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TRIAL COURT FAcCILITY MODIFICATION ADVISORY COMMITTEE

OPEN MEETING WITH CLOSED SESSION AGENDA

Open to the Public Unless Indicated as Closed (Cal. Rules of Court, rule 10.75(c)(1))
OPEN PORTION OF THIS MEETING IS BEING RECORDED

Date: April 8, 2019
Time: 10:00 AM - 4:00 PM
Location: Sacramento/Teleconference for Public Access

Public Call-in Number: 1-877-820-7831 Listen Only Code: 4502468

Meeting materials for open portions of the meeting will be posted on the advisory body web page on the
California Courts website at least three business days before the meeting. Agenda items are numbered

for identification purposes only and will not necessarily be considered in the indicated order.

. OPEN MEETING (CAL. RULES OF COURT, RULE 10.75(c)(1))

Call to Order and Roll Call 10:00 AM

Approval of Minutes
Approve minutes of the March 8, 2019, Trial Court Facility Modification Advisory Committee
meeting.

1. ACTION ITEMS (ITEMS 1-9)

Action Item 1 — (Action Required) — List A — Emergency Facility Modification
Funding (Priority 1)

Summary: Ratify emergency facility modifications from List A.

Action Requested: Staff recommends 14 projects for a total of $261,755 to be paid from
Facility Modification program funds previously encumbered for Priority 1.

Presenter: Mr. Jagan Singh, Principal Manager, Facilities Services

Action Item 2 — (Action Required) — List B — Facility Modifications Less than $100K
(Priority 2)

Summary: Ratify facility modifications less than $100K from List B.

Action Requested: Staff recommends 41 projects for a total of $268,982 to be paid from Facility
Modification program funds previously encumbered for Priority 2 less than $100K.

Presenter: Mr. Jagan Singh, Principal Manager, Facilities Services
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Action Item 3 — (Action Required) — List C — Cost Increases Over $50K

Summary: Ratify facility modifications requiring cost increases over $50K from List C.

Action Requested: Staff recommends 6 projects for a total cost increase to the Facility
Modification program budget of $1,742,993.

Presenter: Mr. Jagan Singh, Principal Manager, Facilities Services

Action Item 4 — (Action Required) — List D — Facility Modifications Over $100K

Summary: Review recommended facility modifications over $100K from List D and P3 projects.

Action Requested: Staff recommends approving 2 projects for a total cost to the Facility
Modification Program funds of $345,000.

Presenter: Mr. Jagan Singh, Principal Manager, Facilities Services

Action Item 5 — (Action Required) — Court Building Seismic Renovation Studies
Project Report(s)

Summary: Review and approve the Court Building Seismic Renovation Studies Project report(s)
for release to public.

Action Requested: Review and approve release of report to public.

Presenter: Mr. Jagan Singh, Principal Manager, Facilities Services

Action Item 6 — (Action Required) — Q3 Trial Court Facility Modification Report for
Fiscal Year 2018-19

Summary: Draft of Quarter 3 report to the Judicial Council as an Information-Only items.

Action Requested: Review and approve draft for submission to the Judicial Council as an
Information-Only item.

Presenters: Mr. Jagan Singh, Principal Manager, Facilities Services

Action Item 7 — (Action Required) — Reallocation of Funds

Summary: Review and approve reallocation of $1,000,000 from FMs Less than $100K
Allocation to Priority 1 FM Allocation, and $750,000 from Unplanned FMs over $100K
Allocation to Priority 1 FM Allocation.

Action Requested: Approve reallocation of $1,000,000 from FMs Less than $100K Allocation to
Priority 1 FM Allocation and reallocation of $750,000 from Unplanned FMs over $100K
Allocation to Priority 1 FM Allocation.

Presenters: Mr. Jagan Singh, Principal Manager, Facilities Services
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Action Item 8 — (Action Required) — FY 20-21 Budget Change Proposal (BCP) Initial
Funding Requests (IFRs)

Summary: Review, prioritize and approve the two FY 20-21 BCP IFRs for submittal in May to
the Judicial Branch Budget Committee.

Action Requested: Review, prioritize and approve the FY 2020-21 Budget Change Proposal
Initial Funding Requests

Presenters: Ms. Mimi Morris, Principal Manager, Facilities Services

Action Item 9 — (Action Required) — DMF Funding Cost Increase
Summary: Review and approve total cost increase of $1,247,895 for two DMF-1 projects.

Action Requested: Review and approve cost increase of $1,247,895 for two DMF-1 projects
from the Judicial Council FM budget share.

Presenters: Mr. Jagan Singh, Principal Manager, Facilities Services

DiscussioN ITEmMs (ITEMs 1-3) (No ACTION REQUIRED)

Discussion Item 1 — Court Facilities Trust Fund (CFTF) Fund Status
Summary: Update on the status of the Court Facilities Trust Fund.

Presenter: Mr. Jason Haas, Senior Budget Analyst, Budget Services

Discussion Item 2 - List E — Approved Court-Funded Requests (CFRs)

Summary: Review and discuss CFR projects approved by the Facilities Services Deputy Director
since the last meeting. 32 CFRs were approved during this period.

Presenter: Ms. Pella McCormick, Deputy Director, Facilities Services

Discussion Item 3 - List F — Funded Facility Modifications on Hold

Summary: Standard list of previously funded FMs on hold.

Presenter: Mr. Jagan Singh, Principal Manager, Facilities Services

INFORMATION ONLY ITEMS (ITEMS 1-4) (NOo ACTION REQUIRED)

Information Item 1 — DMF-I Project List Update
Summary: Update on the DMF-I projects.

Information Item 2 — DMF-II Project List Update
Summary: Update on the DMF-II projects.

Information Item 3 — Architectural Revolving Fund Projects Update
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Summary: ARF projects update.

Information Item 4 — Facility Modification Budget Reconciliation Report

Summary: FM Budget Reconciliation Projects Update.

V. ADJOURNMENT
Adjourn to Closed Session
VI. CLOSED SESSION (CAL. RULES OF COURT, RULE 10.75(d))

(ACTION ITEMS 1-1)

Call to Order

Approval of Minutes
Approve closed session minutes of the December 3, 2018, Trial Court Facility Modification
Advisory Committee meeting.

Closed Action Item 1 — Security-Related — Facility Modifications Less than $100K
(Closed List B)

Facility Modification Security Projects (Action Required)

Pursuant to California Rules of Court, Rule 10.75(d)(5) Security plans or procedures or other
matters that if discussed in public would compromise the safety of the public or of judicial branch
officers or personnel or the security of judicial branch facilities or equipment, including electronic
data.

Summary: Review security-related facility modifications less than $100K from Closed List B.

Action Requested: Staff recommends 3 security-related projects for a total of $31,726 to be paid
from Facility Modification Program Budget.

Presenters: Mr. Jagan Singh, Principal Manager, Facility Services
Mr. Ed Ellestad, Security Operations Supervisor, Facility Services

VII.

CLOSED INFORMATION ONLY ITEMS (ITEMS 1-1) (NO ACTION
REQUIRED)

Closed Information Item 1 — Director’s Update

Summary: Update from the director.

Adjourn Closed Session
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VIIl. NoN-PuBLIC SEsSsION ITEMs (ITEMs 1-1) (NOT SUBJECT TO
RULE 10.75: ON AGENDA AT DISCRETION OF THE CHAIR) (NoO
ACTION REQUIRED)

Non-Public Item 1 — Secondary operational expenses incurred during facility
modification projects

Summary: Information regarding responsibilities for secondary operational expenses incurred
during facility modification projects.

Presenter: Mr. Michael Giden, Principal Managing Attorney, Legal Services

Adjourn Non-Public Session
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TRIAL COURT FACILITY MODIFICATION
ADVISORY COMMITTEE

TRIAL COURT FACILITY MODIFICATION ADVISORY COMMITTEE

MINUTES OF OPEN SESSION OF MEETING

March 08, 2019
12:00 PM - 1:30 PM
Judicial Council of California — Teleconference

Advisory Body
Members Present:

Advisory Body
Members Absent:

Staff Present:

Others Present:

Hon. Donald Cole Byrd, Chair

Hon. William F. Highberger, Vice-Chair
Hon. Jennifer K. Rockwell

Hon. Vanessa W. Vallarta

Hon. James Stoelker

Mr. W. Samuel Hamrick Jr.

Ms. Linda Romero Soles

Mr. Darrel E. Parker

Mr. Jarrod Orr

Hon. Brad R. Hill
Hon. Patricia M. Lucas

The following Judicial Council staff were present:

Mr. Mike Courtney, Director, Facilities Services

Ms. Pella McCormick, Deputy Director, Facilities Services
Mr. Jagan Singh, Principal Manager, Facilities Services
Mr. Jim Peterson, Principal Manager, Facilities Services
Ms. Maria Atayde-Scholz, Manager, Facilities Services
Mr. Andre Navarro, Manager, Facilities Services

Ms. Karen Baker, Manager, Facilities Services

Ms. Nanci Connelly, Supervisor, Facilities Services

Mr. Paul Fitzgerald, Supervisor, Facilities Services

Ms. Donna Jorgensen, Supervisor, Facilities Services

Mr. Glenn Mantoani, Supervisor, Facilities Services

Mr. Randy Swan, Supervisor, Facilities Services

Mr. Paul Terry, Supervisor, Facilities Services

Mr. Patrick Treanor, Supervisor, Facilities Services

Mr. Ed Ellestad, Supervisor, Facilities Services

Mr. Charles Martel, Supervising Attorney, Legal Services
Ms. Alice Sung, Supervisor, Facilities Services

Ms. Kate Albertus, Facilities Analyst, Facilities Services
Ms. Sadie Varela, Administrative Specialist, Facilities Services

Mr. Brian Taylor, Court Executive Officer, Superior Court of CA, County of Solano
Ms. Birgitta Corsello, County of Solano

Mr. Mark Hummel, County of Solano

Ms. Megan Greve, County of Solano

Mr. James Bezek, County of Solano

Mr. James Kremko, County of Solano
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Meeting Minutes March 8, 2019

OPEN SESSION OF MEETING

Call to Order, Opening Remarks, and Roll Call
The chair called the open session of the meeting to order at 12:00 PM, roll was taken, and
opening remarks were made.

Approval of Minutes
The advisory committee voted to approve the open session minutes of its meeting held on
January 28, 2019. (Motion: Romero-Soles; Second: Highberger)

PuBLIC WRITTEN COMMENTS

No public comments were received.

OPEN SESSION - ACTION ITEMS (ITEMS 1-6)

Action Item 1 — List A — Emergency Facility Modification Funding (Priority 1)
Summary: Ratify emergency facility modifications from List A.

Action: Reviewed and approved 35 projects for a total of $2,092,717 to be paid from Facility
Modification program funds previously encumbered. (Motion: Vallarta; Second: Highberger)

Action Item 2 - List B — Facility Modifications Less than $100K (Priority 2)
Summary: Ratify facility modifications less than $100K from List B.

Action: Reviewed and approved 52 projects for a total of $605,873 to be paid from Facility
Modification program funds previously encumbered. (Motion: Romero-Soles; Second: Orr)

Action Item 3 — List C — Cost Increases Over $50K
Summary: Ratify facility modifications requiring cost increases over $50K from List C.

Action: Reviewed and approved 5 projects for a total cost increase to the Facility
Modifications Program budget of $430,229. (Motion: Vallarta; Second: Highberger)

Action Item 4 - List D — Facility Modifications Over $100K

Summary: Review recommended facility modifications over $100K from List D and P3
projects.

Action: Reviewed and approved 1 facility modification project for a total cost to the Facility
Modification Program Budget of $101,469. (Motion: Stoelker, Second: Orr)

Action Item 5 — Facilities Funding Responsibilities between Judicial Council and Superior
Courts

Summary: Facilities Funding Responsibility document will be submitted for public comment
and Court feedback.
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Action: Reviewed and approved the Facilities Funding Responsibilities report and authorized
staff to submit the report for public comment and Court feedback. (Motion: Vallarta, Second:
Highberger)

Action Item 6 — Solano Hall of Justice Flood Protection Project

Summary: Review Solano Hall of Justice Flood Protection Project.

Action: This action item is deferred until the August 26, 2019 TCFMAC meeting to
determine where the County is on the design issue. (Motion: Highberger; Second: Hamrick)

OPEN SESSION - DiscussiON ITEMS (ITEMS 1-2)
(No ACTION REQUIRED)

Discussion Item 1 — List E — Approved Court-Funded Requests (CFRs)

Summary: Review and discuss CFR projects approved by the Facilities Services Deputy Director since
the last meeting. Five CFRs were approved during this period.

Discussion Item 2 — List F — Funded Facility Modifications on Hold
Summary: Standard list of previously funded FMs on hold.

OPEN SESSION — INFORMATION-ONLY ITEMS (ITEMS 1-3)
(No AcCTION REQUIRED)

Information Item 1 — DMF-l Project List Update
Summary: Update on the DMF-I projects.

Information Item 2 — DMF-II Project List Update
Summary: Update on the DMF-II projects.

Information Item 3 — Facility Modification Budget Reconciliation Report
Summary: FM Budget Reconciliation Projects Update.

ADJOURNMENT TO CLOSED SESSION AND ADJOURNMENT

There being no further open session business, the open session of the meeting was adjourned at
1:19 PM, and the advisory committee moved to the closed session of the meeting. The closed
session of the meeting—which was closed to the public for discussion of security-related items
(per Cal. Rules of Court, Rule 10.75(d))—was adjourned at 1:30 PM.

Approved by the advisory body on
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JUDICIAL COUNCIL
OF CALIFORNIA

TRIAL COURT FACILITY MODIFICATION
ADVISORY COMMITTEE

Meeting Date: 04/08/2019

Action Item 1 — (Action Required) - List A — Emergency
Facility Modification Funding (Priority 1)

Summary:
Ratify emergency facility modifications for List A.

Total Project Count: 14
Total Potential FM Budget Share of Cost: $261,755

Supporting Documentation:

e List A — Emergency Facility Modification Funding Report (Priority 1)

Action Requested:

Staff recommends 14 projects for a total of $261,755 to be paid from Facility
Modification program funds previously encumbered (Priority 1).

Aokkock sk

Priority 1 = Immediately or Potentially Critical.

Condition requires immediate action to return a facility to normal operations, or a condition that
will become immediately critical if not corrected expeditiously. Such conditions necessitate the
need to stop accelerated deterioration or damage, to correct a safety hazard that imminently
threatens loss of life or serious injury to the public or court employees, or to remediate intermittent
function and service interruptions as well as potential safety hazards. Such conditions may include,
but are not limited to, the following: major flooding; substantial damage to roofs or other structural
building components; or hazardous material exposure. Depending on scope and impact, a severe
deterioration in life safety protection may also be considered a priority 1 condition requiring a
facility modification.

Owing to their critical nature, priority 1 requests will be addressed immediately by JCC staff using
internal procedures that ensure timely and effective responses to unplanned emergency or
potentially critical conditions, including a method and a process for setting aside funds to address
priority 1 conditions.
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JUDICIAL COUNCIL
OF CALIFORNIA

TRIAL COURT FACILITY MODIFICATION
ADVISORY COMMITTEE

Meeting Date: 04/08/2019

Action Item 2 — List B — Facility Modifications Less than
$100K (Priority 2)

Summary:
Ratify facility modifications less than $100K from List B.

Total Project Count: 41
Total Potential FM Budget Share of Cost: $268,982

Supporting Documentation:
e List B — Facility Modifications Less than $100K (Priority 2)

Action Requested:

Staff recommended 41 projects for a total of $268,982 to be paid from Facility
Modification Program funds previously encumbered for Priority 2.

heookskosk sk

Priority 2—Necessary, but Not Yet Critical. Condition requires correction to preclude
deterioration, potential loss of function or service, or associated damage or higher costs if
correction is further deferred.
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JUDICIAL COUNCIL
OF CALIFORNIA

TRIAL COURT FACILITY MODIFICATION
ADVISORY COMMITTEE

Meeting Date: 04/08/2019

Action Item 3 — (Action Required) - List C — Cost Increases
Over $50K

Summary:
Ratify facility modifications requiring cost increases over $50K from List C.

Total Project Count: 6
Total Potential FM Budget Share of Cost: $1,742,993

Supporting Documentation:
e List C — Cost Increases Over $50K Report

Action Requested:
Staff recommends 6 projects for a total cost increase to the Facility
Modification Program budget of $1,742,993.
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JUDICIAL COUNCIL
OF CALIFORNIA

TRIAL COURT FACILITY MODIFICATION
ADVISORY COMMITTEE

Meeting Date: 04/08/2019

Action Item 4 — (Action Required) - List D — Facility
Modifications Over $100K

Summary:

Review recommended facility modifications over $100K from List D and P3
projects.

Total Project Count: 2
Total Potential FM Budget Share of Cost: $345,000

Supporting Documentation:
e List D — Facility Modifications Over $100K Report

Action Requested:

Staff recommends approving 2 project for a total cost to the Facility Modification
Program budget of $345,000.

Hokkok sk

Priority 2—Necessary, but Not Yet Critical. Condition requires correction to preclude
deterioration, potential loss of function or service, or associated damage or higher costs if
correction is further deferred.

Priority 3—Needed. Condition to be addressed will reduce long-term maintenance or repair costs
or will improve the functionality, usability, and accessibility of a court. The condition is not
hindering the most basic functions of a facility, but its correction will support improved court
operations.
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I. INTRODUCTION

In January 2018, the Judicial Council of California Facilities Services engaged Arup, CO
Architects, and MGAC (herein referred to as the consultant team) to perform a seismic
renovation feasibility study for 26 court buildings in California. The study involved developing a
conceptual seismic retrofit scheme for each building, determining the collateral impacts and
associated construction costs of the retrofit schemes, and performing cost-benefit analyses to
determine the most appropriate renovation strategy for each building.

This report summarizes the project approach and scope, key findings (see Section II), and
important risks and assumptions (see Section I11) from the feasibility study. Bolded terms
throughout this report are explained in more detail in the glossary in Appendix A.

A. Background and Context

The Trial Court Facilities Act of 2002 (Sen. Bill 1732; Stats. 2002, ch. 1082) initiated the
transfer of responsibility for funding, operation, and ownership of court buildings from the
counties to the Judicial Council and State of California. The act required most existing
facilities to be seismically evaluated and assigned a risk level, with V11 being the worst and |
being the best. Facilities evaluated as Risk Level V or worse were ineligible for transfer to
the state because they were deemed to have unacceptable seismic safety ratings. In total, 225
court buildings (comprising 300 building segments) were evaluated; 72 segments were rated
Risk Level 1V, while 228 were rated Risk Level V.

In 2015, the Judicial Council engaged Rutherford + Chekene (R+C) to develop a more
refined seismic risk rating (SRR) for the 139 Risk Level V building segments that remained
in the council’s portfolio since the initial 2002 study. Using the Federal Emergency
Management Agency’s (FEMA) Hazus Advanced Engineering Building Module, R+C
assigned an SRR to each building segment based on the relative collapse probability
obtained from the initial 2002 seismic assessment of the structure (R+C 2017).

Informed by the SRRs, the Judicial Council Trial Court Facility Modification Advisory
Committee authorized the California Superior Court Buildings Seismic Renovation
Feasibility Studies project on August 28, 2017. The committee directed Facility Services
staff to study 27 buildings that meet specific criteria. For a court building to be a candidate
for the renovation feasibility study, it needed to meet all the following criteria:

e It hasa Very High or High SRR.
e Itis not being replaced by an active new courthouse construction project.

e Itis not subject to a memorandum of understanding restricting transfer because of
historic building designation.

e Itis owned by the Judicial Council or has a transfer of title pending, or the court
occupies more than 80 percent of a county owned building.
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e The investment would extend its useful life for long-term service to the public.

Facilities Services engaged the consultant team in January 2018 to perform the study, which
was completed in December 2018. One court building was removed during the study due to a
lack of structural and architectural drawings. The 26 court buildings studied have a total area
of approximately five million gross square feet and comprise 43 building segments. Figure 1
shows the location and area of each court building included in the study.

+ 9

Q P Less than 100,000 sqft
%O B 100,000 — 180,000 sqft
B More than 180,000 sqft

Q

i

Figure 1. Location and Size of the 26 Court Buildings Assessed in This Study

B. Summary of Project Approach

As part of the seismic renovation feasibility study, the consultant team reviewed structural
and architectural drawings and previous seismic assessment reports to understand the critical
seismic deficiencies and general layout of the court building. The team then conducted a site
inspection and interviewed court staff to verify critical seismic deficiencies and document
overall facility conditions before performing a supplemental seismic assessment to confirm
previously identified deficiencies and identify new ones.



California Superior Court Buildings Seismic Renovation Feasibility Studies
Overview and Key Findings Report

The consultant team then designed a conceptual retrofit scheme for each court building to
address the critical seismic deficiencies identified from the supplemental seismic evaluation.
The primary objective of the retrofit scheme is to reduce the seismic risk level of the court
building from Risk Level V to IV, typically by strengthening existing structural
components, adding new ones, or a combination of both.

The team then determined the collateral impacts of the retrofit scheme and identified code-
required upgrades to accessibility and fire and life safety systems. Collateral impacts refer to
repair work to nonstructural components (e.g., walls, ceilings, lighting, carpeting) made
necessary by the retrofit. This scope of work is referred to as the baseline retrofit option
(Option 1) because it represents the minimum required effort to achieve Risk Level IV
seismic performance.

