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1 INTRODUCTION

11 Purpose

This Infrastructure Plan is an exhibit to the Development Agreement DA between Balboa Community

Partners LLC Developer and City and County of San Francisco City The Infrastructure Plan describes

the Horizontal Improvements also referred to herein as Infrastructure and the Infrastructure

improvements to be constructed for the Balboa Reservoir Project Project associated with Project

sustainability demolition grading street and transportation improvements open space and park

improvements low pressure water system combined sewer system auxiliary water supply system AWSS

stormwater management system and dry utility system

Initially capitalized terms unless separately defined in this Infrastructure Plan have the meanings and

content set forth in the DA

12 Design Standards and Guidelines

The Design Standards and Guidelines DSG is a separate document that will also be included as an exhibit

to the DA and is a companion document to the Infrastructure Plan The DSG focuses primarily on the

design of the buildings but also contains relevant sections about the street design open space and

circulation Chapter 5 of the DSG has been included as Appendix A This chapter is included in the report

as it is relevant to the design of the streets pedestrian network loading zones and other features within

the public right of way

13 Land Use Program

The Project site includes approximately 17 6 acres Block 3180 Lot 190 The proposed Project includes

the redevelopment of the project site into a mixed-use development including residential community

room retail other active uses and parking The proposed Project will also include public access areas and

open spaces as well as public and private streets

Overall the proposed Project will construct up to approximately 1640400 gross square feet gsf including

approximately 1100 residential units approximately 7500 gsf of retail use approximately 339900 gsf of

parking and approximately 10000 gsf of daycare facilities

I
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Table 11 Proposed Development Program Scenarios

MARCH 15 2019

Proposed Building Use Preferred Development Program

Residential 1100 unit

Retail 7500 sf

Day Care 10000 sf

Parking 339900 sf

Public Open Space 4 acres

The land use program may be adjusted in the future provided that it remains within the limits analyzed

under the Project EIR The Project utility
demands and infrastructure requirements have been evaluated

based on the Development Program that results in the highest utility demand Accordingly future

adjustments are not anticipated to significantly change the overall Project utility
demands or general

infrastructure requirements outlined in this Plan

14 Infrastructure Plan Overview

The Project infrastructure obligations of the City Agencies are described herein with ownership

maintenance and acceptance responsibilities of the City Agencies identified in the DA per the terms of

the Interagency Cooperation Agreement ICA A condition of the Developer's performance under this

Infrastructure Plan is the obtaining of all requisite approvals in accordance with the DA and ICA

15 Property Acquisition Dedication and Easements

The mapping dedication and acceptance of streets and other Infrastructure improvements is anticipated

to occur through the subdivision mapping process Except as otherwise noted Infrastructure described

in this Infrastructure Plan shall be constructed within the public right-of-way or dedicated easements to

provide for access and maintenance of Infrastructure facilities

Public service easements will be allowed within the Project as necessary to provide Infrastructure and

services to the Project and are subject to review and approval by the affected City agency Proposed

public water combined sewer Auxiliary Water Supply System AWSS and power easements benefitting

the San Francisco Public Utilities Commission SFPUC on the property will be reviewed on a case-by-case

basis Full access for vehicles and equipment for the maintenance and repair of utility mains will be

2
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provided Public utilities within easements will be installed in accordance with applicable City regulations

for public acquisition and acceptance within public utility easement areas including provisions for

maintenance access Where improvement standards proposed herein differ from the 2015 City and

County of San Francisco Subdivision Regulations Subdivision Regulations such standards and

Infrastructure shall be subject to design modification or exception requests and reviewed by the affected

City Agencies during the Project Phase application or construction document approval process

16 Project Datum

Elevations referred to herein are based on the CCSF 2013 NAVD88 Vertical Datum

17 Conformance with EIREIS Entitlements

This Infrastructure Plan has been developed to be consistent with Project mitigation measures required

bythe Draft Environmental Impact Report EIR and other entitlement documents Regardless of the status

of their inclusion in this Infrastructure Plan the mitigation measures of the EIR shall apply to the Project

18 Applicability of Uniform Codes and Infrastructure Standards

The Infrastructure Plan may be modified in the future to the extent that future modifications are in

accordance with the current City of San Francisco Subdivision Regulations and the DA

19 Master Utility Plans

Each publicly-owned or accepted Infrastructure system described herein will be more fully described and

evaluated in Master Utility Plans MUPs which will be submitted to the City Agencies after approval of

the Infrastructure Plan The MUPs provide detailed layouts and modeling of each Infrastructure system

The Infrastructure Plan is to be approved by the City Agencies as part of the DA approval processes

Approval of this Infrastructure Plan does not imply approval of the MUPs which will be approved after

DA execution and prior to or concurrent with submittal of street improvement plans for the first phase of

development and prior to the submittal of the Basis of Design

110 Project Phasing

It is anticipated that the Project will be developed in two phases Development Phase s subject to the

approval process outlined in the DA and ICA Each Development Phase would include a Development

Parcel or Parcels and associated Infrastructure and open space areas Phased Improvements are the street

access utility
and open space improvements necessary to accommodate development of a particular

Development Parcel or Parcels

3
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The parties acknowledge that certain Horizontal Improvements as described in Sections 3 5 6 and 7 of

the Infrastructure Plan such as site preparation grading soil compaction and stabilization may be

required or desired at an earlier stage of development and in advance of such Phase Improvements As

described in the DA the parties will cooperate in good faith in determining the scope and timing of such

advance Horizontal Improvements so as not to delay the construction of Development Parcels and

associated Phase Improvements or affect the criteria for the proportional scope of Phase Improvements

111 Phases of Infrastructure Construction

The construction of Infrastructure as described in the Infrastructure Plan tentative map and other Project

approvals will be phased to serve the incremental build-out of the Project in accordance with the Project

approvals Phase Improvements will be described in subsequent improvement plans and associated

public improvements agreements or permits approved prior to filing a Final Map for the associated

Development Parcels

For each Development Parcel proposed for development the associated adjacent and as needed

Infrastructure to provide access and utilities to serve that development such as streets and improvements

therein and thereon will be constructed As described in the DA adjacent Infrastructure refers to

Infrastructure that is necessary and near to and may share a common border or end point with the

proposed Development Parcel or Parcels

The limits of the existing Infrastructure to be demolished as well as conceptual layouts of the permanent

andor temporary infrastructure systems for each Development Parcel will be provided as part of the

construction document submittals for that Development Parcel or Phase Repairs andor replacement of

the existing facilities necessary to serve the Development Parcel will be designed and constructed by the

Developer

Where requested by Developer and if the City Agency s with jurisdiction over the affected Infrastructure

determines it is appropriate in connection with the phased development of the Project portions of the

Phase Improvements may be constructed or installed as interim improvements to be owned and

maintained by the Developer Interim improvements would be removed or abandoned as determined

by the City Agency when substitute permanent Phase Improvements are provided to serve a subsequent

Development Parcel

4
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Demolition of existing Project area infrastructure and construction of each proposed Development Parcel

and associated Phase Improvements will impact site accessibility During construction of each

Development Parcel and associated Phase Improvements interim access shall be provided and

maintained for emergency vehicles subject to San Francisco Fire Department SFFD approval as well as

pedestrian access on at least one side of the street around the construction perimeter that is American

with Disabilities Act ADA compliant Interim access to the existing parking will also be maintained and

coordinated between the Developer and City as required

At all phases of development prior to full build out the Developer shall demonstrate to the City Agency

that functioning utility systems are in place at all times and comply with applicable City laws codes and

regulations

112 Operation and Maintenance

After formal acceptance of public infrastructure installed by the Developer the City will be responsible

for maintenance of the infrastructure installed by the Developer except as otherwise agreed to in writing

by the Developer and the City A maintenance agreement as required by the Public Improvement

Agreement PIA will be prepared in conjunction with the first phase of the Improvement Plans and may

be subject to a Major Encroachment Permit MEP

113 Companion Documents

The following appendices contain reference documents that are referenced by the Infrastructure Plan

Appendix A Preliminary Geotechnical Report

Appendix B Non-Potable Water Calculator Output

Appendix C SU-30 and WB-40 Design Vehicle Movements

Appendix D Fire Engine and Fire Truck Turning Movements

Appendix E Passenger Vehicle Turning Movements
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2 SUSTAINABILITY

21 Sustainable Infrastructure

The Balboa Reservoir Project include sustainable design development through modern infrastructure and

attention to community health and prosperity Improvements comply with the City and County of San

Francisco and State sustainability requirements including Title 24 Divisions 6 and 11 and The San

Francisco Green Building Code A summary of the key sustainable infrastructure design strategies are as

follows

Section 4 Site Demolition

o Recycle materials on-site where feasible

Section 6 Site Grading

o Erosion and sedimentation control measures during construction will be implemented

consistent with an approved Erosion and Sediment Control Plan for the site during grading

and construction to protect and control runoff

Section 6 Street Mobili1y and Circulation Designs

New infrastructure and facilities to improve circulation and safely support all

transportation modes such as walking and cycling to regional transit hubs

Establish an accessible neighborhood that prioritizes walking and biking

New public bicycle and pedestrian paths to provide connection to open spaces to support

safety of bicycles and pedestrians

Selection of street trees that support Site ecosystems

Section 7 Open Space and Parks

New parks and recreation facilities that will complement the existing surrounding

neighborhood and citywide open space network

Selection of plants and trees that support Site ecosystems and habitats

Section 9 Low Pressure Water System

New reliable potable water system

Use of water conservation fixtures

Section 11 Auxilia4 Water Supply System AWSS

o New AWSS to improve reliability of fire suppression systems and improve site resiliency

during a seismic event

6
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Section 13 Stormwater Management System

o Stormwater management controls included in the buildings streets and open spaces to

reduce runoff volume and rate affecting the City Combined Sewer System

Section 14 D Utility Systems

New power gas and communication systems to serve the Development

Installation of photovoltaics and solar preheat systems on building rooftops in accordance

with the Better Roofs Ordinance for renewable generation as approved by the power

provider

Use of energy efficient equipment and fixtures to reduce energy demands

UKAF
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3 SITE DEMOLITION

31 Scope of Demolition

The Developer will be responsible for the demolition and cleconstruction of all non-retained existing

buildings and infrastructure features Demolition and cleconstruction will include removal and disposal of

hardscape landscape and utilities The demolition limit of work consists of the existing surface parking

lot earthen berm on the west side of the site and road on the east side Project demolition and grading

activities will comply with City Ordinance 175-91 for use of non-potable water for soil compaction and

dust control Where feasible concrete and asphalt pavements will be recycled and used on-site or made

available for use elsewhere Soil removal associated with demolition activities will comply with the Project

environmental permit requirements

As part of the vegetation grubbing and clearing operation trees and other plant materials will be

removed relocated or protected in placed as required Trees and plant materials removed as part of the

demolition process will be recycled by composting or similar methods for on-site uses associated with

the planting of new vegetation and erosion control to the extent feasible

The Developer shall be responsible for providing for the Infrastructure permanent improvements

proposed to replace the existing infrastructure in accordance with approved building and construction

permits issued by the City Agency The extent of these improvements and associated demolition will be

finalized during the construction document approval process

32 Phases of Demolition

Demolition will occur in one phase for the entire site Demolition will staged to allow the existing utility

services vehicular and pedestrian access areas and landscaped spaces to remain in place as long as

possible and reduce disruption of existing uses on the site and adjacent facilities Project demolition

activities will comply with City Ordinance 175-91 for use of non-potable water for soil compaction and

dust control

8
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4 GEOTECHNICAL CONDITIONS

41 Existing Site Geotechnical Conditions

The site is currently owned by the San Francisco Public Utilities Commission and was originally planned

for use as a municipal water reservoir Although the site was never used as a reservoir the central portion

of the site was excavated down approximately 15 feet and an embankment approximately 30 feet tall was

constructed along the western and southern boundary The southern embankment was removed in 2008

and a new embankment was constructed along the eastern site boundary between 2008 and 2009 The

central depressed portion of the site is currently occupied by an asphalt parking lot

A preliminary geotechnical investigation was performed at the site by Rockridge Geotechnical Inc

Rockridge on January 3 2017 The investigation consisted of advancing four borings to depths of

between 6 and 26 feet below ground surface bgs and advancing six cone penetrations tests CPTs until

practical refusal in very dense sand which occurred at depths between 5 and 46 feet bgs

The site is mapped in a zone of ea rly Pleistocene alluvium Qoa Graymer 2006 Based on the results

of the preliminary geotechnical investigation the non-embankment portion of the site is underlain by a

deposit of medium dense to very dense silty sand with occasional clay interbeds known locally as the

