scope of this Plan of 

Control and its implementation are described in more detail in Sections II, IV, VII, IX and X, 

below. 

 

Property Identification 

 

The proposed GHAD boundary is shown on Figure 1. 
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II. Background 

 

The subject property is located northeast of the MacArthur Freeway (Interstate 580) at its 

intersection with Edwards Avenue, in Oakland, California.  The site is about 133.2 acres in area 

and extends between the freeway and Campus Drive to the northeast and southwest, respectively 

(the “GHAD Property”).  The GHAD Property includes all of the subdivided property shown on 

the Tracts 7351, 7492 and 7493, as well as approximately five acres of adjacent property owned 

by the Petitioner which is part of the overall slope stability and grading plan, although these 

adjacent parcels are not part of the subdivided property. 

 

Pregraded Site Conditions 

 

The GHAD Property is located on a southwest-facing hillside slope that had been extensively 

altered by quarrying operations.  The excavation and filling work from the quarrying operations 

have resulted in slopes with typical gradients of about 1½:1 (horizontal:vertical) with some 

portions of the upper slopes in a nearly vertical condition.  The flatter portions of the site were 

located in the southwestern portion of the site adjacent to the freeway.  A ridge running 

northwest to southeast through the subject property divided the quarry pit from the lower portion 

of the site.  Elevations ranged from a low of about 300 feet above mean sea level (msl) adjacent 

to Edwards Avenue to a high of about 1,075 feet above msl at the northern corner adjacent to 

Campus Drive.   

 

Proposed Development 

 

The Vesting Tentative Tract Map and Preliminary Grading Plan for the subject property, 

including Tracts 7351, 7492 and 7493, developed by Carlson, Barbee and Gibson, show that a 

total of 19 single family units and 404 multi-family units are to be developed.  In addition, four 
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more single-family units will be constructed on parcels adjacent to Tracts 7351, 7492 and 7493 

that are included within the GHAD.  A Geotechnical Investigation was completed for the Leona 

Quarry site by Berlogar Geotechnical Consultants (BCG) and dated May 15, 2003, and 

supplemental letters.  The four parcels proposed for annexation into the Leona Quarry GHAD 

were not included within the 2003 BCG Geotechnical Investigation report. 

 

Grading plans for the subject site show that the lower half of the site will be developed to create 

building pads for 404 multi-family units.  In addition to the residential building pads, streets, a 

detention basin and a community center are planned.  Above the lower development area and 

below the 23 single-family lots along Campus Drive a 2:1 (horizontal:vertical) slope, up to 

approximately 450 in vertical height, is planned.  A majority of the northern slope above the 

lower residential area will be substantially rebuilt as an engineered fill slope.  Benches with 

concrete-lined ditches and storm drain systems are shown on both the northern and eastern 

rebuilt slopes. 

 

A number of retaining walls are shown on the proposed grading plan.  Included in the 

geotechnical investigation report are design recommendations for modular block walls, potential 

soil nail walls and conventional concrete walls.  Final grading work at the site will have been 

completed prior to acceptance of the property by the GHAD. 

 

Recommendations in the BGC Geotechnical Investigation include provisions for 7 settlement 

plates, 7 piezometers and 2 inclinometers.  It is our understanding that additional settlement 

plates have been installed and are being monitored at the site.  In addition, there are currently 

plans for 1 additional piezometer.  It is anticipated in the geotechnical report that monitoring of 

the interim settlement plates will be performed during the residential construction period only.  

In addition, there will be approximately five dozen permanent survey monuments in streets for 

post-construction settlement monitoring.  A monitoring schedule is described in the BGC report 
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for the piezometers and inclinometers and we understand that supplemental monitoring 

recommendations may be developed.  We expect that the GHAD will continue a monitoring 

program for instruments as described in the Monitoring and Maintenance section. 