Because a seismic retrofit can be highly invasive, it provides an opportunity to make
additional building repairs and upgrades for relatively little incremental cost. The Judicial
Council Facilities Services staff asked the consultant team to include approved, unfunded
facility modifications in addition to the minimum scope of work required in the baseline
retrofit. Approved, unfunded facility modifications, referred to as priority upgrades, include
building maintenance and systems upgrades that have been approved by the Judicial Council
or Superior Court but do not have specific funding sources identified yet. Consequently,
these facility modifications would be attractive candidates for inclusion in a seismic
renovation. This option is referred to as the priority upgrades retrofit option (Option 2).

Furthermore, because a seismic retrofit can be extremely costly, the consultant team also
included a full renovation option and two replacement options for the purposes of
benchmarking. While these three options did not involve any design work, they were
included in the study as a reference point to identify situations where it may be more cost
effective to either fully renovate or replace a court building. The full renovation option
(Option 3) involves the same seismic retrofit as the baseline retrofit, plus full demolition and
replacement of the building interior down to the structural skeleton and removal and
replacement of the exterior wall and roof cladding. The first replacement option, referred to
as the replace to 2016 CBC option (Option 4), involves replacing the existing court
building with a new facility that satisfies the requirements of the 2016 California Building
Code (CBC; CBSC 2016a). The second replacement option, referred to as the replace to
beyond code option (Option 5), involves replacing the existing court building with a new
facility that goes beyond the minimum requirements of the 2016 CBC to achieve more
resilient seismic performance (e.g., reduced damage, repair costs, and downtime).

A total of five retrofit and replacement options were considered for each court building. The
consultant team developed construction cost estimates and durations for each option and
compared these costs to the benefits of retrofitting or replacing the court building. The
primary benefit of retrofitting or replacing the court building is reduced seismic risk relative
to the existing court building, including reduced collapse probability, fatalities, repair costs,
and downtime. Additional benefits stemming from retrofitting or replacing the court building
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(e.g., improved energy efficiency, accessibility, fire and life safety, security, employee
productivity) were not quantified, though the costs of these upgrades were included in the
cost-benefit analysis. The design team developed a risk model for each retrofit and
replacement option to predict the reduction in seismic risk.

The consultant team then performed cost-benefit analyses to compare the financial
effectiveness of the five retrofit and replacement options for each court building. The benefit-
cost ratio measures the benefits of an option relative to its cost and was the primary
consideration in the Judicial Council Facilities Services staff’s decision of which retrofit or
replacement option to select.

The conceptual retrofit schemes were reviewed by R+C, the structural peer reviewer retained
by the Judicial Council for this study, to confirm the validity and appropriateness of the
proposed interventions. R+C also reviewed results from the seismic risk assessments and
cost-benefit analyses.

Table 1 summarizes the selected retrofit or replacement option for each court building. Table
2 summarizes the costs and benefits included and excluded from the cost-benefit analysis.

Table 1. Summary of Selected Option for Each Court Building

Address

Selected option

01-F1 George E. McDonald Hall of Justice | 2233 Shoreline Dr., Alameda Priority upgrades
07-A2 Wakefield Taylor Courthouse 725 Court St., Martinez Priority upgrades
07-F1 George D. Carroll Courthouse 100 37th St., Richmond Replace to 2016 CBC
10-Al Fresno County Courthouse 1100 Van Ness Ave., Fresno Baseline
13-Al Imperial County Courthouse 939 W. Main St., El Centro Replace to 2016 CBC
17-B1 Clearlake Branch Courthouse 7000A S. Center Dr., Clearlake | Replace to 2016 CBC
19-AD1 Santa Clarita Courthouse 23747 W. Valencia Blvd., Baseline
Santa Clarita
19-AK1 Norwalk Courthouse 12720 Norwalk Blvd., Norwalk | Baseline
19-A01 Whittier Courthouse 7339 Painter Ave., Whittier Priority upgrades
19-AP1 Santa Monica Courthouse 1725 Main St., Santa Monica Baseline
19-AQ1 Beverly Hills Courthouse 9355 Burton Way, Beverly Replace to beyond
Hills code
19-AX2 Van Nuys Courthouse West 14400 Erwin St. Mall, Van Priority upgrades
Nuys
19-G1 Burbank Courthouse 300 E. Olive Ave., Burbank Replace to 2016 CBC
19-H1 Glendale Courthouse 600 E. Broadway, Glendale Priority upgrades
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Address Selected option
19-11 Alhambra Courthouse 150 W. Commonwealth Ave., Baseline
Alhambra
19-J1J2 Pasadena Courthouse 300 E. Walnut St., Pasadena Replace to beyond
code
19-K1 Stanley Mosk Courthouse 110 N. Grand Ave., Los Baseline
Angeles
19-L1 Clara Shortridge Foltz Criminal 210 W. Temple St., Los Priority upgrades
Justice Center Angeles
19-01 El Monte Courthouse 11234 E. Valley Blvd., El Replace to 2016 CBC
Monte
19-W2 Pomona Courthouse North 350 W. Mission Blvd., Pomona | Replace to 2016 CBC
19-X1 West Covina Courthouse 1427 W. Covina Pkwy., West Baseline
Covina
28-B1 Napa Courthouse 825 Brown St., Napa Replace to 2016 CBC
30-Al Central Justice Center 700 Civic Center Dr. West, Priority upgrades
Santa Ana
30-B1 Lamoreaux Justice Center 341 The City Dr. S, Orange Priority upgrades
30-C1 C2 | North Justice Center 1275 N. Berkeley Ave., Baseline
Fullerton
44-A1 Santa Cruz Courthouse 701 Ocean St., Santa Cruz Replace to 2016 CBC

Table 2. Summary of Costs and Benefits Included in cost-benefit analysis

Included in cost-benefit
analysis

Retrofit or replacement option ‘ N

1| 2] 3] 4] 5|

Costs

Hard Yes | Yes | Yes | Yes | Yes | Includes costs of site preparation, design contingencies,

construction and labor and material required for repair or construction

costs of substructure, shell, interiors, and building services (as
applicable). For Options 1 and 2, the costs of upgrades to
accessibility and fire and life safety systems were
explicitly calculated. For Options 3-5, compliance with
current accessibility and fire and life safety requirements
is assumed as part of the construction work.

Temporary Yes | Yes | Yes | N/A | N/A | For Options 1-3 (unphased), includes fit out and rental

relocation costs required to relocate court staff and functions to

costs temporary space for the duration of the retrofit. For
Options 4-5, temporary relocation costs are not
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Included in cost-benefit

analysis

Retrofit or replacement option
1 2|31 4]5]

‘ Notes

applicable because it is assumed court staff and
functions can remain in the existing court building while
the new one is constructed in a nearby location.

Construction | Yes | Yes | No | N/A | N/A | For Options 1 and 2 (phased), includes costs for phasing

phasing costs the construction work by zones or floors to keep the
court building open during the retrofit. For Option 3,
construction phasing costs were not included because
phasing was assumed to be impractical due to
disruptiveness of the construction work.

Demolition N/A | N/A | NJA'| No | No | For Options 4 and 5, does not include costs of

costs demolishing current existing building. For Options 1-3,
demolition costs are not applicable.

Land costs N/A | N/A | N/A| No | No | For Options 4 and 5, does not include costs of acquiring
land for new court building. For Options 1-3, demolition
costs are not applicable.

Escalation No | No | No | No | No | Does notinclude escalation in construction costs from

costs the time of this study to the actual start of a retrofit or
replacement project.

Design and No | No | No | No | No | Does notinclude consultant fees for further engineering

engineering analyses or detailed design services prior to retrofit or

consultant replacement of a court building.

fees

Construction No | No No No No

and owner

contingencies

Loose No | No No No No

furniture,

fixtures, and

equipment

Benefits

Avoided No | No | No | No | No | Does notinclude the benefit of avoided injuries due to

injuries in incomplete data on the financial cost of injuries.

future

earthquakes

Avoided Yes | Yes | Yes | Yes | Yes | Includes the benefit of avoided fatalities. Fatalities were

fatalities in calculated using peak instantaneous building

future populations, which were derived from magnetometer

earthquakes counts for each court building. The value of a statistical
life (i.e., cost of a fatality) was selected to be $9 million
for this study. Refer to detailed methodology report
(Arup 2019) for further discussion.
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Included in cost-benefit
analysis

Retrofit or replacement option
1 2 3 4 5

Avoided Yes | Yes | Yes | Yes | Yes | Includes costs to repair damage to major structural and

repair costs nonstructural components. Does not include losses from

in future damage to building contents (e.g., furniture, computers).

earthquakes

Avoided Yes | Yes | Yes | Yes | Yes | Includes cost to fit out and rent temporary space for the

downtime in duration of repair work after an earthquake. Does not

future include indirect costs from protracted downtime (e.qg.,

earthquakes increased backlog of court cases, employee attrition)

Improved No | No | No | No | No | Does notinclude the benefit of improved energy

energy efficiency from replacing existing mechanical and

efficiency electrical equipment.

Improved No | No | No | No | No

accessibility

Improved No | No | No | No | No

fire and life

safety

Improved No | No | No | No | No | Does notinclude the benefit of improved functionality

functionality from construction work, including possible
improvements to daylighting, security, and building
layout.

Asset-life extension

Minimum 15 25 40 50 50 | Asset-life extension refers to the assumed life time of a

asset-life building before further necessary building-wide

extension renovation or replacement is required. It is the length of

(years) time over which the benefits (above) are assumed to
accrue. It is not a prediction of the length of actual court
occupancy in a particular building. Refer to detailed
methodology report (Arup 2019) for further discussion.
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II. SUMMARY OF KEY FINDINGS

The following sections summarize key findings from the seismic renovation feasibility study
performed by the consultant team.

A. Common Seismic Deficiencies

The 26 court buildings included in this study were evaluated previously as some of the most
seismically vulnerable buildings in the Judicial Council’s portfolio. Most were built before
modern seismic design codes were in place and have one or more significant seismic
deficiencies that could jeopardize their structural integrity and occupant safety in an
earthquake. Figure 2 lists common seismic deficiencies for the 26 buildings, including the
percentage of buildings having each deficiency. Table 3 describes each seismic deficiency
and the risk it poses to the safety of building occupants.

Insufficient strength
of lateral system

Inadequate
diaphragms

Inadequate
foundation capacity

Vertical discontinuity
in lateral system

Inadequate
connection of heavy
cladding

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percent of court buildings with deficiency

Figure 2. Common Seismic Deficiencies For the 26 Court Buildings in This Study



California Superior Court Buildings Seismic Renovation Feasibility Studies
Overview and Key Findings Report

Table 3. Description of Common Seismic Deficiencies

Deficiency

Description

Insufficient strength of lateral
system

The lateral system refers to the
structural elements that provide
resistance against earthquakes.
This is as opposed to the gravity
system, which supports vertical
loads only. Some structural
elements serve both purposes.
Insufficient strength implies that
the system is too weak to
withstand earthquake forces.

The structure could suffer

excessive damage, potentially
very suddenly. This could pose a
significant risk to the safety of
building occupants.

Inadequate diaphragms

Diaphragm refers to a floor slab or
roof. The material may be timber
planks or sheathing, reinforced
concrete, or some form of metal
sheathing. Inadequate diaphragms
have insufficient strength or
stiffness to transfer loads to other
parts of the structure.

Damage to the diaphragm itself
could occur. Excessive local
damage could also cause damage
to connecting walls.

Inadequate foundation capacity

The foundation has insufficient
strength or stiffness to prevent
either structural failure or
excessive deformation of the soil
underneath.

Collapse from excessive
movement in a foundation is rare.
It is more common that foundation
failure leads to excessive
settlement and damage to a
building.

Vertical discontinuity in lateral
system

The lateral system, such as a wall
or braced frame, does not continue
uninterrupted from the roof to the
foundation.

Excessive damage could occur
below the interrupted element,
where load cannot be transferred
to the foundation. This could pose
a significant risk to the safety of
building occupants.

Inadequate connection of heavy
cladding

Heavy cladding typically refers to
stone or concrete facade panels.
They are connected to the main
structure with clips or similar
connections. Older styles of
construction did not consider the
requirement to restrain the panels
from lateral acceleration.

While unlikely to lead to building
collapse, falling cladding could
pose a significant risk to the safety
of building occupants.

B. Common Retrofit Measures

A custom conceptual seismic retrofit scheme was developed for each court building.
However, similar building types typically had similar retrofit measures. Figure 3 lists
common retrofit measures across the 26 buildings studied, including the percentage with
each retrofit measure. Table 4 describes the typical scope of structural work for each retrofit
measure but does not include the architectural impacts of such work (e.g., removal of wall
finishes, ceilings, floor coverings), which can be significant.
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Seismic Renovation Feasibility Studies

braces

0%

10%

20% 30%

Strengthen existing
foundations

Strengthen existing
concrete walls

Strengthen existing
concrete diaphragms

Strengthen existing
beams and columns

Add new seismic

40% 50% 60% 70% 80% 90% 100%

Percent of court buildings with retrofit measure

Figure 3. Common Retrofit Measures For the 26 Court Buildings in This Study

Table 4. Description of Typical Retrofit Measures

Retrofit Measure Description

Strengthen existing foundations

Increase the size of existing concrete footings beneath structural
walls, braces, or columns (in select locations) through the
addition of concrete and steel reinforcement.

Strengthen existing concrete walls

Increase the thickness or length of existing concrete walls (in
select locations) through the addition of concrete and steel
reinforcement, or wrap existing concrete walls (in select
locations) with a fiber-reinforced polymer.

Strengthen existing concrete diaphragms

Install a layer of fiber-reinforced polymer on top of concrete
diaphragms, or add concrete edge beams to strengthen the
connection between diaphragms and structural walls.

Strengthen existing beams and columns

Reinforce existing beams and columns below discontinuous
structural walls through the addition of steel reinforcement and
concrete (for concrete wall buildings) or steel plates (for steel
moment frame buildings).

Add new seismic braces

Install new seismic braces within existing steel frames (in select
locations), and strengthen existing beams, columns, and
connections around the frames.

C. Cost of Phased Construction versus Temporary Relocation

Because of the disruptive nature of seismic retrofits, the consultant team considered two
construction scenarios. The first assumes the court building remains occupied during the

10
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seismic retrofit. Consequently, the retrofit work is performed in multiple phases, either by
floors or zones of the building, to minimize disruption to court operations. This scenario is
referred to as phased construction. It results in longer construction times but does not
require court staff and functions to relocate to temporary facilities. The consultant team
estimated the cost premium for phased construction for each court building based on the
scope and extent of the proposed retrofit scheme. The premium includes scheduling costs to
cover the extended construction duration due to phasing and escalation costs to cover
increases in the price of labor and materials due to the extended construction duration.
However, it does not include the impact of phased construction on the capacity or efficiency
of court operations, employee productivity, and other similar factors. On average, the cost
premium across the 26 court buildings is $90 per square foot for phased construction, which
is in addition to hard construction costs for the retrofit. Note that in the cost-benefit analysis
of each court building, the actual cost premium (as determined by the consultant team) was
used, not the average.

The second construction scenario assumes the court building is completely vacated during
the seismic retrofit. This scenario is referred to as unphased construction because the entire
facility is shut during the retrofit. This results in shorter construction times but requires court
staff and functions to relocate to temporary facilities for the duration of the retrofit. Based on
typical commercial office space rental rates and fit out costs for court occupancies, the
consultant team estimated the cost premium for unphased construction for each court
building (see Equation 1 for more detail). The premium for unphased construction includes
only rental and fit out costs, and excludes additional relocation costs that may be incurred
(e.g., moving costs, parking costs, shortages of available rental space). On average, the cost
premium across the 26 court buildings is $220 per square foot for temporary relocation,
which is in addition to hard construction costs for the retrofit.

Cretocate = 0.75 X GFAjcc X (Critout + Crentar X Tretrogit) Equation 1
Where:
Crelocate = cost of temporary relocation
GFAjcc = gross floor area occupied by the Judicial Council in current existing
facility

0.75 X GFA;¢cc = gross floor area rented by the Judicial Council in a temporary facility
(75% reduction factor developed in consultation with Facilities Services
staff)

Critout = cost to fit out temporary space
= $250 per square foot

Crental = cost to rent temporary space

11
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= $50 per square foot per year for San Francisco Bay Area and Los
Angeles and Orange counties ($30 per square foot per year for other
locations)

Tretrofit = construction duration of retrofit (determined by consultant team)

The significant difference in average cost premium for the two scenarios ($90 per square foot
for phased construction versus $220 for unphased construction) results in phased
construction typically being the more financially attractive scenario across the portfolio of 26
court buildings in this study. However, when a retrofit of a court building is undertaken in the
future, the costs of both scenarios should be re-evaluated as market conditions are likely to
have changed. In addition, individual court buildings may be subject to constraints that were
not considered in this study that could bias one scenario over another (e.g., a lack of suitable
rental space nearby). Furthermore, it may be possible to relocate court staff and operations
temporarily to a nearby court building, thus avoiding some or all temporary space costs.

D. Reduction in Anticipated Seismic Losses

The primary consequence of retrofitting or replacing a court building is an overall reduction
in the collapse risk relative to the current existing facility. In addition, the retrofitted or
replaced building is also expected to experience reduced repair costs and downtime in future
earthquakes. The consultant team developed probabilistic risk models for each of the 26
existing court buildings and its five retrofit and replacement options. The risk models predict
damage and related consequences (in terms of fatalities, repair costs, and downtime) for each
retrofit/replacement option and court building under various earthquake intensity levels,
ranging from small, frequent earthquakes to large, rare ones.

The predicted losses at each earthquake intensity can be converted into annualized losses for
each court building and retrofit/replacement option. Annualized losses represent the
anticipated seismic losses in any given year, and typically would not be incurred every year
(i.e., in most years, there are no earthquakes and therefore no losses; however, if a significant
earthquake occurs, the losses that year will greatly exceed the annualized losses). Over a long
period of time, the actual losses incurred would approach the anticipated annualized losses.
Though abstract in nature, annualized losses are useful because they capture in a single
metric the magnitude of losses across a range of seismic intensities, thus enabling the risk
reduction potential of each retrofit and replacement option to be compared more readily.

Table 5 presents annualized losses, in terms of fatalities, repair costs, and downtime, for each
of the 26 court buildings and the selected retrofit or replacement option.

12
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Table 5. Annualized Losses for the Portfolio of 26 Court Buildings

Annualized loss ($thousands)

Selected

Existing court building Selected option

option”

F‘I‘

RC*

DT™

F‘I‘

RC*

DT™

01-F1 George E. McDonald Hall of 2 2,276 141 112 115 29 73
Justice
07-A2 Wakefield Taylor Courthouse 2 3,353 624 430 | 1,422 184 409
07-F1 George D. Carroll Courthouse 41 9910 406 383 | NS™ 86 304
10-A1 Fresno County Courthouse 1| 11,405 204 325 | 4,697 100 281
13-Al Imperial County Courthouse 4| 19,637 | 1,193 | 513 | NS' 71| 238
17-B1 Clearlake Branch Courthouse 4| 1221 29 42 | NS™ 4 15
19-AD1 Santa Clarita Courthouse 1 2,629 73 161 313 34 137
19-AK1 Norwalk Courthouse 1 8,261 377 767 | 3,402 194 750
19-A01 Whittier Courthouse 2| 2,495 180 | 329 280 49 257
19-AP1 Santa Monica Courthouse 1 2,879 134 231 833 37 142
19-AQ1 Beverly Hills Courthouse 5 1,113 162 545 | NS™ 23 140
19-AX2 Van Nuys Courthouse West 2| 9,338 442 880 | 3,845 202 838
19-G1 Burbank Courthouse 4 2,235 168 217 | NS' 30 167
19-H1 Glendale Courthouse 2 3,920 106 224 374 49 159
19-11 Alhambra Courthouse 1 1,021 136 361 295 77 337
19-J1J2 Pasadena Courthouse 5| 4,755 380 | 534 | NS™ | 115| 454
19-K1 Stanley Mosk Courthouse 1| 25,376 676 | 1,396 | NS' 8 32
19-L1 Clara Shortridge Foltz 2 8,104 797 | 1,853 | 2,338 342 | 1,374
Criminal Justice Center
19-01 El Monte Courthouse 4| 5571 289 | 440 | NS' 76| 281
19-w2 Pomona Courthouse North 4| 5,029 157 | 203 | NS' 35| 116
19-X1 West Covina Courthouse 1] 5,219 144 | 374 | NS' 31| 223
28-B1 Napa Courthouse 41 3,179 194 | 152 | NS™ 64 91
30-A1 Central Justice Center 2| 17,915 694 | 1,935 | 6,780 368 | 1,505
30-B1 Lamoreaux Justice Center 2 8,483 409 658 | 3,493 213 571
30-C1 C2 | North Justice Center 1| 6,508 329 619 775 122 607
44-A1 Santa Cruz Courthouse 4| 5,866 120 | 188 | NS' 31| 106

* Option 1: Baseline Retrofit
Option 2: Priority Upgrades Retrofit
Option 3: Full Renovation

13
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Option 4: Replace to 2016 CBC
Option 5: Replace to Beyond Code

t+ F:annualized loss from fatalities ($thousands), which are based on peak building populations and 90th percentile
estimates of fatalities from the seismic risk assessment and, thus, likely represent an upper bound on annual losses from
fatalities. Refer to the detailed methodology report (Arup 2019) for findings from a sensitivity study on building
populations.