Colma formation The Colma formation extends to a depth of at least 46 feet bgs at location CPT-6 the

maximum depth explored The embankment consists of sand fill which was likely excavated onsite and

re-worked Documentation of the embankment construction was not available however the results of

the preliminary investigation indicates that the fill appears to have been well-compacted and is generally

dense to very dense in consistency

Free groundwater was not observed in the borings drilled for the preliminary investigation A

geotechnical investigation was previously performed in 2010 for a development on Phelan Loop

immediately southeast of the site In that investigation groundwater was encountered in one boring at

a depth of about 22 feet bgs while a second boring drilled to 40 feet did not encounter groundwater

42 Existing Site Geotechnical Constraints

Based on the results the preliminary geotechnical investigation Rockridge conclude there are no major

geotechnical or geological issues that would preclude development of the site as proposed The primary

geotechnical issues affecting the proposed development include site grading and support of the

proposed structures

9
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43 Site Grading

Conceptual development plans include removing the western berm and raising grades across the

remainder of the site In some areas grades may be raised 20 feet or more Even where fill is properly

placed and compacted some settlement of the new fill is expected

44 Foundations

Foundations should be designed to provide adequate foundation support and limit total and differential

settlements of the proposed buildings to acceptable levels

45 Stormwater Infiltration

Conceptual development plans include incorporating infiltration facilities to manage stormwater runoff

from impervious surfaces

46 Geotechnical Approaches

461 Site Grading Approach

Fill should be placed and compacted in accordance with the recommendations of the final

geotechnical report In general fill should consist of on-site soil or imported soil select fill that

is free of organic matter contains no rocks or lumps larger than three inches in greatest

dimension has a liquid limit of less than 40 and a plasticity index lower than 12 and is approved

by the Geotechnical Engineer It is anticipated that the embankment material will meet these

criteria

Where proposed buildings will span different fill thicknesses the Geotechnical Engineer should

evaluate the need of overexcavating and recompacting in-place soil to reduce potential for

differential performance

462 Foundation Approach

Rockridge preliminarily concluded the proposed buildings could be supported on shallow

foundations bearing on firm native soil or properly placed and compacted engineered fill

463 Stormwater Infiltration Approach

Where explored in the preliminary geotechnical investigation the soil at the site primarily consists

of silty sand The silty sand is anticipated to have moderate to high infiltration rates depending

on the exact gradation and mineralogy of soil exposed at designated infiltration areas Infiltration

10
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facilities including determination of infiltration rates will be designed and constructed in

accordance with SFPUC standards

47 Schedule for Additional Geotechnical Studies

Prior to starting final design of the new infrastructure the Geotechnical Engineer should perform

additional boringsCPTs and prepare a final geotechnical report based on the supplemental field

investigation The geotechnical report should provide information about the soil and groundwater

conditions at the site and include design-level recommendations regarding

0 site seismicity and seismic hazards including the potential for liquefaction and liquefaction

induced ground failure

0 the most appropriate foundation type for the proposed buildings

0 design criteria for the recommended foundation type including vertical and lateral capacities

0 estimates of foundation settlement

0 lateral earth pressures static and seismic for design of below-grade walls

0 design groundwater level

0 subgrade preparation for floor slabs pavements and exterior concrete flatwork

0 flexible and rigid pavement design

0 site grading and excavation including criteria for fill quality and compaction

0 temporary slopes

0 temporary shoring and underpinning of adjacent structures if required

0 2016 San Francisco Building Code SFBQ site class and design spectral response acceleration

parameters

0 soil corrosivity

0 construction considerations

In addition infiltration rates should be determined in accordance with SFPUC guidelines after the

location of infiltration facilities have been finalized Approved infiltration testing methods for a

development of this size include Large Pilot Infiltration Test PIT and Soil Grain Size Analysis as

appropriate

1 Determination of Design Infiltration Rates for the Sizing of Infiltration based Green Infrastructure Facilities April 2017

I I
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5 SITE GRADING

51 Project Datum

Site elevations referred to herein are on the CCSF 2013 NAVD88 unless identified otherwise

52 Existing Site Conditions

The existing grade within the Project site slopes gradually north south and west away from the roadway

to the north east with ground elevations ranging from approximately 315 feet elevation at the roadway

to approximately 292 feet elevation to the south of the existing berm The northern border is bounded

by the track and field of Riordan High School with elevations between 315 and 325 The eastern border

is bounded by the City College of San Francisco CCSF parking lot and drive aisle with grades varying

between elevation 307 and 315 Along the southern border there is a grade different of approximately

10 feet at the termination of Lee Avenue with elevation change from 308 on the project site to 298 at the

termination of Lee Avenue Mixed-use buildings border the south boundary The elevation differential

is reduced at the southwest corner of the site at elevation 289 where it conforms to the adjacent parcel

Along the western border the site is bounded by and conforms to the existing grades along the backyards

of residences fronting Plymouth Ave with ground elevations ranging from 286 feet to 320 feet in

elevation The existing site elevations are shown in Figure 51

53 Site Geotechnicall Constraints and Approaches

The Geotechnical Report was prepared for the Project by Rockridge Geotechnical Although the site was

intended to be used as a reservoir it never fulfilled that purpose as it was converted into a parking lot

The central of the portion of the site was excavated down approximately 15 feet and an embankment

approximately 30 feet tall was constructed along the west and east boundaries The southern

embankment was removed in 2008 and a new embankment was constructed on the east boundary

between 2008 and 2009

The Project site sits on sufficiently dense soil which is able to resist liquefaction and associated

manifestations such as settlement loss of bearing capacity sand boils and lateral spreading

Furthermore as the soil above the groundwater table consists primarily of dense to very dense silty sand

the Project site is not susceptible to cyclic densification also referred to as differential compaction
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54 Project Grading Overview

The Developerwill be responsible forthe design and construction of the proposed grading forthe Project

Below is a description of the grading design for the different areas of the site The proposed Project

conceptual grading plan is shown in Figure 52

The Project is comprised of a street network with North Street West Street and South Street located as

described in their name and Lee Avenue occupying the eastern leg of the loop The street network

connects to Ocean Avenue to the south via Lee Avenue and Frida Kahlo Way at the northeast via North

Street Development areas are divided into Blocks with Block A and B south of South Street Blocks C D

E and F occupying the center Block G to the north and Block H and townhomes to the west

Proposed grading for the Project raises the development area to approximate elevations of 2996 feet to

3155 feet at the center of the site The looped street grades will slope generally to the southwest through

a private street into the existing SFPUC easement The streets and sidewalks will be designed to provide

overland release and ADA compliant accessible pathways throughout the site and adjacent parcels The

proposed looped street with interconnected open space and accessible pathways will be constructed to

link San Ramon Way and CCSF in the west-east direction and Ocean Avenue and North Street in the

north-south direction Throughout the site street grades less than 5 percent will be provided

55 Proposed Grading Designs

551 Building Areas

Proposed finished floors will be set at highest adjacent grades Project development and grading

designs will be developed to comply with the City requirements for ADA accessible paths of travel

552 Proposed Roadways

Proposed slopes along public streets and private streets will be set at a maximum longitudinal

slope of 5 percent to provide ADA accessible pathways of travel without requiring handrails as

shown in Figure 52 The proposed public street system is designed in linear grading pattern from

north to south and generally east to west as illustrated in Figure 52 At conforms the site conforms

or slopes down to the existing adjacent streets Handrails will be provided for stairs and accessible

areas exceeding 5 percent where required
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At street intersections grades will be designed at a maximum slope of 2 to provide an accessible

path of travel in crosswalks In addition vertical curves within the streets will be designed to both

begin and end outside the limits of the crosswalk areas

553 Overland Release

As required by the Subdivision Regulations grading designs will be developed such that the 100

year HGL is contained within the top of curb elevations on opposite sides of a street throughout

the Project site The proposed on-site street loop will be graded to provide overland release at

the south end of the Project One release point will be via Lee Avenue to Ocean Avenue The

second release point being considered is through the SFPUC property at the southwest corner of

the site There are existing uses on the SFPUC property that will need to be evaluated prior to

completion of the MUPs to determine if this will be a viable overland release point

56 Proposed Site Earthwork

The conceptual grading plan for the Project will require approximately 171000 CY of gross earthwork

To support grading activities an Erosion and Sediment Control Plan ESCP will be submitted in parallel

with future grading permits Grading in conjunction with site remediation efforts will be performed by

the Developer

57 CutFill Quantities

Approximate total quantity of soil to be exported is 56000 CY The remaining excavated material will be

reused on site to eliminate the need to import additional fill

58 Phases of Grading Activities and Approvals

The Developerwill grade the site based on the principle of adjacency and as-needed to facilitate a specific

proposed Development Phase and consistent with the requirements of the DA and ICA The amount and

location of the grading proposed will be the minimum necessary to support the Development Phase The

new Development Phase will conform to the existing grades as close to the edge of the Development

Phase area as possible while maintaining the integrity of the remainder of the Project Repairs andor

replacement of the existing facilities necessary to support the proposed Development Phase will be

designed and constructed by the Developer Interim grading will be constructed and maintained by the

Developer as necessary to maintain existing facilities impacted by proposed Development Phases Project

grading activities will comply with City Ordinance 175-91 for use of non-potable water for soil compaction

and dust control
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6 STREET MOBILITY AND CIRCULATION DESIGNS

Balboa Reservoir's street network will be comprised of short walkable blocks that connect to existing the

existing neighborhoods CCSF and adjacent streets The Project will prioritize pedestrian and bicycle

safety and access to the buildings streets and open spaces through careful consideration of transit and

transportation connections accessibility traffic calming measures and on-street parking The bicycle

network at will provide safe and convenient access within the Project and connections to nearby Ocean

Avenue and Frida Kahlo Way These facilities will be integral to the character of Balboa Reservoir's streets

The report makes reference to specific sections of Chapter 5 of the DSG which is included cis Attachment A

to this report The reviewer sholl review both Chapter 6 of the Infrastructure Plon and Chapter 5 of the DSG

concurrently

61 Plan Overview

As a peclestria n priority development the street networkwill provide safe and easy access to open spaces

building entrances and retail with unique street types designed to the scale and speed of the pedestrian

experience A combination of traffic calming strategies will discourage unnecessary vehicle traffic and

ensure that internal traffic will be low-speed and low-volume The public realm will be fully integrated

with the design and scale of the ground floor of the buildings

Chapter 5 of the Balboa Reservoir Design Standards and Guidelines DSG is a companion document and

contains supplemental information regarding the design of the street network The reader is encouraged

to also review Chapter 5 of the DSG

62 Public Street Modes of Travel and Access

621 Pedestrian Circulation and Accessibility

Creating a safe accessible and comfortable pedestrian experience will be a priority on all streets

with safe pedestrian street crossings and connections to open spaces and surrounding streets All

of the proposed streets will have raised crosswalks which reduce the height of curbs separating

the pedestrian walkways from the vehicular traveled way Passenger loading and building

servicing strategies will be designed to minimize conflicts between pedestrians and vehicles and

to maximize the special street-life elements that create a rich pedestrian experience

The pedestrion network is further defined in Section 52 of the DSG
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622 Bicycle Circulation

The Project is dedicated to improving bicycle transportation throughout the area by providing

infrastructure for improved cyclist safety Bicycle lanes of various class designations will be

incorporated into the public streets throughout the site Lee Avenue will accommodate the

majority of bicycle traffic traveling north and south through the site on via Class II and Class IV

bike lanes providing a safer environment that separates bicycles from vehicular traffic and

prioritizes bicycle travel North South and West Streets will incorporate Class III shared bike lanes

Figure 6 2 shows the conceptual strategy for bicycle facilities at a network scale Refer to Section

64 for specific street designs bicycle facilities and safety strategies

The bicycle network is further defined in Section 53 of the DSG

623 Vehicular Circulation and Intersections

All streets at shall have two-way low-volume low-speed traffic circulation Controlled intersections

are shown on Figures 65A 64E Imm M

All stop-controlled and signalized intersections shall adhere to City standards for signage and

street markings Where crosswalks at uncontrolled intersections are proposed at Open Space

connections an appropriate combination of traffic control strategies including crosswalk

markings shall be employed to maximize visibility and safe pedestrian crossing Refer to Section

68 for more detailed information on intersection design and controls

624 Fire Department Access

Based on the planning efforts undertaken during the initial meetings with the San Francisco Fire

Department intersection radii street widths from curb to curb and right-of-way layouts have

been designed to accommodate fire truck turning movements at the Project intersections shown

in Appendix D Per the SFFD requirements intersections are designed to accommodate the truck

turning movements of the City of San Francisco 57-foot Articulated Fire Truck Fire Truck Other

emergency vehicles turning movements analyzed include the SFFD Engine The SFFD 57-foot