 

Open Space 

 

Title to Parcels A, C, E, F, R and X of the VTM and the adjacent parcels owned by the 

Petitioner, most of which is open space (the “Open Space Property”), will be conveyed to the 

GHAD approximately three years after the recording of the first final map affecting the GHAD 

Property.  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.  

 

The GHAD will mitigate, prevent, abate or repair landslide or erosion hazards that could directly 

affect the GHAD Property, as necessary to implement this Plan of Control.  The GHAD also will 

assume other responsibilities that are required by the Conditions of Approval for the Leona 

Quarry Project.  These responsibilities will include vegetation management, habitat management, 

erosion control, vegetation removal (fire suppression), trail maintenance, irrigation and selected 

other maintenance associated with open space.  In addition, maintenance, repair and replacement 

of detention ponds or creek improvements (only for the portion of Chimes Creek within the 

GHAD Property), including vegetation control and armoring of channels and desilting of 

detention basins, will be the responsibility of the GHAD. 

 

The GHAD will assume monitoring and maintenance responsibilities for the following as 

appropriate. 

 
• Detention basin on Parcel “C”, including structures, vegetation and sediment removal 
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• Concrete-lined drainage ditches 
• Storm drain inlets, outfalls and pipelines within the streets and open space areas  
• Subdrains 
• Debris bench maintenance 
• Piezometers and inclinometers 
• Settlement monuments 
• Street sweeping 
• Rock catchment fences 
• Trail maintenance including trash removal 
• Potential Alameda County Whipsnake habitat – fencing and sign maintenance 
• Emergency vehicle access and maintenance roads 
• Erosion management 
 
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 BGC reports and discussed below. 
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III. Site Geology 

 

Geologic Setting 

 

The site is located within the Coast Ranges geologic province of California, a series of 

northwest-trending ridges and valleys.  Bedrock in the province has been folded and faulted 

during regional uplift beginning in the Pliocene period, roughly 4 million years before present.  

Regional geologic maps of the area have been prepared by Radbruch (1969), Crane (1988) and 

Graymer (2000).  The most recent regional map prepared by Graymer indicates that the site is 

underlain by Late Jurassic-age keratophyre and quartz keratophyre consisting of highly altered 

intermediate and silicic lavas and dike rocks. 

 

Site Geology 

 

With the exception of the southwestern portion of Tract 7351 and the four parcels adjacent to 

Tract 7351, detailed mapping of the property included within the GHAD boundaries was 

completed as part of the Geotechnical Investigations completed by Berlogar Geotechnical 

Consultants.  The results of their investigations are included in the geologic descriptions. 

 

The majority of the site has been altered by quarrying operations, which have resulted in the 

alteration of natural slopes and placement of artificial fills.  Artificial fills on the site were 

documented in the BGC borings to be up to 90 feet in thickness.  The thickest fills were 

encountered in the former Chimes Creek Ravine and in the southwestern portion of the site in the 

quarry floor adjacent to Interstate 580 and in the central quarry pit.  Other fill areas, of lesser 

thickness, are located across the site and along Campus Drive. 
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Nilsen (1975) maps colluvium deposits in the west-southwestern portion of the site within 

two swales; one of which is located along the edge of the quarrying operations and the other in 

the area along Edenvale Place. 

 

One landslide was mapped on the northern portion of the site adjacent to Ridgemont Drive 

(Nilsen, 1975).  Nilsen’s mapping does not include areas within the actively quarried portion of 

the site.  Berlogar undertook more specific aerial photograph interpretations with field 

reconnaissance and subsurface explorations to map slope instabilities on the site.  The BGC 

geology map shows five landslides within or adjacent to the quarried area.  The treatments for 

these landslides are described below.  Detailed mapping completed at the site by BGC, in 

general, shows beds striking to the northwest and dipping to the northeast.   