¥ RC: annualized loss from repair costs ($thousands)

** DT: annualized loss from downtime ($thousands). For buildings where the selected option is 1, 2, or 3, the primary
intent of the retrofit is to reduce the risk of collapse and fatalities. While some reduction in downtime may be expected,
the conceptual retrofit scheme does not include specific measures to reduce downtime. Therefore, downtime losses
typically do not decrease significantly because of the retrofit.

t+ NS: not significant. New replacement buildings (or, in the case of Stanley Mosk, base-isolated retrofits) are expected to
have significantly improved seismic safety relative to current existing court buildings; therefore, in this study, fatalities
were not modelled.

E. Comparison of Selected Options

Table 6 compares benefit-cost ratios (BCRs) of the selected retrofit or replacement options
across the portfolio of 26 court buildings included in this study. The BCR measures the
benefits of an option relative to its cost and was the primary consideration in the Judicial
Council Facilities Services staff’s decision of which retrofit or replacement option to select.
If the BCR exceeds one, then the benefits of the option exceed its costs, indicating it is
effective from a purely financial perspective.

Court buildings in Table 6 are sorted from highest BCR to lowest. Court buildings with the
largest BCRs represent the best retrofit or replacement investments, but additional factors
(e.g., total construction cost, asset-life extension, importance of the existing court building to
continuing Superior Court operations) need to be considered in developing judicial branch-
wide renovation strategies or priorities. The total estimated construction cost associated with
retrofitting or replacing all 26 court buildings is $2.3 billion.

Table 6. Comparison of Construction Costs and Benefit-Cost Ratios for 26 Court Buildings

Total . .
Court Selected Construction Benefit- Asset-L_lfe
s Cost Extension
Departments Option Cost .
- Ratio (years)
(millions)
13-Al Imperial County 7 4 $48.9 6.78 50
Courthouse
17-1 | Clearlake Branch 1 4 $8.0 2.50 50
Courthouse
19-01 El Monte Courthouse 6 4 $41.0 2.28 50
West Covina
19-X1 Courthouse 11 1 $23.6 2.26 15
o7-F1 | George D. Carroll 8 4 $822| 1.9 50
Courthouse
44-A1 '(\:"ri'z”)courtho“se (Santa 7 4 $498 | 191 50
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Total . .
Court Selected  Construction Benefiy sAssciLiie
Cost Extension
Departments Cost Ratio (years)
(millions) Y
Santa Clarita
19-AD1 Courthouse 3 1 $12.9 1.79 15
19-w2 | Pomona Courthouse 7 4 $47.9 173 50
North
Historical Courthouse
28-B1 (Napa) 4 4 $32.6 1.63 50
George E. McDonald
01-F1 Hall of Justice 3 2 $18.4 1.61 25
19-AK1 Norwalk Courthouse 20 1 $45.9 1.07 15
19-H1 Glendale Courthouse 8 2 $44.0 1.07 25
30-Al Central Justice Center 65 2 $196.5 0.77 25
30-C1 C2 | North Justice Center 18 1 $75.4 0.77 15
19-G1 Burbank Courthouse 7 4 $50.4 0.76 50
Fresno County
10-A1 Courthouse 28 1 $103.0 0.65 15
(Downtown)
30-B1 Lamoreaux Justice 29 2 $106.7 0.63 25
Center
19-k1 | Stanley Mosk 100 1 $461.3 0.58 15
Courthouse
19-A01 Whittier Courthouse 7 2 $54.3 0.57 25
19-J1 J2 Pasadena Courthouse 19 5 $157.4 0.52 50
07-A2 | Wakefield Taylor 12 2 $64.6 0.47 25
Courthouse
Beverly Hills
19-AQ1 Courthouse 6 4 $45.1 0.47 50
19-Ax2 | van Nuys Courthouse 23 2 $160.4 0.46 25
West
19-Ap1 | Santa Monica 17 1 $50.5 0.43 15
Courthouse
Clara Shortridge Foltz
19-L1 Criminal Justice Center 60 2 $300.2 0.27 25
19-11 Alhambra Courthouse 9 1 $42.3 0.19 15

* Option 1: Baseline Retrofit
Option 2: Priority Upgrades Retrofit
Option 3: Full Renovation
Option 4: Replace to 2016 CBC
Option 5: Replace to Beyond Code
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As described in the footnotes to Table 6, annual losses from fatalities are based on peak
building populations and 90th percentile estimates of fatalities from the seismic risk
assessment, likely resulting in an upper bound on annual losses from fatalities. In contrast,
annual losses from repair costs and downtime are based on mean estimates of repair costs
and downtime, respectively, which effectively translates into a higher weighting for losses
stemming from fatalities. This higher weighting is consistent with the primary focus of the
study: improving the seismic safety of the current existing court building. However, it
inflates the BCRs relative to if an equivalent continuous occupancy (ECO) population were
assumed for each court building. An ECO population accounts for the fact that the peak
population persists for only a short period of time in a building over a typical year, so there is
only a small probability that an earthquake would occur when the building is fully occupied.
As a result, because the BCRs emphasize fatalities, they should not be considered absolute.

The detailed methodology report (Arup 2019) presents findings from a sensitivity study of
the BCRs to the assumed building population to investigate whether the higher weighting
given to fatalities might also change the relative rankings of the BCRs for each of the five
retrofit or replacement options considered for each court building. In summary, changing the
building population from peak to ECO, which typically reduces the number of fatalities
reported by a factor of 4, does not change the relative order of the retrofit and replacement
options. While the BCRs were not the only factor in the decision-making process, the
sensitivity study demonstrates that changes to the assumed building population does not
impact the selected option for each court building.

Figure 4 shows the number of court buildings per selected option. Approximately 60 percent
of court buildings were selected for retrofit (Options 1, 2, or 3), while 40 percent were
selected for replacement (Options 4 or 5). Figure 5 show the total gross floor area per
selected option. Approximately 80 percent of gross floor area was selected for retrofit, while
20 percent was selected for replacement. Together, these figures illustrate the overall trend of
replacing smaller court buildings while retrofitting larger ones.

. Baseline Retrofit 8 buildings

Priority Upgrades Retrofit 8 buildings

. Full Renovation 0 buildings

. Replacement 10 buildings

Figure 4. Number of Court Buildings Per Selected Option
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Figure 5. Total Area Per Selected Option

. Baseline Retrofit

. Priority Upgrades Retrofit

. Full Renovation
. Replacement
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1II.SUMMARY OF PROJECT RISKS AND ASSUMPTIONS

Table 7 summarizes important project risks and assumptions for the feasibility study, and
describes the potential impact each item could have on the conceptual retrofit schemes, its
collateral impacts, and its construction costs and duration. These items need to be considered in
later phases of the project when more detailed designs of the seismic retrofit schemes or
replacement facilities are completed.

Table 7. Summary of Important Project Risks and Assumptions

Category

Analysis scope

‘ Description

The conceptual retrofit schemes developed for this study
are based on limited information and seismic analysis.
For example, no materials testing, geotechnical studies,
or intrusive testing have been performed. Analytical
models of the court buildings were not developed.
Furthermore, design optimization has not been carried out
(i.e., minimizing collateral impacts and construction
costs). While this is appropriate for budgetary checking,
more thorough engineering studies would need to be
performed prior to construction.

Impact

More thorough studies
could impact construction
costs and collateral
impacts.

Asbestos abatement

For many court buildings, the Judicial Council database
indicates the presence of asbestos. While the cost
estimates for retrofit developed for this study include
abatement, further study is required to understand the full
extent and impact of asbestos contamination.

Depending on the extent of
ashestos, its presence could
impact construction costs.

Cost estimates for
replacement court
buildings

Replacement court buildings are assumed to be
constructed on land near existing facilities. As a result,
cost estimates for replacement buildings do not include
rental costs for temporary space because the court can
occupy the existing facility until the new one is finished.
Land costs are also not included.

If suitable land is not
available, an existing
facility may need to be
demolished before a new
one can be built, which
would impact construction
costs and duration.

Facade connections

For some court buildings, the conceptual retrofit scheme
assumes existing facade connections are deficient.

Consequently, the facade is removed and replaced with a
lightweight design. However, further investigation of the
connections is required as part of detailed retrofit design.

If the facade connections
are adequate, it could
reduce construction costs
and collateral impacts.

Liquefaction

Some court buildings have high liquefaction risk. The
conceptual retrofit scheme does not mitigate this risk. To
determine the extent of foundation retrofit required, a
site-specific geotechnical investigation is required.

If foundation strengthening
is required, it could impact
construction costs and
collateral impacts.

Historical elements

While none of the 26 court buildings is on the state or
federal historical register, some are local points of
historic interest, which could limit the range of possible
interventions. Therefore, to the extent practical, the
conceptual retrofit scheme avoids modifying of the
following items: exterior appearance of the building,
interior public spaces (e.g., lobbies), and courtrooms.

If a court building is placed
on the state or federal
historical register, it could
impact construction costs
and collateral impacts.
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A. Abbreviations

ASCE | American Saociety of Civil Engineers
BCR benefit-cost ratio

CBC California Building Code

CBSC | California Building Standards

Commission

FEMA | Federal Emergency Management
Agency

R+C Rutherford + Chekene

SRR seismic risk rating

B. Glossary

Asset-life extension — For a given retrofit or replacement option, the assumed life time of a
building before further necessary building-wide renovation or replacement renovation is
required. This is used to calculate total benefit. Asset-life extension is not a prediction of the
length of actual court occupancy in a particular building.

Baseline retrofit option (Option 1) — A retrofit option that represents the minimum level of
effort and expenditure to mitigate the seismic risk at a court building, including seismic upgrades
to structural and nonstructural components (e.g., stairs, elevators, ceilings, lights, partitions) to
achieve Risk Level IV performance, nonstructural repairs made necessary by the retrofit, and
triggered upgrades to accessibility and fire and life safety systems.

Building segment — A portion of a building that may respond independently of other sections in
an earthquake. Building segments can have very different properties (e.g., construction material
and number of floors) and be built at different times, but from an operational perspective, they
typically function together as a single facility.

Building type — A classification that groups buildings with common seismic-force-resisting
systems and performance characteristics in past earthquakes. The building types relevant to the
26 court buildings in this study include those listed in the table below (ASCE 2003):

Type ‘ Description

C1 Concrete moment frames

c2 Concrete shear walls with stiff diaphragms

C2A Concrete shear walls with flexible diaphragms

PC1A Precast/tilt-up concrete shear walls with stiff diaphragms
RM1 Reinforced masonry bearing walls with flexible diaphragms
RM2 Reinforced masonry bearing walls with stiff diaphragms

S1 Steel moment frames with stiff diaphragms

S2 Steel braced frames with stiff diaphragms

A-1
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Type Description

S4 Steel frames with concrete shear walls

URM Unreinforced masonry bearing walls with flexible diaphragms

California Building Code (CBC) — The set of regulations in California that governs how new
buildings are designed and constructed.

Collapse probability — The likelihood that a building will either partially or totally collapse in
an earthquake. FEMA P-154 (2015) defines collapse as when the gravity load carrying system in
part or all of the building loses the ability to carry the weight.

Collateral impacts — Repair work to nonstructural components (e.g., walls, ceilings, lighting,
carpeting) made necessary by the seismic retrofit.

Full renovation option (Option 3) — A retrofit option that includes the same seismic upgrades
to structural components as the baseline retrofit option, plus full demolition and replacement of
the interior down to the structural skeleton and removal of the exterior wall and roof cladding.
Note that the budget for the nonstructural components is based unit costs per square foot, and no
design was performed as part of this study.

Nonstructural components — Architectural, mechanical, and electrical components of a
building permanently installed in or integral to a building system.

Phased construction — A scenario in which the court building would be kept open and
operational during the retrofit, requiring the work would need to be done in multiple phases
either by floors or zones of the buildings.

Priority upgrades — A list of approved, unfunded facility modifications at a court building.
Priority upgrades do not include all possible maintenance needs at a court building.

Priority upgrades retrofit option (Option 2) — A retrofit option that includes the same
upgrades as the baseline retrofit option, plus any priority upgrades. This retrofit option was
included in the study because seismic retrofits often provide an opportunity to upgrade outdated
or deficient building systems (which would normally be highly disruptive) at relatively little
additional cost

Replace to 2016 CBC option (Option 4) — A replacement option that involves replacing an
existing court building with a new facility that satisfies Risk Category Il requirements of the
2016 California Building Code (CBC). Risk Category III refers to “buildings and structures that
could pose a substantial risk to human life in case of damage or failure,” including those with a
potential to cause “a substantial economic impact and/or mass disruption of day-to-day civilian
life” (ASCE 2013). California Superior Court buildings are classified as Risk Category Il
because of the consistent large density of occupants in these public buildings.
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Replace to beyond code option (Option 5) — A replacement option that involves replacing an
existing court building with a new facility that goes beyond the minimum requirements of the
2016 CBC to achieve more resilient seismic performance (e.g., reduced damage, repair costs, and
downtime).

Seismic risk rating (SRR) — A ranking based on the relative probability of collapse in a seismic
event as estimated by a Hazus model of the building, which considers the structural capacity of
the building, site-specific seismic hazard, and structural characteristics that influence the
capacity or response to earthquakes. Court buildings with SRRs exceeding 10 are classified as
Very High Risk, while those with SRRs between 2 and 10 are classified as High Risk.

Structural components — Components of a building that provide gravity- or lateral-load
resistance as part of a continuous load path to the foundation, including beams, columns, slabs,
braces, walls, wall piers, coupling beams, and connections.

Unphased construction — A scenario in which the court building is closed and vacated during
construction, requiring court staff and functions to be relocated to a temporary facility.
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I. INTRODUCTION

In January 2018, the Judicial Council of California Facilities Services engaged Arup, CO
Architects, and MGAC (herein referred to as the consultant team) to perform a seismic
renovation feasibility study for 26 court buildings in California. The study involved developing a
conceptual seismic retrofit scheme for each building, determining the collateral impacts and
associated construction costs of the retrofit schemes, and performing cost-benefit analyses to
determine the most appropriate renovation strategy for each building.

This report provides additional detail about the methodology used by the consultant team as part
of the seismic renovation feasibility study. Bolded terms throughout this report are explained in
more detail in the glossary in Appendix A.

A. Background and Context

The Trial Court Facilities Act of 2002 (Sen. Bill 1732; Stats. 2002, ch. 1082) initiated the
transfer of responsibility for funding, operation, and ownership of court buildings from the
counties to the Judicial Council and State of California. The act required most existing
California court buildings to be seismically evaluated and assigned a risk level, with VII
being the worst and | being the best. Facilities evaluated as Risk Level V or worse were
ineligible for transfer to the state because they were deemed to have unacceptable seismic
safety ratings. In total, 225 court buildings (comprising 300 building segments) were
evaluated; 72 segments were rated Risk Level IV, while 228 were rated Risk Level V.

In 2015, the Judicial Council engaged Rutherford + Chekene (R+C) to develop a more
refined seismic risk rating (SRR) for the 139 Risk Level V building segments that remained
in the council’s portfolio since the initial 2002 study. Using the Federal Emergency
Management Agency’s (FEMA) Hazus Advanced Engineering Building Module, R+C
assigned an SRR to each building segment based on the relative collapse probability
obtained from the 2003 seismic assessment of the structure (R+C 2017).

Informed by the SRRs, the Judicial Council Trial Court Facility Modification Advisory
Committee authorized the California Superior Court Buildings Seismic Renovation
Feasibility Studies project on August 28, 2017. The committee directed Facility Services
staff to study 27 buildings that meet specific criteria. For a court building to be a candidate
for the renovation feasibility study, it needed to meet all the following criteria:

e It hasa Very High or High SRR.
e Itis not being replaced by an active new courthouse construction project.

e Itis not subject to a memorandum of understanding restricting transfer because of
historic building designation.

e Itis owned by the Judicial Council or has a transfer of title pending, or the court
occupies more than 80 percent of a county owned building.
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e The investment would extend its useful life for long-term service to the public.

Facilities Services engaged the consultant team in January 2018 to perform the study, which
was completed in December 2018. One court building was removed during the study due to a
lack of structural and architectural drawings. The 26 court buildings studied have a total area
of approximately five million gross square feet and comprise 43 building segments. Figure 1
shows the location and area of each court building included in the study.

+ 9

Q P Less than 100,000 sqft
%O B 100,000 — 180,000 sqft
B More than 180,000 sqft

Q

i

Figure 1. Location and Size of the 26 Court Buildings Assessed in This Study

B. Summary of Project Approach

As part of the seismic renovation feasibility study, the consultant team reviewed structural
and architectural drawings and previous seismic assessment reports to understand the critical
seismic deficiencies and general layout of each court building. The team then conducted a
site inspection and interviewed court staff to verify critical seismic deficiencies and
document overall facility conditions before performing a supplemental seismic assessment to
confirm previously identified deficiencies and identify new ones.
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The consultant team then designed a conceptual retrofit scheme for each court building to
address the critical seismic deficiencies identified from the supplemental seismic evaluation.
The primary objective of the retrofit scheme is to reduce the seismic risk level of the court
building from Risk Level V to IV, typically by strengthening existing structural
components, adding new ones, or a combination of both.

The team then determined the collateral impacts of the retrofit scheme and identified code-
required upgrades to accessibility and fire and life safety systems. Collateral impacts refer to
repair work to nonstructural components (e.g., walls, ceilings, lighting, carpeting) made
necessary by the retrofit. This scope of work is referred to as the baseline retrofit option
(Option 1) because it represents the minimum required effort to achieve Risk Level IV
seismic performance.

Because a seismic retrofit can be highly invasive, it provides an opportunity to make
additional building repairs and upgrades for relatively little incremental cost. The Judicial
Council Facilities Services staff asked the consultant team to include approved, unfunded
facility modifications in addition to the minimum scope of work required in the baseline
retrofit. Approved, unfunded facility modifications, referred to as priority upgrades, include
building maintenance and systems upgrades that have been approved by the Judicial Council
or Superior Court but do not have specific funding sources identified yet. Consequently,
these facility modifications would be attractive candidates for inclusion in a seismic
renovation. This option is referred to as the priority upgrades retrofit option (Option 2).

Furthermore, because a seismic retrofit can be extremely costly, the consultant team also
included a full renovation option and two replacement options for the purposes of
benchmarking. While these three options did not involve any design work, they were
included in the study as a reference point to identify situations where it may be more cost
effective to either fully renovate or replace a court building. The full renovation option
(Option 3) involves the same seismic retrofit as the baseline retrofit, plus full demolition and
replacement of the building interior down to the structural skeleton and removal and
replacement of the exterior wall and roof cladding. The first replacement option, referred to
as the replace to 2016 CBC option (Option 4), involves replacing the existing court
building with a new facility that satisfies the requirements of the 2016 California Building
Code (CBC; CBSC 2016a). The second replacement option, referred to as the replace to
beyond code option (Option 5), involves replacing the existing court building with a new
facility that goes beyond the minimum requirements of the 2016 CBC to achieve more
resilient seismic performance (e.g., reduced damage, repair costs, and downtime).

A total of five retrofit and replacement options were considered for each court building. The
consultant team developed construction cost estimates and durations for each option and
compared these costs to the benefits of retrofitting or replacing the court building. The
primary benefit of retrofitting or replacing the court building is reduced seismic risk relative
to the existing court building, including reduced collapse probability, fatalities, repair costs,
and downtime. Additional benefits stemming from retrofitting or replacing the court building
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(e.g., improved energy efficiency, accessibility, fire and life safety, security, employee
productivity) were not quantified, though the costs of these upgrades were included in the
cost-benefit analysis. The design team developed a risk model for each retrofit and
replacement option to predict the reduction in seismic risk. Refer to Section IV for additional
discussion of the seismic risk assessment methodology.

The consultant team then performed cost-benefit analyses to compare the financial
effectiveness of the five retrofit and replacement options for each court building. The benefit-
cost ratio measures the benefits of an option relative to its cost and was the primary
consideration in the Judicial Council Facilities Services staff’s decision of which retrofit or
replacement option to select. Refer to Section V for additional discussion of the cost-benefit
methodology.

The conceptual retrofit schemes were reviewed by R+C, the structural peer reviewer retained
by the Judicial Council for this study, to confirm the validity and appropriateness of the
proposed interventions. R+C also reviewed results from the seismic risk assessments and
cost-benefit analyses.

C. Report Organization

Section Il documents minimum code requirements for seismic retrofits of court buildings in
California. Section 111 describes the approach for evaluating and designing the seismic
retrofits in this study. Section 1V explains the seismic risk assessment methodology for
predicting casualties, repair costs, and downtime for existing court buildings and the retrofit
and replacement schemes across a range of earthquake intensities. Section V details the cost-
benefit analysis methodology for evaluating the financial effectiveness of retrofitting or
replacing each of the 26 court buildings in this study.