Articulated Fire Truck shown in Figures D6-D9 was the most restricted vehicle and thus was the

basis for street layout designs At intersection approaches and within intersections the Fire Truck

may encroach into the opposing vehicular travel lane to complete turning movements but a

minimum of 7-feet of refuge area is provided for any cars within these lanes Appendix D shows

enlargements of the fire truck turning movements for the San Francisco 57-foot Articulated Fire
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Truck at the site intersections Refer to Section 55 of the DSG for additional fire and emergency

vehicle occess

625 Parking Loading and Service

Parking loading and service will be distributed to minimize impact on the public realm pedestrian

experience Passenger loading across the site will be accommodated in dedicated areas Servicing

needs for Development Parcels will be accommodated on all streets in time-limited or dedicated

zones Loading and service areas are shown on Figure 69 Refer to Section 56 of the DSG for more

detailed information on porking looding and service

626 Large Vehicle Access

All Project streets within the public right-of-way shall accommodate commercial vehicle

circulation Access through the public right-of-way shall be designed for the SU-30 truck and

accommodate the WB-40 trucks Refer to Appendix C for truck turning studies

63 Public Street System

The Developer will be responsible for the design and construction of the public streets as shown on Figure

61 Improvements will generally include the following

Pavement structural sections

Concrete curbs and gutters

Concrete sidewalk and curb ramps

Traffic control signage and striping

Traffic signal

Street chicane for traffic calming

Street lighting and pedestrian-scale lighting

Street landscaping and trees

Stormwater management facilities may include such methods as landscape strips permeable

pavements and bioretention areas

Street furnishings includes but are not limited to benches trash cans and bike support facilities

Accessible on-street passenger loading zones with adjacent street level passenger loading aisles

and curb ramps

Accessible curb ramps

Accessible Pedestrian Signal APS at traffic signal
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Raised crosswalks

Sidewalk bulb-outs

Class II III and IV bikeways

Enhanced Paving

Utility Clearance Requirements

Streetscope and landscape improvements ore further defined in Chapter 5 of the DSG Approval of and

responsibility for maintenance and liability for non-standard stormwater treatment facilities shall be as

described in the DA

631 Public Street Layout and Parcelization

A system of street and parcel numbers has been created to facilitate planning and design

coordination and is shown on Figure 61 The new grid network of public streets includes two

streets oriented north to south the Lee Avenue and West Street Lee Avenue will conform to the

existing dead-end streetjust north of Ocean Avenue Property frontage improvements will result

in partial renovation of the existing CCSF parking lots to the east North Street and South Street

will be oriented east to west North Street will tie into Frida Kahlo Way at a new intersection The

existing intersection just north of North Street will be closed

632 Roadway Dimensions

Street widths-curb to curb-are designed to accommodate emergency access utility clearances

bicycle facilities passenger loading and building servicing and vehicular access throughout the

site Typical vehicular travel lanes within streets will range from 10-feet to 13-feet in width Travel

lanes are measured from the face of curb or outside edge of bicycle facilities All streets will

provide for two-way traffic and fire access with street widths varying from 22 to 34-feet

Additional roadway dimension information at intersections is shown in Figure 65A-D and detailed

cross section information is shown on the
utility cross section exhibits in Figures 82A-G

64 Public Street Network and Hierarchy

The Balboa Reservoir street network will include several street types with distinctive character planting

traffic speed and street-life elements site furniture street trees special paving and understory planting

that combine with active ground floor uses to enrich the pedestrian experience Refer to Chapter 5 of the

DSG for detailed information about the public street network and hierarchy
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641 Street Zones and Designs

The streets will contribute to a varied public realm while satisfying above and under-ground

infrastructure needs at the Project Proposed streets shall conform to the 2015 Subdivision

Regulations The public right-of-way must be open to the sky with the exception of permitted

landscape and street-wall encroachments per the DSG and publicly accessible at all times unless

subject to maintenance operations security and safety rights or closure by Master Developer for

events Street closure by Master Developer or others shall be subject to all applicable City

permitting and authorizations Ownership and maintenance and liability for streetscape elements

and encroachments shall be addressed as set forth in the ICA including but not limited to non

standard design features such as lighting stormwater gardens and other stormwater treatments

65 Components of Public Streets

651 Curb Heights

The curb heights shall be 6-inches unless at a raised crosswalk where they are reduced to 4-inches

652 Paving

Final pavement design for the roadway sections will be designed for the anticipated traffic load

and equivalent single axial loads ESAL for a design life coordinated with the City Agency per the

terms of the DA and ICA

The Pedestrian Throughway defined on each street shall be an accessible path of travel that is

unobstructed by non-ADA-com pliant paving or material treatments Paving and built-in site

elements shall be comprised of high-quality materials and finishes that are durable to withstand

high-intensity use All material textures in designated clear path of travel and accessible use areas

shall be ADA-compliant

Street poving materials con be found in Section 520 of the DSG

653 Street Trees

Planting will function ecologically to help achieve the Project's goals for sustainability and

contribute to a healthy environment Composition and distribution of a diverse adapted urban

forest stormwater gardens and planted areas will create a resilient ecological frameworkto shape

varied sensory experiences across the site and urban habitat Refer to Section 511 and 519 of the

DSG for more detailed information about the public street trees and planting polette
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654 Sustainable Water Strategies

The Project's landscape and building systems will work together and be designed to conserve re

use and filter water Site hydrology will be intertwined with daily life in a unique and systematic

way with stormwater treatment gardens that are a part of the public experience in every

streetscape and open space Irrigation is an essential element of plant health and should be

considered as part of the site hydrology strategy

655 Lighting

Lighting will be an important component of nighttime identity experience and safety Lighting of

special unique character should reinforce key pedestrian routes along the streetscapes Where

possible a variety of lighting types should work together to create a warm inviting and safe

nighttime environment Refer to Section 522 of the Bolboo Reservoir DSG for additinool information

on public street lighting

656 Accessible Loading
IKAr I

Loading zones for vehicular and paratransit loading and unloading will be distributed across the

site to enable access to all Development Parcels and open spaces with priority given to significant

pedestrian connections Proposed configurations for loading stalls are described for integration

with DPW-Standard Curb 6-inches typical Refer to Figure 56-1 of the Bolboo Reservoir DSG for

detailed information about the occessible looding zones

657 Utility Driveway and Streetscape Coordination

The project will ensure that locations of above-grade utility boxes where provided are

coordinated with streetscape elements These locations shall be coordinated with tree spacing to

ensure Urban Forestry standards are applied to the greatest extent possible Driveway locations

shall be coordinated with placement of streetscape elements Refer to Section 513 of the Bolboo

Reservoir DSG for additional information on streetscope coordination

Full-street cross-sections with utilities are shown in Figures 82A-8 2F in Section 8

66 Traffic Calming

As part of the pedestrian and bicycle focused development plan traffic calming elements are proposed

to improve non-vehicular traffic safety and access Proposed traffic calming elements for the Project

street rights-of-way are identified in Figure 63 and include raised crosswalks chicanes bulb-outs
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narrowed lane widths to accommodate bicycle infrastructure Troffic calming strategies ore olso expanded

upon in Section 512 of the DSG

661 Raised Mid-Block Crosswalks

Raised mid-block pedestrian crosswalks are proposed along all streets except the portion of North

Street east of Lee Avenue At raised crosswalk locations the street pavement areas will be raised

as much as 2-inches to reduce the adjacent curb heights to 4-inches and will change paving

material for a more effective visual cue to motorists Final grades are dependent on overland

release feasibility studies

Where raised crossings are proposed decorative crosswalk treatments or striped continental

crosswalks shall be provided and comply with City and MUTCD standards and required review

Proposed decorative treatments shall meet ADA standards for slip-resistance The design for

these crosswalks will be coordinated with and are subject to the approval of the SFPUC SFDPW

the SFMTA and the San Francisco Fire Department SFFD Refer to Section 5 Site Grading for

additional information about Project grading and overland release requirements Raised crossing

configurations are shown on Figure 6AA-E

The Developer or HOA will be responsible for maintenance and restoration of the street pavement

sections including pavement markings within the raised crosswalk Designs will incorporate

measures to minimize maintenance and reduce the potential for dirt silt and other debris to settle

within the crosswalks

662 Street Chicane

A chicane is integrated at the northern end of West Street to calm traffic and reduce vehicle speeds

approaching and departing from the intersection at North Street and West Street The chicane

offset is 8-feet and maintains a 125-foot travel lane consistent with the land widths of West Street

Layout of the chicane is shown on Figure 65B

663 Intersection Bulb-Outs

Bulb-outs have been incorporated at all intersections These locations are expected to have a high

concentration of pedestrian traffic Bulb-outs will narrow driving lanes create a shorter pedestrian

crossing make pedestrians more visible to motorists and require vehicles to reduce speeds The

final design for the bulb-outs will be coordinated with the SFMTA SFDPW SFPUC and the SFFD
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Bulb-out improvements will be constructed if the designs can meet the City Agency's

requirements for overland drainage release utility clearances and accessibility for persons with

disabilities Overland Release at these locations will be studied in the Grading and Drainage

Master Plan Typical intersection bulb-out details are shown on Figures 65A-D

67 OffSite Traffic Signalization

The Developer will be responsible for design and construction funding either as partial contribution or

in full of traffic signal modifications or new traffic signals as well as striping Where possible the electrical

service for traffic signals will be located within the joint trench see Section 17 Traffic signals shall be

designed by and constructed to the specifications of the SFMTA and SFDPW If determined feasible

planned off-site intersection improvements include but may not be limited to the following

671 Frida Kahlo Way and North Street Intersection

A new signalized intersection will be constructed at the proposed intersection of North Street and

Frida Kahlo Way The existing signalized intersection at the northern access road to the existing

surface parking lot will be removed See Figure 66 for the proposed intersection geometry

68 On-Site Traffic Controls

Traffic calming and stop-controlled intersections rather than signalization are the primary strategy for

on-site traffic control Stop signs will be added at all intersections with final locations to be determined

by traffic sight distance requirements and coordination with the City If implemented stop signs on city

streets will require legislation from SFMTA Board and traffic calming may also require SFMTA Board

andor public hearing

69 Public Transportation System

No public transportation is envisioned within the Project site However the site is located within a 14

mile of bus and streetcar service and less than 1 mile from the Balboa BART Station

610 SFMTA Infrastructure

Where required the following list of infrastructure items includes items to be owned operated and

maintained by the SFMTA within public right-of-ways

Security monitors and cameras

Signals and Signal Interconnects including Muni Bus Prioritization signals

TPS signal preempt detectors
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Conduit containing TPS signal cables

Shelters with Vendor

Paint poles and asphalt delineating coach stops

Asphalt painting for transit lanes

Departure prediction NextBus monitors and related communications equipment

Bicycle racks

Crosswalk striping except for areas with a raised crosswalk or with painted concrete special

striping or other special decorative treatment

Bike lane and facility striping

APS Peclestrian crossing signals

Street Signs

611 Acceptance and Maintenance of Street Improvements

Upon acceptance of the new andor improved public streets by the City Agency responsibility for the

operation and maintenance of the roadway and streetscape elements will be designated to the

appropriate City Agency as defined in the City of San Francisco Municipal Code and related ordinances

and the Project DA or ICA Conflicts between proposed public utility infrastructure and the surface

improvements proposed as part of the Project including but not limited to dedicated transportation

routes trees bulb-outs and medians shall be minimized in the design of the infrastructure and surface

improvements The City Agency responsible for said utility infrastructure will review all proposals for

surface improvements above proposed public utility infrastructure on a case-by-case basis to ensure that

future access for maintenance is preserved Stormwater management and treatment infrastructure

installed as part of the streetscape to meet the Stormwater Management Requirements and Design

Guidelines SMR will be maintained by the Master Developer andor City Agency subject to the terms of

the Project DA or ICA

As outlined in the DA or ICA the Master Developer will be responsible for maintenance and restoration

of the non-standard materials and design features including decorative paving and hardscape elements

as well as specific streetscape elements and encroachments Restoration will include replacement of the

pavement markings within areas with non-standard materials

612 Phasing of New Roadway Construction

All new public roadways will be constructed in Phase 1
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7 OPEN SPACE AND PARKS

The proposed Project will provide approximately 40 acres of publicly accessible open space The

following is a summary of the major components of the open space network Please see the DSG Open

Space section for a detailed description of the Open Space System These improvements are intended to

extend the connection from San Ramon Way to CCSF and create a connection from the SFPUC easement

south of the project to the centralized public open space The Developer's infrastructure obligations

include the design and construction of the open space and park improvements Key components of the

open space program area are described below

Refer to Chapter 6 of the Balboa Reservoir DSG for detailed information about the open spoce design

71 Proposed Open Space and Parks to be built by Developer

Open space to be built by the Developer shall be substantially completed consistent with the following

schedule P M

Central Park 20 acres

PUC Open Space 12 acres

Paseos 08 acres

72 Phasing Ownership Operation and Maintenance

New open space and parks system will be constructed in phases to match the Phases of the Project and

as depicted on the Phasing Plan Figure 13 The Phase will connect to the existing open space and parks

as close to the edge of the Phase area as possible where a logical transition line can be established within

the open space improvement features

The proposed parks and open space will be owned and maintained by the Master Homeowner's