 

Geologic Units 

 

The geologic units mapped on the site include bedrock and surficial deposits consisting of 

artificial fill, colluvium, and landslides that are described below.  The geologic units were 

described in the BGC Preliminary Geotechnical Investigation for the Leona Quarry dated 

September 26, 2000, and the BCG Geotechnical Investigation for the subject site dated 

May 15, 2003. 

 

Artificial Fill.  Artificial fill consisted predominately of rock fragments in a silty or sandy clay 

matrix.  Some lenses of gravel were identified within the fill. 

 

Colluvium.  Mantling the unquarried bedrock and filling swales are colluvial deposits.  These 

sediments are derived from weathering of the underlying bedrock and consist mostly of silty clay.  

This material generally is moderately expansive and has low strength.  Where colluvium is 
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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.  Many landslides, ranging in size from 

very small to large, occur on the site.  The landslides include soil slips, earth flows, debris slides, 

areas of shallow slumps and gullying, large predominantly rotational slumps, and translational 

slides. 
 
Shallow (less than 5 feet thick) to moderately deep (5 to 15 feet thick) earth flows and soil slips 

are the most prevalent types of landslide at the site.  Shallow landslides occur on the steeper 

slopes, along drainages and in swales.  Larger, deep (greater than 15 feet) landslides were also 

identified at the site. 

 
Bedrock at the site was identified as the following (adapted from Berlogar): 

Bedrock Type Color Strength Fracturing Weathering Comments 

Leona Rhyolite 
(Rh1) Tan-Brown 

Moderately 
Strong to 
Strong 

Moderate 
to Crushed

Moderate to 
high 

Some breccia zones and 
softer tuffaceous 
material. 

Leona Rhyolite 
(Rh2) 

Blue Gray to 
Gray 

Moderately 
Strong to 
Strong 

Moderate 
to Crushed

Slight to 
Moderate 

Some fractures filled 
with tan-brown clay and 
soft tuffaceous material.  
Partially altered. 

Rhyolite/Tuff 
Breccia 
(Rh/Tf) 

White to Tan 
Brown Friable  High to 

Crushed High -- 

Tuff (Tf) White to 
Red-Brown 

Friable to 
Weak -- -- Inclusions of strong 

rhyolite and welded tuff.

Welded Tuff White to 
Red-Brown 

Moderately 
Strong -- -- Small amounts mapped 

on northeast slope. 
Knoxville 
Shale (Sh) 

Dark Brown 
to Black 

Friable to 
Weak High High Moderately Sheared 
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Groundwater 

 

At the time of subsurface work and as measured later by BGC, groundwater has been 

encountered between 2 to 190 feet below the ground surface.  Artesian flow of groundwater has 

been observed in one boring located below a retention pond, but BGC has represented this as an 

artificial local condition.  In general, the shallow groundwater conditions were encountered in 

the upper bowl and lower fill areas.  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 faults are mapped by Crane 1998 or Graymer 2000 crossing the site.  The nearest State of 

California-zoned, active1 fault is the Hayward fault located about 1,000 feet southwest of the 

site.  As discussed in the geotechnical investigations, there is a high probability that the site and 

any improvements will be subject to strong ground shaking and some deformation of the site 

slopes during the lifetime of the project.  

 

                                                 
1 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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 IV. Geologic Hazards 

 
Geologic hazards identified for the site in the BGC reports include the following items. 
 
• Slope instability 
• Seismically-induced ground shaking 
• Rockfall 

 
Slope Instability 

 
During mapping for the Geotechnical Investigation, five landslides were identified on the subject 

site.  The geologic map showing the location of each of the landslides is included as Figure 2.  

The table below identifies each of the landslide areas and the proposed corrective measures.  

Potential GHAD monitoring or maintenance activities for the specific areas listed in the table 

below are discussed in Section VII. 

 

Landslide 
Designation Location Proposed Corrective 

Measures Unremediated Areas 

A North slope below 
Ridgemont Drive. Complete removal. None 

B West side of main 
quarry slope. 