Appendix A provides a list of abbreviations and glossary of terminology used throughout this
report. Appendix B provides a letter from R+C stating their professional opinion about
overall appropriateness or validity of the methodology used for the seismic renovation
feasibility study.
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II. MINIMUM CODE REQUIREMENTS FOR RETROFITS

This section summarizes the minimum code requirements for seismic retrofits of California court
buildings. These requirements form the basis for the scopes of work for the three retrofit options
included in the feasibility study: baseline retrofit, priority upgrades retrofit, and full renovation.
Per Table 317.5 of the 2016 California Existing Building Code (CEBC), all three retrofit
options must achieve the following two-tiered seismic performance objective (CBSC 2016c):

1. Level 1: In the 20 percent in 50-year seismic event (i.e., the 225-year earthquake), life
safety performance for both structural and nonstructural components

2. Level 2: In the 5 percent in 50-year seismic event (i.e., the 975-year earthquake), collapse
prevention performance for the structure, while the performance of nonstructural
components is not considered

As documented in the sections that follow, this two-tiered seismic performance objective is
equivalent to (and therefore achieves) Risk Level IV performance, which is the minimum
performance level required by the Judicial Council for the seismic retrofit of court buildings.
This two-tiered objective is also equivalent to the basic performance objective for existing
buildings (BPOE) for Risk Category Il structures, as outlined in ASCE 41-13 (2014). While
court buildings are classified as Risk Category Il structures in the 2016 California Building
Code (CBC), which governs how new buildings are designed and constructed, the two-tiered
performance objective specified in Table 317.5 of the 2016 CEBC translates to a Risk Category
Il classification per ASCE 41-13. Note that the risk categories in ASCE 41-13 and the 2016
CBC, which provide the basis for applying earthquake provisions based on a building’s use or
occupancy, are distinct from Judicial Council risk levels, which measure the damageability of a
court building in an earthquake.

Per additional requirements in the 2016 CEBC, the seismic retrofit of a court building will
trigger required upgrades to both accessibility and fire and life safety systems (CBSC 2016c).

Section I1.A lists the sources of information reviewed to determine minimum retrofit
requirements for court buildings. Section 11.B discusses the authorities having jurisdiction over
different aspects of the seismic retrofit process. Section 11.C discusses minimum seismic retrofit
requirements for Judicial Council court buildings. Section 11.D discusses minimum accessibility
upgrades triggered by the seismic retrofit, while Section I1.E discusses minimum fire and life
safety upgrades. Section I1.F describes the three retrofit options (and two replacement options)
considered as part of this study. Section I11.G provides relevant excerpts from the 2016 CEBC
that are referenced in the following sections.

A. Sources of Information

To determine the minimum retrofit requirements for court buildings in California, the
consultant team reviewed various written documents that serve as the regulatory framework
governing the seismic retrofit of court buildings in California. These include the following
documents:
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e 2016 California Existing Building Code (CBSC 2016a)

e Trial Court Facilities Act of 2002 (Sen. Bill 1732; Stats. 2002, ch. 1082)

e Leasing memos from the Judicial Council (2008) and the California Department of
General Services (DGS; 2009)

e American Society of Civil Engineers (ASCE) Standard 41-13, Seismic Evaluation
and Retrofit of Existing Buildings (ASCE 2014)

The consultant team also had numerous conversations with Judicial Council Facilities
Services staff and engineers at R+C, the peer reviewer for the feasibility study, to discuss
retrofit requirements.

B. Authorities Having Jurisdiction

Section 70391(b) of Trial Court Facilities Act of 2002 gives the Judicial Council “the full
range of policymaking authority over trial court facilities, including, but not limited to,
planning, construction, acquisition, and operation, to the extent not expressly otherwise
limited by law” (Sen. Bill 1732; Stats. 2002, ch. 1082). Based on this language and
conversations with the Judicial Council, including the project kick-off meeting on January
26, 2018, Table 1 summarizes the authorities have jurisdiction over different aspects of the

seismic retrofit of court buildings in California, including structure, accessibility, and fire and

life safety.

Table 1. Authorities Having Jurisdiction Over the Seismic Retrofit of Court Buildings

Retrofit

Authority Having

Aspect Jurisdiction SEUITES
Structure Judicial Council Section 1.2.1.2 of | The Judicial Council hires a structural peer
the 2016 CEBC reviewer to verify compliance with California

Building Standards Code, which includes the
2016 CEBC.

Accessibility Division of the Section 1.9 of the

State Architect 2016 CEBC
Fire and life State Fire Marshal | Section 1.11 of
safety the 2016 CEBC

C. Seismic Retrofit Requirements

Seismic retrofits of court buildings in California are subject to the requirements of both the
2016 CEBC and the Judicial Council. These requirements are reviewed in the following
sections, culminating with a determination of the minimum seismic retrofit requirements
used in this study. Figure 2 provides a flowchart summarizing the retrofit requirements
discussed below.
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Judicial Council
proceeds with seismic
retrofit of court building

Retrofit triggers
accessibility upgrades
(see Section ILD)

Retrofit triggers fire and
life safety upgrades (see
Section ILE)

F 3
Y

Y

Retrofit must satisfy Sections
317 through 322 0f 2016
CEBC

Conditions of
Section 317.3
satisfied?

h 4

Y
Retrofit considered voluntary; Renc?ﬁt considered .
. . mandatory; must comply with
only Section 319.12 applies Section 317

Y

y

Retrofit must

achieve Risk

Level IV performance

A

A

Per DGS (2009), Risk Level
IV equivalent to BPOE for
Risk Category II structures

Y

Per Table 317.5, retrofit must
achieve BPOE for Risk
Category I structures

A

A

Retrofit must achieve BPOE
for Risk Category II
structures

Figure 2. Summary of Retrofit Requirements of Court Buildings in California

1. Minimum Seismic Retrofit Requirements per 2016 CEBC

Sections 317 through 322 of the 2016 CEBC prescribe “minimum standards for
earthquake evaluation and design for retrofit of existing state-owned structures, including
buildings owned by... the Judicial Council” (CBSC 2016c, Section 301.1). Section 317.3

10
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specifies conditions under which any retrofit, repair, or modification of a building must
adhere to the minimum requirements of the 2016 CEBC. Refer to Section 11.G.1 for the
code language. If none of the conditions of Section 317.3 are satisfied, then the retrofit is
considered voluntary and only the provisions of Section 319.12 of the CEBC apply. In
overview, these provisions require that a voluntary seismic retrofit not reduce the
capacity of or increase the loading on existing structural elements, or create a “dangerous
condition.” However, Section 319.12 stops short of prescribing minimum performance
objectives for voluntary seismic retrofits (CBSC 2016c). Refer to Section 11.G.3 for
specific code language.

If any of the conditions in Section 317.3 are met, the retrofit must satisfy the provisions
of Section 317 of the 2016 CEBC, herein referred to as a mandatory retrofit. Of the
several conditions listed, the most likely to be triggered is that of the total construction
costs exceeding 25 percent of the cost of replacing the building. Based on previous
experience, the consultant team anticipated that a typical seismic retrofit of a court
building would exceed this threshold; therefore, the retrofit options considered in this
study were required to meet the minimum requirements of the CEBC as specified in
Section 317. After designing each retrofit and estimating its cost, the consultant team
verified that the 25 percent cost threshold is triggered for all court buildings.

Table 317.5 of the 2016 CEBC prescribes minimum seismic performance objectives for a
retrofit that meets any of the conditions of Section 317.3. Refer to Section 11.G.2 for
specific code language for Table 317.5. For the seismic retrofit of a Judicial Council
court building, the first row of Table 317.5 governs, and the retrofit must achieve the
following two-tiered performance objective:

1. Level 1: In the 20 percent in 50-year seismic event (i.e., the 225-year earthquake),
life safety performance for both the structure and nonstructural components.

2. Level 2: In the 5 percent in 50-year seismic event (i.e., the 975-year earthquake),
collapse prevention performance for the structure, while the performance of
nonstructural components is not considered.

This performance objective is equivalent to the BPOE for Risk Category |1 structures
specified in ASCE 41-13. While court buildings are classified as Risk Category |11
structures in the 2016 CBC, which governs how new buildings are designed and
constructed, the two-tiered performance objective specified in Table 317.5 of the 2016
CEBC translates to a Risk Category Il classification per ASCE 41-13.

2. Minimum Seismic Retrofit Requirements per the Judicial Council

Regardless of whether the seismic retrofit is deemed voluntary or mandatory per the 2016
CEBC, the minimum performance requirements specified by the Judicial Council will
govern the retrofit. Per previous conversations with the Judicial Council Facilities
Services staff, the seismic retrofit of court buildings must, at a minimum, achieve Risk

11
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Level IV performance. Language in Trial Court Facilities Act of 2002 reinforces this
understanding, as a building evaluated as Risk Level V or worse is classified as having an
“unacceptable seismic safety rating.”

Consequently, the following two situations are possible:

1. If the retrofit is deemed voluntary per the 2016 CEBC, achieving Risk Level IV
performance is the sole requirement.

2. If the retrofit is deemed mandatory per the 2016 CEBC, the retrofit is required to
achieve the more stringent of Risk Level IV performance or the two-tiered
performance objective in Table 317.5 of the 2016 CEBC, though, as will be
demonstrated in the following paragraphs, these two performance requirements
are equivalent.

Since the designation of the risk levels used by the Judicial Council is not recognized in
any of the governing building code standards (including the CEBC, which references
ASCE 41), it is essential to establish the definition for Risk Level IV so it can be related
to the regulatory requirements of current code (see Section 11.C.1).

Towards this end, the consultant team reviewed two documents that explicitly define
Risk Level IV performance: one written by the California Department of General
Services (DGS; 2009) and one written by the Judicial Council (2008). DGS (2009)
outlines requirements for conducting independent seismic reviews of buildings the DGS
might lease. It states that the DGS will not approve for occupancy a newly leased
building if it is evaluated as Risk Level V or higher. The document contains a table that
defines “Earthquake Damageability Levels for Existing Buildings,” which the consultant
team interpreted as being equivalent to the risk levels used by the Judicial Council. Table
2 reproduces the original table from DGS (2009). The table defines Damageability Level
IV, which is equivalent to Risk Level IV, as “a building evaluated as meeting or
exceeding the requirements of Chapter 34 of CBC [now the CEBC] for Occupancy
Category I-111 performance criteria [now referred to as Risk Categories].”

As described in preceding sections, the minimum code requirements for a seismic retrofit
of a court building depend on whether it is considered voluntary or mandatory. However,
using the definition provided for Risk Level 11l in Table 2 and previous versions of the
CBC, it is possible to back-calculate that Risk Level IV performance is equivalent to the
two-tiered seismic performance objective in Table 317.5 of the 2016 CEBC. More
specifically, from Table 2, Risk Level 11l involves replacing the BSE-R (i.e., the 225-year
earthquake, which in ASCE 41-13 is the BSE-1E) with the BSE-1 (475-year earthquake,
which in ASCE 41-13 is the BSE-1N), and the BSE-C (975-year earthquake, which in
ASCE 41-13 is the BSE-2E) with the BSE-2 (2,475-year earthquake, which in ASCE 41-
13 is the BSE-2N), implying that Risk Level IV performance involves using the same
seismic hazard levels as specified in Table 317.5 of the 2016 CEBC (i.e., BSE-R and
BSE-C).
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Table 2. Earthquake Damageability Levels (Risk Levels) for Existing Buildings (DGS 2009)

Ratin
Level

?

Definiticns based upon California Bmldlng Code (CBC)
requirements for emsung huuldmgs

Implied Risk

Implied Semrnlc
to Life *

3 Damageabilit

Y

vi

A building evaluated as meeting or exceeding the requirements of 0% to 10%
CBC Chapter 34 for Occupancy Category |V performance criteria
for a new building.

A building evaluated as me&tlng or &medlng the requtrﬂmanls of
CBC Chapter 34 for Occupancy Category |V performance criteria
with BSE-R and BSE-C categories replacing those given in
_Chapter 34.

A hu.ldmg evaluated as rneetmg or exceedmg the requaremen:s af
CBC Chapter 34 for Occupancy Category |-lll performance criteria
with BSE-1 and BSE-2 categeries replacing BSE-R and BSE-C as
given in Chapter 34 ; alternatively a building meeting CBC
_reguirements for a new building.
A building evaluated as meeting or exceedqng the requirements of
_CBC Chapter 34 for Occupancy Calegory I-lll performance criteria.
A, building evaluated as meeting or exceeding the requirements of
CBC Chapter 34 for Occupancy Category I-lll performance criteria
only if the BSE-R and BSE-C values are reduced to 2/3 of those
_specified for the site.

A building evaluated as not meatmg the minimum req uirements for
Level V designation and not requiring a Level VIl designation.

Megligible

Insignificant 0% to 10%

Slight 5% to 20%

Small 10% to 30%

Serious 20% to 50%

40% 1o 100%

vl

A building evaluated as posing an immediate life-safety hazard to Dangerous 100%
its cccupants under gravity loads. The building should be
evacuated and posted as dangerous until remedial actions are
taken to assure the building can support CBC prescribed dead and

live loads.

MNotes.

1.

Earthquake damageability levels are indicated by Roman numerals | through VIl Assignments are to be made
following a professicnal assessment of the building's expected seismic performance as measured by the referenced
technical standard and earthquake ground motions. Equivalent Arabic numerals, fractional values, or plus or minus
values are not o be used and are undefined. These assignments were prepared by a task force of state agency
technical personnel, including CSU, UC, DGS, DSA, and AQOC. The ratings apply to structural and non-structural
elements of the building as contained in Chapter 34 | CBC requirements.

Chapter 34 of the Califernia Building Code, current edition, regulates existing buildings. It uses and references the
American Society of Civil Engineers Standard Sedsmic Rehabilitation of Existing Buildings, ASCE-41. All earthquake
ground molion criteria are specific to the site of the evaluated building. The CBC definitions for earthquake ground
maofions to be assessed are paraphrased below:

BSE-2. the 2 475-year return period earthquake ground motion, or the lesser of the Maximum Capable

Earthquake for the site under certain limiting conditions.

BSE-C the 1,000-year relurn period earthquake ground motion.

BSE-1. two-thirds of BSE-2 value, nominally, the 475-year retumn penod earthquake ground motion.

BSE-R the 225-year return period earthquake ground metion.

3. Implied Risk To Life is a subjective measure of the threat of a life threatening injury or death that is expected for an
average building in compliance with the indicated technical requirements. The terms negligible through dangerous
are not specifically defined, but are linguistic indications of the relative degree of hazard posed to an individual
eccupant.

Implied Damageability is the level of damage expected to the average building in compliance with the indicated
technical requirements when a BSE-2 level earthquake occurs. Damage is measured as the ratio of the cost to repai
the structure divided by the current cost to reconstruct the structure from scralch. Such assessments are (o be
completed to the requirements of ASTM E-2026, where the damage ratio is the SEL evaluated at Level 1 or higher ir
order 1o be considered appropriate.

in those cases where the engineer making the assessment using the requirements for a given rating level concludes
that the expected seismic performance is consistent with a one-level higher or lower level rating, this alternative
rating level may be assigned | if an independent technical peer reviewer concurs in the evaluation. The
peer review must be completed consistent with the requirements of Section 3420, 2007 CBC.

4,

5.

Risk Level 111 is also described as meeting the CBC requirements for new buildings. This
is generally understood to mean life safety performance in the BSE-1 and collapse
prevention performance in the BSE-2. Consequently, Risk Level 1V is equivalent to the
two-tiered seismic performance objective in Table 317.5 of the 2016 CEBC.

The Judicial Council’s (2008) Court Facilities Planning: Seismic Safety Policy for
Leased Buildings report specifies that the Judicial Council will not approve leasing or
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renewal of a lease in a building if it is evaluated as Risk Level V or higher. The document
defines Risk Level IV in a similar fashion as DGS (2009).

Based on DGS (2009) and the Judicial Council (2008), the consultant team determined
that for a retrofit to achieve Risk Level IV performance, it must satisfy the requirements
for mandatory seismic retrofits in the 2016 CEBC. Consequently, use of Section 319.12
is prohibited in a retrofit of a court building because its provisions do not ensure that the
two-tiered performance objective in Table 317.5 of the 2016 CEBC is achieved.

D. Triggered Upgrades to Accessibility

Chapter 11B of the 2016 CBC specifies minimum accessibility requirements for public
buildings. In accordance with the Division of the State Architect’s 2016 California Access
Compliance Advisory Reference Manual commentary on Section 202.3 of Chapter 11B of
the 2016 CBC, an accessible primary entrance, toilet and bathing facilities, drinking
fountains, signs, public telephones, and path of travel connecting these elements shall be
provided in existing buildings. If these items are not already in compliance, a seismic retrofit
would trigger accessibility upgrades to the primary entrance, the facilities that serve it (e.g.,
toilets, drinking fountains, signs, public telephones), and the path of travel between them.

In addition, when alterations or additions are made to existing buildings, an accessible path
of travel to the specific area (or areas) of alteration or addition shall be provided. The
accessible path of travel shall include:

» Toilet and bathing facilities serving the area
+ Drinking fountains serving the area

» Public telephones serving the area

« Signs

Consequently, any area impacted by the conceptual retrofit scheme (e.g., strengthening of a
concrete wall in an administrative space) would require accessibility upgrades to the facilities
serving the impacted area (e.g., toilets, drinking fountains, signs, public telephones) and the
path of travel from the primary entrance.

The 2016 CBC also requires accessibility upgrades whenever the primary use or function of a
building is altered; however, such changes in use or function are not anticipated.

The extent of compliance with these accessibility requirements shall be provided by
equivalent facilitation or to the greatest extent possible without creating an unreasonable
hardship. Should the enforcing agency, the Division of the State Architect, determine the cost
of full applicable compliance is an unreasonable hardship, then the cost compliance shall be
limited to 20 percent of the adjusted construction cost of alterations, structural repairs, or
additions (CBC Section 202.4, Exception 8; CBSC 2016a). The consultant team anticipates
the Judicial Council would be unable to obtain a hardship exemption.
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E. Triggered Upgrades to Fire and Life Safety

The 2016 California Fire Code (CFC) specifies “minimum requirements... to safeguard the
public health, safety and general welfare from the hazards of fire, explosion or dangerous
conditions in new and existing buildings” (CFC Section 1.1.2; CBSC 2016b). In accordance
with 2016 CFC, minimum means of egress in compliance with requirements of the building
code at the time of construction and provisions as detailed in 2016 CFC 1104.1 shall be
provided.

Based on observations of the existing court buildings, the following recommendations are
necessary to bring existing conditions into compliance:

» Provide emergency responder radio coverage (subject to determination by fire code
official)

» Provide standpipes in buildings with occupied floors located more than 50 feet above
the lowest level of fire department access or more than 50 feet below the highest level
of fire department access (CFC Section 1103.6)

» Provide fire alarm system (CFC Section 1103.7), with both automatic and manual fire
alarm systems in Group 1-3 occupancy (CFC Section 1103.7.4)

Ultimately, fire and life safety upgrades are at the discretion of the State Fire Marshal. For
the purposes of this study, the consultant team assumed that all required upgrades specified
in the 2016 CFC would be triggered by a seismic retrofit. However, if the existing court
building does not currently have a fire sprinkler system, the seismic retrofit design does not
include installing one, though the State Fire Marshal may require it. In aggregate, these
assumptions are reasonably conservative and would likely result in upper-bound estimates of
fire and life safety construction costs.

F. Retrofit and Replacement Options to Evaluate

Based on the minimum retrofit requirements summarized in previous sections, the consultant
team, with input from Facilities Services, established several retrofit and replacement options
to be considered for each court building. The five options — three retrofit options and two
replacement options — are summarized in the text below and in Table 3.

For court buildings with multiple segments, a conceptual retrofit scheme was developed for
each building segment. For a small number of court buildings, not all segments are rated Risk
Level V, meaning they are not required to be retrofitted to achieve a level of seismic
performance consistent with the Trial Court Facilities Act of 2002. However, because the
building segments typically function together as a single facility (which often has only one
public entrance), the decision was made to develop retrofit schemes, collateral impacts, and
construction costs for all building segments.

1. Baseline retrofit: includes seismic upgrades to structural and nonstructural
components (e.g., stairs, elevators, ceilings, lights, partitions) to achieve Risk Level
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IV performance (i.e., ASCE 41-13 BPOE for Risk Category Il structures),
nonstructural repairs made necessary by the retrofit, and triggered upgrades to
accessibility and fire and life safety systems. This option represents the minimum
level of effort and expenditure to mitigate the seismic risk at each court building.

2. Priority upgrades retrofit: includes the same upgrades as Option 1, plus any priority
upgrades, which refer to approved but unfunded facility modifications. This option
was included in the study because seismic retrofits often provide an opportunity to
upgrade outdated or deficient building systems (which would be highly disruptive) at
relatively little additional cost.

3. Full renovation: includes the same seismic upgrades to structural components as
Option 1, plus full demolition and replacement of the building interior down to the
structural skeleton, including removal of the exterior wall and roof cladding.
Consequently, the necessary nonstructural seismic upgrades, nonstructural repairs,
triggered upgrades to accessibility and fire and life safety systems, and priority
upgrades are not specifically considered in this option, since a new building interior
will incorporate these features. This option was included because some retrofits are
highly invasive, so that a complete interior and exterior renovation would provide
direct access for improvement of structural frame connections, and hence might not
entail much additional cost compared to retrofit Option 1 or 2. Design of the fully
renovated interior and exterior is beyond the scope of this study.

4. Replace to 2016 CBC: involves replacing the existing court building with a new
facility that satisfies the requirements of the 2016 CBC, sized in accordance with the
Judicial Council California Trial Court Facilities Standards (2011). The size of a
replacement building was determined by using the number of court departments at the
existing court building and the median gross area per court department for California
Superior Court buildings of similar scope constructed in the recent decade. In
addition, a replacement court building would contain only Superior Court functions,
resulting in a replacement building size that is in general alignment with the Judicial
Council Standards for new court buildings, but may be substantially smaller or larger
than the existing building. This replacement option was included for the purposes of
benchmarking because some retrofit schemes are so disruptive and costly that it might
be more cost effective to replace the court building with a new facility. The
construction costs for replacement buildings are derived from the Judicial Council
cost-model database of construction costs for California Superior Court buildings of
similar scope and location constructed in the recent decade. Design of the new court
facility is beyond the scope of this study.