Association and will be added to the City inventory of permittable spaces
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8 UTILITY LAYOUT AND SEPARATION

81 Utility Systems

The Project proposes to install public utility systems including the combined sewer system low pressure

water LPW system auxiliary water supply system AWSS and dry utility systems Ownership

maintenance and acceptance responsibilities of utility infrastructure will be documented in the DA

82 Utility Layout and Separation Criteria

Utility
main layout and separations will be designed in accordance with the Subdivision Regulations and

SFPUC Utility Standards Utility main separation requirements are presented in Figure 81 Utility

Separation Criteria

83 Conceptual Utility Layout

The Project utility layout is designed to connect the proposed Project utility infrastructure to the existing

adjacent public utility infrastructure facilities The proposed LPW system shown on Figure 91 will be a

looped system and have two connections to the existing SFPUC LPW system on Frida Kahlo Way and

Ocean Avenue The proposed AWSS shown on Figures 111A and B will likely have a single connection

point at the intersection of Ocean Avenue and Lee Avenue The Project studied the feasibility of installing

a new AWSS line through the SFPUC property at the southwest corner of the project Block 318 Lot 192

to create a looped system but was deemed infeasible by SFPUC The proposed combined sewer system

shown on Figure 121 will have two connections to the existing SFPUC combined sewer system in Ocean

Avenue via Lee Avenue and the SFPUC property

84 Utility Layout and Clearance Design Modifications and Exceptions

Due to constraints within the Project site design modifications and exceptions to standard sizing spacing

and locations of utilities may be requested A design modification and exception request to utility

standards and requirements is subject to the review and approval by the department with authority over

each utility The combined sewer system LPW system and AWSS design modifications and exceptions

receive authorization per the process outlined in the Subdivision Regulations Potential locations for the

design modifications and exceptions will be identified Approval of this Infrastructure Plan does not

constitute authorization of utility-related design modifications and exceptions
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9 LOW PRESSURE WATER SYSTEM

91 Existing Low Pressure Water System

Potable water service will be provided by a water supply storage transmission and distribution system

operated by the SFPUC The proposed Project will connect to the SFPUC's Low Pressure Water LPW

system for domestic supply and fire protection The existing LPW system within the project vicinity

includes 8 and 12-inch diameter distribution pipelines and low pressure fire hydrants within Frida Kahlo

Way and Ocean Avenue Existing potable water services and fire services to the Project Site are located

along the Frida Kahlo Way frontage and on Lee Avenue

Fire hydrant flow information was obtained for the 12-inch main in Ocean Avenue and the 8-inch main

in Frida Kahlo Way Both of these mains are located within the Sutro Pressure Zone

12-inch Main in Ocean Ave 8-inch Man in Frida Kahlo Way
Static Pressure psi 80 69

Residual Pressure psi 62 51

Observed Flow gpm 1197 947

Available Flow at 20 psi gpm 2 290 1630

92 Proposed Low Pressure Water System

921 Project Water Supply

In accordance with the California Water Code SFPUC is preparing a Water Supply Assessment for

the proposed Project The approved Water Supply Assessment is anticipated to be completed in

2019

922 Project Water Demands

The proposed Project water demands are summarized in Table 91 below and in the Non-Potable

Water calculator output included in Appendix B The Project's water demands have been

calculated using the SFPUC's Non-Potable Water Program District Scale water calculator The

proposed Project will include building-based treatment plants in certain buildings that will divert

treat and reuse graywater and potentially rainwater for non-potable uses within the project

9221 Fire Flows

The required fire flows will be consistent with Appendix B of the California Fire Code and

approved by SFFD Fire flows are based on the building area and the type of construction

The proposed buildings will be Type I-A II-A and V-A construction
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Table 91 Water Demands

Annual Potable Water Demand

MARCH 15 2019

39543 600 gpy

Project Potable Water Demands

Design Scenario Demand

Domestic Average Day Demand ADD 108300 gpd

Maximum Day Demand MDD 12 x ADD 130000 gpd

Peak-Hour Demand PHD 265 x ADD 287 000 gpd

Required Fire-FJOW2 FF 1500 gpm x 4 hours 360000 gpd

Maximum Potable Water Demand

Maximum Day Demand Required Fire Flow
490 000 gpd

923 Project Water Distribution System

The proposed Project will include the design and construction of the proposed LPW system by

the Developer The proposed LPW system will be owned and maintained by the SFPUC upon

completion and acceptance of the improvements The proposed LPW system is depicted on Figure

91 The proposed LPW system pipeline sizes will be verified by the PUC's review of the hydraulic

modeling in the Low Pressure Water Master Plan LPWMP that will be prepared after Project

approvals

The proposed LPW system will connect to the existing LPW system within Ocean Avenue and Lee

Avenue and in Frida Kahlo Way and future North Street The project will connect to the existing

12-inch LPW line in Ocean Avenue and Frida Kahlo Way The Project will install new 12-inch LPW

lines in the new proposed streets while meeting the necessary separation requirements to other

utilities and proposed improvements as outlined in Section 10 The vertical and horizontal

separation distances to other utilities will be consistent with the requirements outlined in Title 22

of the California Code of Regulations the SFDPW 2015 Subdivision Regulations and the State of

California Department of Health Services Guidance Memorandum 2003-02 The typical utility cross

sections for each street are depicted on Figures 82A-G

2 The required fire flow witt be determined by SFFD based on finat budding areas and construction type
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SFPUC will perform the required disinfections of new mains and connections to existing mains at

the Developer's cost

924 Low Pressure Water Design Criteria

The proposed LPW system will be designed to maintain a minimum system pressure of 20 psi and

a maximum velocity of 14 fps during MDD plus Fire Flow design scenario The LPW system will

also maintain 40 psi minimum residual pressure and 8 fps maximum velocity during PHD The

proposed LPW system will be modeled in the LPWMP to confirm the proposed system meets the

pressure and flow requirements in each design scenario

925 Proposed Fire Hydrant Locations

The LPW system will be the secondary fire water supply for the Project Site The proposed LPW

fire hydrants will have a maximum radial separation of 300-feet between hydrants or as specified

in Appendix C of the California Fire Code Additionally the LPW hydrants will be placed within

100-feet of building fire department connections The proposed LPW fire hydrant locations are

depicted on Figure 92 The required fire flow will provide adequate fire protection for new and

reuse construction per Appendix B of the California Fire Code The project will coordinate with the

SFFD for the final locations of new LPW fire hydrants within the Project
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10 NON-POTABLE WATER SYSTEM

101 Existing Non-Potable Water System

The City's non-potable water system does not currently extend to or serve the Project Site The City does

not have existing non-potable water facilities within the vicinity of the Project Site

At this time the Project is reviewing the applicability of the City's Non-Potoble Water Ordinance for the

proposed townhomes and below morket-rote housing buildings Since this is still being reviewed we have

mode the conservative assumption for the project water demands that no buildings will copture and reuse

graywater These calculations will be updated cis we receive information about the applicability of the

ordinonce

10 2 Proposed Non-Potable Water System

The Project proposes to install treatment systems in certain buildings to collect graywater and possibly

rainwater for reuse for non-potable uses such as toilet flushing andor irrigation water The final

configuration of the graywater treatment systems and which buildings will contain these systems will be

developed during the entitlement phose

10 3 Rainwater Harvesting

The project may potentially integrate rainwater harvesting into some of the Development Blocks This is

intended to achieve compliance with the City's Stormwater Management Requirements specifically the

required runoff flow and volume reduction within the combined sewer areas as discussed in Section 13
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11 AUXILIARY WATER SUPPLY SYSTEM AWSS

111 Existing AWSS Infrastructure

The SFPUC in cooperation with the SFFD owns and operates the Auxiliary Water Supply System AWSS

The AWSS is a high pressure non-potable water distribution system dedicated to fire suppression

specifically designed for reliable operation after a major seismic event The existing AWSS system within

the vicinity of the project includes a 20-inch diameter main in Ocean Avenue

11 2 AWSS Regulations and Requirements

The proposed Project will meet the fire protection requirements established by the SFFD to meet their

City-wide objectives for fire protection following a seismic event This includes the extension and

installation of AWSS facilities to and within the Project The proposed AWSS facilities will be located in

the proposed streets that are within the public right-of-way as approved by the SFPUC

The AWSS facilities will be placed with vertical and horizontal separation distances to other utilities as

shown in Section 8

11 3 Proposed AWSS Infrastructure

The proposed Project will install new AWSS facilities within the Project extending and connecting to the

existing AWSS main in Ocean Avenue The project studied two options to connect to the existing 20-inch

AWSS main in Ocean Avenue

Option 1

Option 1 studied two points of connection to the existing 20-inch AWSS line in Ocean Avenue One point

of connection would be installed via Lee Avenue and would run north on Lee Avenue west on North

Street south on West Street and continue through a private street through the SFPUC property Block

3180 Lot 192 and back to Ocean Avenue thus creating a loop on the project site Based on feedback

from the SFPUC this option was deemed not feasible since the Project does not have rights to install an

AWSS line through the SFPUC property

Option 2

Option 2 provides a single point of connection to the existing AWSS main in Ocean Avenue The

alignment will run north on Lee Avenue west on North Street south on West Street and east on South
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Street and connect back to the main in Lee Avenue creating a loop within the Project site This option has

been deemed the most feasible option to supply AWSS to the project site

The proposed Project will design and install the new AWSS facilities in a single phase consistent with the

Project Phasing Plan The proposed 20-inch pipeline will be earthquake resistant ductile iron pipe

material The Project will also install AWSS fire hydrants at a maximum spacing of 500 feet at locations

determined by the SFPUC and SFFD The proposed AWSS facilities for both options including proposed

hydrant locations are depicted on Figures 111A and B

The SFPUC will be responsible for maintenance of existing AWSS facilities The SFPUC will be responsible

for the new AWSS facilities once construction of a new AWSS facility is complete and accepted by the

SFPUC Impacts to improvements installed with previously constructed portions of the Development due

to the designs of subsequent blocks will be the responsibility of the Developer and will be addressed

prior to approval of construction documents for each subsequent block The SFPUC and SFFD will provide

flow and pressure capacities of the existing AWSS that the proposed AWSS will connect to
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12 COMBINED SEWER SYSTEM

121 Existing Combined Sewer

1211 Existing Conditions

The existing conditions within the Project site consists of a parking lot that is used by CCSF which

is enclosed by the old Balboa Reservoir embankments The Project is roughly 75 impervious The

site is adjacent to the CCSF Multi-Use Building built in 2010 and has private sanitary sewer and

stormwater pipelines that collects and discharges the wastewater into a 27-inch combined sewer

gravity pipeline located at the dead end segment of Lee Avenue

1212 Existing Drainage Area

The Project is comprised of one stormwater watershed defined by the existing topography of the

Project site The stormwater runoff on the raised side of the East reservoir embankment is

collected in the private storm drain inlets located behind the CCSF Multi-Use Building and the

lower parking lot drains to the South West corner of the site See Figure 53 depicting the extent

of the two existing stormwater watersheds within the Project

1213 Existing Sewer Demands

The existing sewer demands on the project site are at a minimum as there is only the existing

CCSF building present in the nearby lot

1214 Existing Combined Sewer System

There is an existing 39-inch diameter combined sewer main along Frida Kahlo Way and flows

south into a 3-foot by 45-foot concrete pipe and the intersection of Ocean Avenue It then runs

west along Ocean Avenue to the intersection of Lee Avenue where it transitions to a 2-foot by 3

foot concrete pipe and continues west down Ocean Avenue There is also a private 10-inch sewer

line on the west side of the CCSF Multi-Use Building which connects to the 27-inch combined

sewer in Lee Avenue and which discharges into the 2-foot by 3-foot pipe in Ocean Avenue

12 2 Proposed Combined Sewer System

1221 Proposed Sewer Demands

The proposed Project estimated sewer flow assumes a return of 95 on the indoor potable water

demand and 100 on the indoor non-potable water for the Average Day Demands The potable

and non-potable water demand calculations associated with the proposed Project are estimated
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using the SFPUC's Non-Potable Water Program District Scale Water Calculator The output from

the calculator is enclosed in Appendix B

Project Sewage Generation

Design Scenario Demand

Average Dry Weather Flow ADWF 102900 gpd

Peak Dry Weather Flow PDWF 3 x ADWF 308700 gpd

1222 Proposed Stormwater Flows

Runoff from the Project site is divided in to two main watersheds as shown on Figure 122 Runoff

from both of these watersheds will be conveyed by the new combined sewer system to the

existing system in Ocean Avenue The approximate 5-year peak flows at a 10-minute time of

concentration for each watershed is listed below

Area acre 5-year Flow cfs

Western Watershed 1310 2219

Eastern Watershed 522 981

1223 Proposed Combined Sewer Capacity and Design Criteria

Design criteria pipe sizes and flow velocities will conform to the requirements of the 2015 San