Removal of the lower portion 
of the landslide during design 
grading and construction of a 
catchment area. 

Landslide material above 
the catchment area to 
remain. 

C Middle of main quarry 
slope. 

Landslide material to be 
removed and replaced with 
engineered fill. 

None 

D Lower quarry slope.  Removal of the landslide 
during design grading. None 

E Lower quarry slope.  Removal of the landslide 
during design grading. None 
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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 GHAD’s prime 

geotechnical concern, this section describes several types of slope instability that may be within 

the GHAD’s area of responsibility, subject to Section V of this Plan of Control.  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. 

 

The cuts will be viewed by the Leona Quarry 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 field-verified 

geologic map will be prepared by the project geologist for use by the GHAD. 

 

A licensed land surveyor will record the location and elevation of subdrains and outlets.  Each 

landslide subexcavation then will be reconstructed to final grade by keying and benching below 

the landslide plane with compacted, drained, engineered fill. 

 

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 
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water table will be higher than average on a hillslope and groundwater pressures may become 

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 GHAD areas near development are discussed in 

Section VII. 

 

Five erosion gullies were identified on the subject site in the geotechnical investigation prepared 

by BCG.  The erosion gullies are located on the northwest slope.  As proposed, the gullies would 

be filled during construction of a planned 2:1 (horizontal:vertical) engineered fill slope or be 

cleared of loose soil and the resulting depressions would be backfilled with engineered fill or 

riprap after the installation of a subdrain system.   

 

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 to 

that which has occurred in the past.  Seismic slope stability has been considered in the BGC 

remedial grading plans for all engineered fill slopes.  On unimproved open space slopes, 

seismically-generated slope failures may occur in open-space areas outside the development 

limits. 
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Rockfall

 

The potential for rockfalls has been identified on the subject site in the BGC Geotechnical 

Investigation report for the natural, quarry-altered and engineered fill slopes.  As stated in the 

BGC report, rockfalls would most likely occur during earthquakes, but natural rock weathering, 

unusual rainfall events, freezing of water in the rock joints in natural rock outcrops or human 

activity could also cause or contribute to rockfalls at the site.  Maintenance of the proposed 

rockfall barriers, one of the mitigation measures proposed to protect improvements on the site, as 

discussed in the in the Monitoring and Maintenance Section (Section X). 

 

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 and creek instability in undisturbed open space 

parcels, which in the GHAD manager’s opinion does not have the potential to affect directly the 

GHAD-accepted homesites, roadways, or other improvements will not be repaired, as provided 

in Section V. 
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V. Criteria for GHAD Responsibility 

 

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

 

Subject to the following exceptions, the primary mission of the GHAD 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 

areas of the projects.  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. 

 

Exceptions 

 

The intent of this Plan of Control is not to extend the GHAD’s responsibilities to every potential 

situation of slope instability.  Specifically, the following are excluded from the GHAD’s 

responsibilities: 

 

Isolated or Remote Slope Instability 

 

The GHAD shall not have responsibility to monitor, abate, mitigate or control slope instability 

that does not involve damage to or pose a significant threat to damage (a) site improvements or 

(b) off-site improvements if the threat of damage or damage is not caused by property or site 

improvements for which the GHAD is responsible. 
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Single Property 

 

The GHAD 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 GHAD boundaries.  

This exclusion does not apply to geologic hazards existing on common area property owned by 

the HOA or within the GHAD-owned Property. 

 

Geologic Hazards Resulting From Negligence of Property Owner  

 

The GHAD may, in the GHAD manager’s sole discretion, decline to prevent, mitigate, abate or 

control geologic hazards which occurred or resulted from any negligence of the homeowner 

and/or the homeowner’s contractors, agents or employees in developing, investigating, grading, 

constructing, maintaining or performing or not performing any post-development work on the 

subject property.   