5. Replace to beyond code: involves replacing the existing court building with a new
facility that achieves a seismic performance level exceeding the minimum
requirements of the 2016 CBC, sized in accordance with the Judicial Council
California Trial Court Facilities Standards (2011). This facility is expected to be more
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resilient — experience less damage and downtime in future earthquakes — than a
code-compliant building. The Resilience-based Earthquake Design Initiative (REDI)
framework outlines criteria for resuming building operations quickly after an
earthquake (Arup 2013). While a building designed in accordance with REDI criteria
has a similar level of seismic safety (i.e., collapse probability) as one designed to the
2016 CBC, a RED:i building is explicitly designed to recover functionality within a
specified timeframe after a large earthquake (e.g., 30 days for REDi Gold
performance). For example, REDI requires equipment anchorage to remain
essentially elastic and drift-sensitive components like partitions to accommodate
relative displacements with aesthetic damage in the design basis earthquake. Code-
compliant buildings, on the other hand, are not designed to minimize the type of
earthquake-induced damage that can result in significant repair costs and downtime.
This option was included because it is often only marginally more expensive (less
than 5 percent premium) to construct a more resilient building. The cost premium for
this option was assumed to be 5 percent of the cost of Option 4.

Table 3. Retrofit and Replacement Options

Upgrade Options

Fire and Life Building
Safety Systems

Seismic Accessibility

Not considered
Minimum®* Primary" Minimum™ (unless impacted
by retrofit work)

Baseline Retrofit
(Option 1)

Priority Upgrades Retrofit

(Option 2)

Full Renovation

(Option 3)

Replace to 2016 CBC

(Option 4)

Replace to Beyond Code

(Option 5)

* Retrofit achieves Risk Level 1V performance, which is equivalent to BPOE for Risk Category 1 structures as defined in
ASCE 41-13. Minimum seismic upgrades apply to all segments of the court building.

t  Primary accessibility upgrades address path-of-travel upgrades from the primary entrance to areas impacted by the
seismic retrofit, including upgrades to the facilities servicing the impacted areas (e.qg., toilets, signage).

¥ Assumes complete building renovation (i.e., full accessibility, fire and life safety, and building systems upgrades).
Design of such upgrades is beyond the scope of this study; however, costs are estimated for inclusion in cost-benefit
analysis.

** Minimum fire and life safety upgrades include those detailed in Section II.E.

t+ Priority building system upgrades (if any) are identified from a list of approved but unfunded facility modification

projects submitted to the consultant team by the individual courts. A full facility condition assessment is beyond the
scope of this study.

*

Minimum” Primary’ Minimum” Priority only™

Minimum”™ Full* Full¥ Full*

New facility

New facility
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G. Referenced Code Language and Tables

1. CEBC Section 317.3

317.3 Applicability.

317.3.1 Existing state-owned buildings. [BSC] For exist-
ing state-owned structures including all buildings owned
by the University of California and the California State
University, the requirements of Section 317 apply when-
ever the structure is to be retrofitted, repaired or modified
and any of the following apply:

3. The modification to the structural components
increases the seismic forces in or strength require-
ments of any structural component of the existing
structure by more than 10 percent cumulative since
the original construction, unless the component has
the capacity to resist the increased forces deter-
mined in accordance with Section 319. If the build-
ing's seismic base shear capacity has been increased
since the original construction, the percent change
in base shear may be calculated relative to the
increased value.

1. Total construction cost, not including cost of fur-
nishings, fixtures and equipment, or normal mainte-
nance, for the building exceeds 25 percent of the
construction cost for the replacement of the existing
building. The changes are cumulative for past modi-
fications to the building that occurred after adoption
of the 1995 California Building Code and did not 4. Structural elements need repair where the damage
require seismic retrofit. has reduced the lateral-load-resisting capacity of

2. There are changes in risk category. the structural system by more than 10 percent.

5. Changes in live or dead load increase story shear by
maore than 10 percent.

2. CEBC Table 317.5

SEISMIC PERFORMANCE REQUIREMENTS BY EL?LEDLIIE‘S";EEGULA TORY AUTHORITY AND RISK CATEGORY.
PERFORMANCE CRITERIA
Building Regulatory Authority Risk Category Level 1 Level 2
State-Owned [BSC] Lo BSE-R, §-3, N-C BSE-C, §-5, N-D
State-Owned [BSC] w BSE-R, 5-2, N-B BSE-C, §4, N-D
Division of the State Architect - [DSA-55] ! BSE-IN, §-3, N-B BSE-2N, 5-5, N-D
Division of the State Architect - [DSA-55] o, BSE-IN, 5-2, N-B BSE-2N, 5-4, N-D
Division of the State Architect - [DSA-SS] v BSE-IN, 5-2, N-A BSE-2N, §-4, N-D
Division af the State Architect - [DSA-55/CC] L BSE-IE, §-3, N-C BSE-2N, §-5, N-D
Division of the State Architect - [DSA-S5/CCJ m BSE-1E, §5-3. N-B BSE-2N, §-5, N-D
Division of the State Architect - [ DSA-S5/CCJ v | BSE-IE, S-2,N-B BSE-2N, §-4, N-D

1. ASCE 41 provides acceptance critevia (e.g. m, rotation) for Immediate Occupancy (S1), Life Safety (83), and Collapse Prevention (85). and specifies in
Section 2.3.1.2.1 and 2.3.1.4.1 the method to interpolate values for $-2 and S-4, respectively.

For nonstructural components, N-A corresponds to the Operational level, N-B o the Position Retention, and N-C to the Life Safety level, and N-D 1o the Not
Considered.

Buildings evaluated and retrofitted to meet the requirements for a new building, Chapter 16 of the California Building Code, in accordance with the exception
in Section 319.1, are deemed 1o meet the seismic performance requirements of this section

N
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3. CEBC Section 319.12

319.12 Voluntary modifications to the lateral-force resisting
system. Where modifications of existing structural compo-
nents and additions of new structural components are initi-
ated for the purpose of improving the lateral-force resisting
strength or stiffness of an existing structure and they are not
required by other sections of this code, then they are permit-
ted to be designed to meet an approved seismic performance
criteria provided that an engineering analysis is submitted
that follows:

1.

5.

The capacity of existing  structural components
required to resist forces is not reduced, unless it can be
demonstrated that reduced capacity meets the require-
ments aof Section 319.8.

. The lateral loading to or strength requirement of exist-

ing structural components is not increased bevond their
capacity.

. New structural components are detailed and connected

to the existing structural components as required by the
California Building Code.

. New or relocated nonstructural components are

detailed and connected to existing or new structural
components as required by the California Building
Code.

A dangerous condition is not created.

Use of ASCE 41 Tier | and Tier 2 deficiency only retrofit
procedures are pre-approved for use where Section 317.3
does not require an assessment.

19

319.12.1 State-owned buildings. [BSC] Voluntary modifi-
cations to lateral force-resisting systems conducted in
accordance with Appendix A af this code and the refer-
enced standards of the California Building Code shall be
permitted.

319.12.1.1 Design documents. [BSC] When Section
319.12 is the basis for structural modifications, the
approved design documents must clearly state the
scope of the seismic modifications and the accepted cri-
teria for the design. The approved design documents
must clearly have the phrase “The seismic require-
ments of the California Existing Building Code have
not been checked to determine if these structural modi-
fications meet the full seismic evaluation and strength-
ening  requirements of Sections 317-322:  the
modifications proposed are to a different seismic per-
formance standard than would be required in Section
319 if they were not voluntary as allowed in Section
319.12.7

319.12.2 Public schools and community colleges. [DSA-
88, DSA-S8/CC] When Section 319.12 is the basis for
structural modifications, the approved design documents
must clearly indicate the scope of modifications and the
acceptance criteria for the design.
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111.BASIS OF SEISMIC RETROFIT DESIGN

This section describes the basis of design for the conceptual seismic retrofit schemes developed
by the consultant team for the 26 court buildings in this study. The primary intent of the retrofit
schemes is to reduce the seismic risk level of the building from Risk Level V to IV. The retrofit
schemes are intended for feasibility evaluation and preliminary cost-estimation purposes only.

Section I11.A describes the information used to seismically evaluate the existing court buildings
and design retrofit schemes. Section 111.B summarizes the seismic evaluation methodology,
which follows the ASCE 41-13 Tier 1 evaluation procedures with some additional load path
calculations. Section I11.C describes the methodology for designing the seismic retrofits, which
follows Section 1.5 of ASCE 41-13. Section I11.D discusses the limitations of the seismic
evaluations and retrofit schemes.

A. Available Existing Information

The consultant team considered many sources of information in evaluating the existing court
buildings and designing conceptual retrofit schemes. The Judicial Council provided the
following documents to the consultant team:

e Original architectural, structural, or as-built drawings for each court building
e Drawings of previous modifications, alterations, or retrofits for each court building

e Seismic assessment reports from 2003 for each court building (based on ASCE 31-03
Tier 1 or 2 procedures)

e Facility conditions report for each court building

e A database containing information about the portfolio of court buildings, including
ownership, gross area, area occupied by courts, number of floors, age, building type,
seismic risk rating (SRR), number of courtrooms, and presence of asbestos

The quality and availability of information available varies from one court building to the
next. For locations with missing or illegible drawings, or incomplete seismic assessment
reports, the consultant team made appropriate assumptions about structural details, material
strengths, location of structural components, and other missing information. In addition to the
documents listed above, the consultant team also compiled a large amount of information
from additional sources, including notes from interviews with court staff, photos from site
inspections, and responses to online questionnaires sent to court staff.

B. Seismic Evaluation Methodology

Following the Trial Court Facilities Act of 2002, most of the 26 court buildings included in
this study were evaluated per ASCE 31-03 (a predecessor to ASCE 41-13) and assigned a
risk level. The reports from these seismic evaluations (executed c. 2003) were made available
to the consultant team. While the reports catalog specific seismic deficiencies for each court
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building, changes have been made to both the evaluation procedures in ASCE 41-13 and the
seismic hazard in California. Considering these changes, the consultant team, in discussion
with Judicial Council Facilities Services staff, decided to conduct a supplemental ASCE 41-
13 Tier 1 seismic assessment of each court building using the most recent seismic hazard
information for California, published in 2014 by USGS (Petersen et al. 2014).

The standard ASCE 41-13 Tier 1 Screening Procedure “consists of several sets of checklists
that allow a rapid evaluation of the structural, nonstructural, and foundation and geologic
hazard elements of the building and site conditions” (Section C3.3.2; ASCE 2014). For the
purposes of this study, the consultant team replicated the full ASCE 41-13 Tier 1 checklist
and performed relevant calculations pertinent to the changes in the evaluation code (ASCE
41-13 versus ASCE 31-03 [2003]). This included the evaluation of the adequacy of the load
path of the entire seismic-force-resisting system through simplified demand-capacity
calculations. The load path includes all the horizontal and vertical components participating
in the structural response of the building (e.g., floor diaphragms, foundations, vertical
components such as walls, frames, and braces) and the connections between each element.
These calculations are required to size primary structural components within the retrofit
scheme and verify overall feasibility.

A standard ASCE 41-13 Tier 1 seismic evaluation only requires identifying deficient
components from standard checklists. It does not require checking the adequacy of
supporting elements in the load path once the deficient components have been retrofitted, or
checking the performance of the entire seismic-force-resisting system. Both checks were
included in the supplemental seismic evaluations performed by the consultant team.

To inform these supplemental evaluations, the consultant team reviewed existing structural
drawings and previous ASCE 31-03 Tier 1 and Tier 2 seismic assessments, and conducted
site inspections to verify general conformance of existing conditions relative to the provided
documents. Site inspections did not include any destructive testing to verify material
properties or involve removing finishes or precast exterior cladding to confirm structural
properties or specific deficiencies. In addition, no geotechnical investigations were
performed to verify soil properties or liquefaction risk. Nor were any system-level analytical
models of the structure developed as part of the seismic evaluation process.

C. Conceptual Retrofit Design Methodology

Based on the deficiencies identified by the supplemental seismic evaluation, the consultant
team developed a conceptual retrofit scheme for each court building using a simplified
version of the process outlined in Section 1.5 of ASCE 41-13. This methodology consists of
the following steps:

1. Select a seismic performance objective for the retrofit. For court buildings in
California, the seismic retrofit is required to achieve ASCE 41-13 BPOE for Risk
Category Il buildings. Refer to Section |1 for additional discussion.
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2. Quantify the level of seismicity. Refer to Table 4 for additional information.

3. Obtain as-built information and conduct a site visit using the data collection
requirements of ASCE 41-13 Section 6.2 (via Section 319.2 of the 2016 CEBC) as a

guide.

4. Evaluate the adequacy of the load path of the existing seismic force-resisting system
through simplified demand-capacity calculations. Seismic demands and components
capacities are quantified based on ASCE 41-13. Refer to Section I11.B and Table 4 for
additional information.

5. Conceive retrofit measures to address the deficiencies identified in the ASCE 31-03
seismic evaluation reports from 2003 and the demand-capacity calculations in Step 4
above. Retrofit measures may involve one or more of the following strategies as
permitted by ASCE 41-13:

a. Local modification of structural components, including:

Local strengthening of individual components (e.g., cover plating steel
beams or columns, adding wood structural panel sheathing to an
existing timber diaphragm)

Local improvement of the deformation capacity or ductility of
individual components (e.g., adding a confinement steel jacket or fiber
reinforced polymer wrap around a reinforced concrete column to
improve its ability to deform without spalling or degrading
reinforcement splices, reducing the cross-section of selected structural
components to increase their flexibility and response displacement
capacity)

b. Removal or reduction of existing irregularities, including:

Removal of soft or weak stories by adding braced frames or shear
walls within the story

Removal of torsional irregularities by adding moment frames, braced
frames, or shear walls or by partially demolishing structural elements,
removing setback towers or side wings, or adding a seismic joint to
balance the distribution of mass and stiffness within a story

c. Global structural stiffening, including the addition of new braced frames or
shear walls, or shotcreting over existing concrete walls

d. Global structural strengthening, including the addition of moment frames,
braced frames, or shear walls, though the last two measures may increase the
demands due to increased stiffness
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e. Mass reduction, including the demolition of upper stories (e.g., penthouses),
replacement of heavy cladding or interior partitions, or removal of heavy
storage or equipment loads

f. Seismic isolation, including the addition of elastomeric bearings or friction
pendulum isolators; retrofits that involve seismic isolation must include a peer
review per Section 317.8 of the 2016 CEBC

g. Supplemental energy dissipation, including the addition of fluid viscous
dampers or friction-based hysteretic devices; retrofits the involve
supplemental energy dissipation must include peer review per Section 317.8
of the 2016 CEBC

While some of the strategies listed above may not be feasible or appropriate for historic
structures, none of the 26 court buildings in this study are listed on the state or federal
historic registers. Some, however, are classified as local points of historic interest, which
may limit the retrofit interventions possible. In these instances, provisions were made to
preserve historic elements in place

Table 4. Additional Information About the Seismic Retrofit Design Methodology

Item Description

Seismic
performance
objective for
retrofits

Retrofits of court buildings in California are required to achieve ASCE 41-13 BPOE for
Risk Category Il structures. This performance objective comprises two tiers:
1. Level 1: In the 20 percent in 50-year seismic event (i.e., the 225-year
earthquake), life safety performance for both the structure and nonstructural
components.

2. Level 2: In the 5 percent in 50-year seismic event (i.e., the 975-year
earthquake), collapse prevention performance for the structure, while the
performance of nonstructural components is not considered.

Refer to Section Il for additional discussion.

Basis of seismic

While ASCE 41-13 requires the use of seismic design maps developed by USGS in

hazard 2008, updated design maps developed by USGS in 2014 (Petersen et al. 2014) provided
the basis of seismic hazard for this study.
Soil type The soil type at each site was classified using Table 20.3-1 of ASCE 7-10, with values

of the time-averaged shear-wave velocity in the upper 30 meters (Vsso) obtained from
USGS (Yong et al. 2016).

Material strength

Nominal values for material strength were taken from existing structural drawings or
ASCE 41-13, unless better information was available.

Knowledge factor

()

The level of knowledge is classified as “Usual” per Table 6-1 of ASCE 41-13 and the
knowledge factor () is set to 1.0. This assumes that “Usual testing” per ASCE 41-13
will be undertaken in the future as part of a more detailed structural evaluation if the
court building is retrofitted.
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Item Description

Scope of seismic The consultant team performed an enhanced Tier 1 seismic evaluation of the court
evaluation building. The standard Tier 1 Screening Procedure “consists of several sets of
checklists that allow a rapid evaluation of the structural, nonstructural, and foundation
and geologic hazard elements of the building and site conditions” (ASCE 2014, Section
C3.3.2). For the purposes of this study, the consultant team replicated the full checklist
and performed relevant calculations pertinent to the changes in the evaluation code
(ASCE 41-13 versus ASCE 31-03 [2003]). This included the evaluation of the
adequacy of the load path of the entire seismic force-resisting system through
simplified demand-capacity calculations. Refer to Section 111.B for additional

discussion.
Nonstructural Using Table 13-1 of ASCE 41-13 as a guide, nonstructural items that pose a life safety
items hazard (e.g., heavy items that are not braced, precast hanging elements not adequately

anchored) were identified and retrofit measures recommended in accordance with
FEMA E-74 (2012a). Where not feasible (e.g., historic facades), alternative mitigation
strategies were developed.

D. Limitations

The retrofit schemes developed for this study are intended for feasibility evaluation and
preliminary cost-estimation purposes only — the schemes are not detailed retrofit designs
and should not serve as construction documents. An architect and Structural Engineer of
Record must be engaged by the Judicial Council in the future for design development of
constructible retrofit solutions. In addition to the deficiencies identified in the ASCE 31-03
seismic evaluation reports from 2003 and the supplemental seismic evaluations performed as
part of this study, the Structural Engineer of Record will need to consider any additional
deficiencies that may be identified when the structures are assessed per ASCE 41-13 (or the
enforceable standard at that time).

As discussed previously, the retrofit scheme is based on limited information and seismic
analysis and, therefore, is subject to the following limitations:

e No materials testing, geotechnical studies, or intrusive testing were performed.
e An analytical model of the building was not developed.

e Design optimization was not carried out (i.e., minimizing collateral impacts and
construction costs).

To address these limitations, the consultant team made conservative assumptions about the
overall condition of the facility (e.g., material strengths, connection details) to understand
and test the feasibility of retrofitting the court building. This likely results in a conservative
retrofit scheme and an upper bound on collateral impacts and construction costs (i.e., some
retrofit measures may not be required or can be scaled back after further investigation, or
alternative retrofit schemes might be possible). While this is appropriate for feasibility
studies and budgetary checking, a more thorough engineering study would need to be
performed prior to construction.
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While the need to strengthen existing foundations or add new ones for new structural
elements such as shear walls and braced frames is relatively common in seismic retrofits,
rehabilitation of deficiencies in the existing foundation is less common. There are two basic
reasons for this:

e Foundation work in existing buildings is expensive.

e There has been relatively little loss of life and property damage resulting from
foundation failure in buildings in previous earthquakes (FEMA 2006).

That said, it is important to perform a careful foundation analysis, especially to estimate the
extent of soil movement and study the demands that this movement would impose on the
superstructure. Large soil movements from rigid body rotation of a shear wall, for example,
may have minimal consequences if the entire structure rotates, but may have significant
consequences to attached adjacent elements that are not rotating in phase or at all. Estimating
soil movements requires a careful geotechnical investigation, which may involve collection
and testing of soil samples. Such geotechnical investigations were not performed in this
study. In the absence of such investigations, the consultant team used the bearing capacity of
soils listed in the original drawings and compared them against the demand imposed by the
foundations in the design earthquake. Where the bearing capacity is exceeded, the consultant
team suggested a strategy for and extent of foundation retrofit to obtain a cost estimate for
the work. When the actual retrofit design is developed in the future, a geotechnical
investigation should be performed to assess the need for and extent of foundation retrofit
based on soil deformations rather than soil strength.
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IV.PROBABILISTIC SEISMIC RISK ASSESSMENT

This section describes the seismic risk assessment performed by the consultant team to predict
the seismic performance of each court building across a range of earthquake intensities.
Probabilistic seismic risk models were developed for each court building and its five retrofit and
replacement options (refer to Section II.F for more information). The risk models predict damage
and related consequences (e.g., collapse probability, casualties, repair costs, downtime) for each
court building and retrofit/replacement option under various earthquake intensity levels. The
seismic risk assessment relies on thousands of computer simulations (Monte Carlo analysis) and
various earthquake intensities to predict seismic performance. This is known as a fully
probabilistic seismic risk assessment (PSRA).