Francisco Subdivision Regulations

1224 Proposed Combined Sewer System

The wastewater and stormwater from the Project will be collected and conveyed by a proposed

combined sewer system The proposed combined sewer system is depicted on Figure 121 The

combined sewer system will be designed and constructed by the Developer The combined sewer

design will be reviewed and approved by the SFPUC The proposed combined system will consist

of a 24-inch diameter pipe to convey sanitary sewer and stormwater by gravity to the existing

combined sewer facilities in Ocean Avenue

1225 Pipe Material

Pipe material will conform to the requirements of the 2015 San Francisco Subdivision Regulations

or as approved by the SFPUC
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1226 Freeboard and Cover

The combined sewer system will be designed in accordance with the Subdivision Regulations

maintaining four 4 feet of freeboard and designed to protect from flooding related to potential

overland flows

1227 Combined Sewer Construction and Phasing

The new combined sewer system will be installed with Phase 1 of the improvements which

includes the street improvements and infrastructure to serve the entire project

DKAF1
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13 STORMWATER MANAGEMENT SYSTEM

131 Existing Stormwater Management System

The existing site is approximately 762 impervious mostly covered in asphalt pavement The existing

site drains to the City's combined sewer system that drains to the Oceanside Water Pollution Control

Plant which discharges to the Pacific Ocean

13 2 Proposed Stormwater Management System

1321 San Francisco Stormwater Management Requirements and Design Guidelines

The Project is located in a combined sewer area and is subject to the Combined Sewer Area

Performance Requirements of the San Francisco Stormwater Management Requirements SMR
A Stormwater Management Master Plan will be provided prior to the submittal of the Basis of

Design and the Improvement Plans Since the site was previously more than 50 impervious the

Project must reduce from the existing condition the runoff rate and volume of stormwater going

into the combined system for the 2-year 24-hour design storm The Developer's Infrastructure

obligations include the design and construction of the proposed stormwater management

system Typically the SMR require projects to reduce runoff rate and volume of stormwater by

25 each

1322 Proposed Site Conditions and Baseline Assumptions

The Project includes public streets parks and plaza open space areas and Private Development

Parcels The Project will be designed to integrate Low Impact Development LID elements with

stormwater best management practices BMPs to create a sustainable environment at the site

and achieve compliance with the SMR Stormwater treatment BMPs considered for the Project

include flow-through planters bioretention areas rain gardens and infiltration galleries to manage

and reduce stormwater runoff prior to discharging to the public combined sewer system

Public streets will consist of at-grade streets with a combination of landscape strips tree wells

and flow-through planters Reservoir Park will include landscape strips tree wells and centralized

bioretention areas Brighton Paseo San Ramon Paseo West Street North and South Paseo will

likely include either bioretention areas or infiltration galleries or a combination of both

Development parcels covered entirely with podium structures will include a combination of flow

through planters landscape planters tree wells and pedestrian pathways
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1323 Stormwater Management Design Concepts

The SMR requires the Project to implement l3MPs to reduce the flow and volume of runoff from

the Project site To be included with the Stormwater Management Master Plan a process flow

diagram illustrating the limits of the drainage management areas DMAs location of runoff

discharge to existing combined sewer system andjuriscliction of existing combined sewer system

will be developed to illustrate compliance with the SMR

The conceptual stormwater management plan for the Project includes DMAs with either localized

treatment or centralized treatment facilities Localized treatment occurs in DMAs that are able to

direct surface runoff to l3MPs that are sized to treat stormwater runoff from impervious areas per

the given design storm event Private development parcels located within DMAs with localized

treatment will allocate a space to implement BMP measures and treat stormwater for the design

storm event prior to discharging into the adjacent public combined sewer system Alternatively

Development Parcels also have the option to collect and reuse stormwater on-site

Centralized treatment facilities will be implemented to collect runoff from larger site areas and

from different properties to manage stormwater with a larger scale BMP Runoff from the new

public streets could be directed to a centralized BMP located on private property This option will

be explored and included in the Stormwater Master Plan

It is anticipated that the public streets will be unable to meet the 25 reductions for rate and

volume on their own due to lack of space for flow through planters A centralized approach will

provide stormwater management facilities on development parcels that will be sized to offset the

public streets by providing reductions for rates and volume beyond the 25 required by the SMRs

Each phase of the Project including the public right-of-way private streets development parcels

and open spaces will meet the 25 rate and volume reductions

1324 Conceptual Stormwater Management Sizing

The conceptual stormwater management approach for the Project is presented in Figures 131

and 132 Figure 13 1 shows the large scale DMAs that are used for the conceptual BMP sizing

calculations For the Preliminary and Final SCPs DMAs larger than two acres will be broken down

into areas less than two acres
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Figure 132 presents the conceptual location and size of the BMPs for each DMA The BMP sizes

were determined using the SFPUC's BMP sizing calculator

DMA
DMA area

acre

Permeable

Pavement

A

Bioretention

or Infiltration

Gallery sf

Lined Private

Bioretention

A

Unlined Public

Bioretention

A
Unlined Private

Bioretention sf

1 201 3500 0 5100 0 0

2 764 12600 7400 5800 0 7200

3 256 6000 2000 4300 0 7700

4
1

166 0
1

0
1

0 4300
1

0

5 342 12400 0 0 0 7400

6 102 16100 0 0 0 0

13 3 Stormwater Control Plan

Based on the designs to be reviewed and approved by the SFPUC as part of the Stormwater Management

Master Plan the stormwater management strategies for the Project will be documented in a Stormwater

Control Plan SCP in compliance with SFPUC stormwater management regulations and the requirements

of the SMR The selected modeling methodology will be per the SFPUC accepted hydrologic calculation

methods The Preliminary SCP for each phase will be submitted for review and approval before the 60

Improvement Plan milestone The Final SCP will be submitted with the 95 Improvement Plan for that

phase and prior to construction

134 Phases for Stormwater Management System Construction

The Developer will design and install the new stormwater management system as-needed to facilitate a

specific proposed Development Phase and consistent with the requirements of the DA and ICA The

amount and location of the proposed stormwater management systems installed will be the minimum

necessary to support the Development Phase The new Development Phase will connect to the existing

systems as close to the edge of the Development Phase area as possible while maintaining the integrity

of the existing system for the remainder of the Project Development phasing with regard to stormwater

treatment and storm drain system is conceptual and remains under design The phasing and simplification

of the stormwater treatment and drain systems will be further coordinated with the SFPUC prior to

approval of the MUPs

At all phases of the development the Developer must provide functioning and adequate stormwater

management in compliance with the SFPUC's post-construction stormwater management requirements

and the SMR The Developer will be required to complete the review process with SFPUC to seek approval
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for the Preliminary SCP and Final SCP for each Development Phase The street right-of-way must have

Final SCP approval prior to issuance of the Street Improvement Permit SIP In addition the Developer

must complete the construction of the approved stormwater management and treatment improvements

required for each development phase prior to receiving a Certification of Completion forthe development

phase

Permanent or interim centralized stormwater management and treatment facilities necessary to achieve

SMR compliance within a development phase will be constructed and operational prior to or in

conjunction with that phase As required by the SFPUC and Regional Water Quality Control Board

RWQCB the Developer will be responsible for constructing and maintaining interim stormwater

management and treatment infrastructure and ensuring such interim treatment facilities remain online

and operating continuously until permanent BMP infrastructure is fully functional and operating

Stormwater management and treatment systems which may include bioretention areas street flow

through planters infiltration galleries and storage areas located on public or private property within the

Project will be constructed and maintained by the City Agency Developer or its Assignees where

applicable per the terms of the DA or ICA
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14 DRY UTILITY SYSTEMS

141 Existing Dry Utility Systems

1411 Electric

Balboa Reservoir project area is surrounded by Ocean Ave on the south Plymouth Ave on the

west and across a parking lot to remain Frida Kahlo Way on the east According to record maps

provided by PGE Ocean Ave consists of 4kV and 12kV underground electrical distribution On

Plymouth Ave overhead electrical lines run along the backyards of existing properties Finally

underground electrical distribution has been established on Frida Kahlo Way as well

1412 Natural Gas

Per record maps provided by PGE there are existing high pressure distribution gas main line

running along Ocean Ave on the near and far-side in relation to the Balboa Reservoir project

Additionally the record maps show a deactivated gas line cutting through Ingleside branch of San

Francisco Public Library near the intersection of Plymouth Ave and Ocean Ave On the west side

a high pressure distribution main line begins capped with an electronic marker EM

approximately 50 north off the corner of Plymouth Ave and Ocean Ave and runs along Plymouth

Ave Along Frida Kahlo Way there is a high pressure distribution main line in the westerly side of

the street

1413 Communications

Based on visual inspection at the project site ATT and Comcast operate existing communication

facilities along Ocean Ave Plymouth Ave and Frida Kahlo Way Ocean Ave and Frida Kahlo Way

consist of underground low voltage distribution systems while Plymouth Ave consists of joint

poles carrying the ATT Comcast and San Francisco Department of Technology DT overhead

lines along the backyards of the properties

14 2 Project Power Providers and Requirements

Pursuant to Chapter 99 of the San Francisco Administrative Code all City departments including

departments located in or on non-City-owned facilities and properties shall receive electric service from

the PUC unless the PUC determines that such service is not feasible or the City's lease or contract does

not permit such service All tenants in City facilities or on City property shall receive electric service from

the PUC unless the PUC determines that such service is not feasible Any lease or sub-lease for a City
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facility or City property shall include standard language identifying the PUC as the electric provider unless

the PUC determines that such service is not feasible

All City departments shall work with the PUC to plan for design and construct electric infrastructure to

determine the most beneficial means of constructing and funding infrastructure needed for connection

to the electric grid to maximize the long-term benefits and minimize costs to the City

14 3 Proposed Joint Trench

The proposed joint trench for dry utilities that lie in public streets and in the sidewalk area if at all

possible consists of trench excavation and installation of conduit ducts for gas electric voice data and

fire and police alarm Additionally utility vaults splice boxes street lights and bases wire and backfill are

included The utility owner franchisee voice data companies will be responsible for installing their own

facilities such as transformers and wire

All necessary and properly authorized public utility improvements for which franchises are authorized by

the City shall be designed and installed in the public right-of way in accordance with governing codes

rules and regulations and permits approved by San Francisco Public Works SFPW Joint trenches or

utility corridors will be utilized wherever feasible The location and design of joint trenches and utility

corridors in the right-of way must be approved by SFPW during the street improvement review process

All subsurface vaults serving one building shall be placed behind the property line If a subsurface vault

serves the distribution system it may be placed in the right of way Other facilities eg traffic signal

controllers shall be located above ground as necessary for operational reasons The precise location of

the joint trench in the right of way will be determined prior to recording the applicable final map and

identified in the street improvement plans Nothing in this Infrastructure Plan shall be deemed to preclude

Owner from seeking reimbursement for or causing others to obtain consent for the utilization of such

joint trench facilities where such reimbursement or consent requirement is otherwise permitted by law

144 Street Lights

Secondary power for street lighting may be installed in the joint trench or separate trench with proper

separation as a street light utility See Section 522 of the DSG for additional information regarding street

lights
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145 Public Utility Easements

Public utility easements will be allowed at other locations including in the various right of ways Utilities

in these areas will be installed in accordance with the standards in this Infrastructure Plan and applicable

City Regulations for public acquisition and acceptance within public utility easement areas including

provisions for maintenance but such areas shall not be required to be dedicated as public right of ways

or improved to public right of way standards but may including paving street furnishings lighting

landscaping and irrigation

146 Phases for Dry Utility Systems Construction

Joint trench design and installation will occur in phases based on the principle of adjacency and as

needed to facilitate a specific proposed Development Phase and consistent with the requirements of the

DA and ICA The amount of existing system replaced and new infrastructure installed along Lee Avenue

North Road West Road and South Road will be the minimum necessary to support the Development

Phases The new infrastructure will connect to the existing systems as close to the proposed development

as possible while maintaining the integrity of the existing system Repairs andor replacement of the

existing facilities necessary to serve the Development Phase will be designed and constructed by the

Developer Such phased dry utility installation will allow the existing utility services to remain in place as

long as possible and reduce disruption of existing uses on the site and adjacent facilities Temporary or

interim electric or dry utility infrastructure may be constructed and maintained as necessary to support

service to existing buildings

The service providers will be responsible for maintenance of existing facilities until replaced by the