 

Property Not Accepted   

 

The GHAD shall not have responsibility to repair damaged site improvements which are situated 

on a parcel of real property that the GHAD has not accepted in accordance with Section VII, 

below.  The GHAD however, may monitor, abate, mitigate or control slope instability on a 

parcel of real property which (1) the GHAD has not accepted in accordance with Section VII, 

below, and (2) that is not excluded from GHAD responsibility by Paragraphs 1 and 2; provided 

that GHAD responsibility on such parcel shall be limited to the extent necessary to address 

damage or a significant threat to damage site improvements which are within a parcel of real 

property which the GHAD has accepted in accordance with Section VI, below. 

 



   ENGEO 
   INCORPORATED 

 

 
5188.1.001.02 
August 13, 2004 
Latest Revision February 23, 2005 16 

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

 

In the event a residence, or any other structure, site improvement or landscaping is damaged or 

destroyed due to, or as a result of, a geologic hazard, the GHAD 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 authorized by the Board of Directors, the 

dollar amount of the GHAD funding or reimbursement may not exceed an aggregate of ten 

percent (10%) of the costs incurred by the GHAD in preventing, mitigating, abating or 

controlling the geologic hazard responsible for the damage. 

 

Slope Revegetation Plan Monitoring and Maintenance 

 

The developer of the site will be responsible for all activities included in the Maintenance 

Section of the Leona Quarry Revegetation Plan (Appendix B) prepared by H. T. Harvey and 

Associates until the mitigation plan is judged to be successful.  At a minimum the maintenance 

and monitoring program is required for 5 years.   

 

The responsible party will supply in writing to the Leona Quarry GHAD, prior to the time of 

transfer, a report stating that the revegetated open space areas are in compliance with the 

recommendations and requirements of the approved maintenance and monitoring plan.  The 

report shall be prepared under the direction of and signed by a qualified botanist as defined in the 

Leona Quarry Mitigation, Monitoring and Reporting program. 

 

At the discretion of the GHAD, and prior to the transfer for the monitoring and maintenance 

responsibility of the revegetated open space areas, the GHAD may inspect the areas 

independently and will advise the responsible party, in writing, of any deficiencies that might 

exist to facilities that are to be maintained by the GHAD.  Any deficiencies will be corrected 
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prior to the GHAD accepting maintenance or monitoring responsibilities for the revegetated open 

space areas. 
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VI. Acceptance 

 
Activation of Assessment  

 
An annual assessment shall be fully authorized, prior to recordation of the first Final Map in 

accordance with the Conditions of Approval, on all residential parcels in the GHAD and may be 

increased as provided by law to achieve the purposes of the GHAD and this Plan of Control.  

The assessment shall be levied by the GHAD on each individual residential parcel beginning the 

first fiscal year following issuance of a building permit for that parcel.  

 

Responsibility for GHAD Activities  

 

Except as provided for in Section V, the party that, on the date each Final Map within the 

boundaries of the GHAD is recorded in the Official Records of Alameda County, 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 prior to transfer of such property to the 

GHAD.  Pursuant to this Plan of Control, such responsibility shall automatically transfer to the 

GHAD at 9:00 a.m. on the day exactly two years after completion and city approval of the 

GHAD-maintained improvements.  The reserve at the time of transfer will be, at a minimum, 

$1,000,000.00.  The reserve amount will include cash and receivables from the Alameda County 

Tax Collector.  This transfer date may be extended at the sole discretion of all owners of the 

GHAD Property to be transferred, provided that the owners continue to perform the GHAD’s 

activities and that the assessments 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 transfer 

date.  The approximate two-year period between the levying of the GHAD assessment and the 

GHAD transfer will allow the GHAD to accumulate reserve funds without incurring significant 

expenses. 
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VII. Leona Quarry GHAD Plan of Control 

 

The GHAD will be authorized to maintain the geologic stabilization features (e.g. ditches, benches, 

walls, etc.) in the open space, and the unimproved areas including the hillside slopes extending 

uphill from debris benches and common areas outside of the private lot boundaries.  The 

GHAD’s maintenance responsibilities include prevention, abatement, and control of landslide and 

erosion hazards within the subdivision open space and hillsides, as provided in Section VI. 