The PSRA integrates the following information to predict casualties, repair costs, and downtime:

Quantification of the seismic hazard at six intensities, ranging from frequent to very rare:
45-, 100-, 225-, 475-, 975-, 2,475-year return periods (Section 1V.B)

Anticipated building movements (i.e., engineering demand parameters) from simplified
structural analysis at each seismic intensity (Section I1V.C)

Collapse fragilities derived from previous seismic analyses by R+C (Section 1V.D)

Exposure data, including number of people within the building, quantity and type of
building components, contents, and value of each building (Section IV.E)

Vulnerability data, expressed as fragility functions, that relate the anticipated building
movements to damage in structural and nonstructural components and contents (Section
IV.F)

Consequence data that relates the anticipated damage in each building to repair costs,
repair time, downtime, casualties, and contents losses (Section IV.G)

Section IV.A summarizes the general PSRA methodology, while Sections 1V.B through 1V.G
describe the major inputs to the PSRA listed above. Section IV.H summarizes the primary
outputs from the PSRA and provides a sample of the output.

A. Methodology

The probabilistic seismic risk assessment (PSRA) is based on the standard loss methodology
outlined in FEMA P-58 (2012b). FEMA P-58 represents the state-of-the-art in site-specific
seismic risk assessment, drawing from over 10 years of research by FEMA. The FEMA P-58
methodology relates anticipated building movements (e.g., peak floor accelerations, drifts,
and residual drifts) to damage of individual components (e.g., concrete walls, architectural
glazing, water piping) and the associated consequences of this damage in terms of repair cost,
repair time, and casualty rate.
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The PSRA also leverages the REDi downtime assessment methodology (Arup 2013) as an
overlay to the standard FEMA P-58 loss methodology. The REDi methodology converts
repair times from FEMA P-58 into estimates of downtime through consideration of labor
allocation, delays to initiation of repairs (i.e., impeding factors), and intermediate recovery
states (i.e., re-occupancy and functional recovery) along the path to full recovery. The
downtime estimates produced by REDi are expected to more realistically predict the duration
of time a court building could be unusable following different earthquake intensities.

The consultant team developed probabilistic seismic risk models for each of the following
scenarios:

e Current existing court building
e Baseline retrofit option (Option 1)
e Full renovation option (Option 3)

Risk models were not explicitly developed for the priority upgrades option (Option 2), the
replace to 2016 CBC option (Option 4), or the replace to beyond code option (Option 5). For
the priority upgrades option (Option 2), results from the risk model for the baseline retrofit
option (Option 1) were leveraged due to similarities in expected seismic performance (i.e.,
the only difference between these two options is typically a small number of building system
upgrades, which are not expected to impact seismic performance significantly). Refer to
Sections 1V.C and IV.E for additional discussion about the risk models for each retrofit
option.

For the two replacement options (Options 4 and 5), risk models were not developed due to
insufficient information about the design and configuration of these new facilities. Instead,
for the replace to 2016 CBC option (Option 4), repair costs and downtime from the risk
model for the full renovation option (Option 3) were scaled by a factor of 0.75. The
consultant team selected this factor based on previous project experience and the fact that
seismic retrofits typically are designed to approximately 75 percent of the seismic hazard of
new code buildings, meaning that new buildings are stronger and would be expected to
perform better than retrofitted buildings. While increased strength may not always translate
into reduced repair costs and downtime, in the absence of information about the designs of
the replacement court buildings, this approximation was judged to be appropriate for the
purposes of this study.

For the replace to beyond code option (Option 5), repair costs and downtime from the risk
model for the full renovation option (Option 3) were scaled by a factor of 0.25 because
beyond-code buildings (e.g., those that achieve REDi Gold performance) are specifically
designed to minimize damage, repair costs, and downtime. Typically, this is achieved
through improved detailing of nonstructural elements or by seismically isolating the building,
resulting in substantial reductions in repair costs and downtime, often for a small increase in
initial construction costs.
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For both Options 4 and 5, casualties were not modeled because the two replacement facilities
are expected to have significantly improved seismic safety relative to the existing court
building.

The risk models are used to predict the seismic performance of both the existing court
building and the five retrofit and replacement options in terms of collapse probability,
casualties, repair costs, and downtime. There is significant uncertainty in predicting these
metrics. The PSRA addresses this uncertainty through Monte Carlo analysis, a process in
which hundreds to thousands of simulations are performed to determine the range of possible
outcomes. For each of the six earthquake intensities evaluated, one thousand Monte Carlo
simulations were performed per building. Each realization corresponds to a specific
earthquake scenario, from which the building movement is estimated and the associated risks
are determined. Each individual simulation randomly draws slightly different values of each
input variable from a probabilistic distribution that captures uncertainty in each input. Figure
3 and Figure 4 show how casualties, repair costs, and downtime are calculated for an
individual realization.

B. Seismic Hazard Analyses

Seismic hazard is an important input to the PSRA, as the prediction of casualties, repair
costs, downtime, and other outputs are sensitive to the anticipated intensity of earthquake
shaking. The consultant team performed a simplified seismic hazard analysis for each court
building. Because this study uses simplified structural analysis techniques (see Section IV.C),
the primary output from each analysis is an estimate of the spectral acceleration at the
fundamental period of the court building (for both existing and retrofitted configurations) for
each of the six earthquake intensities considered in this study.

The seismic hazard analyses draw from the probabilistic seismic hazard assessment
performed by the United States Geological Survey (USGS) as part of the 2014 update to the
National Seismic Hazard Maps (Petersen et al. 2014). The consultant team obtained the
seismic hazard at each of the six intensities in this study using the Java-based platform
developed by USGS as part of the National Seismic Hazard Mapping Project (USGS, n.d.).
There are some limitations in the characterization of the seismic hazard from published
sources like USGS. Namely, it typically does not account for site-specific impacts, including
important local effects (e.g., basin amplification) and nonlinear soil response, including
liquefaction. Consequently, site-specific seismic hazard analyses would need to be performed
as part of a detailed retrofit or replacement design for a court building.

The following sections provide additional explanation of how the seismic hazard (i.e.,
spectral acceleration) was determined for each court building.
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1. Soil Site Class

The soil conditions at a site can significantly influence the strength of earthquake ground
shaking. Soil conditions can vary substantially from site to site, even for those close to
each other. As such, the identification and characterization of the site soil conditions for
each court building is an important input to the seismic hazard analysis.

In common seismic hazard assessment practice, the average shear wave velocity in the
top 30 meters of soil (Vs,30) is used as a proxy to characterize how the site will respond in
an earthquake. The sites considered in this study range from as soft as 600 ft/s (Site Class
E) to as stiff as 5,000 ft/s (Site Class B) (ASCE 2014). Where possible, site class data
was obtained from geotechnical reports referenced in the 2003 ASCE 31-03 Tier 1 or 2
seismic evaluation reports provided by the Judicial Council. However, there was a
significant subset of court buildings for which such documentation was not available. In
those cases, the soil site class was determined by averaging Vs 3o data from USGS. If Vs 30
data was not available, Site Class D was assumed.

Figure 5 shows a map of soil site class values for the 26 court buildings in this study.
Stanley Mosk Courthouse (19-K1) is Site Class B but is obscured on the map due to the
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high density of court buildings in Los Angeles County. All but six court buildings are
Site Class D.

+

Figure 5. Map Showing Soil Site Class Values for 26 Court Buildings
Note: Stanley Mosk Courthouse (19-K1) is Site Class B but is obscured on the map due to the high density
of court buildings in Los Angeles County.

2. Earthquake Intensity Levels

Table 5 presents the six earthquake intensity levels included in this study, spanning the

Q
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P Site ClassC
P Site ClassD
I Site ClassE

Q

range of frequent to very rare events. Six intensities were selected to ensure that the
PSRA captured the full spectrum of damage to a court building, from minor or no

damage at the 45-year earthquake intensity level to severe damage or even collapse at the
2,475-year level.
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3. Uniform Hazard Spectra

For each earthquake intensity level and court building site, the consultant team
determined the uniform hazard spectrum (UHS) using the 2014 update to the USGS
National Seismic Hazard Maps (Petersen et al. 2014) and the assumed soil site class
values. The UHS plots the spectral acceleration at a site as a function of fundamental
building period for each earthquake intensity. Figure 6 shows the UHS for the Santa
Monica Courthouse (19-AP1) as an example.

Table 5. Six Earthquake Intensities Levels Considered in the PSRA

Average return period Average annual rate Probability in 30 years Probability in 50 years

(years) (per year)
45 0.02222 49% 67%
100 0.01000 26% 39%
225 0.00444 12% 20%
475 0.00211 6% 10%
975 0.00103 3% 5%
2475 0.00040 1% 2%

UHS for Santa Monica Courthouse (19-AP1)
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Figure 6. Uniform Hazard Spectra (UHS) for the Santa Monica Courthouse
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4. Spectral Acceleration

Using the UHS for each site and the fundamental period of the existing court building or
retrofit option, the consultant team determined the spectral acceleration at each
earthquake intensity. This is a primary input to the simplified structural analysis of each
court building, which is described in Section 1V.C.

Per Section IV.A, three risk models were developed for each court building: the current
existing court building, the baseline retrofit option, and the full renovation option.
Consequently, the fundamental period needs to be determined for each model. The
consultant team used Equation 12.8-7 of ASCE 7-10 (2013) to calculate the approximate
fundamental period for the two retrofit models (see Equation 1 below). The two
coefficients in Equation 1, C, and x, were determined from the structure type of the
retrofitted court building. For example, for concrete shear wall structures, C; = 0.02 and
x = 0.75 per Table 12.8-2 in ASCE 7-10. The period estimate from this equation
represents a lower bound on the fundamental period for the retrofit. Lower bound period
estimates are used in design because they tend to produce conservative estimates of the
seismic demand (i.e., shorter periods have higher spectral accelerations, as illustrated in

Figure 6).
T, = Cih;; Equation 1
Where:

T, = approximate fundamental period

h, = structural height

C;,x = coefficients based on structure type; refer to Table 12.8-2 in ASCE 7-10
(2013) for coefficient values

For existing court buildings, the consultant team attempted to determine more realistic
estimates of fundamental period. While detailed structural analyses were not performed
in this study (which would have produced the most accurate estimates of period), the
consultant team leveraged the provision in ASCE 7-10 that limits the fundamental period
to T, (from Equation 1) multiplied by C,,, the coefficient for upper limit on calculated
period. A value of 1.5 was assumed for C,, in this study. In the experience of the
consultant team, the limit on the fundamental period (i.e., T, X C,) would likely be
exceeded if a more detailed structural model were developed, meaning the cap is an
appropriate estimate of the fundamental period of the existing court building for this
study. The consultant team judged the longer period of the existing facility to be
appropriate given the fact that a seismic retrofit typically stiffens a structure. Also, older
buildings tend to be less stiff than modern code-compliant ones.

5. Liquefaction

Liquefaction is a phenomenon in which earthquake ground shaking produces excess pore
pressure and causes a subsequent loss of soil strength, resulting in significant lateral
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displacement or uneven vertical settlement of a building. This behavior is a concern for
structures with shallow foundations in loose, saturated soils, such as clays or sands below
the water table.

Though not explicitly considered in the PSRA, the consultant team estimated the
liquefaction susceptibility for each court building using data from previous liquefaction
studies by the USGS and California Geological Survey (USGS 2000, USGS 2006, Jones
et al. 2008). Figure 7 shows the liquefaction susceptibility values for the 26 court
buildings in this study. These values are provided for information purposes only — a site-
specific geotechnical evaluation would be required to verify liquefaction susceptibility at
each court building as part of a detailed retrofit or replacement design.
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Figure 7. Map Showing Liquefaction Susceptibility Values for 26 Court Buildings

34



California Superior Court Buildings Seismic Renovation Feasibility Studies
Detailed Methodology Report

C. Simplified Structural Analysis

Using outputs from the seismic hazard analysis, the consultant team performed simplified
structural analyses of each court building and retrofit scheme to estimate important
engineering demand parameters (EDPs) for the PSRA. EDPs capture the building movements
(e.g., interstory drift ratio, floor acceleration) caused by an earthquake. Table 6 lists the EDPs
and calculation methods used in this study.

Table 6. Engineering Demand Parameters (EDPs) Calculated from the Simplified Structural Analysis

EDP ‘ Calculation Method Additional Discussion

Peak interstory drift ratio | Miranda (1999) and FEMA P-58 Simplified Section IV.C.1
Analysis Procedure (2012b)

Peak floor acceleration FEMA P-58 Simplified Analysis Procedure (2012b) | Section IV.C.2

Residual interstory drift | FEMA P-58 Simplified Analysis Procedure (2012b) | Section IV.C.3
ratio

The methodology was largely adopted from the FEMA P-58 Simplified Analysis Procedure
(2012Db), which enables the estimation of important EDPs using relatively limited building
information and seismic hazard characterized by spectral acceleration. While some of the
limitations of the simplified procedure were exceeded for some court buildings (i.e., those
with more than 15 stories or irregular plans or elevations), detailed structural analyses were
not possible given the high-level nature of the supplemental ASCE 41-13 Tier 1 evaluations
and the conceptual nature of the retrofit schemes. Consequently, the consultant team judged
the FEMA P-58 simplified procedure to be appropriate for this study, capturing the expected
seismic response of the court buildings at a high level.

Inputs to the simplified structural analysis are based largely on non-detailed evaluations,
including rapid visual screening and simple calculations based on available structural
drawings or knowledge of historical building codes in California. Consequently, the
simplified analysis is unable to capture building-specific deficiencies such as setbacks and
vertical offsets and is not a substitute for detailed structural analysis.

The EDPs from the simplified structural analyses are assumed to be the best estimate (i.e.,
median) values. In computing these quantities, variability is applied to account for significant
uncertainty in the analyses, including the completeness of the analytical models and as-built
construction documents. This variability, referred to as the modeling dispersion, is described
in more detail in Chapter 5 of FEMA P-58 (2012b). Per recommendations in FEMA P-58,
the consultant team used a modeling dispersion value of 0.5 (the maximum value possible)
for all court buildings to account for the simplified nature of the analysis (including the fact
that some of the limitations of the simplified procedure that were exceeded) and the lack of
consistency in drawing quality. In future studies, the modeling dispersion can be reduced by
increasing the sophistication of the structural analysis.

The following sections describe how each of the EDPs in Table 6 is calculated.
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1. Peak Interstory Drift Ratio

The FEMA P-58 Simplified Analysis Procedure (2012b) outlines a methodology for
estimating peak interstory drift ratios (IDRs). However, the methodology requires
development of a 3-D linear elastic building model to estimate elastic deformations,
which is beyond the scope of this study. Consequently, the consultant team used an
alternate method described by Miranda (1999) to estimate elastic deformations. In
overview, Miranda proposes an equivalent continuum model to estimate elastic
deformations of multi-story buildings using simplified inputs, including fundamental
period, structural behavior type (i.e., shear, flexural, or combined), lateral load
distribution shape, floor heights and weights, yield strength, and yield drift ratio. Table 7
summarizes how each of these inputs is calculated.

Table 7. Summary of Inputs Required for Equivalent Continuum Model Proposed by Miranda (1999)

Calculation Method

Fundamental period Calculated using the procedure described in Section 1V.B.4
Structural behavior type Assigned based on existing building drawings and the following
mapping:

o  Wall buildings: shear behavior
e Frame buildings: flexural behavior
e Other buildings (including braced frame): combined behavior

Lateral load distribution shape Triangular

Floor heights and weights Obtained or calculated from existing building drawings

Yield strength Calculated from existing building drawings or conceptual retrofit
scheme

Yield drift ratio Based on previous project experience and simplified elastic models

using structural analysis software (e.g., Oasys GSA)

Assumptions implicit in the application of Miranda (1999) include uniform mass and
stiffness distribution over the height of the building and lateral displacements
approximated by the first mode contribution. These assumptions were found to be
reasonable for the objectives of this study, but further detailed analysis would be
necessary to increase the confidence level in the EDPs for each building.

Elastic deformations from the equivalent continuum models are then adjusted using
various correction factors to obtain peak IDRs using the FEMA P-58 Simplified Analysis
Procedure. Refer to FEMA P-58 for more information (2012b).

2. Peak Floor Acceleration

The consultant team used the FEMA P-58 Simplified Analysis Procedure without
modification to calculate peak floor accelerations. Primary inputs to this calculation
include the peak ground acceleration, fundamental period of the structure, yield strength,
and spectral acceleration at the fundamental mode. Calculation of the fundamental period
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and yield strength are described in Table 7, while the peak ground acceleration and
spectral acceleration at the fundamental period are outputs of the seismic hazard analysis
(refer to Section IV.B). The peak ground acceleration is then adjusted using various
correction factors to obtain peak floor accelerations throughout the structure.

3. Residual Interstory Drift Ratio

Using peak IDRs and the yield drift ratio, the FEMA P-58 Simplified Analysis Procedure
proposes a simple equation to estimate the residual IDRs, as shown in Equation 2.

0, A<A,
A,=103(A-14,), A, <A<4A, Equation 2
A-34,  A=4A,

Where:

A = Peak interstory drift ratio
A, = Residual interstory drift ratio
A, =Yield drift ratio

The yield drift ratio is based on previous project experience and simplified elastic models
using structural analysis software (e.g., Oasys GSA).

D. Collapse Fragilities

The probability of collapse is an important input to the PSRA because of the large number of
casualties and significant financial losses that collapse can generate. The consultant team
developed collapse fragilities for each court building and retrofit scheme. A collapse fragility
relates the probability of collapse to the intensity of earthquake ground shaking, typically
characterized by the spectral acceleration at the fundamental building period. Figure 8 shows
sample collapse fragilities for the Clara Shortridge Foltz Criminal Justice Center (19-L1), for
both the current existing court building and the conceptual retrofit scheme. Because the
seismic upgrades to the structure are the same across retrofit options 1, 2, and 3, the collapse
fragility is equivalent for each option.

To determine collapse fragilities for existing court buildings, the consultant team leveraged
the seismic risk ratings (SRRs) developed by R+C from their 2017 study of Risk Level V
court buildings for the Judicial Council (R+C 2017). The SRRs, which were computed using
the Hazus Advanced Engineering Building Module (FEMA 2013b), measure the relative
probability of collapse in the BSE-2E as defined in ASCE 41-13 (2014). Equation 3 provides
the formula for computing the SRR (from R+C 2017).
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Figure 8. Collapse Fragilities for the Clara Shortridge Foltz Criminal Justice Center (19-L1)

SRR = P(COL|STRs) X P(STRy3) Equation 3
Where:

P(COL|STRs) = Collapse factor of the Hazus Advanced Engineering Building Module

P(STRs) = Probability of complete structural damage, based on Hazus Advanced
Engineering Building Module methods and parameters

Per Equation 3, the SRR indicates the portion of the total building area that has collapsed,
however, this definition of collapse differs from those implicit to ASCE 41-13 and ASCE 7-
10, which define collapse more broadly to include complete collapse, partial collapse, and
near collapse scenarios. Therefore, the consultant team established a method for modifying
the SRRs to be consistent with the code definition of collapse, as detailed below.

The consultant team used P(STRs), the probability of complete structural damage, as the
probability of collapse for a court building because its definition (refer to FEMA 2013a for
definitions for common building types) was judged to more closely align with the definition
of collapse implied in modern building codes. The consultant team established a minimum
threshold of 20 percent for P(STRs), as lower values were judged to not accurately represent
the collapse risk because the court buildings all have significant seismic vulnerabilities. This
single point, illustrated in Figure 8 as a green circle, was used to anchor the collapse fragility
curve for an existing court building. The fragility curve has lognormal distribution and
dispersion of 0.6 per the standard collapse fragility curve in ASCE 7-10 (2013).
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To determine collapse fragilities for the conceptual retrofit schemes, the consultant team used
implicit performance objectives in ASCE 7-10 to estimate the probability of collapse of a
retrofitted building in the BSE-2E. ASCE 7-10 targets a collapse probability of
approximately 10 percent in the BSE-2N for new buildings. Using this target as a guide, the
consultant team assumed a 5 percent collapse probability for retrofitted buildings in the BSE-
2E. This value reflects conservatisms in the retrofit process that would likely reduce the
collapse probability to less than 10 percent. This single point, illustrated in Figure 8 with a
purple square, was used to anchor the collapse fragility curve for retrofitted buildings. The
fragility curve has lognormal distribution and dispersion of 0.6 per the standard collapse
fragility curve in ASCE 7-10 (2013).

Collapse fragilities for replacement court buildings were not developed due to significant
improvements in the seismic safety of new, code-compliant buildings relative to existing
court buildings, which are typically over 30 years old and have significant seismic
vulnerabilities. Consequently, the collapse probability of a replacement court building is
taken as less than 1 percent across the range of earthquake intensities considered in this
study. While new buildings are designed to have approximately 10 percent probability of
collapse in the BSE-2N, new court buildings are expected to perform much better than this
because they must satisfy the more stringent requirements of Risk Category Il structures.

Collapse fragilities are the primary input in computing fatalities in the PSRA. However, there
is significant variability in the range of outcomes within the complete structural damage
state. For example, for concrete shear wall buildings (i.e., C2 buildings), complete structural
damage is defined as follows: “Structure has collapsed or is in imminent danger of collapse
due to failure of most of the shear walls and failure of some critical beams or columns.
Approximately 13 percent (low-rise), 10 percent (mid-rise) or 5 percent (high-rise) of the
total area of C2 buildings with complete damage is expected to be collapsed” (FEMA
2013a). To account for this variability, a factor of 0.15 was applied across all buildings when
computing fatalities in realizations where collapse had occurred (see Figure 3). Refer to
Section 1V.G.3 for additional discussion of the fatality rate.