Developer In the interim the service provider is responsible for any power facilities installed under any

agreement with the Developer and City Agency The service provider will also be responsible for any new

power facilities once the horizontal improvements for the Development phase or the new power facility

is complete and accepted by the City Agency
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15 EXISTING CITY COLLEGE OF SAN FRANCISCO UTILITIES

151 Existing Private Utilities

Within the proposed right-of-way of Lee Avenue there are currently private utilities owned by the City

College of San Francisco CCSF These utilities primarily serve CCSF's multi-use building located east of

the Project site

1511 Fire Water

There is an existing 8-inch private fire water line that runs in the proposed Lee Avenue right-of

way This line has two points of connection to the City water system in Frida Kahlo Way It serves

several on site private fire hydrants

1512 Sanitary Sewer

There is an existing 10-inch private sanitary sewer line that runs in the proposed Lee Avenue right

of-way This line flows south and connects to the existing 27-inch City combined sewer line at the

dead end of Lee Avenue

1513 Storm Drain

There are existing 18-inch and 72-inch private storm drain lines that run in the proposed Lee

Avenue right-of-way These lines collect storm water runoff and flow south towards Ocean

Avenue The 18-inch line collects runoff from the northern portion of the CCSF site and conveys

it to the 72-inch line The 72-inch line is a detention pipe that holds storm water and slowly

releases it to the City's 27-inch combined sewer line in Lee Avenue On the downstream end of

the 72-inch line there is a weir structure which controls the rate of discharge from the line

1514 Geothermal Wells

There is a field of geothermal wells that extend under a portion of the future Lee Avenue right

of-way and into the Project site These wells are part of the heating and cooling system for the

multi-use building which has a central plant that uses hydronic heating for climate control Water

is pumped through the wells and then returned to the building where it either heats or cools the

building
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15 2 Relocation of Private Utilities

The private utilities will need to be relocated to construct Lee Avenue At the time of this report the exact

design of the relocations is still being studied The final plan for the utility relocations will be developed

in 2019 This section of the report will be updated when the final design is determined

DKAF1
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ATTACHMENT A BALBOA RESERVOIR DESIGN STANDARDS AND GUIDELINES

CHAPTER 5UKAF
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Project No 17-1425

Mr Justin Lai

Investment Analyst

BRIDGE Housing Corporation

600 California Street Suite 900

San Francisco California 94108

Subj ect Preliminary Geotechnical Investigation

Proposed Residential Development at Balboa Reservoir Site

Phelan and Ocean Avenues

San Francisco California

Dear Mr Lai Ik At rM I

We are pleased to present the results of our preliminary geotechnical investigation for the

proposed residential development to be constructed at the Balboa Reservoir site in San

Francisco Our services were provided in accordance with our proposal dated October

26 2017 and a Budget Increase Request dated January 2 2018

The project site consists of a rectangul ar shaped 17-acre lot on the western side of

Phelan Avenue north of its intersection with Ocean Avenue The site is bordered by

Riordan High School to the north single-family residential developments to the west

multi-story mixed-used buildings to the south and a parking lot and multi-use building

for the City College of San Francisco CCSF The site which was previously excavated

up to 15 feet below original grades for a planned reservoir is currently an asphalt-paved

parking lot used for CCSF student parking

Current plans are to construct a 1 1 00-unit residential development which will consist of

clusters of residential buildings separated by landscaped areas walkways and parks The

buildings will be constructed near the existing grades and will consist of residential units

of Type 5 construction over one-story concrete Type 1 podiums

From a geotechnical standpoint we conclude the site can be developed as planned

provided the recommendations presented in this report are incorporated into the project

plans and specifications and implemented during construction The primary geotechnical

issues affecting the proposed development include site grading and support of the

proposed structures We preliminarily conclude the proposed buildings should be

supported on conventional spread footings that gain support on undisturbed native soil or

engineered fill

270 Grand Avenue 510 420-5738 tel

Oakland CA 94610 www rockridgegeo com 510 652-3096 fax
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Mr Justin Lai

BRIDGE Housing Corporation

January 22 2018

Page 2

This report presents our preliminary conclusions and recommendations regarding

foundation design earthwork and grading seismic design and other geotechnical aspects

oftheproject The recommendations contained in our report are based on limited

subsurface exploration and review of available data for the site and are not intended for

final design Final geotechnical design values should be confirmed by a detailed

geotechnical investigation In addition variations between expected and actual soil

conditions may be found in localized areas during construction Therefore we should be

engaged to observe shoring and foundation installation and fill placement during which

time we may make changes in our recommendations if deemed necessary

We appreciate the opportunity to provide our services to you on this project If you have

any questions please call

Sincerely

ROCKRIDGE GEOTECHNICAL INC

AUI I

DRAFT DRAFT

Clayton J Proto PE Craig S Shields PE GE
Project Engineer Principal Engineer

Enclosure
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PRELIMINARY GEOTECHNICAL INVESTIGATION
PROPOSED RESIDENTIAL DEVELOPMENT AT BALBOA RESERVOIR

PHELAN AND OCEAN AVENUES
San Francisco California

10 INTRODUCTION

This report presents the results of the preliminary geotechnical investigation performed by

Rockridge Geotechnical Inc Rockridge for the proposed residential development to be

constructed at the Balboa Reservoir site in San Francisco California

The project site consists of a rectangul ar shaped 17-acre lot on the western side of Phelan

Avenue north of its intersection with Ocean Avenue as shown on Figure 1 Site Location Map

The site is bordered by Riordan High School to the north single-family residences to the west

multi-story mixed-used buildings to the south and a parking lot and multi-use building for the

City College of San Francisco CCSF to the east The site is currently an asphalt-paved parking

lot used for CCSF student parking The central portion of the site was previously excavated up

to 15 feet below original grades for a planned reservoir and an embankment up to about 30 feet

tall was constructed along the western portion of the site

Plans are to construct a 1 1 00-unit residential development which will consist of clusters of

residential buildings separated by landscaped areas walkways and parks The buildings will

consist of residential units of Type 5 construction over one-story concrete Type 1 podiums

20 SCOPE OF SERVICES

Our investigation was performed in accordance with our Proposal for Preliminary Geotechnical

Investigation with BRIDGE Housing dated October 27 2017 and a subsequent Budget Increase

Request dated January 2 2018 Our scope of services consisted of reviewing available geologic

maps and geotechnical reports of the site and vicinity exploring subsurface conditions at the site

by performing six cone penetration tests CPTs advancing four exploratory borings and

performing engineering analyses to develop preliminary conclusions and recommendations

regarding

17-1425 1 January 22 2018



DRAFT
R ROCKRIDGE

GEOTECHNICAL

site seismicity and seismic hazards including the potential for liquefaction and

liquefaction-induced ground failure

the most appropriate foundation types for the proposed structures

preliminary design criteria for the recommended foundation types

0 estimates of foundation settlement

2016 San Francisco Building Code SFBC site class and design spectral response

acceleration parameters

0 construction considerations

30 FIELD INVESTIGATION

Prior to performing the subsurface field investigation we obtained a permit from the San

Francisco Department of Public Health SFDPH and contacted Underground Service Alert

USA to notify them of our work as required by law We also retained Precision Locating

LLC a private utility locator to minimize the likelihood that an underground utility was

encountered during our investigation Details of the field exploration are described below

31 Test Borings

Four borings designated B-1 through B-4 were drilled on January 3 2018 by Benevent Building

of Concord California at the approximate locations shown on Figure 2 Borings B-1 B-2 B-3

and B-4 were drilled to depths of about 26 26 11 and 6 feet bgs respectively using a

limited-access drill rig equipped with solid flight augers During drilling our field engineer

logged the soil encountered and obtained representative samples for visual classification and

laboratory testing The logs of the borings are presented on Figures A-1 through A-4 in

Appendix A The soil encountered in the borings was classified in accordance with the

classification chart shown on Figure A-5

Soil samples were obtained using a Standard Penetration Test SPT split-barrel sampler with a

20-inch outside and 15-inch inside diameter without liners The sampler was driven with an

above-ground 140-pound hammer falling 30 inches per drop using a rope and cathead The

samplers were driven up to 18 inches and the hammer blows required to drive the samplers were
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recorded every six inches and are presented on the boring logs A blow count is defined as the

number of hammer blows per six inches of penetration or 50 blows for six inches or less of

penetration The blow counts required to drive the SPT samplers were converted to approximate

SPT N-values using factors of 12 respectively to account for approximate hammer energy and

the fact that the sampler was sized to accommodate liners but was driven without liners The

blow counts used for this conversion were 1 the last two blow counts if the sampler was driven

more than 12 inches 2 the last one blow count if the sampler was driven more than six inches

but less than 12 inches and 3 the only blow count if the sampler was driven six inches or less

The converted SPT N-values are presented on the boring logs

Upon completion of drilling the boreholes were backfilled with cement grout in accordance with

SFDPH standards The soil cuttings generated by the borings were spread in landscaping areas

32 Cone Penetration Tests

Six CPTs designated CPT-I through CPT-6 were advanced on January 3 2017 by Middle Earth

GeoTesting of Orange California at the approximate locations shown on the Site Plan Figure 2

The CPTs were advanced until practical refusal was met in very dense sand which occurred at

depths ranging from approximately 5 to 46 feet below ground surface bgs The CPTs were

performed with a truck-mounted rig hydraulically pushing a 17-inch-diameter cone-tipped probe

into the ground The probe measured tip resistance pore water pressure and frictional resistance

on a sleeve behind the cone tip Electrical sensors within the cone continuously measured these

parameters for the entire depth advanced and the readings were digitized and recorded by a

computer Accumulated data were processed by computer to provide engineering information

such as soil behavior types correlated strength characteristics and estimated liquefaction

resistance of the soil encountered The CPT logs showing tip resistance friction ratio pore

water pressure and soil behavior type are shown on Figures A-6 through A-12 in Appendix A

Upon completion the CPT holes backfilled with neat cement grout in accordance with SFDPH

requirements
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40 SITE AND SUBSURFACE CONDITIONS

We understand the site is currently owned by the San Francisco Public Utilities Commission and

was originally planned for use as a municipal water reservoir Although the site was never used

as a reservoir the central portion of the site was excavated down approximately 15 feet and an

embankment approximately 30 feet tall was constructed along the western and southern

boundary The southern embankment was removed in 2008 and a new embankment was

constructed along the eastern site boundary between 2008 and 2009 The central depressed

portion of the site is currently occupied by an asphalt parking lot

As presented on the Regional Geologic Map Figure 3 the site is mapped in a zone of early

Pleistocene alluvium Qoa Graymer 2006 Based on the results of our investigation and our

understanding of the site history we conclude the non-embankment portion of the site is

underlain by a deposit of medium dense to very dense silty sand with occasional clay interbeds

known locally as the Colma formation The Colma formation extends to a depth of at least 46

feet bgs at location CPT-6 the maximum depth explored The embankment consists of sand fill

which was likely excavated onsite and re-worked Documentation of the embankment

construction was not available however the results of our investigation indicates that the fill

appears to have been well-compacted and is generally dense to very dense in consistency

Free groundwater was not observed in our borings We reviewed the results of a 2010

geotechnical investigation performed by Fugro Inc for a development on Phelan Loop

immediately southeast of the site In this investigation groundwater was encountered in one

boring at a depth of about 22 feet bgs while a second boring drilled to 40 feet did not encounter

groundwater To better estimate the highest potential groundwater level at the site we also

reviewed information on the State of California Water Resources Control Board GeoTracker

website http geotracker waterboards ca gov The closest site with groundwater information

on the GeoTracker website is at 1490 Ocean Avenue which is about 600 feet west of the subject

property Recorded depths to groundwater at the 1490 Ocean Avenue site has fluctuated from

about 18 to 33 feet bgs during the time period of 2002 to 2012 Ground surface elevations at

1490 Ocean Avenue are approximately 20 feet below existing grades at the Balboa Reservoir
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site The groundwater level at the site is expected to fluctuate several feet seasonally with

potentially larger fluctuations annually depending on the amount of rainfall Based on available

data we conclude a design high groundwater level of 20 feet bgs could be used for preliminary

design

50 SEISMIC CONSIDERATIONS

The San Francisco Bay Area is considered to be one of the more seismically active regions in the

world We preliminarily evaluated the potential for earthquake-induced geologic hazards

2
including ground shaking ground surface rupture liquefaction lateral spreading and cyclic

densification The results of our evaluation regarding seismic considerations for the project site

are presented in the following sections

51 Regional Seismicity and Faulting

The major active faults in the area are the Hayward San Andreas and Calaveras faults These

and other faults of the region are shown on Figure 4 The fault systems in the Bay Area consist

of several major right-lateral strike-slip faults that define the boundary zone between the Pacific

and the North American tectonic plates Numerous damaging earthquakes have occurred along

these fault systems in recorded time For these and other active faults within a 50-kilometer

radius of the site the distance from the site and estimated mean characteristic moment

magnitude
4

Working Group on California Earthquake Probabilities WGCEP 2008 and Cao et

al 2003 are summarized in Table 2

1

2

3

4

Liquefaction is a phenomenon where loose saturated coliesionless soil experiences temporary

reduction in strength during cyclic loading such as that produced by earthquakes

Lateral spreading is a phenomenon in which surficial soil displaces along a shear zone that has

formed within an underlying liquefied layer Upon reaching mobilization the surficial blocks are

transported downslope or in the direction of a free face by earthquake and gravitational forces

