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CHAPTER I 
INTRODUCTION 

On December 17, 2002, the Oakland City Council certified the Leona Quarry EIR (SCH 
#1999042052) and issued various approvals for the Modified Plan of the Leona Quarry 
Residential Project pursuant to Ordinance No. 12457 C.M.S.  The Modified Plan, herein referred 
to as the “Project,” consists of 477 residential units, an approximately 2,300 square-foot 
community center, a 2-acre park and 3 additional tot lots, a Village Green area, and pedestrian 
trails on 128 acres of land located at 7100 Mountain Boulevard.   

A.  ENVIRONMENTAL REVIEW 

The City of Oakland, acting as the Lead Agency, is preparing this Subsequent EIR to respond to a 
court order.  In Dorsey et al. v. City of Oakland, Alameda County Superior Court Action No. RG 
03077607, the court referred to a Subsequent EIR with regard to “only that portion of the EIR 
dealing with hydrological issues.”  In addition, the court ordered “as to the Geology segment of 
the EIR, additional review is ordered only if changes arising out of matters related to hydrology 
result in changes to the geology analysis in accord with standards set forth in CEQA Guideline 
15162.”  Copies of the Amended Judgment and Second Amended Writ from the Dorsey litigation 
are included in Appendix A.   

This Subsequent EIR (SEIR) is being prepared to comply with the writ.  This SEIR discusses 
various parameters that may be used in modeling hydrological impacts and recommends use of a 
more conservative set of parameters than are reflected in the original Leona Quarry EIR.  Several 
experts have addressed the hydrological impacts of this Project and agree upon the methodology 
to be used.  They have conferred over differences in opinion regarding the values of certain 
parameters.  The set of parameters recommended in this SEIR result from a consensus approach 
involving Philip Williams and Associates Ltd., City staff, Alameda County Flood Control and 
Water Conservation District, and Balance Hydrologics.   

The Notice of Preparation published on August 18, 2003 is included as Appendix B of this 
document. 

B.  BACKGROUND 

In general, the hydrology analysis in the original EIR was based upon an analysis that included a 
peer review conducted by the EIR authors of the analysis made by Balance Hydrologics (BH).  
As the EIR was being completed, the City retained Philip Williams & Associates Ltd. (PWA) to 
conduct a second peer review of BH’s analysis.  PWA found that the BH analysis was reasonable, 
but also suggested alternate parameters and made recommendations.  PWA’s initial 
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recommendations were generally more conservative than BH’s.  This SEIR describes both the BH 
and PWA parameters.  This SEIR concludes that both the BH and PWA analyses incorporate 
reasonable assumptions and use methodologies that are consistent with standard engineering and 
Alameda County Flood Control and Water Conservation District (ACFCWCD) practices, but 
represent different approaches for determining compliance with these standards.   

City staff determined to adopt a more conservative set of parameters than is reflected in the 
original Leona Quarry EIR.  Experts from PWA, BH, the City and Alameda County Flood 
Control and Water Conservation District (ACFCWCD) conferred and reached consensus on the 
best methodologies and parameters to use in implementing that decision.  The results of this 
consensus approach are reflected in a report by PWA dated October 21, 2003.  This SEIR 
recommends using the PWA parameters and recommendations referenced in that October 2003 
report to design and evaluate the stormwater management system for the Leona Quarry project.  
This SEIR adopts these recommendations and employs these parameters.  The result is an 
analysis more conservative than that reflected in the original Leona Quarry EIR. 

C.  ANALYSIS IN THIS SUBSEQUENT DRAFT EIR 

The Project evaluated in this SEIR is the Modified Plan previously approved by the City, with 
some changes made to the stormwater management system recommended to mitigate impacts as a 
result of the more conservative analysis.  This SEIR refers to the Modified Plan as the Project, 
and evaluates the stormwater impacts of the Modified Plan.  In addition, while CEQA requires 
only that the Leona Quarry project mitigate the stormwater-related impacts of that project to a 
less-than-significant level where feasible, the City requested and the applicant agreed that the 
Leona Quarry stormwater management system also accommodate redirected stormflows from the 
existing Ridgemont subdivision.  This SEIR accordingly includes those additional stormflows in 
the analysis.  The conclusion of this SEIR, based on PWA and BH’s analysis, is that a refined 
stormwater management system, which includes a proposed detention basin with 15.6 acre-feet of 
detention capacity, would accommodate the Leona Quarry stormwater flows and the redirected 
Ridgemont flows consistent with the applicable standards.  The system would result in no 
increase in peak flows in comparison with existing conditions for  the 25-year, 24-hour design 
storm; would not worsen conditions in the 39 inch pipe that passes under Highway 580; and 
would not fail during a 100-year, 24-hour design storm.  The 15.6 acre-foot basin can be 
constructed without altering the Modified Plan project design.   

This SEIR evaluates the hydrological impacts of the alternatives described in the Leona Quarry 
EIR.  In addition, this SEIR evaluates an alternative stormwater management system that has a 
single, larger detention basin rather than an upper pond and a lower detention basin.  For 
informational purposes, an oversized basin is also explored, although an oversized basin would 
not be required for the Project to maintain pre-project flows. 

This SEIR also evaluates whether these revisions to the hydrology analysis result in any changes 
to the geology analysis; this SEIR concludes that they do not.   
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D.  ORGANIZATION OF THE SUBSEQUENT DRAFT EIR 

This Subsequent EIR (SEIR) replaces the hydrology analysis reflected in the original Leona 
Quarry EIR.   

The SEIR begins with this Introduction (Chapter I), followed by a Summary (Chapter II), which 
describes the revised hydrology analysis, and whether those revisions require any changes to the 
geology analysis.  The Summary concludes with Table II-1, Summary of Hydrology Impacts and 
Mitigation Measures.  This table lists the identified hydrology impact, mitigation measures, and 
the level of significance after implementation of the mitigation.  

The Background for this SEIR, Project Description, and Approval Process (Chapter III) describes 
the Modified Plan project for which this analysis is conducted.  For ease of reference, it reiterates 
the project objectives, project location, project description, and anticipated phasing of the project 
with construction information from the Leona Quarry EIR.  The phasing of the project is 
consistent with the previously adopted Conditions of Approval.  This SEIR  provides an overview 
of the City’s process to consider this SEIR and reconsider the approvals ordered set aside in the 
Dorsey litigation.   

The Hydrology Environmental Setting, Impacts, and Mitigation Measures (Chapter IV) contains a 
discussion of the revised hydrology analysis (included in Section F of the Leona Quarry Draft 
EIR).  The revisions to the hydrology analysis did not result in revisions to the analysis in the 
geology section.  Thus, no revision to the Geology analysis is required for the Subsequent Draft 
EIR.  The Chapter V of this SEIR, Hydrologic Effects on Geologic Conditions, contains a 
detailed discussion of how the revisions in the hydrology analysis affect geologic conditions. 

The Alternatives (Chapter VI) discusses revisions related to hydrology for the alternatives 
evaluated in the original Leona Quarry Draft EIR.  These alternatives include the No Project 
Alternative, which is required by CEQA for all EIRs; a Lower Density Alternative; a Clustered 
Development Alternative; and a Solar Energy Plant Alternative.  The No Project Alternative has 
three variants; an increased quarry operations scenario, a reduced quarry operations scenario, and 
a proposal consistent with adopted general plan densities.  The chapter also contains a summary 
of the alternative’s ranking in terms of environmental superiority.   

The Oversized Detention Basin (Chapter VII) contains a discussion regarding options for 
increasing the detention pond and potential environmental effects for each option.   

Report Authors (Chapter VIII) describes the authors of the SEIR and persons and documents 
consulted during preparation of the SEIR.    

The NOP for this SEIR, as well as background and supporting documents and technical 
information, are presented in the Appendices at the end of the document.   
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CHAPTER II 
SUMMARY 

The scope of this SEIR is described in the court order in the Dorsey litigation.  This SEIR 
replaces the analysis of hydrology impacts that appeared in the Leona Quarry EIR.  This SEIR 
evaluates potential hydrological impacts of the Project and evaluates whether changes to the 
hydrology analysis result in changes to the geology analysis. 

A.  PROJECT DESCRIPTION 

As described in more detail in Chapter III, Project Description, the proposed Project is the 
Modified Plan as identified and analyzed in the Leona Quarry Final EIR, Volume I.  The 
Modified Plan is the “Project” in this Subsequent EIR.  No changes to the description of the 
Modified Plan are proposed in the SEIR.  A reiteration of the description from the Leona Quarry 
EIR is set forth here for easy reference purposes.   

The proposed Project would construct 477 residential units, an approximately 2,300 square foot 
community center, a 2-acre park and 3 additional tot lots, a Village Green area, and pedestrian 
trails on 128 acres of land located at 7100 Mountain Boulevard.  Nineteen (19) single-family 
detached homes would be constructed on about nine acres along Campus Drive, with a 100-foot 
rear building setback from the top of the slope.  The remaining 458 units, consisting of 404 
townhomes and condominiums and 54 affordable senior housing units, would be located in the 
Lower Development Area, on about a third (approximately 45 acres) of the Project site.   

The proposed Project would also construct an approximately 2,300 square foot Community 
Center and a two-acre park near the center of the Lower Development Area.  The park and 
Community Center would be improved with a tot-lot, picnic tables and kitchen facilities within 
the Community Center.  Three additional tot-lots also would be provided in the Lower 
Development Area, and there would be a small Village Green area that provides open space 
between residential units.  Development in the Lower Development Area would gradually step up 
the slope and would be landscaped between the buildings.  The proposed Project would also 
improve the pedestrian trail system envisioned by the City and link the development and the 
natural restored features of the Project site.   

The steep, barren and denuded slopes would be stabilized, restored and landscaped.  The site 
would be reconstructed to provide a sustainable medium for trees, shrubs, and groundcover.  
Historic conditions will be replicated in order to provide an optimum growing environment for 
new landscaping and approaches for landscape installation.    
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The Project would incorporate the Gateway emergency vehicle access (“Gateway EVA”) in 
accordance with state and local fire department standards for a secondary emergency vehicle 
assess.  (The primary emergency vehicle access would still be by way of the development’s 
primary roadway network.)   The Gateway EVA would enter the site from Mountain Boulevard, 
wrap around the Gateway senior housing and connect to “A” Street.  Access would be restricted 
to emergency vehicles and buses only; no public access or parking will be allowed.   

In addition, the proposed Project would incorporate two supplemental emergency accesses 
requested by the Oakland Fire Department and agreed to by the Project sponsor for redundancy 
and to improve and enhance emergency access to and from adjacent neighborhoods.  
Supplemental access and egress would be provided to Altura Place (Altura access) and to Leona 
Street (Northwestern access).  The Altura access would connect “I” Street with Altura Place 
within the City’s existing right of way.  The Northwestern access would follow the existing fire 
access easement along the I-580 right of way (located on the Project site), across the City’s right 
of way on Edan Place, back on to the Project site and connect with Leona Street via an existing 
easement over the Suchan property.  No other improvements or widening are suggested by the 
Fire Department or proposed along Leona Street.   

The reclaimed quarry slopes would have intermittent benches to capture and control surface water 
runoff and erosion.  These benches would accommodate revegetation, open space, wildlife habitat 
enhancement, and potential pedestrian access.  There have been some changes to the stormwater 
management system proposed for the Modified Plan as it was described in the Leona Quarry 
Final EIR, Volume I.  The stormwater management system has been further developed and 
refined, and now includes many attributes not typically found until the final design stage.  The 
stormwater management system is proposed to include two detention facilities:  a small existing 
upper pond with a detention capacity of approximately 3.2 acre feet, and a larger lower detention 
basin with a detention capacity of 15.6 acre feet. 

The Project sponsor anticipates the Project would be developed in phases over 6 to 10 years, with 
site preparation and regrading occurring first.  Major earthmoving operations would occur over a 
period of up to 25 months.  The Project sponsor proposes to start building construction at the 
earliest appropriate time after Project approval; site preparation would be expected to occur from 
7:00 a.m. to 7:00 p.m., five days a week.  Thereafter, about 150 units would be constructed for 
occupancy by the year 2005.  The rest of the development (remaining 327 residential units, park 
areas/trails, and community space) would be constructed in subsequent phases over the following 
six to seven years.   

B.  ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 

This SEIR discusses various parameters that may be used in evaluating the hydrologic impacts of 
the Project.  Several experts have participated in evaluating the hydrologic impacts of this 
Project:  PWA, City Staff, ACFCWCD and BH.  All employ a standard, tested methodology.  
This methodology employs the SCS unit hydrograph and the U. S. Army Corps of Engineers 
HEC computer model.  The experts differ regarding input parameters.  This SEIR concludes that 
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the approaches taken by all experts are reasonable and consistent with standard engineering 
practices, City standards, and ACFCWC standards.  The PWA parameters generally reflect the 
more conservative approach.  Please refer to Chapter IV, Hydrology Environmental Setting, 
Impacts, and Mitigation Measures for a detailed discussion of the differences between the 
parameters.   

This SEIR recommends using the parameters developed as the result of a consensus approach in 
which PWA, City staff, ACFCWCD and BH participated.  The results of this consensus approach 
are reflected in PWA’s October 21, 2003 report.  Table II-1, presented at the end of this chapter 
provides a summary of the revised hydrology impact and mitigation measures.  This table lists the 
only potentially significant hydrology impact:  that development of the Project site could increase 
storm water flow to exacerbate existing flooding.  This impact is discussed and a stormwater 
management system is proposed to fully mitigate this impact.  Please refer to Chapter IV, 
Hydrology Environmental Setting, Impacts, and Mitigation Measures, for a complete discussion 
of the impact and associated mitigation.  The changes to the hydrology analysis reflected in the 
SEIR do not require any revisions to the geology in the original EIR.  Please refer to Hydrologic 
Effects on Geologic Conditions (Chapter V). 

C.  ALTERNATIVES 

Chapter VI of this SEIR summarizes the hydrological impacts of the alternatives that were 
presented in the Leona Quarry EIR.  No changes to the descriptions of the alternatives are 
proposed in this Draft SEIR.  The descriptions from the Leona Quarry EIR are reiterated here for 
easy reference purposes. 

These alternatives include the No Project Alternative (required by the California Environmental 
Quality Act for all environmental impact reports); a Lower Density Alternative; Clustered 
Development Alternative; and a Solar Power Plant Alternative.  This SEIR also considers the 
hydrological impacts of three variants of the No Project Alternative presented in the Leona 
Quarry EIR.  The No Project Alternative, Variant One, describes a heightened operation of the 
quarry as entitled under the existing approved reclamation plan.  Hydrological impacts would be 
similar to those of the Project, as there would be little change from existing hydrologic 
circumstances.  Another variant of the No Project Alternative would be that the quarry operations 
would not be heightened and quarry operations would continue at levels similar to the past five 
years of activity.  Hydrologic impacts would be similar to those of the Project, as there would be 
little change from existing hydrologic circumstances, similar to Variant One.  The revisions to the 
hydrology analysis do not result in any changes to the geology analysis for this alternative.   

A third variant of the No Project Alternative is analysis of General Plan buildout for the Project 
site.  This involves a more intensive residential development project of 1,519 units.  Hydrology 
impacts of such a project would be expected to be similar in nature to those of the proposed 
Project, with the potential of more intensive impacts, subject to the density proposed and whether 
the project would incorporate measures to address existing environmental impacts.  The revisions 
to the hydrology analysis do not result in any changes to the geology analysis for this alternative.  
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The Lower Density Alternative would entail the construction of 236 units while implementing the 
proposed Project’s revised reclamation plan (including grading) and landscape plan.  This 
alternative would provide a stormwater detention basin similar to the proposed Project, resulting 
in similar hydrology impacts.  The revisions to the hydrology analysis do not result in any 
changes to the geology analysis for this alternative.     