E. Exposure Data

Exposure data refers to the inventory of assets in a building, including structural components,
nonstructural components, building contents, and building populations. These assets can be
damaged, destroyed, or, in the case of people, injured or killed by an earthquake. The PSRA
requires a comprehensive inventory of significant assets in a building to ensure that predicted
casualties, repair costs, and downtime are representative of the assets at risk.

The consultant team developed inventories of structural and nonstructural components for
each court building from existing building drawings, on-site evaluations, and normative
quantities from FEMA P-58 (2012b). The process for developing these inventories is detailed
in Section IV.E.1. Building populations and replacement costs were provided by the Judicial
Council and are described in Sections IV.E.2 and I1V.E.3, respectively.
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1. Inventory of Structural and Nonstructural Components

The consultant team developed inventories of structural components for each existing
court building using information from existing building drawings, including (but not
limited to) floor areas, plan dimensions, structural system configuration, number of
columns or braces, and length of structural wall. For buildings with incomplete drawings,
on-site evaluations and estimated floor areas guided the estimation of structural
component quantities. The consultant team used drawings and descriptions of the
conceptual retrofit schemes to determine changes in quantities of structural components
for the baseline retrofit and full renovation risk models.

The consultant team developed inventories of nonstructural components using existing
building drawings and normative quantities from FEMA P-58. Normative quantities are
estimates of the quantities of nonstructural components and contents likely to be present
in a building of a specific occupancy on a gross square foot basis (FEMA 2012b). FEMA
developed normative quantities for different occupancies (e.g., commercial office,
healthcare, residential, retail) based on surveys of various construction types, occupancy
types, and floor areas. For this study, the commercial office occupancy was judged to be
most similar to a typical court building; therefore, normative quantities for commercial
office were used to estimate quantities of most nonstructural components. Table 8
documents the quantities of nonstructural components included in each of the three
seismic risk models developed for each court building.

Table 8. Quantities of Nonstructural Components Included in Each Seismic Risk Model (Normative
quantities for commercial office are assumed.)

Baseline and Priority Full Renovation

Existing Court

Component P~ Upgrades Options . .
Building (Options 1 and 2) Option (Option 3)

Cladding Use satellite imagery, Use retrofit drawings to | Replace 100 percent
drawings, photos, field determine percentage
notes replaced

Roof tiles Not included

Interior partitions Use 90" percentile normative quantities

Ceramic wall tiles Not included

High end marble or | Not included
wood panel

Ceramic tile floors Not included

Vinyl/carpet floor Use floor areas
finishes

Raised access floors | Not included

Ceilings Use 50™ percentile normative quantities
Stairs Determine from drawings
Elevators Determine from drawings
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Baseline and Priority Full Renovation

Existing Court

Component - Upgrades Options . .
Building (Options 1 and 2) Option (Option 3)

Plumbing (pipes Use 50™ percentile normative quantities

and bracing)

Mechanical/HVAC | Use 50™ percentile normative quantities

equipment

HVAC ducting Use 50™ percentile normative quantities

Electrical Use 50™ percentile normative quantities

equipment

Pendant lighting Use 50™ percentile normative quantities (half to pendant lighting)

Recessed lighting Use 50t percentile normative quantities (half to recessed lighting)

Fire sprinkler Determine presence of sprinklers from survey; if Use 50™ percentile

piping fully sprinkled, use 50" percentile normative normative quantities
quantities, otherwise do not include

Fire sprinkler drops | Determine presence of sprinklers from survey; if Use 50™ percentile
fully sprinkled, use 50™ percentile normative normative quantities
quantities, otherwise do not include

2. Population Data

To calculate casualty rates from building damage and collapse, population models are
required to estimate the number of people in each court building. Peak populations can be
used for FEMA P-58 risk assessments, resulting in conservative estimates of casualties.
However, peak populations persist within buildings for only short periods of time, with
building populations varying drastically due to hourly, daily, and monthly fluctuations.
To account for the movement of populations within each building over time, an
equivalent continuous occupancy can be calculated to obtain an averaged building
population at any given time.

For this study, peak populations are used in the PSRA to obtain an upper bound on the
number of casualties at each court building and earthquake intensity level (refer to
Section V.E for findings from a sensitivity study in which building populations were
changed from peak to ECO). The Judicial Council provided population data for each
court building in the form of average total number of daily visitors and staff (excluding
judges) from magnetometer data. This includes all visitors, whether they stay for an hour
or the entire day, and thus may overestimate the peak population. However, for very busy
days (such as Mondays), the peak instantaneous population is higher than other days, and
thus may be close to the average total population. In the absence of better data, the
average total number of daily visitors and staff is considered to be equivalent to the peak
instantaneous population of the building.
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3. Building Replacement Values

Replacement values for court buildings are derived from a cost-model database of
construction costs for California Superior Court buildings of similar scope and location
that were constructed in the past 10 years. This cost-model database was provided by the
Judicial Council. Replacement values are in 2018 dollars and exclude costs for
demolition, escalation, design and engineering consultant fees, loose furniture, fixtures,
and equipment, and construction and owner contingencies. The replacement value of the
court building represents the direct financial loss if the structure collapses or is damaged
beyond repair, which is assumed to occur if repair costs exceed 40 percent of the
replacement value.

F. Vulnerability Data

The likelihood of damage for various components is modeled using fragility functions. A
fragility function relates the probability of being in a particular damage state (e.g., aesthetic
or life-safety critical) to an engineering demand parameter (EDP) such as interstory drift ratio
(IDR) or peak floor acceleration. Certain building components are sensitive to IDR (e.g.,
interior gypsum partition walls, steel moment frames), while others are sensitive to peak
floor acceleration (e.g., suspended ceilings, motor control centers). A sample fragility curve
for partial-height gypsum partition walls is shown in Figure 9 as a function of IDR. As
illustrated by the colored regions, at increasing levels of drift, the likelihood of being in a
more severe damage state increases.
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Figure 9. Sample Fragility Function for Partial-Height Gypsum Partition Walls (FEMA 2012b)
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FEMA P-58 provides a large library of fragility functions for both structural and
nonstructural components. These fragility functions were developed by various researchers,
often by compiling data from dynamic or quasi-static testing, or from observations during
past earthquakes. In some cases, fragility functions are based on expert opinion.

Table 9 lists the fragility functions chosen for the nonstructural components in each of the
three seismic risk models. Refer to Table 8 for the corresponding quantities of nonstructural
components in each risk model. In general, nonstructural components in existing court
buildings were modeled with fragility functions lacking seismic detailing due to the old ages
of the court buildings (all are at least 30 years old). For the baseline retrofit risk models, a
limited number of structural and nonstructural components (e.g., cladding, ceilings, stairs,
elevators) were replaced per the retrofit drawings, with the fragility functions for these
components reflecting new construction with proper seismic detailing. For the full renovation
risk model, all nonstructural components were modeled with fragility functions having
proper seismic detailing because the building interior is demolished and replaced.

Table 9. Fragility Functions for Nonstructural Components Included in Each Seismic Risk Model

Component

Existing Court Building

Baseline and Priority
Upgrades Options

Full Renovation Option
(Option 3)

(Options 1 and 2)

Cladding Determine fragility from For replacement cladding, | Use fragility for modern
drawings and satellite use fragility for modern curtain wall
imagery curtain wall, for existing
cladding, determine
fragility from drawings
and satellite imagery
Roof tiles Not included

Interior partitions

Use fragility for full height partitions (fixed above and below)

Ceramic wall tiles Not included
High end marble or | Not included
wood panel

Ceramic tile floors Not included

Vinyl/carpet floor
finishes

Use fragility for weakest pipe (per FEMA P-58)

Raised access floors

Not included

seismic joint

fragility with seismic
joint, otherwise use
fragility without seismic
joint

Ceilings Use fragility for SDC Use 25% SDC A/B/C Use fragility for SDC D/E
A/B/C (vertical support (vertical support only) (vertical and lateral
only) and 75% SDC D/E support)
(vertical and lateral
support)
Stairs Use fragility without If stairs replaced, use Use fragility with seismic

joint
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Component

Baseline and Priority
Upgrades Options

Existing Court Building

Full Renovation Option
(Option 3)

Elevators

(Options 1 and 2)

If elevator not
modernized, use fragility
for pre-1976 installation,
otherwise use fragility for
post-1976 installation

Use fragility for post-1976 installation

Plumbing (pipes
and bracing)

Use fragility for SDC A/B/C

Use fragility for SDC
D/E/F

Mechanical/HVAC
equipment

Use fragility for hard anchored or vibration isolated equipment

HVAC ducting

Use fragility for SDC A/B/C

Use fragility for SDC
D/E/F

Electrical
equipment

Use fragility for hard anchored or vibration isolated equipment

Pendant lighting

Use fragility for non-seismic installation

Use fragility for
seismically rated
installation

Recessed lighting

Use fragility for lighting with independent support wires

Fire sprinkler
piping

If fully sprinkled, use
fragility with no bracing

If fully sprinkled, use
fragility with designed
bracing

Use fragility with
designed bracing

Fire sprinkler drops

If fully sprinkled, use
fragility for dropping into
unbraced lay-in tile

If fully sprinkled, use
fragility for dropping into
braced lay-in tile

Use fragility for dropping
into braced lay-in tile

G. Consequence Data

Consequences associated with component damage or building failure include casualties,
repair costs, and downtime. Baseline values for repair costs, repair times, and casualty rates
for each damage state for each building component were obtained from the FEMA P-58
database (FEMA 2012b).

1. Repair Costs

FEMA P-58 provides repair procedures and associated repair costs for each damage state
of each structural and nonstructural component. FEMA P-58 repair costs are calculated in
2011 dollars, based on Northern California labor rates. To account for inflation and
escalation between 2011 and 2018, the consultant team used factors of 1.11 and 1.25,
respectively, resulting in a time factor of 1.39 to convert repair costs to 2018 dollars.
Labor rates were assumed to be similar between Northern and Southern California.
Contents losses (e.g., furniture, computers) were not considered.

For earthquake simulations that result in a total loss, the repair costs are equivalent to the
total building replacement value plus demolition costs, which are assumed to be 5 percent
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of the total replacement value. Construction of the replacement facility is assumed to take
4 years. A building is considered a total loss and subsequently demolished and replaced if
any of the following conditions apply:

e The building has collapsed, either locally or globally.

e The building has significant permanent displacement (i.e., residual drift) after an
earthquake. Heavy structures such as concrete are especially vulnerable to
demolition due to permanent displacement, whereas lighter structures might be
more economical to be put back in plumb. A default demolition fragility curve
was developed based on Ramirez and Miranda (2012).

e Itis uneconomical to repair. This occurs if the aggregate repair cost exceeds 40
percent of the total building replacement value, as recommended by FEMA P-58.

2. Downtime

Downtime is calculated using the REDi downtime methodology (Arup 2013) with
unpublished enhancements used for this study. The REDi methodology uses FEMA P-58
repair times to calculate downtime. Downtime refers to the time required to restore
building functionality after an earthquake. Unlike FEMA P-58 repair times, downtime
includes potential delays to the initiation of repairs, resulting in a more realistic
estimation of duration of loss of functionality.

The first step in calculating downtime involves determining whether the extent and
severity of damage to specific components warrants closure of the building (i.e., a yellow
or red tag due to a life-safety risk) or renders it unusable (e.g., damage to equipment
hinders functionality of lighting or ventilation). This mapping is accomplished through
use of repair classes, which determine if a damaged component would hinder
reoccupancy or functionality. For each earthquake realization, each building component
is assigned a repair class based on the extent and severity of damage and the criticality of
the component. Some modifications were made to the default repair class assumptions in
Arup (2013) based on improved knowledge. These are summarized in Table 10.
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Table 10. Summary of Changes to Repair Class Assignments from Those Published in Arup (2013)

Component Damage Description Modified Repair Class Basis

Anchored equipment | Anchorage failure Repair Class 1 Equipment overturning
(hinders full recovery) or other falling hazards
do not represent a

Anchored equipment | Equipment failure Repa!r Class 2 (hinders persistent life-safety
functional recovery) risk and thus would not
Unanchored Equipment failure due to | Repair Class 2 (hinders | likely result in yellow
equipment overturning functional recovery) or red-tagging of a
Lighting fixtures Disassembly of ro_d Repair Class 2 (hinders Egy?rlig%é:.gé;);\i,\rl%]lﬁss
system at connections, functional recovery)

3). Any associated
casualty rate is
explicitly accounted for
in the risk assessment.

fatigue failure, pullout of
rods from ceiling

The next step in calculating downtime involves developing repair sequence logic that
accounts for delays to the initiation of repairs. These delays, which are referred to as
impeding factors, include post-earthquake inspection, financing, engineer mobilization,
permitting, and contractor mobilization. These delays can be significant, and for low to
moderate amounts of building damage can dominate the overall building downtime.
Figure 10 shows the repair sequence logic (including impeding factors) described in Arup
(2013).

Post Initiation of
Earthquake Building
Inspection Repairs

Earthquake

Occurrence

Figure 10. Repair Sequence Logic (Including Impeding Factors) for Calculating Downtime (from Arup
2013)

Table 11 summarizes the values for different impeding factors used in the study. Default
values published in Arup (2013) were used for inspection, financing, engineering
mobilization, and permitting. In contrast, contractor mobilization was modified to include
improved data from previous projects and research efforts, including a survey of
contractors and subcontractors to estimate the number of weeks required to procure
materials and equipment and mobilize labor for different types of repairs. Contractor
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mobilization times also account for the scarcity of contractors in the aftermath of a large
earthquake, and for the time required for the bidding and procurement process.

Table 11. Summary of Impeding Factors as a Function of Building Damage

Delay associated with

Delay associated with

Impeding factor Component aesthetic damage Lunctional or life-safety
amage

Inspection All 5 days

Financing All 15 weeks

Engineering mobilization | Structural 6 weeks 12 weeks

Permitting All 1 week 8 weeks

Contractor mobilization Structural 14 weeks 22 weeks
Architectural 7 weeks 18 weeks
Exterior cladding | 13 weeks 21 weeks
Mechanical 12 weeks 19 weeks
Electrical 9 weeks 11 weeks
Elevators 19 weeks 28 weeks
Stairs 8 weeks 17 weeks

3. Casualty Rates

Casualty rates (which includes both injuries and fatalities) for damaged structural and
nonstructural components (which do not result in building collapse) were taken directly
from the FEMA P-58 database. However, casualties tend to be dominated by building
collapse as opposed to component-related damage in earthquakes. Thus, an assumption
had to be made regarding the casualty rate for collapsed portions of a structure. Because
of the heavy nature of most court buildings, a fatality rate of 100 percent was assumed in
areas of collapse. Recall that in the event of building collapse, 15 percent of the total
building area was assumed to have collapsed (see Section IV.D).

H. PSRA Outputs

The outputs of the PSRA include estimates of casualties, repair costs, and downtime for each
court building (including each retrofit and replacement option) at the six earthquake
intensities considered in this study. The predicted losses at each intensity can be converted
into annualized losses using the annual recurrence of each seismic intensity. Annualized
losses represent the anticipated seismic losses in any given year, and typically would not be
incurred every year (i.e., in most years, there are no earthquakes and therefore no losses;
however, if a significant earthquake occurs, the losses that year will greatly exceed the
annualized losses). Over a long period of time, the actual losses incurred would approach the
anticipated annualized losses. Though abstract in nature, annualized losses are useful because
they capture in a single metric the magnitude of losses across a range of seismic intensities,
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thus enabling the risk reduction potential of each retrofit and replacement option to be
compared more readily.

Table 12 provides annualized losses for each of the 26 court buildings and the selected
retrofit or replacement options. Refer to Section V.B for more information about how
annualized losses are computed.

Table 12. Annualized Losses for the Portfolio of 26 Court Buildings

Annualized loss ($thousands)

Sel?Ctid Existing court building Selected option
option® | /- @mEERRS Teemmm R

RC* DT™ F' RC' DT”

01-F1 George E. McDonald Hall of 2 2,276 141 112 115 29 73
Justice
07-A2 Wakefield Taylor Courthouse 2| 3,353 624 | 430 | 1,422 184 | 409
07-F1 George D. Carroll Courthouse 41 9910 406 | 383 | NS' 86 | 304
10-Al Fresno County Courthouse 1| 11,405 204 325 | 4,697 100 281
13-Al Imperial County Courthouse 4| 19,637 | 1,193 | 513 | NS' 71| 238
17-B1 Clearlake Branch Courthouse 4| 1221 29 42 | NS™ 4 15
19-AD1 Santa Clarita Courthouse 1 2,629 73 161 313 34 137
19-AK1 Norwalk Courthouse 1 8,261 377 767 | 3,402 194 750
19-A01 Whittier Courthouse 2| 2,495 180 | 329 280 49 257
19-AP1 Santa Monica Courthouse 1 2,879 134 231 833 37 142
19-AQ1 Beverly Hills Courthouse 5 1,113 162 545 | NS™ 23 140
19-AX2 Van Nuys Courthouse West 2| 9338 442 880 | 3,845 202 838
19-G1 Burbank Courthouse 4| 2,235 168 | 217 | NS™ 30| 167
19-H1 Glendale Courthouse 2 3,920 106 224 374 49 159
19-11 Alhambra Courthouse 1 1,021 136 361 295 77 337
19-J1J2 Pasadena Courthouse 5| 4,755 380 | 534 | NS™ | 115| 454
19-K1 Stanley Mosk Courthouse 1| 25,376 676 | 1,396 | NS' 8 32
19-L1 Clara Shortridge Foltz 2 8,104 797 | 1,853 | 2,338 342 | 1,374
Criminal Justice Center

19-01 El Monte Courthouse 4| 5571 289 | 440 | NS' 76| 281
19-W2 Pomona Courthouse North 4| 5,029 157 | 203 | NS™ 35| 116
19-X1 West Covina Courthouse 1| 5219 144 | 374 | NS™ 31| 223
28-B1 Napa Courthouse 41 3,179 194 | 152 | NS™ 64 91
30-Al Central Justice Center 2| 17,915 694 | 1,935 | 6,780 368 | 1,505
30-B1 Lamoreaux Justice Center 2 8,483 409 658 | 3,493 213 571
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Annualized loss ($thousands)

Selgctid Existing court building Selected option
option* | ——— 97 79 e R
RC* DT F RC* DT
30-C1 C2 | North Justice Center 1 6,508 329 619 775 122 607
44-A1 Santa Cruz Courthouse 4| 5,866 120 188 | NS' 31 106

* Option 1: Baseline Retrofit
Option 2: Priority Upgrades Retrofit
Option 3: Full Renovation
Option 4: Replace to 2016 CBC
Option 5: Replace to Beyond Code

t+ F:annualized loss from fatalities ($thousands), which are based on peak building populations and 90th percentile
estimates of fatalities from the seismic risk assessment and, thus, likely represent an upper bound on annual losses from
fatalities; refer to Section V.E for findings from a sensitivity study on building populations

t+ RC: annualized loss from repair costs ($thousands)

** DT: annualized loss from downtime ($thousands); For buildings where the selected option is 1, 2, or 3, the primary
intent of the retrofit is to reduce the risk of collapse and fatalities. While some reduction in downtime may be expected,
the conceptual retrofit scheme does not include specific measures to reduce downtime. Therefore, downtime losses
typically do not decrease significantly because of the retrofit.

tt NS: not significant. New replacement buildings (or, in the case of Stanley Mosk, base-isolated retrofits) are expected to
have significantly improved seismic safety relative to current existing court buildings; therefore, in this study, fatalities
were not modelled

As described in the footnotes to Table 12, annual losses from fatalities are based on peak
building populations and 90th percentile estimates of fatalities from the seismic risk
assessment, likely resulting in an upper bound on annual losses from fatalities. In contrast,
annual losses from repair costs and downtime are based on mean estimates of repair costs
and downtime, respectively, which effectively translates into a higher weighting for losses
stemming from fatalities. This higher weighting is consistent with the primary focus of the
study: improving the seismic safety of the current existing court building. However, it
inflates the benefit-cost ratios (BCRs) presented later in this report (refer to Section V)
relative to if an equivalent continuous occupancy (ECO) population were assumed for each
court building. An ECO population accounts for the fact that the peak population persists for
only a short period of time in a building over a typical year, so there is only a small
probability that an earthquake would occur when the building is fully occupied. As a result,
because the BCRs presented later in this report emphasize fatalities, they should not be
considered absolute. Additional limitations in the BCR values are described in Section V.D.

Section V.E presents findings from a sensitivity study of the BCRs to the assumed building
population to investigate whether the higher weighting given to fatalities might also change
the relative rankings of the BCRs for each of the five retrofit or replacement options
considered for each court building. In summary, changing the building population from peak
to ECO, which typically reduces the number of fatalities reported by a factor of 4, does not
significantly change the relative order of the retrofit and replacement options. While the
BCRs were not the only factor in the decision-making process, the sensitivity study
demonstrates that changes to the assumed building population do not impact the selected
option for each court building.
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V. COST-BENEFIT ANALYSIS

This section outlines the cost-benefit analysis performed by the consultant team to evaluate the
financial effectiveness of retrofitting or replacing each of the 26 court buildings in this study.
Judicial Council Facilities Services staff used results from this analysis to inform decisions about
which retrofit or replacement option to pursue for each court building.

In general, cost-benefit analysis involves quantification of the benefits and costs stemming from
a particular action — in this study, the retrofit or replacement of a court building. In terms of
benefits, the primary consideration is the reduction in seismic risk associated with each retrofit or
replacement option. Each option will improve the performance of a court building in future
earthquakes to varying degree. The benefits of this improved seismic performance take the form
of reduced (or avoided) fatalities, repair costs, and downtime in future earthquakes. The benefit
is then compared to cost of retrofitting or replacing the building.