 

In addition, the GHAD will be responsible for habitat and vegetation management within the open 

space areas including, but not limited to, weed and invasive species control, irrigation and 

maintenance of plants in revegetated areas which will also act as fire control and maintain the 

visual quality of the open space.  Trails within the open space area will be maintained by the 

GHAD.  Debris removal associated with the use of the trails and street cleaning of the 

subdivision’s streets will also be responsibilities of the GHAD. 

 

At the successful conclusion of the monitoring and maintenance program conditions provided in 

Section V and the Leona Quarry Slope Revegetation Plan included in Appendix B, the GHAD 

will maintain the revegetated areas in a manner which promotes slope protection, long-term 

slope revegetation goals and benefits property owners within the Leona Quarry GHAD. 

 

General maintenance of the surface drainage improvements in the open space and on the hillsides, 

such as the concrete V-ditches, will be the GHAD’s responsibility.  The GHAD is also responsible 

for general maintenance of the storm drain inlets and outlets in open space and creek corridors and 

subdrain outlets.  Potential geologic hazards such as landslides and slope erosion within the open 

space, including the unimproved hillsides, shall be the responsibility of the GHAD.  Clearing of 

fire breaks and general maintenance of the open space (other than hazard abatement) will be 

performed by the GHAD.  The GHAD’s creek maintenance duties will include only the repair of 
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substantial bank failures that directly damage or threaten actual site improvements (including 

buildings, utilities, and roads).  Such creek bank improvements, including armoring of channels 

with rock or other materials, will be undertaken by the GHAD as necessary, and only to abate 

actual or threatened impact to site improvements. 

 
Landslide Mitigation for Existing Landslides and Erosion Features 

 
For existing landslide areas and erosion gullies the following mitigation measures have been 

proposed within the geotechnical investigation report.  General landslide mitigation measures are 

shown below. 

 
Landslide 

Designation 
Proposed Corrective 

Measures 
Unremediated 

Areas 
Potential GHAD Maintenance or 

Monitoring Activities 

Landslide A Complete removal.  None Routine observation during periodic 
site monitoring events. 

Landslide B 

Removal of the lower 
portion of the 
landslide during 
planned grading and 
construction of a 
catchment area. 

Landslide 
material above 
catchment area to 
remain. 

Observation of this area during 
periodic site monitoring events.  
Higher potential for corrective work 
in future if landslide debris 
movement impacts rebuilt portion of 
slope or site improvements.  See 
Section VII for potential landslide 
mitigation techniques. 

Landslide C Remove and replace 
with engineered fill. None Routine observation during periodic 

site monitoring events. 

Landslide D 
 Removal of the 
landslide during 
design grading. 

None Routine observation during periodic 
site monitoring events. 

Landslide E 
 Removal of the 
landslide during 
design grading. 

None Routine observation during periodic 
site monitoring events. 
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Landslide 
Designation 

Proposed Corrective 
Measures 

Unremediated 
Areas 

Potential GHAD Maintenance or 
Monitoring Activities 

Erosion Gullies 
A  through D 

Remove loose debris, 
install subdrain and 
backfill with riprap 
and/or engineered fill. 

None Routine observation during periodic 
site monitoring events. 

Erosion Gully E 

Remove loose debris, 
install subdrain and 
backfill with 
engineered fill. 

None Routine observation during periodic 
site monitoring events. 

 

Geotechnical Techniques for Mitigation of Landslide and Erosion Hazards 

 
The techniques which may be employed by the GHAD to prevent, mitigate, abate, or control 

geologic hazards include, but are not necessarily limited to: 

 

A. Removal of the unstable earth mass. 
 
B. Stabilization (either partial or total) of the landslide by removal and replacement with 

compacted, drained fill. 
 