The Clustered Development Alternative would entail the construction of 373 units and create 
more open space on site by grouping higher density structures together.  This alternative would 
also implement the proposed Project’s revised grading and landscaping plan.  Regrading and 
construction activities would be similar to the proposed Project.  Hydrology impacts of this 
alternative would be expected to be similar in nature to or proportionally lower than the proposed 
Project depending on the elements of the alternative.  The revisions to the hydrology analysis do 
not result in any changes to the geology analysis for this alternative.    

The Solar Power Plant Alternative was included in the original EIR to respond to the 
community’s request to consider a solar power plant for the site.  This alternative assumes the 
development of about a 100-acre solar power plant that generates solar power from photovoltaic 
(PV) panels with crystalline silicon.  This alternative includes 19 single-family detached homes 
along Campus Drive similar to the proposed Project.  This alternative would entail the 
construction and operation of a manufacturing plant to produce the PV panels required for this 
solar power plant.  Ancillary structures such as multiple inverter facilities and maintenance 
buildings would be required to convert the collected sunlight to energy and transfer it through the 
power grid system.  This alternative would result in less than significant impacts regarding 
flooding by providing the stormwater detention basin similar to the proposed Project.  The 
revisions to the hydrology analysis do not result in any changes to the geology analysis for this 
alternative.  
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TABLE II-1  
SUMMARY OF HYDROLOGY ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES  

  
Environmental Impact Mitigation Measures Significance After Mitigation 
  

SIGNIFICANT BUT MITIGABLE IMPACTS   

Hydrology   

F.1: Development of the Project site could increase storm water 
flow to create localized flooding and contribute to existing 
flooding downstream.    

Mitigation Measure F.1a:  The Project sponsor shall be 
required to construct a stormwater management system, that 
includes a detention basin and outlet works capable of 
maintaining peak flows from the 24-hour, 25-year design storm 
at or below pre-project levels, and that will not fail structurally 
during a 100-year storm, as determined using the parameters 
resulting from the consensus process discussed in this SEIR.  
The basin shall be lined with an impermeable material to 
minimize leakage and contributions to local groundwater flow.  
The stormwater management system reviewed in this SEIR, 
with the 15.6 acre-foot lower detention basin, meets these 
performance standards. 
 

LS 

 Mitigation Measure F.1b:  The Project sponsor shall modify 
the existing Ridgemont Sub-watershed pond (Pond 4).  
Improvements to the pond outflow structure shall include the 
following elements (or design elements that achieve an 
equivalent discharge rating curve using the parameters resulting 
from the consensus process discussed in this SEIR equivalent to 
that achieved by the following elements):  replacing the existing 
30-inch outlet pipe with a 42-inch outlet pipe, adding a single 
drop box with one rectangular orifice, and constructing an 
emergency spillway.  The perimeter of the drop box would be 
comparable to a 36-inch riser and the rectangular orifice would 
be 2.75 feet by 2.0 feet in size.  The replacement of the outlet 
pipe shall be consistent with standard engineering practice.  A 
geotechnical evaluation of the existing detention basin levees 
and proposed modifications shall be completed to assess the 
overall integrity of the pond and recommendations from the 
evaluation shall become part of the Project design and be 
implemented as directed by a registered geotechnical engineer. 
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TABLE II-1 (continued) 
SUMMARY OF ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 

  
Environmental Impact Mitigation Measures Significance After Mitigation 
  

 
SU = Significant and Unavoidable 
LS = Less than Significant 
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 Alternate Mitigation Measure F.1a:  The Project sponsor shall 
be required to construct a stormwater management system that 
will maintain peak flows from the 24-hour, 25-year design 
storm at or below pre-project levels, and not fail structurally 
during a 100-year storm, as determined using the parameters 
resulting from the consensus process discussed in this SEIR.  
The basin shall be lined with an impermeable material to 
minimize leakage and contributions to local groundwater flow.  
The stormwater management system reviewed in this SEIR, 
with a single basin with 20.5 acre-feet of detention capacity, 
meets these performance standards. 
 
Alternate Mitigation Measure F.1b:  The Project sponsor shall 
modify the existing Ridgemont Sub-watershed pond (Pond 4) by 
installing a 42” flow-through pipe system to minimize the 
detention capabilities of that existing pond.   
 

LS 
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CHAPTER III 
BACKGROUND FOR THIS SEIR, PROJECT DESCRIPTION, AND 
APPROVAL PROCESS 

A.  BACKGROUND  

This SEIR evaluates not only the stormflows generated as a result of development of the Project, 
but also redirected stormflows from 4.5 acres of the adjacent, existing Ridgemont subdivision.  
The applicant for the Leona Quarry Project has agreed, at the City’s request, to help correct 
existing drainage deficiencies relating to these 4.5 acres.  The stormflows from 4.5 acres of the 
existing Ridgemont subdivision are not an impact of the Project, but are included in the 
hydrologic analysis in the SEIR because of this arrangement.   

The hydrology analysis of the original EIR was based in part on an analysis conducted by the 
applicant’s consultant, Balance Hydrologics (BH).  A qualified hydrologist and other 
environmental experts on the staff of ESA peer reviewed the BH analysis and performed further 
analyses.  The analysis of the Project in the Leona Quarry EIR (using the BH parameters) resulted 
in a 14 acre-foot basin.   

As the Final EIR was being completed, the City retained PWA to conduct a second peer review of 
the BH analysis.  PWA’s scope of work included reviewing the hydrologic analysis performed by 
BH, coordinating with the Alameda County Flood Control and Water Conservation District 
(ACFCWCD), and providing input to the City as requested.  PWA issued its initial report in 
November 2002, which is attached as Appendix C to this SEIR.   

After PWA completed its initial peer review, City staff recommended that the applicant work 
with PWA and ACFCWCD.  PWA, BH, ACFCWCD, and City Public Works Agency conferred 
extensively and reached consensus on how best to refine the model runs and the analyses to 
achieve this goal.  

During the PWA peer review process, City staff also updated its project approval 
recommendations to reflect the standards PWA recommended.  Staff revised proposed Condition 
of Approval 23 – the condition that addressed hydrology and other issues – to ensure compliance 
with the requirement that 25-year, 24-hour peak flow from the site be equal to or less than 
existing peak flow, and noted that doing so may have required increasing the size of the proposed 
detention basin to provide additional capacity and/or refinements to the proposed outlet structure 
design.   
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On December 17, 2002, the Council approved the Modified Plan and imposed Condition of 
Approval 23, which required the project applicant to implement all the mitigation measures 
described in the hydrology portion of the Mitigation Monitoring Program.  Condition 23a stated 
as follows: 

A master site drainage and grading plan that incorporates a minimum of 14 acre foot 
detention basin as set forth in the Modified Plan, meets the published design criteria set 
forth in the Alameda County publication entitled “Hydrology and Hydraulic Criteria 
Summary for West Alameda County” (1989) and is consistent with the information, 
standards and requirements as set forth in the MMRP [listing mitigation measure 
numbers].  The final design for the stormwater system may include an increase in the on-
site capacity and/or refinement of the outflow structures.   

The City’s approval of the Project and certification of the EIR were then challenged in the Dorsey 
litigation.  As the Dorsey litigation was pending, BH continued refining its plans to meet the 
criteria referenced in Condition 23 and proposed a 15.6 acre-foot detention basin.  PWA had 
commenced its peer review of this latest refinement to the stormwater management system when 
the court issued its initial decision in the Dorsey litigation.   

The Dorsey litigation eventually resulted in a writ.  The provisions of the writ pertaining to 
preparation of this SEIR direct the City and City Council to do as follows: 

1.  Set aside the certification of the EIR until a subsequent EIR is prepared with regard to 
only that portion of the EIR dealing with hydrological issues.  As to the Geology segment 
of the EIR, additional review is ordered only if changes arising out of matters related to 
hydrology result in changes to the geology analysis in accord with standards set forth in 
CEQA Guideline 15162.  (See also Temecula Bank of Luiseno Mission Indians v. Rancho 
Cal. Water Dist. (1996) 43 Cal. App. 4th 425, 437 [discussion of new baseline].)  The 
subsequent EIR shall be given the same notice and public review as required under CEQA 
Guideline 15087; 

2.  Set aside the approvals issued pursuant to Resolution 77544 until a subsequent EIR is 
prepared with regard to only that portion of the EIR dealing with hydrological issues.  As to 
the Geology segment of the EIR, additional review is ordered only if changes arising out of 
matters related to hydrology result in changes to the geology analysis in accord with 
standards set forth in CEQA Guideline 15162.  (See also Temecula Bank of Luiseno 
Mission Indians v. Rancho Cal. Water Dist. (1996) 43 Cal. App. 4th 425, 437 [discussion 
of new baseline].)  The subsequent EIR shall be given the same notice and public review as 
required under CEQA Guideline 15087 

Since the court issued its decision, the stormwater management system has continued to undergo 
refinements.  Designing a stormwater management system is typically a lengthy process, and the 
design is continuously refined at several stages.  Typical engineering practice is to develop a 
preliminary design for a stormwater management system, then refine the fundamental design and 
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add details as the Project progresses.  BH continuously refined and revised its analysis and 
preliminary basin design to accommodate the results of the consensus approach as issues were 
identified and resolved.  PWA peer-reviewed various aspects of the revised analysis as they were 
completed.  PWA issued another report, dated October 21, 2003, which summarizes the entire 
review and contains the final recommendations PWA makes at the end of this consensus process. 

B.  PROJECT OBJECTIVES 

The Project objectives are not revised by this Draft SEIR.  The following description is a 
reiteration of the description of the Project objectives in the Leona Quarry EIR and is presented 
for easy reference purposes.   

The Project sponsor, The DeSilva Group, proposes to redevelop an active rock quarry into a 
residential neighborhood on 128 acres of land located at 7100 Mountain Boulevard.  The Project 
would regrade the existing slopes to less steep slopes consistent with a revised grading plan, 
provide appropriate drainage for slope stabilization, and return the site to seminatural conditions.  
The Project sponsor proposes to build 477 residential units; an approximately 2,300-square-foot 
community center; a 2-acre park and 3 additional tot lots; a Village Green area; and pedestrian 
trails.  The Project is proposed in response to increasing demand for residential space in Oakland 
and neighborhood commercial space in the Project vicinity.  This Project is intended to fulfill the 
City of Oakland’s goals of creating an affordable housing supply and providing uses on the 
Project site that are more compatible with nearby residential neighborhoods than the existing 
quarry.  The Project sponsor proposes to stabilize existing slopes; establish a basin for stormwater 
detention and treatment that may also enhance wildlife habitat opportunities; develop a residential 
neighborhood with a variety of housing types; provide adequate parking for the proposed new 
uses; provide new open space and a pedestrian trail system; and revegetate/reintroduce trees, 
shrubs, and groundcover on disturbed areas of the site to help stabilize the slopes as well as 
improve the visual quality of the hillside.  Long-term slope stabilization would be maintained by 
the existing Geologic Hazard Abatement District (GHAD). 

Specifically, the Project seeks to: 

• Fulfill the objectives of the Land Use and Transportation Element of the General Plan 
(Oakland Community and Economic Development Agency Planning Department, 1998) and 
promote “smart growth” planning principles.  Major objectives include reclamation of the 
site for the provision of “opportunities for open space, housing, and commercial uses” as 
well as reuse of the site “with residential development that is sensitive to the low density, 
residential character of the area [that] serves the needs of the Central Oakland communities.”  

• Replace the current industrial use of the site as an active aggregate quarry with an attractive 
and visually identifiable residential community with architectural styles and a site plan 
design that would be compatible with the surrounding setting, land use patterns, densities, 
and intensities 
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• Provide an economically feasible, integrated, and cohesive residential development project 
that will enable timely reclamation of the site 

• Improve the City’s jobs/housing balance and help the City accommodate its fair share of 
housing needs by providing a mix of housing types and sizes that will be available to a wide 
range of income levels and will meet the needs of a variety of different household sizes  

• Alleviate a regional (Bay Area) housing shortage by providing housing that is close to urban 
job centers and major transportation corridors  

• Protect the health, safety, and welfare of City residents by repairing landslide-prone areas 
and ensuring long-term soil stability  

• Foster more environmentally sensitive modes of transportation, such as public transit, 
walking, and bicycling  

• Provide a significant amount of permanent open space and expand local recreational 
opportunities in open spaces and parklands to meet the passive and active recreational needs 
of local residents 

• Preserve, protect, and enhance riparian corridors and biological resources 
 

C.  PROJECT LOCATION AND CHARACTERISTICS 

The Project location and characteristics are not revised by this SEIR.  The following Project 
description is a reiteration of the description of the Modified Plan in the Leona Quarry EIR and is 
presented for easy reference purposes.   

The Project would include the construction of 477 residential units, an approximately 2,300 
square foot community center, a 2-acre park and 3 additional tot lots, a Village Green area, and 
pedestrian trails.  The steep, barren and denuded slopes would be revegetated and reengineered.   

Nineteen (19) single-family detached homes would be constructed on about nine acres along 
Campus Drive, with a 100-foot rear building setback from the top of the slope.  The remaining 
458 units, consisting of 404 townhomes and condominiums and 54 affordable senior housing 
units, would be located in the Lower Development Area, on about a third (approximately 
45 acres) of the Project site.  A majority of the townhomes and condominiums would have two-
bedrooms (194 units) and three-bedrooms (176 units) and the remaining 34 units would have 
four-bedrooms.  The affordable senior housing units would have 53 one-bedroom units and 1 
two-bedroom unit.  The Gateway affordable senior housing would be built on the most level and 
easily accessible part of the site, which is near Mountain Boulevard.  The Project sponsor 
anticipates 54 units (53 one-bedroom and 1 two-bedroom) would be constructed.   

Multiple clusters of differing home designs would be integrated on the site with access from “A” 
street.  A cluster design of condominiums would surround the Village Green creating a network 
of pedestrian connections.  Above and below the Village Green would be stepped townhomes and 
condominiums three to four stories tall.  Townhomes would be situated above the park and 
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continue up the slope to the Terrace condominiums.  They would be up to five stories in a stepped 
configuration.  The Gateway affordable senior housing would be 3 to 4 stories above a garage.   

The roadway network in the Lower Development Area, as shown in Figure III-1, would consist of 
a main, curved-shaped roadway (“A” Street) that would start at the Mountain Boulevard entrance 
and continue generally through the middle of the Lower Development Area in a northerly 
direction.  From “A” Street, other streets (“B,” “C,” “D,” “G,” and “H”) would provide access to 
the west and northwestern portions of the development area.  “A” Street would terminate with a 
round-about and would connect to other roadways (“I,” “J,” and “K” Streets) in the eastern 
portion of the Lower Development Area.   

The Project would incorporate the Gateway emergency vehicle access (“Gateway EVA”) as well 
as limited, supplemental emergency access and egress to Altura Place and Leona Street.  The 
Gateway EVA would enter the site from Mountain Boulevard, wrap around the Gateway senior 
housing and connect to “A” Street.    Supplemental access and egress would be provided to Altura 
Place (Altura access) and to Leona Street (Northwestern access).    It would connect “I” Street 
with Altura place within the City’s existing right of way.  Internal EVAs would be included that 
connect “A” Street with “I” Street as well as “H” Street with “C” and “B” Streets.  They would be 
20-feet wide (unobstructed) and capable of supporting 65,000 pounds.  Additional pedestrian 
routes would be included throughout the site that also would provide supplemental access for 
both recreational and emergency usage. 