Cyclic densification is a phenomenon in which non-saturated coliesionless soil is compacted by

earthquake vibrations causing ground-surface settlement

Moment magnitude is an energy-based scale and provides a physically meaningful measure of the

size of a faulting event Moment magnitude is directly related to average slip and fault rupture area
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TABLE2
Regional Faults and Seismicity

ault Segment

Approximate
Distance from

Site km
Direction from

Site

Mean
Characteristic

Moment

Magnitude

N San Andreas Peninsula 5 West 720

N San Andreas 1906 event 5 West 805

San Gregorio Connected 12 West 750

N San Andreas North Coast 12 West 7 51

Total Hayward 24 Northeast 700

Total Hayward-Rodgers Creek 24 Northeast 733

Monte Vista-Shannon 37 Southeast 650

Mount Diablo Thrust 40 East 670

Rodgers Creek 40 North 707

Total Calaveras 41 East 703

Point Reyes 41 Northwest 690

Green Valley Connected 45 East 680

Since 1800 four major earthquakes i e Magnitude 6 have been recorded on the San Andreas

fault In 1836 an earthquake with an estimated maximum intensity of VII on the Modified

Mercalli MM Intensity Scale occurred east of Monterey Bay on the San Andreas fault

Toppozada and Borchardt 1998 The estimated moment magnitude M for this earthquake is

about 625 In 1838 an earthquake occurred on the Peninsula segment of the San Andreas fault

Severe shaking occurred with an MM of about VIII-IX corresponding to an M of about 75

The San Francisco Earthquake of 1906 caused the most significant damage in the history of the

Bay Area in terms of loss of lives and property damage This earthquake created a surface

rupture along the San Andreas fault from Shelter Cove to San Juan Bautista approximately 470

kilometers in length It had a maximum intensity of XI MM an M of about 79 and was felt

560 kilometers away in Oregon Nevada and Los Angeles The Loma Prieta Earthquake of
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October 17 1989 had an M of 69 and occurred about 92 kilometers southeast of the site On

August 24 2014 an earthquake with an estimated maximum intensity of VIII severe on the

MM scale occurred on the West Napa fault This earthquake was the largest earthquake event in

the San Francisco Bay Area since the Loma Prieta Earthquake The Mw of the 2014 South Napa

Earthquake was 60

In 1868 an earthquake with an estimated maximum intensity of X on the MM scale occurred on

the southern segment between San Leandro and Fremont of the Hayward fault The estimated

Mw for the earthquake is 70 In 1861 an earthquake of unknown magnitude probably an Mw of

about 65 was reported on the Calaveras fault The most recent significant earthquake on this

fault was the 1984 Morgan Hill earthquake Mw 62

The US Geological Survey's 2014 Working Group on California Earthquake Probabilities has

compiled the earthquake fault research for the San Francisco Bay area in order to estimate the

probability of fault segment rupture They have determined that the overall probability of

moment magnitude 67 or greater earthquake occurring in the San Francisco Region during the

next 30 years starting from 2014 is 72 percent The highest probabilities are assigned to the

Hayward fault Calaveras fault and the northern segment of the San Andreas fault These

probabilities are 143 74 and 64 percent respectively

52 Geologic Hazards

During a major earthquake on a segment of one of the nearby faults strong to very strong ground

shaking is expected to occur at the project site Strong shaking during an earthquake can result

in ground failure such as that associated with soil liquefaction lateral spreading and cyclic

densification We used the results of the CPTs and borings performed for this investigation to

evaluate the potential of these phenomena occurring at the project site

521 Ground Shaking

The ground shaking intensity felt at the project site will depend on 1 the size of the earthquake

magnitude 2 the distance from the site to the fault source 3 the directivity focusing of
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earthquake energy along the fault in the direction of the rupture and 4 site-specific soil

conditions The site is 5 kilometers from the San Andreas fault Therefore the potential exists

for a large earthquake to induce strong to violent ground shaking at the site during the life of the

proj ect

522 Liquefaction and Liquefaction-Induced Settlement

When a saturated cohesionless soil liquefies it experiences a temporary loss of shear strength

created by a transient rise in excess pore pressure generated by strong ground motion Soil

susceptible to liquefaction includes loose to medium dense sand and gravel low-plasticity silt

and some low-plasticity clay deposits Flow failure lateral spreading differential settlement

loss of bearing strength ground fissures and sand boils are evidence of excess pore pressure

generation and liquefaction The site mapped outside of a liquefaction hazard zone as shown on

Figure 5 from the map titled State of California Seismic Hazard Zones City and County of San

Francisco OfficialMap prepared by the California Geological Survey CGS and dated

November 17 2000

Liquefaction susceptibility was assessed using the software CLiq v21 GeoLogismiki 2017

CLiq uses measured field CPT data and assesses liquefaction potential including post

earthquake vertical settlement given a user-defined earthquake magnitude and peak ground

acceleration PGA We performed a liquefaction triggering analysis using our CPT data in

accordance with the methodology by Boulanger and Idriss 2014

Our analyses were performed using a during earthquake groundwater depth of 20 feet bgs In

accordance with the 2016 San Francisco Building Code SFBQ we used a peak ground

acceleration of 076 times gravity g in our liquefaction evaluation this peak ground

acceleration is consistent with the Maximum Considered Earthquake Geometric Mean MCEG
peak ground acceleration adjusted for site effects PGAm We also used a moment magnitude of

805 corresponding to the mean characteristic moment magnitude of the San Andreas fault

Table 2
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The results of our liquefaction analysis indicate the soil at the site is sufficiently dense to resist

liquefaction Therefore we preliminarily conclude that the potential for liquefaction and

associated surface manifestations such as settlement loss of bearing capacity sand boils and

lateral spreading are nil

523 Cyclic Densification

Cyclic densification also referred to as differential compaction of non-saturated sand sand

above groundwater table can occur during an earthquake resulting in settlement of the ground

surface and overlying improvements The CPTs indicate that the soil above the groundwater

table at the site consists predominantly of dense to very dense silty sand which is not susceptible

to cyclic densification Therefore we preliminarilyconclude that the potential for cyclic

densification is nil

524 Ground Surface Rupture

Historically ground surface displacements closely follow the trace of geologically young faults

The site is not within an Earthquake Fault Zone as defined by the Alquist-Priolo Earthquake

Fault Zoning Act and no known active or potentially active faults exist on the site We therefore

conclude the risk of fault offset at the site from a known active fault is very low In a seismically

active area the remote possibility exists for future faulting in areas where no faults previously

existed however we conclude the risk of surface faulting and consequent secondary ground

failure from previously unknown faults is also very low
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60 PRELIMINARY CONCLUSIONS AND RECOMMENDATIONS

Based on the results of our engineering analyses using the data from the CPTs we conclude

there are no major geotechnical or geological issues that would preclude development of the site

as proposed The primary geotechnical issues affecting the proposed development include site

grading and support of the proposed structures These issues as well as construction

considerations and seismic design are discussed in more detail in the following sections

61 Foundations and Settlement

The results of borings and CPTs performed at the site indicate the central portion of the site is

underlain by dense to very dense silty sand of the Colma formation The western portion of the

site is currently occupied by an embankment which measures approximately 30 feet high and has

a footprint approximately 180 feet wide east-west and 1000 feet long north-south The

embankment was likely constructed using soil excavated from the central portion of the site We

understand that current plans are to remove the western embankment and use the material to

raise grades across the site If spread uniformly we estimate that this grading would raise site

grades by approximately 4 to 5 feet therefore it is likely that some or all of the proposed

structures will bottom in the newly placed fill Provided that this fill is properly placed and well

compacted we conclude conventional spread footings are appropriate for foundation support

We preliminarily recommend that spread footings be designed using an allowable bearing

pressure of 7000 pounds per square foot psf for dead-plus-live loads this pressure may be

increased by one-third for total design loads which include wind or seismic forces Estimated

total settlements will be on the order of 34 inch and differential settlement will be on the order

of 12 inch over a 30-foot horizontal distance Continuous footings should be at least 18 inches

wide and isolated spread footings should be at least 36 inches wide Footings should extend at

least 18 inches below the lowest adjacent soil subgrade

Lateral loads may be resisted by a combination of friction along the base of the footing and

passive resistance against the vertical faces of the footing To compute lateral resistance we

recommend using an equivalent fluid weight of 330 pounds per cubic foot pcf the upper foot
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of soil should be ignored unless confined by a slab or pavement Frictional resistance should be

computed using a base friction coefficient of 040 where the footing is in direct contact with soil

The passive pressure and frictional resistance values include a factor of safety of at least 15 and

may be used in combination without reduction

62 Construction Considerations

Site demolition should include the removal of all existing improvements including pavements

underground utilities and buried foundations In general abandoned underground utilities

should be removed to the property line or service connections and properly capped or plugged

with concrete Where existing utility lines are outside of the proposed building footprint and will

not interfere with the proposed construction they may be abandoned in-place provided the lines

are filled with lean concrete or cement grout to the property line Voids resulting from

demolition activities should be properly backfilled with compacted fill following the

recommendations provided later in this section

The exposed soil subgrade is expected to generally consist of dense to very dense sand

However if loose sand or weak clay is encountered those materials should be removed and

replaced with either properly compacted fill or lean concrete

In areas that will receive fill the soil subgrade exposed should be scarified to a depth of at least

eight inches moisture-conditioned to above optimum moisture content and compacted to at least

90 percent relative compaction
5

The soil subgrade should be compacted to at least 95 percent

relative compaction if the soil consists of clean sand or gravel defined as soil with less than 10

percent fines passing the No 200 sieve The soil subgrade should be kept moist until it is

covered by fill

Fill should consist of on-site soil or imported soil select fill that is free of organic matter

contains no rocks or lumps larger than three inches in greatest dimension has a liquid limit of

5
Relative compaction refers to the in-place dry density of soil expressed as a percentage of the

maximum dry density of the same material as determined by the A STM D 15 5 7 laboratory

compaction procedure

17-1425 11 January 22 2018
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less than 40 and a plasticity index lower than 12 and is approved by the Geotechnical Engineer

It is anticipated that the embankment material will meet these criteria Samples of proposed

imported fill material should be submitted to the Geotechnical Engineer at least three business

days prior to use at the site The grading contractor should provide analytical test results or other

suitable environmental documentation indicating the imported fill is free of hazardous materials

at least three days before use at the site If this data is not available up to two weeks should be

allowed to perform analytical testing on the proposed imported material

Fill should be placed in horizontal lifts not exceeding eight inches in uncompacted thickness

moisture-conditioned to above optimum moisture content and compacted to at least 90 percent

relative compaction Fill consisting of clean sand or gravel defined as soil with less than 10

percent fines by weight should be compacted to at least 95 percent relative compaction Fill

greater than five feet in thickness fill placed below proposed foundations or fill placed within

the upper foot of vehicular pavement soil subgrade should also be compacted to at least 95

percent relative compaction

63 Soil Corrosivity

Corrosivity analyses were performed by Project X Corrosion Engineering on a sample of the

native soil from boring B-2 at a depth of 15 feet bgs The results of the tests are presented in

Appendix B of this report Based on the results of the laboratory corrosivity analyses performed

on the samples we conclude the soil is negligibly corrosive to metal with respect to resistivity

sulfate ion concentration and pH The chloride ion concentration classifies as mildly

corrosive Accordingly all buried metallic structures and reinforcing steel in concrete

structures should be protected against corrosion depending upon the critical nature of the

structure If it is necessary to have metal in contact with soil a corrosion engineer should be

consulted to provide recommendations for corrosion protection

17-1425 12 January 22 2018
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64 Seismic Design

We anticipate the proposed building will be designed using the seismic provisions in the 2016

San Francisco Building Code SFBC We preliminarily conclude a Site Class D designation

should be used for seismic design The latitude and longitude of the site are 377238

and 122 4553 respectively In accordance with the 2016 CBC we recommend the following