C. Construction of structures to retain or divert landslide material or sediment. 
 
D. Construction of erosion control devices such as gabions, riprap, geotextiles, or lined 

ditches. 
 
E. Placement of drained engineered buttress fill. 
 
F. Placement of subsurface drainage devices; (e.g. underdrains, or horizontal drilled drains). 
 
G. Slope correction (e.g. gradient change, biotechnical stabilization, slope trimming or 

contouring). 
 
H. Construction of additional surface ditches and/or detention basins, silt fences, sediment 

traps, or backfill or erosion channels. 
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Potential landslide and erosion hazards can be mitigated best 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 benches or 

drop inlets. 
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VIII. Priority of GHAD Expenditures   

 

Emergency response and scheduled repair expenditures by the GHAD are to be assigned a 

priority at the discretion of the GHAD manager based upon available funds and the approved 

operating budget.  GHAD expenditures shall be prioritized as follows in descending order of 

priority: 

 

A. 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. Prevention, mitigation, abatement or control of geologic hazards which have either 

damaged or pose a significant threat of damage to ancillary structures, including but not 
limited to the detention basin, pool cabanas or community buildings. 

 
C. Prevention, mitigation, abatement or control of geologic hazards which have either 

damaged or pose a significant threat of damage to open space amenities including 
vegetation that is part of the Leona Quarry Revegetation Plan. 

 
D. 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. 

 
E. Prevention, mitigation, abatement or control of geologic hazards which have either 

damaged or pose a significant threat of damage limited to loss of landscaping (except 
landscaping that is part of the site-specific revegetation plan for slope restoration) or 
other similar non-essential amenities. 
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IX. Biotechnical Recommendations for Prevention and Mitigation of Existing or Potential 
Erosion Hazards 

 

Maintenance of vegetative cover in accordance with the site-specific re-vegetation plan 

developed by H.T. Harvey and Associates is important on all slopes cut or fill.  Vegetation 

provides a protective role on soil and exposed rock.  It absorbs the impact of raindrops, reduces 

the velocity of runoff, and retards erosion.  It is expected that the site developer will perform the 

elements of the revegetation maintenance plan which is expected to occur over the first 5 years 

after installation.  The H.T. Harvey and Associates report is included in Appendix B for future 

reference. 

 

Adequate erosion protection for the slopes should be accomplished with implementation of the 

site-specific revegetation plan.  However, if the GHAD manager determines that additional 

vegetation is needed for erosion protection, the GHAD may plant carefully selected and placed 

biological elements (plants).  In addition, if the GHAD manager determines that it is necessary, 

biotechnical slope protection may also 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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X. Maintenance and Monitoring Schedule 

 

Geologic features and GHAD maintained facilities should be inspected by GHAD staff or 

GHAD-assigned consultants as presented below.  The detention basin monitoring and 

maintenance recommendations are included in Appendix A.  The annual budget should be 

calculated so that inspections will be scheduled to occur two times per year and as necessary 

after heavy rainfall events that is defined as greater than 1 inch of rainfall in a 12-hour period.  

The inspections should be scheduled to take place in October, prior to the first significant 

rainfall; mid-winter as necessary during heavy rainfall years or events; 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 recurrence.  The timing, frequency and other details regarding 

such maintenance, inspection and similar activities will be set forth in the Management Plan 

prepared by the GHAD manager.   

 

The GHAD shall obtain copies of geologic or geotechnical exploration reports related to site 

development and keep these reports on file in the records of the GHAD.  In addition, copies of 

any earthwork-related testing and observation reports that will be finalized at the completion of 

grading, when as-built drawings are available, shall be maintained as part of the GHAD records. 

 

Following are guidelines for a monitoring plan.  The actual scope and frequency of monitoring 

events shall be at the discretion of the GHAD manager. 