The Project would also include the construction of an approximately 2,300 square foot 
Community Center and a two-acre park near the center of the Lower Development Area (see 
Figure III-1).  The park and Community Center would be improved with a tot-lot, picnic tables 
and a kitchen area in the Community Center.  Three additional tot-lots also would be provided in 
the Lower Development Area and there would be a small Village Green area that provides open 
space between residential units. Development in the Lower Development Area would gradually 
step up the slope, as described in the Leona Quarry EIR, and would be landscaped between the 
buildings (see Figure III-I and Figure III-2).  The Project would improve the proposed pedestrian 
trail system and link the development and the natural restored features of the Project site (see 
Figure III-3).  Characteristics of the Project are outlined in Table III-1.   

The Project includes the proposed regrading of the slopes and slope stabilization.  The proposed 
slopes would have intermittent benches to capture and control surface water runoff and erosion 
and these benches would accommodate revegetation, open space, wildlife habitat enhancement, 
and potential pedestrian access.  This SEIR recommends a mitigation measure requiring a lower 
area detention basin with 15.6 acre-feet of detention capacity to mitigate hydrologic impacts. 

The Project would provide additional on-site parking (See Table III-1, above.)  The site would be 
reconstructed to provide a sustainable medium for trees, shrubs, and groundcover.  Native trees 
and shrubs are thriving in some of the disturbed and undisturbed areas in and around the quarry  
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Figure III-1
Modified Plan, Site Plan
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Figure III-2
Modified Plan, Landscape Plan
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TABLE III-1 
PROJECT CHARACTERISTICS 

  Lower Development Area  

  
Campus 

Drive 

Village 
Green 

Condos 

 
 

Condos 

 
 

Townhomes 

Terrace 
Unit 

Condos 

Gateway 
Affordable 

Senior 

 
 

Totals 

Single Family 19      19 
1 Bedroom      53 53 
2 Bedroom  57 39 68 30 1 195 
3 Bedroom  27 27 92 30  176 
4 Bedroom  10  24   34 
TOTAL 19 94 66 184 60 54 477a 

        
Residential Parking 57-76 C C c c b 1,300-1,333 
        

 
a   Approximately 805,654 square feet of residential use. 
b   The Gateway affordable senior housing will have 23 garage spaces and 19 open spaces (totaling 42 parking spaces) 
c   Most of the parking will be garage spaces. 

  

site.  Historic conditions would be replicated where feasible to provide an optimum growing 
environment for new landscaping and approaches for landscape installation. 

The Project sponsor anticipates the Project would be developed in phases over 6 to 10 years, with 
site preparation and regrading occurring first.  Major earthmoving operations would occur over a 
period of up to 25 months.  The Project sponsor proposes to start building construction at the 
earliest appropriate time after Project approval; site preparation is expected to occur from 
7:00 a.m. to 7:00 p.m., five days a week.  Thereafter, about 150 units would be constructed for 
occupancy by the year 2005.  The rest of the development (remaining 327 residential units, park 
areas/trails, and community space) would be constructed in subsequent phases over the following 
six to seven years.   

D.  APPROVAL PROCESS  

The City of Oakland is the Lead Agency responsible for preparation of this Subsequent EIR 
(SEIR) (CEQA Guidelines Section 15051).  The writ in the Dorsey litigation is directed to the 
City of Oakland and its City Council.  Accordingly, the Planning Commission will make 
recommendations to the Council regarding both the proposed certification of this SEIR and re-
adoption of the approvals previously issued pursuant to Resolution 77544, which were ordered 
set aside in the Dorsey litigation.  The Council will then review the Planning Commission’s 
recommendation and decide whether to certify this Subsequent EIR and whether to re-approve 
the Project approvals that were ordered set aside by the Court in the Dorsey litigation.  If 
approved, the Project would then proceed as described in the Leona Quarry EIR. 
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CHAPTER IV 
HYDROLOGY 

A.  INTRODUCTION 

This chapter of the SEIR describes both existing hydrology at the Project site, and conditions 
during implementation of the proposed Project.  Unless otherwise noted, the setting information, 
surface water data, and hydrologic modeling results pertaining to Leona Quarry and the vicinity 
are provided by the Balance Hydrologics (BH) reports entitled, Analysis of Hydrologic 
Opportunities and Constraints at Leona Quarry, City of Oakland, California (July 2001a) 
(Appendix E) and Balance Hydrologics, Inc., memorandum (October 2001b) (Appendix F); and 
two Philip Williams and Associates (PWA) reports entitled Leona Quarry Hydrologic Review 
(November 2002) (Appendix C) and Leona Quarry Hydrologic Review – Phase Two (October 21, 
2003) (Appendix D).   

B.  SETTING 

Leona Quarry is located within the upper headwaters of Chimes Creek east of I-580 in the 
Oakland Hills.  Surrounded to the north, east, and south by residential neighborhoods, historic 
quarry activities have removed vegetation from the majority of the Project site, and significantly 
altered surface topography through cut and fill operations.  Portions of the site are underlain by 
up to 70 feet of uncompacted fill, while other areas contain hollows formed by rock removal.  
Overall, quarry activity has resulted in steep and sometimes unstable slopes juxtaposed with flat 
surfaces used for quarry equipment storage and site operations. 

The San Francisco Bay Area has a Mediterranean climate with cool, wet winters and dry, hot 
summers.  The majority of precipitation (95 percent) falls as rain from October through April.  
Average annual rainfall at the Project site is approximately 26 inches per year.  Approximately 5-
inches of precipitation are anticipated within a 24-hour period during a 25-year storm event, 
while in a 100-year storm event approximately 6.3 inches of precipitation falls within a 24-hour 
period1.  During severe winter storms, the Project site can receive relatively large volumes of 
precipitation in a short time period. 

                                                      
1   A 25-year storm event has a one in 25 (or 4 percent) probability of occurring in any given year.  A 100-year storm 

event has a one in 100 (or 1 percent) probability of occurring in any given year. 
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SURFACE WATER HYDROLOGY 

WATERSHED BOUNDARIES 

The Leona Quarry and surrounding property form an upstream catchment area for surface water 
flow referred to as a watershed.  The term watershed describes an area of land that drains down-
slope to a common lowest point.  Surface water moves through a network of drainage pathways, 
which converge into creeks and streams, and become progressively larger as the water flows 
downstream.  East of Leona Quarry, water flows in streams or lined channels over the East Bay 
Plain, eventually reaching the San Francisco Bay.  Watersheds can cover a large area or be 
confined to localized drainages.  Every stream and tributary has an associated watershed.  In 
developed areas, manmade features such as roadways, drainage facilities, and impervious areas 
control the flow of water.  Hydrologic analysis often requires that a larger watershed be divided 
into smaller drainage areas, referred to as sub-watersheds, based on similar characteristics such as 
topography and ground cover.  Sub-watershed divisions can provide a more detailed method of 
assessing site drainage patterns and help generate flow estimates at particular locations.  

For purposes of hydrologic analysis, the watershed that includes the Leona Quarry and 
surrounding area can be separated into four major sub-watersheds based on topography 
(Figure IV-1).  The Ridgemont Road sub-watershed is north of the proposed development area 
and includes runoff from the Ridgemont neighborhood.  The Leona Quarry sub-watershed 
includes all the areas of the Project site that have been mined and/or are proposed to be 
developed.  Storm water within the Leona Quarry sub-watershed flows down-slope as surface 
flow, which is then collected and conveyed into three ponds in the Lower Development Area 
(ponds 1, 2 and 3).2  Drainage from the Leona Quarry sub-watershed also flows to concrete 
sediment traps located generally adjacent to I-580.   

The I-580 sub-watershed is located southeast of the quarry.  The Mountain Boulevard sub-
watershed borders the quarry and occupies the area to the south.  Runoff from the Mountain 
Boulevard sub-watershed travels northwesterly in a storm drain under Mountain Boulevard.  All 
four of these sub-watershed areas ultimately drain to a 39-inch pipe at the base of the Project site 
adjacent to I-580.  

Storm water runoff from the Ridgemont Road sub-basin first passes through the Leona Quarry 
sub-watershed before reaching the I-580 storm drain pipe.  Surface water from the Ridgemont 
sub-basin is channeled through drainage pipes into a fourth pond located on the Leona Quarry 
Project site near the northeastern property boundary in the Undeveloped Area, as shown on 
Figure IV-2.  Storm water from this pond subsequently discharges into the Leona Quarry sub-
watershed.  Therefore, storm water runoff from a large portion of the Ridgemont neighborhood is 
discharged onto the Project site and combines with runoff originating in the Leona Quarry sub-
watershed. 

                                                      
2 Subarea locations are identified in the Project Description. 
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Figure IV-1
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Figure IV-2
Existing Site Drainage Features

SOURCE:  Balance Hydrologics, Inc.
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Hydrologic analysis further divided the four major sub-watersheds into smaller sub-basins to 
enable a more detailed analysis of the potential impacts to hydrology resulting from the project.  
The Leona Quarry sub-watershed was divided into six sub-basins to represent existing drainage 
patterns and detention facilities on the quarry site.  The Ridgemont Road sub-watershed was 
divided into two smaller sub-basins to reflect differences in land use.  Approximately 4.5 acres of 
additional land was added to the Ridgemont Road sub-watershed to account for a portion of the 
storm water flows generated from the Ridgemont subdivision.  In the post-project condition, all 
stormwater is proposed to drain to a lower detention basin.  Accordingly, in the analysis of 
proposed future conditions, the Leona Quarry sub-watershed was considered a single sub-
watershed draining to the proposed detention basin.  

EXISTING STORMWATER DRAINAGE FACILITIES 

The existing storm drainage system conveys stormwater beneath I-580 in a 39 inch pipe which 
connects to a series of large pipes.  ACFCWCD estimated capacity is on the order of 180 cubic 
feet per second (cfs) in the 39-inch line under the I-580 freeway (Balance Hydrologics, 2001b).  
BH performed a full pipe flow analysis based on updated survey information, and estimated 
capacity at approximately 172 cfs.  (Balance Hydrologics, 2001b).  The storm drainage system 
eventually surfaces in open channels of Chimes Creek approximately 1,400 feet downstream of I-
580.  Chimes Creek also receives drainage from watershed areas outside the sub-watersheds 
described above.  The majority of Chimes Creek has been enclosed in underground storm drains; 
only three open-channel reaches remain, for a combined length of approximately 1,300 feet.  The 
longest of these reaches parallels Hillmont Drive and is roughly 900 feet in length.  A shorter, 
open-channel stretch of Chimes Creek flows along the southeastern boundary of Mills College 
prior to its confluence with Lion Creek near MacArthur Boulevard (see Figure IV-3).  Lion Creek 
flows southwest from this culverted confluence, largely in underground storm drains, 
approximately 2.6 miles before discharging into Damon Slough north of the Network Associates 
Coliseum. 

GROUNDWATER 

Depth to groundwater across the Project site varies with location and season.  Geotechnical 
exploratory soil borings installed during January and February 2000 revealed groundwater 
ranging in depth from 160 feet below ground surface to artesian conditions (Berlogar, 2000).3  
The variability in groundwater depth may be a result of inconsistent surface water infiltration 
rates across the Project site due to historic quarry operations.  Steep slopes of exposed rock 
characterize the eastern portion of the Project site.  In contrast, other areas of the quarry contain 
deep layers of uncompacted fill.  Groundwater depth may therefore rise significantly following a 
precipitation event in areas that more readily percolate rainwater and are located downslope of 
areas with more impermeable surfaces.  Refer to Geology, Seismicity, and Mineral Resources  

                                                      
3  Artesian groundwater conditions occur when groundwater, confined under pressure, rises and is released to the 

ground surface. 
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Figure IV-3
Chimes Creek Drainage Area

SOURCE:  USGS, Environmental Science Associates
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(Section IV.D of the Leona Quarry Draft EIR) for a further discussion of the groundwater 
conditions underlying the Project site.  Exploratory borings and field observations indicate that 
groundwater surfaces in the Lower Development Area and Restored Slope Area of the quarry.  
Field observations noted a significant flow in the 18-inch corrugated-metal pipe that descends 
from the Lower Development Area to the lower level of the quarry (see Figure IV-2).  The flow 
rate is estimated to be in excess of 10 gallons per minute (gpm) at all observation times over two 
summers of field visits.  

Conductivity4 of this water ranged from 1,200 to 1,500 micromhos, which can indicate a 
groundwater source, possibly originating from springs exposed by quarry operations or percolated 
rainwater.  Chimes Creek was also noted to have a significant flow rate near Seminary Avenue 
and at various locations in the Burckhalter neighborhood in summer 2001.  Flow was estimated to 
range between 20 and 90 gpm, and measured specific conductance was about 600 micromhos.  
Based upon the low conductivity levels and significant flow volumes observed during periods 
when precipitation has not occurred, the upper reaches of Chimes Creek appear to be perennial 
and fed by groundwater inflows, percolated rainwater, and/or urban return flows in addition to 
flows provided by storm water runoff. 

FLOODING 

PROJECT SITE FLOODING 

The lack of vegetation and disturbed steep slopes that characterize the majority of the Project site 
contribute to increased volume and rate of storm water flows.  The perimeter of the site has been 
left relatively undisturbed by previous quarry operations and is relatively well vegetated.  
However, soils in these areas are relatively shallow in depth, and rapid stormwater runoff can 
create a high potential for soil erosion.   

Flooding of I-580 occurred in December 1996 when onsite ponds failed during heavy winter 
storm conditions.  Gallagher & Burke, Inc. subsequently implemented modifications consisting of 
reinforcing the existing berms, channeling surface water flow with low, concrete barriers (K-rails) 
in the Lower Development Area, and installing various devices to filter surface water 
flows(Geomatrix Consultants, 2000).  These modifications were intended primarily to reduce 
erosion, and have a minimal impact on existing peak stormflow amounts. 

EXISTING PONDS 

There are four existing ponds on the project site.  While these ponds do provide some detention 
capacity, they were constructed primarily to facilitate sediment trapping desired for quarry 

                                                      
4  Conductivity (also referred to as specific conductance) is a measure of the ability of water to conduct an electrical 

current.  It is highly dependent on the amount of dissolved solids (such as salt) in the water.  Pure water, such as 
distilled water, has a very low specific conductance, and sea water has a high specific conductance.  Rainwater 
often dissolves airborne gases and airborne dust while it is in the air, and thus often has a higher specific 
conductance than distilled water. Specific conductance is an important water quality measurement because it gives 
a good idea of the amount of dissolved minerals in the water. 
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operations.  Although not designed as detention facilities, ponds can have the effect of reducing 
the rate of discharge from one point in the watershed to the next point further downstream.  Pond 
size and outlet structure configuration, among other factors, control the discharge rate.  Ponds can 
be used to offset the impact of flooding by reducing peak discharge rates to levels below those 
that could damage downstream structures and/or facilities. 

Ponds 1 and 2 are existing ponds located in the lower, southwestern portion of the proposed 
development site and would be removed under the proposed Project design.  Both ponds are not 
equipped with emergency spillways or drainage pipes, and therefore have limited capacity to 
reduce peak-flow rates.  Pond 1 has a maximum volume of 3.35 acre-feet, and Pond 2 has a 
maximum volume of 4.38 acre-feet.  Previous reconnaissance did not identify engineered outlet 
structures at either pond.  Pond 1 outflows via a non-engineered spillway, below which the pond 
retains 0.95 acre-feet of storage. Similarly, pond 2 discharges via a non-engineered spillway and 
retains 2.35 acre-feet of storage below the spillway.   