Ss 1937g S1 0907g

Sms 1937g Smi 1361g

SDS 1291g SM 0907g

Seismic Design Category E for Risk Categories 1 11 and 111

70 ADDITIONAL GEOTECHNICAL SERVICES

The preliminary conclusions and recommendations presented within are based on a preliminary

field investigation and not intended for final design Prior to final design we should be retained

to provide a final geotechnical report based on a supplemental field investigation Additional

borings and CPTs will be required to further evaluate the subsurface conditions beneath the site

and develop final foundation design recommendations After our final report has been

completed and the design team has selected a foundation system we should review the project

plans and specifications prior to construction to check their conformance with the intent of our

final recommendations During construction we should observe site preparation foundation

installation and the placement and compaction of backfill These observations will allow us to

compare the actual with the anticipated soil conditions and to check if the contractor's work

conforms with the geotechnical aspects of the plans and specifications

17-1425 13 January 22 2018
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Cone Penetration Test Results and Logs of Borings
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PROJECT BALBOA RESERVOIR Log of Boring B-1

San Francisco California
PAGE 1 OF 1

Boring location See Site Plan Figure 2 Logged by D Landlkarner

Date started 1318 Date finished 1318

Drilling method Solid Stem Auger

Hammer weighttdrop 140 lbs30 inches Hammertype Safety Rope Cathead LABORATORY TEST DATA

Sampler Standard Penetration Test SPT
3

SAMPLES 2 L
F
F L
2

MATERIAL DESCRIPTION o Z
w

o o

LU u o
Fo

u u

SILTY SAND SM
olive-brown dense dry fine-grained sand with

13
clay weak cementation trace rootlets

2
SPT E 22 48

18

3

orange-brown

16

4
SPT 21 53 6 inches gravel layer

23
very dense moist no cementation

5
31

6
SPT 16 36

14 dense

7

8

9

10
6 red-brown medium dense decreased silt content

11
SPT 5 14 no clay

7

12

13 SM

14

15
1 3 orange-brown dense

16
SPT L 14 35

15

17

18

19

20
18 very dense increased silt content

21
SPT 20 58

28

22

23

24

25
24 yellow-brown

26
SPT 30 82

38

27

28

29

30
SPT blow counts for the last two increments were

Boring terminated at a depth of 26 5 feet below ground converted to SPT N-Values using a factor of 12 to account ROCKRIDGE
surface for sampler type and hammer energy

Boring backFilled with cement grout
RGEOTECHNICAL

Groundwater not encountered during drilling Project No Figure

17-1425 A I
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PROJECT BALBOA RESERVOIR Log of Boring B-2

San Francisco California
PAGE 1 OF 1

Boring location See Site Plan Figure 2 Logged by D Landlkarner

Date started 1318 Date finished 1318

Drilling method Solid Stem Auger

Hammer weighttdrop 140 lbs30 inches Hammertype Safety Rope Cathead LABORATORY TEST DATA

Sampler Standard Penetration Test SPT
3

SAMPLES
F
F L

MATERIAL DESCRIPTION Z
w

o o

LU u o
Fo

u u

SILTY SAND SM
orange-brown very dense moist fine-grained

21 sand trace clay

2
SPT E 22 52

21

3
11

4
SPT 22 53 trace gravel

22

5
17 no gravel

6
SPT 23 54

26

7

8

9
SM

10
1 0

11
SPT 19 50

23

12

13

14

15
14 dense with clay trace gravel

16
SPT L 1 6 46

22

17

18

19
CLAYEY SAND SC

SC brown to red-brown dense moist fine to

20 trace gravelcoarse-grained sand
1 6

21
SPT 18 54 SILTY SAND SM

27
orange-brown very dense moist fine-grained

22 sand with clay trace fine gravel

23

SM
24

25
1 0

26
SPT 13 42 dense with clayey sand inclusions

22

27

28

29

30
SPT blow counts for the last two increments were

Boring terminated at a depth of 26 5 feet below ground converted to SPT N-Values using a factor of 12 to account ROCKRIDGE
surface for sampler type and hammer energy

Boring backFilled with cement grout
RGEOTECHNICAL

Groundwater not encountered during drilling Project No Figure

17-1425 A-8
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PROJECT BALBOA RESERVOIR Log of Boring B-3

San Francisco California
PAGE 1 OF 1

Boring location See Site Plan Figure 2 Logged by D Landlkarner

Date started 1318 Date finished 1318

Drilling method Solid Stem Auger

Hammer weighttdrop 140 lbs30 inches Hammertype Safety Rope Cathead LABORATORY TEST DATA

Sampler Standard Penetration Test SPT
3

SAMPLES 2 L
F
F L
2

MATERIAL DESCRIPTION o Z
w

o o

LU u o
Fo

u u

SAND with SILT SP-SM
olive gray dense dry to moist fine-grained sand

7

2
SPT E 13 40

20

3
1 3

4
SPT 13 34 yellow-brown and olive-gray

15

5
15 SP

6
SPT 21 55

SM very dense moist
25

7

8

9

10
21

11
SPT 23 59

26

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30
SPT blow counts for the last two increments were

Boring terminated at a depth of 115 feet below ground converted to SPT N-Values using a factor of 12 to account ROCKRIDGE
surface for sampler type and hammer energy

Boring backFilled with cement grout
RGEOTECHNICAL

Groundwater not encountered during drilling Project No Figure

17-1425 A-9
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PROJECT BALBOA RESERVOIR Log of Boring B-4

San Francisco California
PAGE 1 OF 1

Boring location See Site Plan Figure 2 Logged by D Landlkarner

Date started 1318 Date finished 1318

Drilling method Solid Stem Auger

Hammer weighttdrop 140 lbs30 inches Hammertype Safety Rope Cathead LABORATORY TEST DATA

Sampler Standard Penetration Test SPT
3

SAMPLES 2 L
F
F L
2

MATERIAL DESCRIPTION o Z
w

o o

LU u o
Fo

u u

CLAYEY SAND with GRAVEL SC
SC brown to red-brown medium dense moist fine to

7 medium grained sand

2
SPT 41 38 SILTY SAND SM

1

18
brown dense moist fine to medium rainedg

3 d
6

san

4
SPT 7 23

SM
12

orange-brown medium dense with clay

5
14 mottled dark brown dense weak cementation

6
SPT 20 48

20
b lrown no c ay

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30
SPT blow counts for the last two increments were

Boring terminated at a depth of 65 feet below ground converted to SPT N-Values using a factor of 12 to account ROCKRIDGE
surface for sampler type and hammer energy

Boring backFilled with cement grout
RGEOTECHNICAL

Groundwater not encountered during drilling Project No Figure

17-1425
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UNIFIED SOIL CLASSIFICATION SYSTEM

Major Divisions Symbols Typical Names

0
0N

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

A 6
5 C

Gravels

More than half of
GP Poorly-graded gravels or gravel-sand mixtures little or no fines

Co A
coarse fraction GM Silty gravels grave I-sand-silt mixtures

W U no 4 sieve size
r U GC Clayey gravels gravel-sand-clay mixtures

0 FU D
S d

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

Cn an s

More than half of SP Poorly-graded sands or gravelly sands little or no fines

0

0

coarse fraction

no 4 sieve size
SM Silty sands sand-silt mixtures

E SC Clayey sands sand-clay mixtures

0 1
ML Inorganic silts and clayey silts of low plasticity sandy silts gravelly silts

0 2 t
C 0 W

Silts and Clays
LL 50

CIL Inorganic clays of low to medium plasticity gravelly clays sandy clays lean clays
W

r U
OIL Organic silts and organic silt-clays of low plasticity

E C 00 MH Inorganic silts of high plasticity
N

Cc

Silts and Clays
LL 50

C Inorganic clays of high plasticity fat clays

E E v
Organic silts and clays of high plasticity

Highly Organic Soils PT Peat and other highly organic soils

GRAIN SIZE CHART

Range of Grain Sizes

Classification US Standard Grain Size

Sieve Size in Millimeters

Boulders Above 12 Above 305

Cobbles 12 to 3 305 to 762

Gravel 3 to No 4 762 to 4 76
coarse 3 to 34 762 to 19 1

fine 34 to No 4 191 to 4 76

Sand No 4 to No 200 4 76 to 0075

coarse No 4 to No 10 4 76 to 2 00
medium No 10 to No 40 2 00 to 0420
fine No 40 to No 200 0420 to 0075

Silt and Clay Below No 200 Below 0075

SAMPLE DESIGNATIONS SYMBOLS

Sample taken with Sprague Henwood split-barrel sampler with a

30-inch outside diameter and a 243-inch inside diameter Darkened

area indicates soil recovered

Classification sample taken with Standard Penetration Test sampler

Undisturbed sample taken with thin-walled tube

F1 Disturbed sample

V Unstabilized groundwater level

Stabilized groundwater level

C Core barrel

CA California split-barrel sampler with 25-inch outside

diameter and a 193-inch inside diameter

0 Sampling attempted with no recovery

Core sample

Analytical laboratory sample

Sample taken with Direct Push sampler

1B Sonic

SAMPLER TYPE

DM Dames Moore piston sampler using 25-inch outside

diameter thin-walled tube

0 Osterberg piston sampler using 30-inch outside diameter

thin-walled Shelby tube

BALBOA RESERVOIR
San Francisco California

PT Pitcher tube sampler using 30-inch outside diameter
thin-walled Shelby tube

SH Sprague Henwood split-barrel sampler with a 30-inch
outside diameter and a 243-inch inside diameter

SPT Standard Penetration Test SPT split-barrel sampler with

a 20-inch outside diameter and a 15-inch inside

diameter

ST Shelby Tube 30-inch outside diameter thin-walled tube
advanced with hydraulic pressure

CLASSIFICATION CHART

R ROCKRIDGE
Figure A-1 1GEOTECHNICAL Date 010518

1 Project No 17-1425
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Project X
REPJJ7ftXCorrosion EngineeringrAkICorrosion

Control Soil Water Metallurgy Testing Lab

Results Only Soil Testing

for

Balboa Reservoir

January 15 2018

am I Um a 0

Prepared for

Clayton Proto

Rockridge Geotechnical

270 Grand Ave
Oakland CA 94610

cjproto rockridgegeo com

Project X Job S180112A
Client Job or PO 17-1425

200-7-OTeehnology Dr Suite I OTF Murrieta CA 92
L

56 3 Tel 213-92-8-7TO Fax 9IL26LT726

www projectxcorrosion com



Project X
Corrosion

rAlCorrosion
Co

Engineering
ntrol Soil Water Metallurgy Testing Lab

Soil Analysis Lab Results

Client Rockridge Geotechnical

Job Name Balboa Reservoir

Client Job Number 17-1425

Project X Job Number S I 80112A

January 15 2018

REPIJAXft

Method ASTM
G187

ASTM
D516

ASTM
D512B

SM 4500

N03-E

SM 4500

NH3-C

SM 4500

S2-1

ASTM
G200

ASTM
G51

Bore

Description

Depth Resistivity

As Ree'd
I
Minimum

Sulfates Chlorides Nitrate Ammonia Sulfide Redox pH

it Ohm-cm hmm mgkg t mgkg t mg kg mgkg mgkg MV
B-2 5 15 0 12 060

1
10 050 120 00120 255

1

00255 165 97 5 570 211 799

Unk Unknown

NT Not Tested

mgkg milligramsper kilogram parts per million of dry soil weight

mgL milligramsper liter of liquid volume

Chemical Analysis performed on 13 Soil-To-Water extract

Please call if you have any questions

Prepared by

Nathan Jacob

Lab Technician

Respectfully Submitted

19Vpl

Eddie Hernandez MSc PE
Sr Corrosion Consultant

NACE Corrosion Technologist 16592
Professional Engineer

California No M37102

ehemandezkproi ectxcorrosion com

16A

200-7-OTechnology Dr Suite I OTF Mu-rrieta CA 92563 Tel 213-928-7213 Fax 951-226-1720

www projectxcorrosion com



0
JD

D

olo

W

AL

CDN
X

00

LO
I

CD

LO

iiodQ-d L101112111VA3

AJIAISO-uo D Pos

91 zG
JUPILIOD ounIsiolNi

E I ISV

0 0 S-Oogt

INS Ns
Opilitis

0
1

0
a n HN-005 OES

BILIOUIWV

cm
Is LIOCH

0 Co00517 c 9

I S LjnH

w
SOLC7

Ilppv
0 Ns

L
0 W M1V

INS

9oz

U U ce
jUjLP10 j NOPI-dNsm Q 16Z i qzlcl

suRIIIED OIHSVV I iSV Pl JolqD

I HNL 06 1 9KCI

R s'Ju'll CJ OIHSVV INISV

z cl IIVID 6Z co
Hd

O'HSVI INISV

11Ilslszrd pos
S LivilleD lusv I ISV

01211 U LIQUIIN WV H I
Opad OPL41TIS PljolLiD

sli Els

1101SOMODj ulw

L-4

7

Li

7B

70

m M z

L o
C Q0

71

C
CJ

0
LT

CN

z

El



BALBOA RESERVOIR INFRASTRUCTURE PLAN MARCH 15 2019

UKAF
APPENDIX B NON-POTABLE WATER CALCULATOR OUTPUT
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