 
• The General Manager’s engineer and/or geologist should inspect the lined surface ditches on 

a regular schedule.  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 
prior to the beginning of the next rainy season. 
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• Several types of rock barrier structures are planned along the northern slope.  At a minimum, 
repairs and maintenance should be performed according to the manufacturer’s 
recommendations.  Recommendations for the proposed GEOBRUGG products have been 
included in Appendix C.  During the twice-yearly scheduled site monitoring events any 
barriers should be viewed for debris or larger rocks against the barrier and for sagging ropes.  
In addition, the braking elements and wire rope clips should be checked. 

 
• Subsurface drain outlets and horizontal drilled drain outlets, if any, should be inspected on a 

regular basis.  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 the affected drain. 

 

• Piezometers, used to measure groundwater levels, should be monitored as recommended.  As 
recommended, the piezometers should be monitored during periods of rainfall or if potential 
seepage is observed in the area of the Parcel “C” Detention Basin.  If future piezometers are 
installed they should be monitored on a regular schedule or as recommended during 
installation. 

 
• Inclinometers have been recommended by BGC for the subject site.  The inclinometers 

should be monitored annually between 3 to 5 years after installation (so long as the GHAD is 
responsible for monitoring activities at this time).  In addition, monitoring of the 
inclinometers should occur when abnormally wet seasons are experienced or if surface slope 
deformation is observed or a significant seismic event occurs.  If other inclinometers are 
installed they should be monitored on a regular schedule or as recommended during 
installation. 

 
• As appropriate, settlement monitoring devices 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 detention basin on Parcel “C” should be monitored 4 times each year, as appropriate.  

The monitoring schedule should occur in January, April, July, October, and as necessary 
during heavy rainfall events.  A more detailed schedule of monitoring items and sample 
monitoring report forms are included in Appendix C. 
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• The creek corridors should be inspected twice a year.  One inspection should be in the fall 
prior to the onset of winter rains.  A second inspection should be undertaken during the rainy 
season to monitor potential on-site creek bank failures which could imminently threaten or 
damage site improvements.  The maintenance program should include the monitoring of the 
subdrain outfalls from the mass grading operations which may outlet to the creek or lower 
detention basin. 

 

An annual inspection shall be made by the engineer and/or engineering geologist to assess the 

effectiveness of the instrumentation and preventive maintenance programs and to make 

recommendations as to which landslide or erosion measures should be undertaken in the next 

fiscal year.  Any appropriate site-specific study of landslide or erosion conditions shall be 

determined at that time.  Consultants, if necessary, will be retained to undertake the needed 

studies.  An annual inspection report shall be prepared by the GHAD Engineer and/or 

engineering geologist for the GHAD.  Distribution of the annual report along with the budget 

information shall include City of Oakland Public Works Director and the Executive Director of 

the Community and Economic Development Agency. 
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APPENDIX A 
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Detention Basin Parcel “C” 
Monitoring and Maintenance 

Leona Quarry, Oakland, California 
August 2, 2004 































   ENGEO 
   INCORPORATED 

 

 
5188.1.001.02 
August 13, 2004 
Latest Revision February 23, 2005 

APPENDIX B 
 
 

H.T. HARVEY AND ASSOCIATES 
 

Leona Quarry Slope Revegetation Plan 
(Revised in Accordance with the April 2004 Grading Plan) 

Oakland, California 
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APPENDIX C 
 
 

GEOBRUGG 
 

Service/Maintenance Manual  
Rockfill Barrier - 30 ft-ton 

June 28, 2002 
 

Service/Maintenance Manual  
Rockfill Barrier - 74 ft-ton to 295 ft-ton 

July 1, 2002 
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APPENDIX D 
 
 

Legal Description 
Geologic Hazard Abatement District (GHAD) Property 

Leona Property, Oakland California 
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