Pond 3 is the existing pond located in the east-central portion of the proposed development site. 
Pond 3 would be removed under the proposed Project design.  Pond 3 has a maximum capacity of 
14.27 acre-feet and is connected to an 18-inch pipe, which drains to Pond 1.   

Pond 4 is the existing pond located below the Ridgemont neighborhood at the west-central corner 
of the proposed development site.  The Ridgemont pond (pond 4) has an existing storage capacity 
of 3.1 acre-feet.  Pond 4 currently drains through a 30-inch corrugated-metal pipe to the Leona 
Quarry sub-watershed, but has no device to inhibit blockage of the pipe by debris.  The Leona 
Quarry operators constructed Pond 4 at some time in the past but did not have engineering design 
plans, construction plans, or specifications to document the construction practices (PWA, 2003).  
Initial hydrologic analysis indicates that this existing pond is inadequate to manage storm water 
flows resulting from a 25-year storm event and may experience structural failure during a 
100-year storm event.   

EXISTING DEFICIENCIES IN DOWNSTREAM STORM DRAINAGE SYSTEM 

The existing storm drainage system downstream of the Project site, which conveys stormflows 
from the sub-watersheds described above and from other watersheds outside the Project site  is 
inadequate to handle existing peak flows during very large rainfall events.  (ACFCWCD, in 
Balance Hydrologics, 2001a).  Flooding of streets in the residential areas west of I-580 has 
occurred on several occasions.   

Most stretches of Chimes Creek not enclosed by storm drains have unstable creek banks.  
Existing flows in the creek have led to erosion problems that degrade the creek environment, 
affect adjacent property owners, and contribute sediment that may interfere with downstream 
storm drain facilities.  The ACFCWCD stabilized a portion of the creek directly above Seminary 
Avenue using an underground bypass channel and surface low-flow channel.  However, channel 
sections immediately upstream of the stabilized area continue to exhibit indications of bank 
instability and failure.  These existing deficiencies of the downstream storm drainage system 
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extend throughout the area.  It is therefore not feasible for the project site to accommodate 
facilities that would remedy the existing deficiencies. 

RIDGEMONT ROAD 

The 84-acre Ridgemont sub-watershed is upstream of the Leona Quarry sub-watershed and 
receives storm water runoff from a portion of the Ridgemont neighborhood.  Detailed maps of the 
Ridgemont storm drainage system indicate that flows from portions of the Ridgemont 
development are currently directed into outfalls that discharge to a ravine above Leona Street.  
Under existing conditions properties in Leona Heights downslope of this ravine may be exposed 
to substantial risks of flooding, in part from storm water flows being discharged from these 
outfalls (Balance Hydrologics, 2001a). 

C.  REGULATORY FRAMEWORK 

Responsibility for maintaining drainage facilities in Oakland is shared between the ACFCWCD 
and the City of Oakland’s Office of Public Works.  The Project site is under the jurisdiction of the 
City of Oakland.  Some of the downstream drainage facilities are under the jurisdiction of the 
ACFCWCD.   

CITY OF OAKLAND 

The City of Oakland requires projects to adhere to the published standards of ACFCWCD as set 
forth in Hydrology and Hydraulics Criteria Summary for Western Alameda County (Alameda 
County Public Works Agency, 1989). 

ALAMEDA COUNTY FLOOD CONTROL AND WATER 
CONSERVATION DISTRICT 

ACFCWCD published criteria require that proposed primary drainage systems (draining 
watersheds between 50 acres and 10 square miles) in the City of Oakland be designed with 
adequate capacity to accommodate a 25-year storm event, and that all detention facilities be 
designed not to fail structurally in the event of a 100-year storm (Alameda County Public Works 
Agency, 1989).  

SIGNIFICANCE CRITERIA 

The CEQA Guidelines establish that a significant hydrology impact would be expected to occur if 
the Project would: 

• Substantially alter the existing drainage pattern of the site or area, including through the 
alteration of the course of a stream or river, in a manner that would result in substantial 
erosion on- or off-site; 
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• Substantially alter the existing drainage pattern of the site or area, including through the 
alteration of the course of a stream or river, or substantially increase the rate or amount of 
surface runoff in a manner which would result in flooding on- or off-site; 

• Create or contribute runoff water that would exceed the capacity of existing or planned 
stormwater drainage systems; 

• Place housing within a 100-year flood hazard area as mapped on a federal Flood Hazard 
Boundary or Flood Insurance Rate Map or other flood hazard delineation map; 

• Place within a 100-year flood hazard area structures which would impede or redirect flood 
flows; 

• Expose people or structures to a significant risk of loss, injury, or death involving flooding, 
including flooding as a result of failure of a levee or a dam; or 

• Inundation by seiche, tsunami, or mudflow. 

Due to the location of the Project site, certain impacts are not anticipated.  The nearest reservoir 
to the Project site is Chabot Reservoir, approximately four miles south of the Project site.  Based 
upon the quarry’s location relative to the reservoir and topographic elevation, drainage from the 
Project site will not result or contribute to inundation by seiche in the event of Chabot Reservoir 
failure (California Office of Emergency Services, 1975)  Located 2.5 miles from the San Leandro 
Bay, the Project would not cause or contribute to a tsunami.  In addition, the Project site is not 
located within the 100-year floodplain, or within any area mapped on a federal Flood Hazard 
Boundary or Flood Insurance Rate Map or other flood hazard delineation map (ESRI, 2001).   

The City of Oakland uses the performance standards published by the ACFCWCD to establish 
compliance with the CEQA significance criteria.  These standards stipulate that post-construction 
peak flows (runoff) from the Project should not exceed the pre-construction peak flows from the 
Project for the 25-year design storm, and that the basin should not fail structurally during a 
100-year storm.  The following analysis demonstrates that with mitigation, the Project will 
comply with the CEQA criteria.  It also demonstrates that even with the additional redirected 
runoff from approximately 4.5 acres of the existing Ridgemont subdivision, the Leona Quarry 
stormwater management system will meet these standards.   

D.  IMPACTS AND MITIGATION MEASURES 

Impact F.1:  Development of the Project site could increase storm water flow to create 
localized flooding and contribute to existing flooding downstream.  (Potentially Significant) 

The Project site currently consists of fill material placed over large excavations from which rock 
was extracted during quarry mining operations between 1904 and the present.  The steep slopes 
and lack of vegetation that characterize the majority of the Project site cause rapid runoff of storm 
water flows. 
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The proposed Project would include removal of existing ponds 1, 2 and 3 in the Leona Quarry 
sub-watershed (Lower Development Area).  The Project would modify the existing pond 4, which 
currently receives runoff from the 84-acre Ridgemont sub-watershed, to improve its stormwater 
management functions. 

As part of the Project and in consultation with the City, the applicant agreed that storm water 
runoff from 4.5 acres west of Ridgemont Road would be redirected into the Leona Quarry storm 
drain system.  The boundaries of the existing Ridgemont sub-watershed and the area which are 
proposed to be added by rerouting storm water flows are shown on Figure IV-4.  Accepting the 
stormflows from this 4.5-acre area west of Ridgemont Road exceeds the requirements of CEQA.  
It is not a required mitigation for the proposed Project.   

Development of the proposed Project site would include the construction of roads and buildings.  
Streets, parking lots, and rooftops prevent the natural drainage and infiltration of storm water 
through the soil.  Surface water runoff volumes and rates generated from undeveloped, unpaved 
areas can therefore increase significantly when the site is paved, and the capacity for surface 
water infiltration is reduced or eliminated.  Although impervious surface area would increase as a 
result of the proposed Project, landscaping and revegetation of existing bare, steep slopes would 
compensate by reducing surface water runoff rates in other areas of the Project site. 

HYDROLOGIC MODELING AND ANALYSIS 

As explained more fully in Chapter III, Background, various parameters were employed to 
analyze the hydrologic impacts of the Project and the redirection of stormflows from the 
Ridgemont subdivision.  Analysis of the hydrologic impacts of the proposed Leona Quarry 
development involved a hydrologic modeling and constraints analysis (July 2001).  This 
assessment was conducted by Balance Hydrologics (BH) and peer-reviewed by a hydrogeologist 
and environmental consultants on the staff of the EIR preparer.  The BH analysis formed the basis 
for the hydrological analysis in the Leona Quarry EIR.  As the Final EIR was being completed, 
the City retained Philip Williams and Associates, Ltd. (PWA) to conduct a technical peer review 
of the BH analysis and conduct additional surface water modeling.5  PWA reported its initial peer 
review at the October 2, 2002 Planning Commission hearing.  PWA concluded that there were 
differences between some parameter values used by BH and those recommended by ACFCWCD.  
City staff then determined to adopt a more conservative set of parameters to analyze hydrology 
impacts.  PWA and BH, in consultation with ACFCWCD and City staff, worked to arrive at a 
consensus on which parameters should be used in the analysis.  BH revised its input parameters to 
reflect the consensus approach as issues were identified and resolved, and BH presented revisions 
to PWA as they were made.  PWA continuously peer-reviewed those revisions.  PWA issued a 
report in November 2002, as this consensus process was still ongoing.  The November 2002  

                                                      
5   Balance Hydrologics conducted the initial modeling effort and presented their results in the report entitled Analysis 

of Hydrologic Opportunities and Constraints at Leona Quarry, City of Oakland, California, July 2001a, and a 
memorandum from Balance Hyrdologics, Inc. to David Chapman and Grant Gibson, dated October 23, 2001b.  
That is the analysis reviewed in the Leona Quarry EIR and initially peer-reviewed by PWA. 
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PWA report reflects PWA’s original peer review, and it contains a peer review of the revised 
analysis BH had presented by that point.  The hydrologists continued with the consensus process, 
and BH continued to revise the input parameters as issues were identified and resolved.  PWA 
issued its phase two written report in October 21, 2003.6   

The sections below discuss and compare the various values of the parameters and the resulting 
impact of the technical peer review on the hydrologic modeling results.  This SEIR concludes that 
both the BH and PWA parameters are reasonable, and that they are consistent with or are more 
conservative than standard engineering practices and published ACFCWCD criteria and 
standards.  This SEIR recommends using the parameters that resulted from the consensus 
approach, because that set of parameters reflects a more conservative analysis and the 
recommendations of several experts in the field (PWA, BH, ACFCWCD, and City Public 
Works).   

HYDROLOGIC MODEL 

Predictive mathematical hydrologic models are commonly used to characterize existing surface 
water and flow conditions at proposed development sites and can evaluate surface water 
conditions after development.  These predictive models rely on the standard, proven mathematical 
formulas and can efficiently calculate flow conditions at several locations under many conditions.  
As is often the case, however, developing dependable and useable output data from a predictive 
mathematical model relies on review and refinement of the modeling parameters and 
assumptions.  

Evaluation of the existing and proposed hydrologic characteristics of the Leona Quarry site used  
a predictive hydrologic model to estimate runoff rates and volumes and to assess the effects of the 
proposed development.  This type of modeling is commonly conducted with software developed 
by the U.S. Army Corps of Engineers, Hydrologic Engineering Center (HEC).  The HEC-1 Flood 
Hydrograph software provides a well-proven, reliable technical standard for assessing peak rates 
of runoff and developing hydrographs for large watersheds.  HEC-1 is approved by ACFCWCD 
for this type of analysis.  Based on the estimated runoff, the model can also be used to estimate 
storage volume requirements for detention facilities.  In addition, it is the standard rainfall-runoff 
model approved for use by the federal government in conducting Federal Emergency 
Management Agency (FEMA) flood studies.  

BH and PWA both used the HEC-1 modeling program and followed the ACFCWCD hydrology 
guidelines as presented in their Hydrology and Hydraulics Criteria Summary, dated 1989, to 
complete their hydrologic modeling for the Leona Quarry development project.  HEC-1 
hydrologic modeling considers existing soil types, vegetative cover, and slopes at the Project site 
compared with proposed regraded slopes, additional areas of impervious surfaces, and proposed 

                                                      
6  Philip Williams and Associates performed peer review of the model and assumptions and provided 

recommendations from Fall 2002 to August 2003.  Phillip Williams presented their findings in reports entitled 
Leona Quarry Hydrologic Review (November 2002) (which reflects PWA’s peer review of the revised BH 
analysis) and Leona Quarry Hydrologic Review – Phase Two (October 21, 2003) (which reflects PWA’s peer 
review of the storm management system analyzed in this SEIR). 
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landscaping and revegetation plans.  The HEC-1 model is designed to simulate the surface water 
runoff response of a basin to precipitation by representing the basin as an interconnected system 
of hydrologic and hydraulic components.  Each component of the model represents an aspect of 
the precipitation-runoff process within a portion of the watershed, commonly referred to as a sub-
basin.   

Hydrologic processes are represented by model parameters which reflect existing and proposed 
conditions within a sub-basin.  Model input parameters include basin dimensions and flow 
lengths, precipitation amount (rainfall), and precipitation losses.  Precipitation losses include 
factors such as interception and infiltration that are computed using a Soil Classification System 
(SCS) curve number.  Additional parameters are used to assess how excess rainfall is routed 
downstream, and hydraulic parameters to simulate storage and drainage features within the sub 
basin.7 

PRIMARY HYDRAULIC MODELING PARAMETERS 

The following sections discuss key parameters used in the hydrologic analyses.   The technical 
peer review used the HEC-1 hydrologic analysis to evaluate the original input parameters for 
conformance with the ACFCWCD procedures.  The City has determined to use published 
ACFCWCD standards and criteria for evaluating hydrology and designing drainage facilities.   

Design Storm 

The type of rainfall event to which a drainage facility must be designed is referred to as the 
design storm.  The ACFCWCD hydrology manual recommends using the 24-hour, 25-year design 
storm for drainage areas between 50-acres and 10-square miles (6,400 acres).  The watershed area 
for the 39-inch pipe at the base of the Project site adjacent to I-580 falls in this range at 
approximately 250 acres.  The 24-hour, 25-year storm is a storm that produces an amount of 
rainfall over 24 hours that has a 4 percent chance of occurring in a single year or theoretically 
occurs, on average, once every 25 years.  However, 25-year storm events can occur in 
consecutive years.  BH applied the 25-year, 24-hour storm to its analysis in July 2001.  BH 
likewise analyzed the 24-hour, 100-year storm.  BH also evaluated the 2-year storm to model the 
circumstances that are likely to occur with more frequency.  PWA concurred that use of these 
three design storms was appropriate.  During the consensus review that followed PWA’s initial 
peer review, the 5-, and 10-year events8 were also modeled to provide an even wider range of 
storm events, and to model the circumstances believed responsible for existing flooding problems 
that downstream residents have experienced in recent years.  This task was undertaken in part to 
provide a more accurate picture of how the drainage at the site would perform in more frequent 
design storm conditions. 

                                                      
7 The SCS curve number is used to characterize rainfall infiltration and is approved by ACFCWCD for hydrologic 

analysis.  The time lag calculations estimate the time required for runoff to reach the point where peak flows are 
estimated or measured.   

8   The 2-year storm event has a 50 percent chance of occurring in a single year, the 5-year storm has a 20 percent 
chance of occurring in a single year, and the 10-year storm has a 10 percent chance of occurring in a single year. 



IV.  ENVIRONMENTAL SETTING, IMPACTS, AND MITIGATION MEASURES 
HYDROLOGY 

 
ER01-33-SUBSEQ / Leona Quarry IV-15 ESA 201088 
Draft Subsequent EIR 

Rainfall   

Representative rainfall depth is a basic parameter in hydrologic modeling, and requires evaluation 
for refinement of the hydrologic model.  The ACFCWCD manual provides a method for 
estimating the depth of rainfall for a range of design storms based on the mean annual 
precipitation for a given location.  The method provides a factor that is applied to the annual 
precipitation depth to calculate the design storm depth.  ACFCWCD provides maps that show 
lines of equal rainfall depth within Alameda County (referred to as isohyetal maps) and that show 
mean annual precipitation for all of western Alameda County.   

ACFCWCD maps show a mean annual rainfall of approximately 25 inches at the Project site.  
(Alameda County Public Works Agency, 1989).  BH compared the map data against data from 
the EBMUD Upper San Leandro Filter Plant rain gage, located approximately 0.5 miles from 
Leona Quarry.  BH calculated the long-term average rainfall measured by that range gauge at 
25.6 inches per year.  BH projected that rainfall at the site would be higher than that measured at 
the gauge, since the site is at a higher elevation.   

PWA determined that the rain gauge reflected a mean annual rainfall of 25.4 inches.  PWA 
recommended using a mean annual precipitation of 26 inches per year, and rainfall depths of 5.05 
inches for the 25-year storm, and 6.27 inches for the 100-year storm.  Because it is reasonable to 
assume that rainfall may be slightly higher at the site than is reflected in the data from the rain 
gauge, and because the PWA recommendations are based upon extensive historic data from a rain 
gauge measuring actual rainfall, the consensus was to incorporate the PWA recommendations 
into the modeling.  The HEC-1 modeling completed by BH for the stormwater management 
system reviewed in this SEIR uses the PWA-recommended numbers for the 25-, and 100-year 
storms, and uses the same methodology to project rainfall for the 2-, 5-, and 10-year storms.   

Drainage Area 

HEC-1 applies the design storm rainfall to the area of the watershed in order to estimate runoff 
over the area of interest.  The boundaries of the watershed area are determined by topography and 
drainage infrastructure contributing runoff to the area.  Watershed areas are often sub-divided into 
sub-watersheds in order to provide a more detailed reflection of site drainage patterns and/or to 
generate peak flow estimates at particular locations (such as drainage infrastructure or stream 
confluences).  

Using proposed development plans supplied by City Staff, topographic data provided by BH , 
aerial photos from ACFCWCD, USGS topographic data, and information from site visits, PWA 
assessed the appropriateness of the watershed boundaries identified by BH for use in the HEC-1 
model.  PWA concluded that the selection of sub-watersheds was generally appropriate to 
represent site topography, drainage patterns and facilities.  The BH sub-watershed delineations 
are similar to ACFCWCD delineations except in the case of the Mountain Boulevard sub-
watershed.  Evaluation of the sub-watershed delineations showed that the ACFCWCD delineation 
of the Mountain Boulevard sub-watershed included 10 additional acres along the eastern edge of 
the study area that were not included in BH’s original sub-watershed delineations.  PWA 
conducted site reconnaissance to further refine this parameter.  Based on that reconnaissance, 
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PWA and BH reached consensus that an additional 3.2 acres should be included in the sub-
watershed delineations.   

Because doing so represented a more conservative approach, the consensus was to run the 
hydrologic model to include the additional 3.2 acres of the Mountain Boulevard sub-watershed.  
The hydrologic modeling reviewed in this SEIR (that indicates a 15.6 acre-foot basin is 
appropriate) includes this additional acreage.  The inclusion of a larger area in the sub-basin 
results in a larger peak discharge for the Mountain Boulevard area and therefore more 
conservatively estimates total runoff.   

SCS Curve Number  

The SCS (U.S. Department of Agriculture, Soil Conservation Service; now called Natural 
Resource Conservation Service) curve number is used to characterize the tendency of soil and 
land use types to generate runoff, and is approved by ACFCWCD for hydrologic analysis.   

The US Department of Agriculture (USDA) has instituted a soil classification system for use in 
soil survey maps across the country, which assigns letter classifications to soil types.  Based on 
experimentation and experience, the USDA has related drainage characteristics of soil groups to a 
curve number.  The SCS (now the NRCS) provides information enabling scientists to relate soil 
group type to the curve number as a function of soil cover, land use type, and antecedent moisture 
conditions.  

BH calculated SCS curve numbers based on existing and potential land use categories, and using 
both the class B and class D soils as indicated in the most current USDA survey for the area.  
ACFCWCD assigned curve numbers that assume less runoff potential using different 
assumptions about soils, land uses and vegetative cover.  Using aerial photographs, the proposed 
development plans, and site reconnaissance, PWA determined how sensitive the hydrologic 
modeling was to the differences between the BH curve numbers and the ACFCWCD curve 
numbers.  It concluded that the different curve numbers made no material difference in peak 
discharge for most of the sub-watersheds.  However, the difference did result in an increase to 
total watershed peak discharge when the Mountain Boulevard sub-watershed curve number was 
changed from the curve number estimated by BH to that estimated by ACFCWCD.   

PWA then used the USDA National Engineering Handbook (1985) (per ACFCWCD guidelines) 
to independently estimate a curve number for the Mountain Boulevard residential area.  PWA 
initially calculated a composite curve number for the Mountain Boulevard sub-watershed of 80.  
Using a curve number of 80 resulted in a slight increase in the design storm total watershed peak 
discharge over the BH estimate for both existing and post-project conditions.  Consequently, as 
part of the consensus approach, BH conducted a more detailed land use and soil type analysis of 
the Mountain Boulevard sub-watershed that established curve numbers at 85.3 for existing 
conditions and 85.7 for proposed conditions.  These numbers were higher than PWA’s composite 
curve number, but lower than the ACFCWCD estimate of 87.  PWA, BH and the ACFCWCD 
concurred that the adjustment BH had made represented a more refined assessment of actual site 
conditions, based on the Alameda County Soil Survey (1981) and site reconnaissance.  However, 
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the consensus was also that the HEC-1 model results did not change significantly regardless of 
whether the number 85.3, 85.7 or 87 was used.  Because the ACFCWCD curve number estimates, 
including the Mountain Blvd. sub-watershed estimate of 87, represent a more conservative 
approach, the consensus was to use the ACFCWCD numbers in the modeling.  The ACFCWCD 
curve numbers are used in the HEC-1 model analysis reviewed in this SEIR. 

Initial Loss 

The initial loss parameter is a representation of precipitation losses including initial surface 
moisture storage at the start of the model event.  There was no difference of opinion regarding the 
initial loss parameter.  The BH analysis and the PWA analysis both used the HEC-1 default 
method to quantify this parameter.  This practice conforms to ACFCWCD methodology.   

Time Lag  

The time lag is the time required for runoff to reach the point where peak flows are measured.  
The time lag is quantified in the HEC-1 model using a time-lag parameter.  Inputs required to 
determine time lag include overland flow components such as flow length, slope, surface 
roughness, and percent of basin represented by the overland flow.   

PWA determined that BH and ACFCWCD estimated different time lag factors.  However, it also 
conducted a sensitivity analysis which concluded that the differences did not significantly impact 
the model results.  Because the ACFCWCD estimates were more conservative, the consensus was 
to use ACFCWCD inputs in determining time lag.  In April 2003, ACFCWCD staff confirmed 
that the time lag estimates used by BH in its 2002 analysis reflected current ACFCWCD 
guidelines, with the exception of effects caused by the difference in opinion regarding the 
Mountain Boulevard sub-watershed, which were addressed as explained above.    

Stage-Discharge Curve 

The depth of water in a pond is termed “stage.”  A stage-discharge curve indicates the amount of 
water (“discharge”) that will be leaving the pond when the water level is at any given stage.  The 
stage-discharge curve is based on standard hydraulic equations for pipes, weirs and orifices and is 
a computation of the amount of water flowing out of the pond at a given stage.  The storage 
capacity represents the amount of water each pond can hold, and is determined from surveyed 
topographic data.  The storage capacity and calculated stage-storage relationship were established 
in the 2001 Leona Quarry hydrologic study conducted by BH and were determined appropriate in 
the subsequent peer review.  PWA concurs that BH’s pond volume and stage-storage relationship 
estimations for each pond appear reasonable based on the surveyed footprint. 

Ponds Initially Empty 

The BH analysis projected that, because 25-year storms are not likely to occur as the first storm 
of the season, that existing ponds would be full up to the spillway at the beginning of a 25-year 
storm.  BH projected that ponds 1 and 2 would be full of water up to the spillway crest elevations, 
retaining 0.95 acre-feet and 2.35 acre-feet, respectively, at the onset of a 25-year storm.   
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ACFCWCD expressed concern that projecting the ponds as initially full would result in higher 
existing peak flows, which would in turn mean that the peak flows the Project would have to 
maintain in post-Project conditions would be higher.  ACFCWCD recommended that the ponds 
be considered initially empty, and that the full pond storage volume below the spillway be 
considered available to store water from the design storm.   

PWA concurred with the ACFCWCD approach that Ponds 1 and 2 should be considered initially 
empty.  The consensus was that assuming that the ponds are initially empty results in a more 
conservative characterization of existing site conditions and storm water flows.  The revised 
HEC-1 model reviewed in this SEIR reflects that assumption. 

No Material Dispute Regarding Ponds 3 and 4 

There is no material dispute between the parameters used to model the operations of existing 
pond 3, which is proposed for removal by the project.  Although the exact details of the existing 
outlet structure are not known because much of the structure is covered by rock, BH and the 
ACFCWCD assume that the pond outlet structure can be modeled as an 18-inch riser with a 12-
inch circular orifice, whereby flow is limited to 22 cubic-feet per second by the 18-inch 
corrugated metal outlet pipe.  PWA concurs that the limiting flow parameter (22 cfs) appears 
reasonable based on the assumed outlet dimensions and the rating curve.   

Pond 4 is also referred to as the Ridgemont sub-watershed detention basin and is located in the 
west-central corner of the site.  Under the proposed Project design, this pond would remain in 
place.  HEC-1 model results indicate this pond is currently inadequate to handle storm water 
flows resulting from 25-year and 100-year storm events.  BH and PWA concurred on estimates of 
the storage volume, associated stage-storage relationship of Pond 4, and estimates of storage 
capacity and stage-storage curves.  PWA and BH also concurred in the stage-discharge 
relationship using standard equations for pipe hydraulics based on and assuming a 15-foot weir 
spillway if the pond overtops.  The rating curves generated by PWA during their peer review 
were generally consistent with those developed by BH.  There are no material differences of 
opinions regarding input parameters for analysis of this pond. 

CONCLUSIONS OF ANALYSIS 

There is a potential for the Project to increase existing flooding on and off the Leona Quarry site 
during large storms such as a 25-year event.  

The Project sponsors propose to mitigate hydrology impacts with a stormwater management 
system designed both to maintain peak flows from the 24-hour, 25-year storm at or below pre-
project levels, and to function in a 100-year storm without failing structurally.  The stormwater 
management system includes modifying the upper pond (Pond 4) and constructing a lower 
detention basin.  The proposed lower detention basin would be constructed within the same 
footprint as the basin studied in the Leona Quarry EIR, and would require no modifications to the 
density, proposed open space, road layout or site plan of the Modified Plan.  The proposed lower 
basin would have 15.6 acre-feet of detention capacity, with one foot of freeboard equating to 17.6 
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acre-feet of total detention volume when full (see Figure IV-5).  The basin would have 3:1 
(horizontal to vertical) internal side slopes, bottom and top elevations at 296.0 and 315.5 feet, 
respectively, a single outlet box with a perimeter comparable to that of a 42-inch riser with a rim 
elevation of 313.5 feet, and two orifices (lower orifice 2 ft by 2 ft with flowline elevation at 299.0 
ft, and upper orifice 1.75 ft by 2 ft with flowline elevation at 307.0 ft).  The design assumes that 
the lowermost three feet of the proposed detention basin would be reserved for water quality 
improvement, and the 15.6 acre-feet detention capacity of the pond does not include these bottom 
three feet.  The basin is already subject to a geotechnical mitigation measure required by the 
Leona Quarry EIR that the proposed detention basin be lined with an impermeable material to 
reduce infiltration to the subsurface.   

 

 
  

The proposed stormwater management system will fully mitigate the hydrology impact.  PWA 
concurs in this conclusion.  Pre- and post-Project flows after mitigation are shown below in 
Table IV-1.  

TABLE IV-1 
PROJECTED PRE-PROJECT AND POST-PROJECT FLOWS 

_________________________________________________________________________ 
 

Design Storm 
Existing Flow 

(cfs) 
Post-project Flow 

(cfs) 

2-year 71 70 

5-year 112 112 

10-year 139 137 

25-year 168 163 

100-year 224 224 
__________________________ 
 
SOURCE:  PWA, October 2003 
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Both the BH and PWA parameters are reasonable, and they are consistent with or are more 
conservative than standard engineering practices and the requirements of the City and the 
published standards of the ACFCWCD.  Because the set of parameters resulting from the 
consensus process reflects a more conservative approach, this SEIR uses those parameters to 
model hydrology.  The HEC-1 analysis reviewed for this SEIR adopts the parameters that 
resulted from the consensus process.  The hydrologic parameters used to simulate surface water 
flows at the Leona Quarry Project site are in conformance with ACFCWCD standards, and 
standard engineering practice.  The analysis confirms that the proposed stormwater management 
system would reduce Project impacts to pre-project levels, and would maintain pre-project levels 
even with the inclusion of redirected flows from the Ridgemont subdivision.  Post-Project 
24-hour, 25-year peak flows would be equal to or less than existing peak flows from a 25-year 
storm.  The stormwater management system would operate during a 100-year, 24-hour storm 
without structural failure.  In fact the stormwater management system studied in this SEIR would 
maintain peak flows from the 100-year storm at pre-project levels.  

MITIGATION MEASURES 

Mitigation Measures F.1a and F.1b shall be included as part of the proposed Project.  

Mitigation Measure F.1a:  The Project sponsor shall be required to construct a stormwater 
management system, that includes a detention basin and outlet works capable of 
maintaining peak flows from the 24-hour, 25-year design storm at or below pre-project 
levels, and that will not fail structurally during a 100-year storm, as determined using the 
parameters resulting from the consensus process discussed in this SEIR.  The basin shall be 
lined with an impermeable material to minimize leakage and contributions to local 
groundwater flow.  The stormwater management system reviewed in this SEIR, with the 
15.6 acre-foot lower detention basin, meets these performance standards. 

Mitigation Measure F.1b:  The Project sponsor shall modify the existing Ridgemont Sub-
watershed pond (Pond 4).  Improvements to the pond outflow structure shall include the 
following elements (or design elements that achieve an equivalent discharge rating curve 
using the parameters resulting from the consensus process discussed in this SEIR 
equivalent to that achieved by the following elements):  replacing the existing 30-inch outlet 
pipe with a 42-inch outlet pipe, adding a single drop box with one rectangular orifice, and 
constructing an emergency spillway.  The perimeter of the drop box would be comparable 
to a 36-inch riser and the rectangular orifice would be 2.75 feet by 2.0 feet in size.  The 
replacement of the outlet pipe shall be consistent with standard engineering practice.  A 
geotechnical evaluation of the existing detention basin levees and proposed modifications 
shall be completed to assess the overall integrity of the pond and recommendations from the 
evaluation shall become part of the Project design and be implemented as directed by a 
registered geotechnical engineer. 

Significance After Mitigation:  Less than Significant.   

_________________________ 
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ALTERNATE STORMWATER MANAGEMENT SYSTEM TO MITIGATE 
THE HYDROLOGY IMPACT 

The performance standards described in Mitigation Measure F.1a could also be met with the 
alternative stormwater management system.  While refining the stormwater management system 
design, BH determined that it would be possible to transfer the detention capacity currently 
provided in the upper Ridgemont Subwatershed pond 4 to the proposed lower detention basin if 
the capacity of the lower basin were increased.  Under this alternative, pond 4 would not be 
designed to detain flow and stormwater would flow through a drainage pipe.  The single basin 
would include capacity beyond that required for stormwater detention to implement the water 
quality mitigation measures already required by the Leona Quarry EIR.9 

This alternative could improve the drainage system.  A single basin would reduce maintenance 
requirements.  This alternative stormwater system would also eliminate the need to install all the 
proposed improvements to pond 4 (as described in Mitigation Measure F-1b), which is in 
environmentally sensitive areas of the Project site.  Increasing capacity for water quality 
treatment would have the additional benefit of further reducing peak stormwater flows below pre-
project levels during the most frequent storms (less than 1.5 inches of rain in 24 hours) and which 
create the majority of annual runoff.  

Hydrologic analysis for this single-basin system utilizes a basin configuration that includes 
various individual design modifications intended to increase the potential detention volume while 
maintaining the same basin footprint as that proposed for the Project (see Chapter VII, Oversize 
Detention Basin).  The design modifications include steepening interior basin slopes to 2.5:1 
(Horizontal:Vertical), constructing a 3-foot high interior wall, and raising the top of berm 3 feet, 
to 318.5 feet.  Other combinations of design option elements could also be used with similar 
results.   

The resulting alternate single basin would accommodate 20.5 acre-feet of detention capacity, and 
an additional 3 acre-feet of water quality treatment capacity, while maintaining one foot of 
freeboard.  The total volume of this basin, including freeboard, would be 25.4 acre-feet at an 
elevation of 318.5 feet.  The single basin would be constructed within the same footprint as the 
basin studied in the Leona Quarry EIR, and would require no modifications to the density, 
building footprints, proposed open space, road layout or site plan of the Modified Plan.  
Modifications to pond 4 under this single basin proposal would include replacing the outlet pipe 
with a 42” drain pipe equipped with a trash rack to inhibit debris from obstructing the outlet.   

                                                      
9   The Leona Quarry EIR provides that water quality impacts will be mitigated through selection of mitigation 

measures from a menu of structural and treatment BMPs.  These could include increasing the water volume 
capacity of the basin to allow for water treatment, grassy swales, small detention basins beneath large parking areas, 
or other listed measures.  The basin studied in the Leona Quarry EIR proposed to implement this measure in part by 
reserving the lowermost three feet of the basin (0.1 acre-feet of water volume) for water quality treatment.  The 
alternative single basin studied in this SEIR proposes to implement this existing mitigation measure by locating 
more water treatment functions in this single basin, reserving three acre-feet of water volume capacity for this 
purpose.   
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A hydrologic analysis was performed on this single-basin system using the parameters that 
resulted from the consensus approach following PWA’s initial peer review, and employing the 
same methodology used by all experts to study Leona Quarry hydrologic impacts.  The analysis 
determined that detention capacity of 20.5 acre feet would be sufficient to accommodate the 
detention capacity lost by eliminating the need for pond 4.  The single-basin system would meet 
stormwater management performance standards by not increasing peak flows for the 25-year 
design storm, and not failing structurally during a 100-year event.   

The change to a single basin system would not result in any other significant environmental 
impacts.  The single basin system would further reduce the already less-than-significant 
disturbance of environmentally sensitive areas below that proposed for implementation of 
Mitigation Measures F.1a and F.1b.  Visually, this alternate basin would not result in significant 
changes because the only major change would be the increased height of the berm (3 feet), which 
would be obscured by vegetation and trees.  The alternate basin would occupy the same footprint 
as the Project basin considered in the SEIR.  Because the single basin would be constructed 
within the same footprint as the basin studied in the Leona Quarry EIR, and would require no 
modifications to the density, building footprints, proposed open space, road layout or site plan of 
the Modified Plan, it would not change the impacts of the Modified Plan.   

The alternate mitigation measures required for the alternate stormwater management system 
would be as follows: 

Alternate Mitigation Measure F.1a:  The Project sponsor shall be required to construct a 
stormwater management system that will maintain peak flows from the 24-hour, 25-year 
design storm at or below pre-project levels, and not fail structurally during a 100-year 
storm, as determined using the parameters resulting from the consensus process discussed 
in this SEIR.  The basin shall be lined with an impermeable material to minimize leakage 
and contributions to local groundwater flow.  The stormwater management system 
reviewed in this SEIR, with a single basin with 20.5 acre-feet of detention capacity, meets 
these performance standards. 

Alternate Mitigation Measure F.1b:  The Project sponsor shall modify the existing 
Ridgemont Sub-watershed pond (Pond 4) by installing a 42” flow-through pipe system to 
minimize the detention capabilities of that existing pond.   

Significance After Mitigation:  Less than Significant.   

Either Mitigation Measures F.1a and F.1b or this alternate stormwater management system will 
reduce hydrology impacts to less than significant levels.  The environmental consequences of 
imposing one set of measures or the other are essentially the same.  

_________________________ 
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CHAPTER V 
HYDROLOGIC EFFECTS ON GEOLOGIC CONDITIONS  

A.  INTRODUCTION 

This section of the SEIR considers whether revisions to the analyses of hydrologic impacts 
require revisions to the geologic analysis of the Leona Quarry EIR.  The Geology, Seismicity and 
Mineral Resources section of the Leona Quarry EIR discusses the geologic setting and provides 
analyses of surface fault rupture, earthquake ground motion, slope instability and failure, 
settlement, soil erosion, effects to groundwater resources, and impacts to mineral resources and 
sulfur-bearing mineral ores.   

No revisions to the geology analysis are required.  The revisions to the hydrology analysis stem 
from use of the parameters that resulted from the consensus approach following PWA’s initial 
peer review.  Use of those parameters resulted in a larger detention basin than was studied in the 
Leona Quarry EIR.  The following sections discuss whether the enlargement of the detention 
basin could affect the earlier geology impact analysis.  The stormwater management systems 
studied in this SEIR still propose to collect stormflows and convey them through pipes into 
detention facilities.  Accordingly, the revisions to the hydrology analysis do not indicate any 
changes to slope or soil stability over what was studied in the Leona Quarry EIR.  Similarly, the 
revisions to the hydrology analysis do not indicate any changes in the analysis of how the 
geotechnical aspects of the site might affect the operation of the stormwater management system.  
The following sections evaluate the geological aspects of the proposed larger basins, reiterate the 
Leona Quarry EIR analysis of geologic and seismic issues related to the Modified Plan, and 
discuss whether revisions to the hydrology analysis affect each potential geologic or seismic 
impact analyzed in the Leona Quarry EIR.  No other geologic conditions raised new issues or 
indicate a need to complete further geologic analysis. 

B.  GEOLOGICAL ASPECTS OF ENLARGED DETENTION BASINS 

This SEIR refers to a 15.6 acre-foot basin (detention capacity) in Mitigation Measure F.1a, and a 
23.5 acre-foot basin (detention capacity and water quality treatment capacity) in Alternate 
Mitigation Measure F.1a.  The 15.6 acre-foot basin includes interior slopes of 3:1 
(Horizontal:Vertical) and a berm height of 315.5 feet.  The 23.5 acre-foot basin includes interior 
slopes of 2.5:1 (Horizontal:Vertical), a 3-foot high interior wall, and raising the top of berm 3 
feet, to 318.5 feet.   

The geotechnical evaluation of the design modifications addressed in Chapter VII includes a 
slope stability analysis.  The analysis utilized the UTEXAS3 slope stability model to evaluate 
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combinations of design options.  To ensure a comprehensive assessment of all factors that might 
contribute toward a possible slope failure, slope stability was modeled under static, seismic and 
rapid draw-down conditions.  The model then determined the factors of safety for the slopes 
under these conditions.  The resulting factors of safety1 indicated that all slope configurations 
were well within standard engineering design parameters for stability.  The 15.6 acre-foot and 
23.5 acre-foot basins embody designs that would have higher factors of safety than the 
combinations of design options analyzed (such as less steep slopes).  Accordingly, the 15.6 acre-
foot and 23.5 acre-foot basins are projected to be stable.   

C.  SURFACE FAULT RUPTURE DURING AN EARTHQUAKE    

The Leona Quarry site is not located within an Alquist-Priolo Fault Rupture Hazard Zone as 
designated through the Alquist-Priolo Earthquake Fault Zoning Act.  Previous studies identified 
shear zones on the project site that, although not likely related to activity on the Hayward fault, 
could experience minor sympathetic offsets in the event of a major Bay Area earthquake.  The 
Leona Quarry EIR provided appropriate mitigation for hazards related to minor sheer zone offsets 
and determined that rupturing of the surface during an earthquake was less than significant.  This 
seismic condition, as analyzed in the original Leona Quarry EIR, does not change due to the 
revisions to stormwater impact mitigation which used the more conservative hydrology analysis 
in this SEIR.  The potential for surface fault rupture depends upon the presence or absence of an 
active fault, not the presence or size of a detention facility.  Accordingly, changes to the 
hydrology analysis do not require any revisions to the original geology analysis relating to surface 
fault rupture.   

D.  EARTHQUAKE GROUND SHAKING IMPACTS 

The subject site is located near the Hayward fault and could experience extreme ground shaking 
for an extended duration.  Although the materials underlying the project site are composed of 
bedrock materials and have a relatively low capacity to amplify seismic waves, ground shaking 
could cause significant damage to the engineered fills, structures, and roadways of the completed 
residential development. The Leona Quarry EIR provides mitigation to ensure that impacts 
related to earthquake ground shaking would remain less than significant.  Impacts relating to 
earthquake ground shaking depend upon the seismic condition existing at the site.  This seismic 
condition, as analyzed in the original Leona Quarry EIR, does not change due to the revisions to 
stormwater impact mitigation, including larger basins, which used the more conservative 
hydrology analysis in this SEIR.  No revision to the original geology analysis is required for this 
SEIR. 

                                                      
1    Stability is determined by the resulting  “factor of safety” as determined through slope stability modeling.  Static 

conditions refer to non-seismic forces acting on a slope such as gravity, seismic conditions refer to earthquake 
ground motions affecting slope stability, and rapid draw down conditions refer to changes in the slope stability 
caused by the rapid removal of the hydrostatic pressures, which occur when water presses against a saturated slope.   
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E.  SLOPE INSTABILITY   

The Leona Quarry site includes high, relatively steep slopes, composed of bedrock in varying 
stages of weathering.  Bedrock contacts, fractures, and shear zones provide areas of weakened 
rock.  Colluvium, slope wash, and landslide debris cover many areas within the quarry, including 
the slopes on the north and northeast slopes.  Many of the existing slopes are over-steepened due 
to quarry operations or to previous slope failures.  The proposed grading plan would reconfigure 
the slopes and quarry pit areas, thereby stabilizing the majority of the slopes by reducing the 
current slope gradient, controlling groundwater and surface water, and removing much of the 
landslide and other loose fill materials.  As analyzed in the original Leona Quarry EIR, proposed 
improvements to stormwater management would control drainage compared to existing drainage 
conditions and reduce the potential for related slope instability hazards.  This slope stability 
condition, as analyzed in the original Leona Quarry EIR, does not change as a result of revisions 
to stormwater impact mitigation which used the more conservative hydrology analysis in this 
SEIR.  The stormwater management systems studied in this SEIR still proposes to collect 
stormflows and convey them through pipes into one or two engineered detention ponds, leaving 
slopes unaffected by the changes in the hydrology analysis.  The slope stability of the proposed 
basins is addressed at the beginning of this Chapter.  No revision to the original geology analysis 
is required for this SEIR. 

F.  SETTLEMENT AND RELATED GEOLOGIC HAZARDS 

Given the large quantity and the design depths of the proposed fills, the potential for settlement of 
both the existing fills and those to be placed or imported as part of the project is an important 
consideration for the proposed development.  This geologic hazard, as analyzed in the original 
Leona Quarry EIR, does not change as a result of revisions to stormwater impact mitigation 
which used the more conservative hydrology analysis in this SEIR.  The EIR already requires that 
all fill (including fill underneath the basin) be engineered to avoid settlement hazards.  No 
revision to the original geology analysis is required for this SEIR. 

G.  SOIL EROSION 

Soil erosion hazards could occur during preliminary stages of construction, especially during 
initial site grading and stripping, when many piles of loose soil and rock materials would be 
present; during importation of fill and recompaction; and prior to construction of final building 
pads and resurfacing of streets and sidewalks.  The majority of soil erosion on construction sites 
is caused by precipitation and stormwater runoff, although wind erosion can increase erosion 
rates, especially in loose, fine-grained materials.  In addition to causing sedimentation problems 
in storm drain systems, rapid water and wind erosion can create deep gullies that increase in size 
and undermine engineered soils beneath foundations and paved surfaces.  This potential geologic 
hazard condition, as analyzed in the original Leona Quarry EIR, does not change as a result of 
revisions to stormwater impact mitigation which used the more conservative hydrology analysis 
in this SEIR.  The construction of the 15.6 acre-foot basin or the 23.5 acre-foot basin will not 
significantly increase the amount of soils exposed to erosion.  After construction, neither 
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stormwater management system will present a greater risk of erosion than was studied in the 
Leona Quarry EIR.  No revision to the original geology analysis is required for this SEIR. 

H.  GROUNDWATER EFFECTS ON PROPOSED DETENTION BASIN 

The analysis in the original Leona Quarry EIR determined that localized groundwater levels 
could be affected if the detained water were allowed to infiltrate into the subsurface sediments.  
Potential impacts to groundwater flow related to infiltration of surface water include groundwater 
mounding, a condition that results in locally high water levels as surface water migrates vertically 
downward.  Groundwater mounding could affect groundwater flow both upgradient and 
downgradient of the detention pond and could redirect flows or cause groundwater levels to rise 
behind the mounded area.  A mounded groundwater condition could increase volume gradients 
and flow gradients, resulting in shallower groundwater that could potentially lead to seepage onto 
the surface or into underground structures in downgradient neighborhoods.  Short and long-term 
effects of infiltration could also include saturation and eventual failure of native hillside materials 
and non-native engineered fills underlying the basin.  The original Leona Quarry EIR identified 
mitigation to reduce this condition to a less than significant level consisting of lining the basin.  
Although the detention basin proposed under the project would have a larger capacity than the 
basin analyzed in the original Leona Quarry EIR, the basin will still be lined.  The potential for 
groundwater impacts would not change and therefore, no revision to the original geologic 
analysis is required under this SEIR. 

I.  MINERAL RESOURCES  

The Leona Quarry EIR determined that development of a residential community at the Leona 
Quarry site would permanently restrict the ability to quarry the Leona Rhyolite aggregate source, 
which is considered of prime importance because it is a known economic mineral deposit.  
However, the impact of the proposed project on the overall available aggregate reserves in the 
South San Francisco Bay P-C Region is insignificant, because the overall aggregate reserves 
would remain in deficit despite the inability to extract aggregate from Leona Quarry.  The 
proposed development alone would not trigger a shortage in the aggregate reserves.  This analysis 
is unrelated to surface hydrology and drainage, or to the configuration of the stormwater 
management system, and therefore, no revision to the geology analysis is required for the SEIR. 

J.  SULFUR-BEARING MINERAL ORES 

The Leona Quarry EIR evaluated whether development of a residential community at the Leona 
Quarry site could result in exposing sulfur-bearing mineral ores to oxygen and water, potentially 
causing stormwater runoff quality issues.  Although the local bedrock geology can contain veins 
of mineralized sulfur-bearing ores, Leona Quarry operations have not exposed sulfur-bearing ores 
that can result in sulfur-affected runoff.  The analysis concluded that potential impacts from 
surface water contact with sulfide ore-bearing geologic materials is not likely and does not 
require implementation of mitigation measures.  This analysis would not change due to the 
changes made to the mitigation of stormwater impacts as a result of the more conservative 
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analysis.  Because the basin would be constructed within the same footprint, there would be no 
greater risk of exposure to sulfur-bearing minerals.  No revision to the original geology analysis is 
required for the SEIR. 
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CHAPTER VI 
ALTERNATIVES 

A.  INTRODUCTION 

The following four alternatives were evaluated in the Leona Quarry EIR:  (1) a No Project 
Alternative; (2) a Lower Density Alternative; (3) a Clustered Development Alternative; and (4) a 
Solar Power Plant Alternative.  The Leona Quarry EIR also evaluated the Modified Plan, which is 
the proposed Project in this SEIR.  It should be noted that the No Project Alternative, Variant 
One, is evaluated in more depth than the other alternatives and variants, as it is reasonable to 
assume that quarrying operations would likely continue in the event that the Project were not 
approved.     

This SEIR does not revise any project descriptions for the alternatives addressed in the Leona 
Quarry EIR.  The following descriptions are reiterations of the descriptions of the Modified Plan t 
and alternatives in the Leona Quarry EIR, and are presented for easy reference purposes.   

B.  ALTERNATIVE 1: NO PROJECT 

There are three variants of the No Project Alternative, each of which represents a different, 
reasonably foreseeable scenario that may be expected to occur if the proposed project is not 
approved.  Under the No Project Alternative, the proposed Project and the revised reclamation 
plan would not be implemented.  Under this alternative, the adopted reclamation plan including 
the approved grading plan, would be implemented.  The extent of grading under the adopted 
reclamation plan is that approximately 90 acres would be reclaimed (about half of the site for 
slope treatment and half for development). 

VARIANT ONE – QUARRY OPERATIONS  

DESCRIPTION 

Under this variant, the existing rock quarry operation would continue and the proposed Modified 
Plan would not be developed.  This variant would heighten current operations of the quarry as 
entitled and would implement the existing approved reclamation plan. As the nature of mineral 
production is dependent on the local and regional demand for construction materials, the level of 
quarrying activity would vary.  This alternative assumes that the project sponsor would continue 
mining at a rate of between 200,000 and 500,000 tons annually.  The projected life of the quarry 
would be from 11 to 28 years under the current mine design.  Approximately 90 acres of the 128-
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acre site would be actively mined, with about 15 acres to be used for the plant and processing 
area. 

HYDROLOGY IMPACTS 

The impacts of Variant One, as analyzed using the parameters resulting from the consensus 
process, are projected to be as follows.  Storm water management under Variant One of the No 
Project Alternative would continue to be managed according to the SWPPP developed for Leona 
Quarry (Geomatrix Consultants, 2000). The four existing sedimentation basins and storm water 
control structures (i.e., concrete barrier (K-rails), hay bails, gravel bags, fiber rolls, and settlement 
ponds) on the Project site would remain.  Quarrying activities would continue to remove rock and 
distribute excess fill material across the Project site. 

During the life of the quarry, the quarry activities would not be anticipated to alter storm water  
facilities or storm water runoff rates at the Project site, avoiding both the impacts and the 
mitigation storm water management system of the Modified Plan.  This means that flooding 
problems associated with inadequate capacity on and off the Project site would be expected to 
continue.  For example, the detention basin located within the Ridgemont sub-basin could fail 
during a 100-year storm event.  Episodic flooding of residential neighborhoods east of I-580 
would be expected to continue, as downstream drainage facilities currently contain insufficient 
capacity to handle peak flows during periods of substantial precipitation, such as a 25-year storm 
event.  Similarly, degradation of streambanks along the open water channel of Chimes Creek 
would likely persist.  In addition, the approximately 4.5 acres of the Ridgemont Road sub-basin 
would continue to drain toward the outfalls that discharge into the adjacent ravine.  Thus, the 
hydrologic conditions during this period would be similar to current conditions, and flooding is 
projected to continue to occur onsite and downstream. 

At the end of the projected quarry life, reclamation of Leona Quarry would occur as set forth in 
the adopted Reclamation Plan, and as required by the California Surface Mining and Reclamation 
Act (SMARA).  After reclamation, storm water would likely be better-managed.  The approved 
reclamation plan does not include a finalized storm water facility design.  The quarry operator 
would continue to meet with the City of Oakland and Alameda County Public Works regarding 
allowable discharge flow rates, potential downstream mitigation measures, and design storm 
events.  Preliminary plans include a system of concrete-lined ditches, corrugated-metal pipes, 
catch basins, and detention facilities to control surface water flows.  After reclamation, this 
alternative would incorporate drainage control structures and systems to accommodate additional 
runoff and control downstream discharges, thereby reducing the potential for flooding.  The 
contribution towards existing downstream flooding would be decreased.   
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VARIANT TWO – REDUCED QUARRY OPERATIONS  

DESCRIPTION 

Another variant of the No Project Alternative is to continue quarry operations at a production 
level that reflects an average of the past five years of activity, or about 100,000 tons annually.  
This variant assumes that the slopes of the current site would remain, and the overall conditions 
would be as described in the existing setting.   

HYDROLOGY IMPACTS 

With continued quarry operations, issues related to hydrology would remain unresolved and 
flooding problems associated with current conditions (inadequate capacity on and off the Project 
site) would be expected to continue.  Under Variant Two, storm water runoff rates are not 
expected to be additionally controlled or reduced from existing conditions.  Because there would 
be no increase over existing conditions, continued quarry operations would not contribute to a 
cumulative impact.  After reclamation, storm water flows would decrease from existing 
conditions due the implementation of storm water controls.  The contribution towards existing 
downstream flooding would remain essentially the same.   

VARIANT THREE – GENERAL PLAN DEVELOPMENT  

DESCRIPTION 

A third variant of the No Project alternative assumes that a more intensive residential 
development project might be proposed later if the proposed Project were not constructed.  The 
site’s general plan land use classification of Mixed Housing Type Residential could allow up to 
3,840 units (30 units per gross acre) for this 128-acre site.  However, balancing the overall needs 
and constraints of the site, this variant assumes a total of 1,519 residential units.  About 50 acres, 
or generally the Lower Development Area, would accommodate up to 1,500 residential units; 
also, about 19 single-family homes, similar to the Project, would be built along Campus Drive.  
All 1,500 units in the Lower Development Area would be built within 13 multifamily-type 
structures, averaging about 115 units per building.    

This alternative would include two smaller superpad areas, which would accommodate the 
multifamily structures.   

HYDROLOGY IMPACTS 

Environmental effects related to hydrology would be similar to those of the Project with 
implementation of similar mitigation measures, a revised reclamation plan, and an onsite 
stormwater detention basin.  The contribution of this alternative towards existing flooding would 
remain essentially the same due to the onsite detention basin.  
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C.  ALTERNATIVE 2:  LOWER DENSITY 

DESCRIPTION 

The Lower Density Alternative would have about 236 units.  Of the 217 units in the Lower 
Development Area, 145 units would be single-family detached homes; 72 units would be a 
variety of housing types and would be located above a 10,000-square-foot commercial space near 
the entrance on Mountain Boulevard.  The remaining 19 units would be single-family detached 
homes in the Campus Drive Area.  

This alternative would implement the same approved reclamation plan and the same site 
preparation work, including grading and superpad construction, as the proposed Project.  The 
revegetation of the hillside would be the same, the landscape plan would be similar, and a 
landscaped stormwater detention basin would be incorporated on site.  With implementation of 
the same reclamation plan, slopes would be less steep and more stable and would include 
intermittent benches, similar to the proposed Project.   

HYDROLOGY IMPACTS 

This alternative provides a similar stormwater detention basin as the proposed Project, and 
impacts related to hydrology would be less than significant with implementation of identified 
mitigation measures, as under the proposed Project.  The contribution of this alternative towards 
existing flooding would remain essentially the same because of the onsite detention basin. 

D.  ALTERNATIVE 3:  CLUSTERED DEVELOPMENT  

DESCRIPTION 

The Clustered Development Alternative would provide a greater amount of open space by 
clustering the units on the site.  A larger area of open space would be created in the Lower 
Development Area between the two superpad areas.  Another large area of additional open space 
would be created adjacent to the Restored Slope Area.  This alternative would have about 373 
units.  The Lower Development Area would include 72 townhomes; 210 three- and four-bedroom 
multifamily units; and 72 units above a 10,000-square-foot commercial space near the entrance 
on Mountain Boulevard.  As with the proposed Project, 19 single-family detached homes would 
be located in the Campus Drive Area.  This alternative would have two superpad areas (larger 
areas than those of Variant Three).  The revegetation of the hillside and an onsite landscaped 
stormwater detention basin would be similar to the proposed Project. 

HYDROLOGY IMPACTS 

Although this alternative would construct slightly different superpads for development, 
environmental effects related to hydrology would be similar to those of the proposed project with 
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the implementation of similar mitigation measures.   The contribution of this alternative to 
existing flooding would remain essentially the same, because of the onsite detention basin. 

E.  ALTERNATIVE 4:  SOLAR POWER PLANT 

DESCRIPTION 

Under this alternative, the quarry operation would be terminated and the project site would be 
reclaimed and developed as a solar power plant as described in “A Feasibility Analysis for a Solar 
Energy Plant at the Leona Quarry in Oakland, CA,” prepared by CRC Business Solutions, Inc., 
July 29, 2001.  This alternative assumes that 19 single-family units would be built along Campus 
Drive.   

This alternative assumes the solar power plant would generate energy through solar PV panels of 
crystalline silicon design, which are more easily adapted to varied terrain.  Approximately 100 
acres of the site would accommodate south-facing PV panels.  The PV panels would be mounted 
on the hillside with racks and frames built into the hill face at 30-degree angles (relative to 
horizontal) to gain optimal positioning.   

This alternative would implement grading consistent with the current reclamation plan, which 
would generally result in slopes with a 1:1 ratio.  The PV panels would be mounted on a metal 
structure arranged in racks within the intermittent graded benches on the hillside slopes formed 
by site regrading.  Revegetation of the hillside would differ from and likely be less than that of 
the proposed Project, as the PV panels would need to be clear of any vegetation that could block 
sunlight and clear of any hindrance to maintenance of the panels and system.  

This alternative would require the construction of on site ancillary structures, multiple inverter 
facilities, and maintenance buildings to convert the collected sunlight to energy and transfer it 
through the grid system.  With the assumption that one megawatt of power would require two to 
five inverters (BP Solar, 2001), the project would require up to 200 inverters for a 40-MW 
project.  The PV panels would be linked with utility connections to the power grid, either via 
underground power lines or with overhead lines, assuming the interconnection requirements 
would be met and the line load would have capacity to receive the additional power.  This 
alternative would therefore require extensive off-site infrastructure improvements involving 
numerous state and regional agencies.   

The landscape plan would not be implemented, in order to accommodate panels in the Lower 
Development Area.  The stormwater detention basin, however, would be incorporated to address 
the hydrologic issues of the site.  This stormwater detention basin would likely be less landscaped 
than that proposed for the Project, depending on the grade elevations, to avoid blocking sunlight 
to the PV panels on the Lower Development Area. 
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HYDROLOGY IMPACTS 

Environmental impacts to hydrology would also be similar to those of the proposed project with 
implementation of similar mitigation measures and the provision of a stormwater detention basin.  
The contribution of this alternative to existing flooding would be essentially the same because of 
the onsite detention basin. 

F.  RANKING OF ALTERNATIVES 

The revised hydrology analysis appearing in this SEIR does not trigger any changes to the 
ranking of alternatives in terms of their environmental superiority.  The Lower Density 
Alternative remains the environmentally superior alternative since it would result in less 
environmental impacts than those of the proposed Project and other alternatives.  Table VI-1, 
presented at the end of this chapter for easy reference purposes, summarizes the revised 
hydrology impacts and reflects a reiteration of the environmentally superior alternative from the 
Leona Quarry EIR. 
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__________________________________ 
  
Comparisons to Setting 
 SU Significant and unavoidable adverse impact after mitigation 
 PSU Potentially significant and unavoidable adverse impact after  

Mitigation 
 LS Less-than-significant adverse impact after mitigation  
 N No impact or negligible impact 
 
a Significance levels for the project and the alternatives reflect the levels of significance after mitigation.  Symbols indicate maximum impact during buildout and operation, unless otherwise 

specified. 
b Alternative 2, Lower Density, is the environmentally superior alternative. 
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TABLE VI-1 
SUMMARY OF HYDROLOGY IMPACTS: PROPOSED PROJECT AND ALTERNATIVES 

  
 Alternative 1 

 
Alternative 2 

 
Alternative 3 

 
Alternative 4 

 

Impacta Modified Plan 

 
 
 

No Project 
Lower 

Densityb 

 
 

Clustered 
Development 

Solar Power 
Plant 

  
477 Residential 

units  

 
Quarry 

Operations 

Reduced 
Quarry 

Operations 

General Plan 
Density 

1,519 units 

236 units & 
10,000 s.f. 

Commercial 

373 units & 
10,000 s.f. 

Commercial 

PV Panels on 
100 acres 

  

F.  Hydrology   

F.1:  Increase in storm water flow to create localized 
flooding and contribute to existing flooding 
downstream.   

LS LS LS LS LS LS LS 

 
 
All alternatives would not increase stormwater runoff over existing conditions.  Therefore, all of the alternatives would result in less than significant 
hydrology impacts, and would not contribute towards flooding beyond existing levels.  However, none of the alternatives would significantly reduce 
existing flooding.   



 

 
ER 01-33-SUBSEQ Leona Quarry VII-1 ESA/ 201088 
Draft Subsequent EIR 

CHAPTER VII 
OVERSIZED DETENTION BASIN 

A.  INTRODUCTION 

In response to the Notice of Preparation for this SEIR, commenters requested consideration of an 
oversized basin to help further correct existing offsite drainage deficiencies caused by existing 
development.  It is important to note that existing offsite deficiencies are not impacts of the 
Project.  As there is no nexus, project approval could not be conditioned upon such a basin, and 
an oversized basin cannot be considered an alternative way to mitigate Project impacts.  Further, 
neither the City of Oakland, the ACFCWCD, nor any other public or private entity has indicated 
interest in funding an oversized facility.  However, if an entity were to pursue an oversized 
facility, the following environmental assessment has been provided for informational purposes. 

In order to evaluate an oversized basin, certain assumptions have been made regarding the 
description of an oversized basin.  It was also assumed that a sponsor of an oversized basin would 
want to avoid effects on the Modified Plan, and thus minimize the costs of condemning or 
otherwise acquiring an interest in any land needed to implement an oversized basin.  Accordingly, 
methods of enlarging the detention capacity of the 15.6 acre-foot basin proposed for the Modified 
Plan (Modified Plan basin shown as Figure VII-1 and VII-2) were explored to determine the ways 
to expand basin capacity within the footprint of the Modified Plan basin, without affecting the 
design or layout of the Modified Plan.   

As shown on Figures VII-1 and VII-2, a constructed berm forms the southwest side of the 
proposed Modified Plan basin paralleling I-580, and a benched slope forms the northeast side.  
The southeast berm slopes would have 2:1 (Horizontal:Vertical) outboard slopes and 3:1 interior 
slopes with a 10-foot wide horizontal crest.  The northeast side of the Modified Plan basin is a 3:1 
slope with a 10-foot wide bench.  Above the bench and below the house lots, the slope steepens to 
2:1.  The Modified Plan basin capacity is 15.6 acre feet.   

Five design modifications were identified for expanding the capacity of the Modified Plan basin.  
The following is a description of each modification followed by a discussion of whether changing 
the Modified Plan basin to include such a modification would result in any new or more severe 
significant environmental impacts beyond those already studied in the Leona Quarry EIR. 
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Figure VII-1
Detention Basin

SOURCE:  Carlson, Barbee and Gibson, Inc.
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B.  DESIGN MODIFICATION 1: INCREASE INTERNAL SLOPES 

DESCRIPTION 

Design Modification 1 would steepen interior slopes of the Modified Plan basin from 3:1 to 
between 2 and 2.5:1 (Figure VII-2).  Other basin features (berm height, bench width, adjacent 
slopes) would remain the same.  This design modification could increase detention volume up to 
8-acre feet over that of the Modified Plan basin.   

IMPACTS 

Slope stability analysis indicates that the steeper slopes would remain stable under static, seismic, 
and rapid drawdown conditions and therefore, would not expose people or property to slope 
instability hazards (BGC, 2003).1  Achieving the steeper interior slopes would require standard 
grading practices similar to those employed under the Modified Plan basin although excavated 
soil quantities would be greater.  The soil excavated to develop the steeper slopes and the deeper 
basin would remain onsite and be incorporated into the quantities of fill needed to construct the 
project under the Modified Plan.  None of the excavated soil and rock material would leave the 
property.  Design Modification 1 would not change the physical appearance of the Modified Plan 
basin because outboard slopes, berm dimensions, the southwest berm road, and the northeast 
bench and slopes would not change.  This degree of slope change would not represent a safety 
hazard especially considering that entry would be restricted by a 6-foot fence. 

C.  DESIGN MODIFICATION 2:  CREATE INTERNAL VERTICAL 
WALL  

DESCRIPTION 

Option 2 would include 3 to 6 foot vertical walls on the interior of the basin.  (Figure VII-2).  
Other features of the basin would remain the same as the Modified Plan basin.  This option could 
increase detention volume up to 9 -acre feet over that contained by Modified Plan basin.    

IMPACTS 

Slope stability analysis indicates that the proposed internal vertical walls would remain stable 
under static, seismic, and rapid drawdown conditions and therefore, would not expose people or 
property to slope instability hazards (BGC, 2003).  Construction of the basin under Design 
Modification 2 would require construction of the vertical wall structures, which could include 
additional excavation for wall foundations, construction of concrete forms, installation of 

                                                      
1    Stability is determined by the resulting  “factor of safety” as determined through slope stability modeling.   Static 

conditions refer to non-seismic forces acting on a slope such as gravity, seismic conditions refer to earthquake 
ground motions affecting slope stability, and rapid draw down conditions refer to changes in the slope stability 
caused by the rapid removal of the hydrostatic pressures, which occur when water presses against a saturated slope.   
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concrete forms and steel reinforcement, and concrete placement.  These operations are standard 
construction procedures that would be typical of the operations conducted for other elements of 
the Modified Plan and would not result in unique adverse environmental impacts.  Compared to 
the Modified Plan basin, utilizing vertical walls in this option would remove a greater volume of 
rock and soil material.  The soil excavated to install the vertical slopes would remain onsite and 
be incorporated into the large quantities of fill needed to construct the project under the Modified 
Plan. None of the excavated soil and rock material would leave the property.  The incorporation 
of vertical walls represents a minor physical change that would not significantly alter the 
aesthetics of the basin.  The outboard slopes, the southwest berm road width, and the northeast 
bench and slopes would not change.  The proposed six-foot fence surrounding the basin would 
restrict entry into the stormwater management facility and reduce potential safety concerns 
related to vertical walls and steep interior slopes.   

D.  DESIGN MODIFICATION 3:  ELIMINATE UPSLOPE (INNER) 
ACCESS ROAD 

DESCRIPTION 

Design Modification 3 would remove the interior road bench proposed for the northeast, upslope 
side of the Modified Plan basin.  (Figure VII-2).  Other features of the basin, including the 
steepness of the slopes above and below the former location of the road, would remain the same 
as the Modified Plan basin.  This Design Modification could increase detention volume of the 
basin up to 2 acre feet over that contained by Modified Plan basin.  

IMPACTS 

Slope stability analysis indicates that slopes remaining after the bench is removed would remain 
stable under static, seismic, and rapid drawdown conditions and therefore, would not expose 
people or property to slope instability hazards (BGC, 2003).  Incorporating Design Modification 
3 into the basin would involve standard excavation and grading practices typical for this type of 
project.  The soil excavated to remove the bench would remain onsite and be incorporated into 
the quantities of fill needed to construct the project under the Modified Plan. None of the 
excavated soil and rock material would leave the property.  The removal of the inner bench would 
eliminate the upslope portion of the access road, remove a potential hiking and biking trail and 
eliminate a small observation area.  The remaining downslope portion of the road would be 
adequate to carry out maintenance activities for this long and narrow basin.  These are minor 
losses of recreational opportunities.  The removal of the inner road berm would also result in 
minor physical changes that would not significantly alter the aesthetics and use of the basin.  
Because this Design Modification would create a relatively high inboard slope, a concrete-lined 
ditch is recommended by the project geotechnical engineers to intercept the slope runoff and 
reduce erosion potential. The outboard slopes, the berm road width, and the northeast bench and 
slopes would not change. 
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E.  DESIGN MODIFICATION 4:  INCREASE EXTERNAL SLOPE OF 
BERM 

DESCRIPTION 

Option 4 would steepen the exterior slope of the berm from 2:1 to 1.5:1.  This would allow the 
berm to be shifted west, thereby increasing the interior volume of the basin (Figure VII-2).  Other 
basin features would remain the same as the Modified Plan basin.  This Design Modification 
could increase detention volume up to 4 acre feet over that contained by Modified Plan basin.    

IMPACTS 

Slope stability analysis indicates that steepening the exterior slope of the berm to 1.5:1 would not 
affect the stability of the slope, provided the slope is constructed with reinforcement.  The 
reinforcement would consist of a high-density plastic mat or a “geo-grid”, placed horizontally 
within the slope, with about 3-feet of mechanically compacted soil over each “geo-grid” layer.  
This mat would improve soil strength and provide the required stability for a 1.5:1 slope.  Even 
though this option requires placement of a “geo-grid”, the construction of the basin would involve 
standard excavation and grading practices typical for this type of project.  The soil excavated to 
implement this Design Modification would remain onsite and be incorporated into the quantities 
of fill needed to construct the project under the Modified Plan.  None of the excavated soil and 
rock material would leave the property.  Other elements of the detention pond such as interior 
slopes, the southwest berm road width, and the northeast bench and slopes would not change.   

F.  DESIGN MODIFICATION 5:  INCREASE HEIGHT OF BERM 

DESCRIPTION 

Design Modification would increase the height of the berm by three feet (elevation of 318.5 feet) 
while maintaining 2:1 exterior slopes of the berm and 3:1 interior slopes of the berm (Figure VII-
2).  Other features of the basin would remain the same as the Modified Plan basin.  The wider 
base required to support a higher berm would essentially offset the additional capacity gained 
from increasing the berm.  This Design Modification could increase detention volume up to one 
half of an acre foot over that contained by Modified Plan basin.  

IMPACTS 

Slope stability analysis indicates that the exterior and interior slopes of the berm would remain 
stable under static, seismic, and rapid drawdown conditions and therefore, would not expose 
people or property to slope instability hazards (BGC, 2003).  Construction of the option 5 basin 
would involve standard excavation and grading practices typical for this type of project.  The 
outboard slopes, the berm road width, and the northeast bench and slopes would not change. 
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G.  COMBINING VARIOUS OPTIONS 

DESCRIPTION 

It is not possible to combine all Design Modifications together in one basin for engineering 
reasons.  For example, steeper exterior slopes cannot be combined with internal vertical walls, 
because the resulting berm would not meet slope stability requirements.   

However, various other Design Modifications could be combined together.  For example, Design 
Modifications 1, 2 and 5 could be incorporated into a single basin.  This could yield 13 acre-feet 
of additional capacity.  

IMPACTS 

The impacts of the individual pond configuration options are discussed above.  Slope stability 
analysis has been completed for the individual scenarios and indicates that the various slope 
configurations are within acceptable factors of safety.  Overall, the primary impacts are related to 
short-term grading and construction. Construction of the combination referenced above 
(incorporating Design Modifications 1, 2 and 5) would involve standard excavation and grading 
practices typical for this type of project.  No significant impacts would be anticipated from a 
combined option configuration.  
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CHAPTER VIII 
REPORT PREPARATION 
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Planning Consultant:  Terence O’Hare 

EIR CONSULTANTS 

The primary consultant for the EIR is : 
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APPENDIX A 
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APPENDIX B 
NOTICE OF PREPARATION & RESPONDENTS 



CITY OF OAKLAND  
 
250   FRANK   H.  OGAWA   PLAZA,   SUITE   3330   •   OAKLAND,   CALIFORNIA   94612-2032 

 
Community and Economic Development Agency                                                             (510) 238-3941 
Planning & Zoning Services Division                                                                       FAX (510) 238-6538 
                                                                                                                          TDD (510) 839-6451 
 

WC:30158540.2/2072995-0000300041  10/23/03 10:48 AM  

NOTICE OF PREPARATION OF 
SUBSEQUENT ENVIRONMENTAL IMPACT REPORT 

FOR THE LEONA QUARRY PROJECT 
 
The Oakland Community and Economic Development Agency, Planning Division, is preparing a Subsequent 
Environmental Impact Report (SEIR) for certain aspects of the Leona Quarry Project, and we are 
requesting your comments on the scope and content of the SEIR.    
 
The City previously certified an EIR for the Leona Quarry Project (SCH #1999042052) and approved a 
Zoning Boundary Adjustment (ZBA), Planned Unit Development (PUD) permit, Variances, Vesting 
Tentative Map (VTM) and Design Review approving the Modified Plan alternative for Leona Quarry.  The 
Alameda County Superior Court ordered the EIR Certification, PUD Permit, Variances, VTM and Design 
Review “set aside until a subsequent EIR is prepared with regard to only that portion of the EIR dealing 
with hydrological issues.”  The court also ordered “as to the Geology segment of the EIR, additional review 
is ordered only if changes arising out of matters related to hydrology result in changes to the geology 
analysis in accord with standards set forth in CEQA Guideline 15162.”  The order also “stays the force and 
effect of [the ZBA] pending a showing that decisions arising from the subsequent EIR process require the 
Court to take further action.”  The City is preparing a Subsequent EIR to comply with this court order. 
 
The City of Oakland is the Lead Agency for this project, which means that we are the public agency with 
the greatest responsibility for either approving it or carrying it out.  We are sending this notice to 
Responsible Agencies and other interested parties.  Responsible Agencies are those public agencies, 
besides the City of Oakland, that also have a role in approving or carrying out the project.  Responsible 
Agencies may need to use the SEIR that we prepare when considering approvals related to the project.  
When the Draft SEIR is published, it will be sent to all Responsible Agencies and to others who respond to 
this Notice of Preparation or who otherwise indicate that they would like to receive a copy. 
 
Please send us any response you may have within 30 days from the date of this notice, by Monday, 
September 19, 2003.  Your response, and any questions or comments, should be directed to Claudia 
Cappio, City of Oakland, Community and Economic Development Agency, Planning Division, 250 Frank H. 
Ogawa Plaza, Suite 3330, Oakland, CA 94612, (510) 238-2229.   Please reference case number ER  01 – 
33 - SUBSEQ in your response. 
 
The Oakland Planning Commission will hold a public scoping session on Wednesday, September 3, 2003, 
at 6:30 pm in Hearing Room 1 of Oakland City Hall, One Frank Ogawa Plaza.  The purpose of the meeting 
will be to solicit public and Planning Commission comments about what information and analysis should be 
included in the SEIR. 
 
PROJECT TITLE:  Leona Quarry Project 
 
PROJECT LOCATION: The 128 acre site is located at 7100 Mountain Boulevard in the City of 

Oakland, and is bounded by Edwards Avenue and I-580 to the south and 
west, Campus Drive to the north, and single family homes and open space to 
the east.   

 



 
 
 

WC:30158540.2/2072995-0000300041  

 
PROJECT SPONSOR: The DeSilva Group, 11555 Dublin Boulevard, Dublin, CA  94568  
   
PROJECT DESCRIPTION:    
To the extent required by the court order, the SEIR will evaluate the Modified Plan the City previously 
approved for Leona Quarry.  The Modified Plan proposes to redevelop the 128 acre site into a residential 
community of 477 units.  Nineteen single family lots are proposed to be subdivided at the upper portion of 
the site fronting on Campus Drive.  404 attached townhomes and condominiums and 54 senior affordable 
housing units are proposed for approximately 45 acres of the lower portion of the site, with access from 
Edwards Avenue.  The Modified Plan includes a community center of approximately 2,300 square feet, a 2-
acre park, 3 additional recreational areas, an improved Village Green area, and pedestrian trails.  It 
proposes to dedicate more than 70 acres to permanent open space.  A slope restoration and revegetation 
program and a storm water detention and treatment facility for the site are included.  New interior 
roadways will be a part of the development.  The primary emergency vehicle access route (EVA) is 
proposed near the senior housing, exiting on to Mountain Boulevard.  A development schedule of six to 
ten years has been proposed by the applicant for completion of the project.  A Geologic Hazard Abatement 
District (GHAD) has been formed to serve the project.  A Reclamation Plan Amendment will likely be 
required to accommodate the project.  
 
PROBABLE ENVIRONMENTAL EFFECTS:  The prior EIR (SCH #1999042052) identified potentially 
significant environmental impacts dealing with hydrological issues related to increased stormwater runoff 
and water quality.  The SEIR will provide further analysis of hydrology issues and whether changes arising 
out of matters related to hydrology result in changes to the geology analysis, as required by the court 
order.   
 
 
 
 
 
DATE: August 18, 2003    _______________________________________ 
ER File #  01 – 33 –SUBSEQ     Claudia Cappio, Development Director 
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The following is a list of Notice of Preparation (NOP) respondents who submitted letters by the 
end of the comment period, Monday, September 19, 2003.  Copies of the NOP letters are 
contained within the Leona Quarry project files located at the City of Oakland, Community and 
Economic Development Agency Planning Department offices (250 Frank H. Ogawa Plaza, 3rd 
Floor, Oakland, CA  94612).   

State, Regional, and Local Agencies:   
Philip Crimmins, Project Analyst 
State of California, Governor’s Office of Planning and Research, State Clearinghouse 
 
James S. Pompy, Manager 
State of California, Department of Conservation 
 
Diane Stark, Senior Transportation Planner 
Alameda County Congestion Management Agency 
 
William R. Kirkpatrick, Manager of Water Distribution Planning 
East Bay Municipal Utility District 
 

Community Organizations: 
Philip Dow, President 
Oak Knoll Neighborhood Improvement Association 
 

Individuals: 

Nancy Nadel, Oakland City Councilmember 

Amanda Alston 

Sparky Carranza 

Marshall Hasbrouck 

Mary Karne 

Marilyn King 

Irwin Luckman 

Melissa Mandel 

Rosemary Sanders 

Tony Sweet 
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APPENDIX C 
PHILIP WILLIAMS & ASSOCIATES LTD INITIAL REPORT, 
NOVEMBER 2002 
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