The cost-benefit analysis is based on standard methodologies described in FEMA P-58 (2012b),
FEMA P-366 (2017), and FEMA 227 (1991), as well as other recent cost-benefit studies in the
published literature (Liel and Deierlein 2013, Welch et al. 2014, Molina Hutt et al. 2015,
Sullivan 2016). In overview, the analysis integrates construction cost estimates with results from
the probabilistic seismic risk assessment (PSRA,; refer to Section IV for additional information)
to compute the benefit-cost ratio (BCR) for each retrofit and replacement option and court
building. The BCR measures the value of the benefits of an option (in terms of avoided fatalities,
repair costs, and downtime in future earthquakes) relative to its initial construction costs and was
an important factor in deciding which retrofit or replacement option to pursue.

Section V.A describes how the costs of a retrofit or replacement option are calculated. Section
V.B describes how the benefits are calculated. Section V.C describes how the BCR is calculated.
Section V.D summarizes important limitations in the cost-benefit analysis. Section V.E provides
sample results for the portfolio of 26 court buildings.

A. Calculation of Costs

The consultant team prepared conceptual construction cost assessments for each of the 26
existing court buildings using the proposed scopes of work for seismic upgrades, collateral
impacts, fire and life safety and accessibility upgrades, priority upgrades, and other
nonstructural upgrades. Where applicable, costs for hazardous materials were also identified
based on input from the Judicial Council.

Costs for structural seismic work and code-required upgrades were calculated based on floor
plans and narratives describing the conceptual retrofit scheme. The Judicial Council provided
specific building system upgrades based on identified deferred facility modification scope
items (i.e., priority upgrades). For buildings considered to be a local point of historic interest,
a premium was included to cover costs for maintaining or replacing historic elements of the
building. None of the buildings is on the federal or state historic buildings register, but
several were identified as having features that would be considered historic.
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For each court building, cost assessments are provided for the three retrofit options:
e Baseline retrofit (Option 1)
e Priority upgrades retrofit (Option 2)
e Full renovation (Option 3)

For each court building, two cost scenarios were developed for both Options 1 and 2. The
first cost scenario assumes unphased construction, meaning that construction costs are
based on the building being closed and vacated during the retrofit. In this scenario, it is
assumed that new commercial building space will be fit out and rented for the duration of
construction. The costs assume that an area equivalent to 75 percent of the existing space
occupied by the Superior Court would need to be rented.

The second cost scenario assumes phased construction, meaning that additional
construction costs would be incurred to keep the court building open and operational. These
additional costs include premiums for phasing (assuming the work would need to be done in
multiple phases either by floors or zones of the buildings), a schedule premium to cover an
extended construction duration due to the phasing requirements, and an escalation premium
to cover increases in the cost of labor and materials due to the extended time for construction.

Option 3 assumes only unphased construction is possible due to the increased scope of work
associated with full renovation (i.e., the court building cannot be occupied during
construction).

In addition, two options for replacement of the court building are assumed:
e Replace to 2016 CBC (Option 4)
e Replace to beyond code (Option 5)

For the two replacement building options, floor areas are based on the number of court
departments at the existing court building and the median gross area per court department
from recently constructed California court buildings. They exclude the floor area currently
occupied by agencies other than the Judicial Council. In some cases, this has resulted in a
bigger building being required, and in other cases a smaller one. Floor areas were provided to
the consulting team by the Judicial Council.

Construction costs for replacement buildings are derived from the Judicial Council cost-
model database of construction costs for California Superior Court buildings of similar scope
and location constructed in the recent decade. This data was provided to the consulting team
by the Judicial Council. A five percent cost premium was assumed for replacing to beyond
code (Option 5) based on previous experience of the consultant team. No land costs or
demolition costs are considered for the replacement buildings because these costs may not be
applicable in all situations. For example, the Judicial Council could obtain land for a new
facility from the city or county for free or at a significantly reduced cost. In addition, the
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Judicial Council may decide to sell the current existing court building to another entity
instead of demolishing it.

All construction cost estimates are provided in current dollars (2018) and market conditions,
and exclude costs for future escalation because actual construction start dates have not been
established at this time. Other project-related costs such as design and engineering consultant
fees, loose furniture, fixtures, and equipment, and construction and owner contingencies have
all been excluded. These would need to be considered and factored into overall project
budgets by the Judicial Council.

B. Calculation of Benefits

Estimating the benefits of retrofitting or replacing a court building involves a significant
amount of uncertainty, as the benefits can accrue over a long period of time in the future,
unlike the initial construction costs, which are incurred at the beginning of a project.
Furthermore, some benefits are intangible and can be challenging to quantify or measure
(e.g., increased productivity or happiness of employees working in a renovated or newly-
constructed building). This study focuses on the more tangible and measurable benefits of
retrofitting or replacing a court building. The primary benefit is improved seismic
performance, which is quantified in terms of reduced (or avoided) fatalities, repair costs, and
downtime in future earthquakes. These are standard engineering risk metrics used in FEMA
P-58 and previous cost-benefit studies of retrofits.

To calculate the benefits, results from the PSRA are used to compute annualized measures of
performance of the existing court building and the five retrofit and replacement options. As
described in Section IV, a range of seismic intensities is considered in the PSRA, from rare
earthquakes to more frequent ones, which can also generate significant losses. PSRA results
from each intensity are used to compute annualized losses for each retrofit and replacement
option in terms of fatalities, repair costs, and downtime. Net annual benefits of an option are
computed by subtracting the annualized losses for the option from the annualized losses for
the current existing court building. Then, net annual benefits are summed over the assumed
asset-life extension of the option (refer to Table 13 for additional information) and
discounted to present value to obtain the net present value of benefits, NPV}, ;, as shown in
Equation 4.

11
1 Ti .
NPV, ; = AAAL; % Equation 4
Where:
NPV, ; = net present value of benefits for Option i, where i =1, ...,5
AAAL; = net annual benefits of Option i
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= AALeyisting — AALoption i
AALeyisting = annualized losses for current existing court building
AALoptioni = annualized losses for Option i
T; = assumed asset-life extension of Option i
r = discount rate, which measures the value of money in the future

The assumed asset-life extension, T;, is an important variable in the calculation of NPV, ; in
Equation 4, as it determines the length of time over which the benefits of retrofit or
replacement can accrue. Asset-life extension is the assumed length of time — after a
renovation — to the next necessary building-wide renovation or replacement. It is not a
prediction of the length of court occupancy in the building (i.e., the court will not abandon or
move out of the building at the end of the assumed asset-life extension). Table 13
summarizes the values of asset-life extension assumed for each option. Longer asset-life
extension means that the benefits of a retrofit or replacement option have more time to
accrue, thus making the option more effective from a financial perspective. The trade-off,
however, is that the full renovation and replacement options, which have longer asset-life
extensions than the baseline retrofit, often have significantly larger initial construction costs.

Table 13. Assumed Asset-Life Extension for Each Retrofit and Replacement Option

Assumed Asset-
Notes

Life Extension

1. Baseline retrofit 15 years A relatively short asset-life extension is assumed
because the baseline retrofit does not address deficient
building systems, which are conservatively assumed to
have 15 years remaining life. The benefits of the
seismic retrofit do not cease after 15 years; however, to
continue to occupy the building comfortably, additional
investment would be required at that time.

2. Priority upgrades retrofit 25 years A longer asset-life extension than the baseline retrofit
is assumed because deficient building systems are
replaced.

3. Full renovation 40 years A longer asset-life extension than the priority upgrades

retrofit is assumed because an entirely new building
interior and facade is installed (e.g., all building
systems are replaced, a more efficient and secure court
layout is implemented).

4. Replace to 2016 CBC 50 years An asset-life extension consistent with the typical
design life for new building is assumed, though
buildings can be occupied longer.

5. Replace to beyond code 50 years An asset-life extension consistent with the typical
design life for new building is assumed, though
buildings can be occupied longer.
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The discount rate, r, is another important variable in determining NPV, ;. Because a dollar in
the future is not worth the same as a dollar today, the benefits of a retrofit or replacement that
accrue in the future need to be converted to present value via the discount rate. Larger
discount rate values mean that money today is worth significantly more than money in the
future. The federal government requires a discount rate of 7 percent for cost-benefit analysis,
which is at the higher end of the range found in the published literature, reflecting the
government’s tendency to prioritize actions where the benefits accrue quickly (as opposed to
20 years in the future). In previous cost-benefit analyses, the consultant team used discount
rates closer to 5 percent. For this study, the Judicial Council Facilities Services selected a
value of 6 percent.

Annualized losses for existing court buildings, AALy;sting, and each retrofit and replacement
option, AALp¢ion i, are calculated by summing the following three quantities: average
annualized repair cost, average annualized downtime, and 90" percentile annualized
fatalities. Figure 11 shows graphically how the average annualized repair cost is computed,
for both an existing court building and the baseline retrofit. The average annualized repair
cost for the existing court building is the area under the green curve, which plots the average
repair cost as a function of the annual exceedance probability for the six earthquake
intensities evaluated (45-year, 100-year, 225-year, 475-year, 975-year, 2,475-year). Average
repair cost at each earthquake intensity is obtained from the PSRA (refer to Section IV for
more information). Similarly, the average annualized repair cost for the baseline retrofit is
the area under the purple curve. The difference between average annualized repair costs for
the existing building and the baseline retrofit (i.e., the green shaded area in Figure 11) is the
annualized benefit of the baseline retrofit (in terms of repair cost only).

The process for computing the other two annualized performance measures is the same as
outlined in the previous paragraph, though for fatalities, 90th percentile values are used
instead of average values. The consultant team, with input from Judicial Council Facilities
Services staff, decided to use 90th percentile values because the primary goal of the study is
to reduce the risk of collapse and loss of life in 26 of the most vulnerable court buildings in
California. By using 90th percentile values, fatalities are given higher weighting than repair
costs and downtime to emphasize the importance of this performance measure.

Before the three annualized performance measures can be summed to determine the total
annualized losses (€.9., AALeyisting: AALoption i), the average annualized downtime and 90th
percentile annualized fatalities need to be monetized. For downtime, this involves
establishing a cost associated with not being able to use a court building after an earthquake.
In this study, the cost of downtime is taken as the cost to fit out and rent temporary space.
Consequently, if the downtime at a court building exceeds six months after an earthquake,
the court must fit out and rent temporary space while building damage is repaired. If
downtime is less than six months, it is assumed that the court building can either shift cases
to nearby facilities or delay them. Table 14 summarizes the costs of fitting out and renting
temporary space.

54



California Superior Court Buildings Seismic Renovation Feasibility Studies
Detailed Methodology Report

$25
Average annualized repair cost for baseline retrofit
2,475-year earthquake . g P
. + D Average annualized repair cost for existing building

$20 D Annualized benefit of baseline retrofit
’g —@— Existing court building —— Baseline retrofit
o
= 975-year earthquake
T $15 Y fu
@
o
o
‘©
o
L
o $10
©
E 475-year earthquake
<

$5 225-year earthquake
100-year earthquake
45-year earthquake
$_
0.000 0.005 0.010 0.015 0.020 0.025

Annual exceedence probability

Figure 11. Plot of Average Repair Cost as a Function of the Annual Exceedance Probability for the Six
Earthquake Intensities Evaluated

Table 14. Summary of Costs Associated with Fitting Out and Renting Temporary Space

Location Area rented Fit out costs Rental costs (per year)
Urban 75% of current existing | $250 per ft? $50 per ft?

court building
Rural 75% of current existing | $250 per ft? $30 per ft?

court building

To monetize the cost of fatalities, the value of a statistical life needs to be established. The
consultant team reviewed previous cost-benefit studies to determine an appropriate value for
this study. Numerous federal agencies, including the Environmental Protection Agency,
Department of Agriculture, and Food and Drug Administration, use values between $8 and
$10 million (in 2018 dollars). In contrast, academic studies tend to use lower values,
typically between $2 and $5 million. In consultation with Judicial Council Facilities Services
staff, a value of $9 million was selected for this study.
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C. Calculation of Benefit-Cost Ratio

The financial effectiveness of each retrofit and replacement option is evaluated by computing
the benefit-cost ratio (BCR) per Equation 5. The BCR measures the value of the benefits of
an option (in terms of avoided fatalities, repair costs, and downtime in future earthquakes)
relative to its initial construction costs. Values greater than one indicate that the benefits of
an option, over the assumed asset-life extension, exceed the initial construction costs. Based
on prior experience of the consultant team, it is not uncommon that BCRs for all options
remain below one; however, even in this situation, the BCRs are still useful in terms of
prioritizing which option makes the most sense to pursue.

NPV,
NPV,;

BCR; = Equation 5

Where:

BCR; = benefit-cost ratio of Option i
NPV, ; = net present value of benefits for Option i (see Equation 4)

NPV, ; = net present value of costs for Option i
= total initial construction costs for Option i

The BCR is an important consideration in the decision-making process because it
incorporates a wide range of factors into a single measure, including the reduction in seismic
risks (e.g., fatalities, repair costs, downtime), asset-life extension, and total construction
costs. If the retrofit or replacement option with the highest BCR had a value that was
significantly larger than the option with the next highest BCR value (the consultant team
established 25 percent as the threshold for significantly larger), then it was selected as the
option to pursue. The 25 percent threshold was established because the uncertainty in
calculating the BCR was such that two values within + 25 percent of each other could be
considered similar.

If the BCRs for each option were similar, then additional metrics were considered in the
selection process, including total construction costs, cost per square foot, and the ratio of
total construction costs to asset-life extension.

Table 15 compares benefit-cost ratios (BCRs) of the selected retrofit or replacement options
across the portfolio of 26 court buildings included in this study. Court buildings are sorted
from highest BCR to lowest. Court buildings with the largest BCRs represent the best retrofit
or replacement investments, but additional factors (e.g., total construction cost, importance of
the existing court building to continuing Superior Court operations) need to be considered in
developing judicial branch-wide renovation strategies or priorities. The total construction
cost associated with retrofitting or replacing all 26 court buildings is $2.3 billion.
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Table 15. Comparison of Construction Costs and Benefit-Cost Ratios for 26 Court Buildings

Court Selected Total Benefit- Asset-Life
Departments | Option™ Construction  Cost Extension
P P Cost (millions) Ratio

13-Al Imperial County 7 4 $48.9 6.78 50
Courthouse

17-B1 Clearlake Branch 1 4 $8.0 2.50 50
Courthouse

19-01 El Monte Courthouse 6 4 $41.0 2.28 50

19-X1 West Covina Courthouse 11 1 $23.6 2.26 15

07-F1 George D. Carroll 8 4 $82.2 1.98 50
Courthouse

19-AD1 | Santa Clarita Courthouse 3 1 $12.1 1.92 15

44-A1 Santa Cruz Courthouse 7 4 $49.8 1.91 50

19-wW2 Pomona Courthouse 7 4 $47.9 1.72 50
North

28-B1 Napa Courthouse 4 4 $32.6 1.63 50

01-F1 George E. McDonald 3 2 $18.4 1.61 25
Hall of Justice

19-AK1 Norwalk Courthouse 20 1 $45.9 1.07 15

19-H1 Glendale Courthouse 8 2 $44.0 1.07 25

30-A1 Central Justice Center 65 2 $196.5 0.77 25

30-C1 C2 | North Justice Center 18 1 $75.4 0.77 15

19-G1 Burbank Courthouse 7 4 $50.4 0.76 50

10-Al Fresno County 28 1 $103.0 0.65 15
Courthouse

30-B1 Lamoreaux Justice Center 29 2 $106.7 0.63 25

19-K1 Stanley Mosk Courthouse 100 1 $461.3 0.58 15

19-A01 Whittier Courthouse 7 2 $54.3 0.57 25

19-AQ1 | Beverly Hills Courthouse 6 5 $47.3 0.55 50

19-J1J2 | Pasadena Courthouse 19 5 $165.3 0.52 50

07-A2 Wakefield Taylor 12 2 $64.6 0.47 25
Courthouse

19-AX2 | Van Nuys Courthouse 23 2 $160.4 0.46 25
West

19-AP1 Santa Monica Courthouse 17 1 $50.5 0.43 15

19-L1 Clara Shortridge Foltz 60 2 $300.2 0.26 25
Criminal Justice Center

19-11 Alhambra Courthouse 9 1 $42.3 0.19 15
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* Option 1: Baseline Retrofit
Option 2: Priority Upgrades Retrofit
Option 3: Full Renovation
Option 4: Replace to 2016 CBC
Option 5: Replace to Beyond Code

As described in the footnotes to Table 12, annual losses from fatalities are based on peak
building populations and 90th percentile estimates of fatalities from the seismic risk
assessment, likely resulting in an upper bound on annual losses from fatalities. In contrast,
annual losses from repair costs and downtime are based on mean estimates of repair costs
and downtime, respectively, which effectively translates into a higher weighting for losses
stemming from fatalities. This higher weighting is consistent with the primary focus of the
study: improving the seismic safety of the current existing court building. However, it
inflates the BCRs presented later in Table 15 relative to if an equivalent continuous
occupancy (ECO) population were assumed for each court building. An ECO population
accounts for the fact that the peak population persists for only a short period of time in a
building over a typical year, so there is only a small probability that an earthquake would
occur when the building is fully occupied. As a result, because the BCRs presented in Table
15 emphasize fatalities, they should not be considered absolute. Additional limitations in the
BCR values are described in Section V.D.

Section V.E presents findings from a sensitivity study of the BCRs to the assumed building
population to investigate whether the higher weighting given to fatalities might also change
the relative rankings of the BCRs for each of the five retrofit or replacement options
considered for each court building. In summary, changing the building population from peak
to ECO, which typically reduces the number of fatalities reported by a factor of 4, does not
change the relative order of the retrofit and replacement options. While the BCRs were not
the only factor in the decision-making process, the sensitivity study demonstrates that
changes to the assumed building population do not impact the selected option for each court
building.

D. Limitations

The cost-benefit analysis considers a limited set of costs and benefits, as summarized in
Table 16.

On the cost side, only hard construction costs and phasing or relocation costs are considered
for each retrofit and replacement option. Costs for future escalation, design and engineering
consultant fees, loose furniture, fixtures, and equipment, and construction and owner
contingencies are not included. For the replacement options, land costs and demolition costs
are not included. Refer to Section V.A for additional discussion. In general, inclusion of
these costs would make each option more expensive, which, per Equation 5, would reduce its
corresponding BCR. While the BCRs of all retrofit and replacement options would decrease,
the relative change among the options for an individual court building is more difficult to
predict.
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Table 16. Summary of Costs and Benefits Included in Cost-Benefit Analysis

analysis

Included in cost-benefit

Retrofit or replacement option ‘ NS

12 3 45

Costs

Hard Yes | Yes | Yes | Yes | Yes | Includes costs of site preparation, design contingencies,

construction and labor and material required for repair or construction

costs of substructure, shell, interiors, and building services (as
applicable). For Options 1 and 2, the costs of upgrades to
accessibility and fire and life safety systems were
explicitly calculated. For Options 3-5, compliance with
current accessibility and fire and life safety requirements
is assumed as part of the construction work.

Temporary Yes | Yes | Yes | N/A | N/A | For Options 1-3 (unphased), includes fit out and rental

relocation costs required to relocate court staff and functions to

costs temporary space for the duration of the retrofit. For
Options 4-5, temporary relocation costs are not
applicable because it is assumed court staff and
functions can remain in the existing court building while
the new one is constructed in a nearby location.

Construction | Yes | Yes | No | N/A | N/A | For Options 1 and 2 (phased), includes costs for phasing

phasing costs the construction work by zones or floors to keep the
court building open during the retrofit. For Option 3,
construction phasing costs were not included because
phasing was assumed to be impractical due to
disruptiveness of the construction work.

Demolition N/A | N/A | NJA | No | No | For Options 4 and 5, does not include costs of

costs demolishing current existing building. For Options 1-3,
demolition costs are not applicable.

Land costs N/A | N/A | N/A| No | No | For Options 4 and 5, does not include costs of acquiring
land for new court building. For Options 1-3, demolition
costs are not applicable.

Escalation No | No | No | No | No | Does notinclude escalation in construction costs from

costs the time of this study to the actual start of a retrofit or
replacement project.

Design and No | No | No | No | No | Does notinclude consultant fees for further engineering

engineering analyses or detailed design services prior to retrofit or

consultant replacement of a court building.

fees

Construction No No No No No

and owner

contingencies

Loose No | No No No No

furniture,

fixtures, and

equipment

59




California Superior Court Buildings Seismic Renovation Feasibility Studies
Detailed Methodology Report

Included in cost-benefit
analysis

Retrofit or replacement option
1 2 3 4 5

Benefits

Avoided No | No | No | No | No | Does notinclude the benefit of avoided injuries due to

injuries in incomplete data on the financial cost of injuries.

future

earthquakes

Avoided Yes | Yes | Yes | Yes | Yes | Includes the benefit of avoided fatalities. Fatalities were

fatalities in calculated using peak instantaneous building

future populations, which were derived from magnetometer

earthquakes counts for each court building, and 90™ percentile
estimates of fatalities from the seismic risk assessment.
The value of a statistical life (i.e., cost of a fatality) was
selected to be $9 million for this study. Refer to Section
V.B for further discussion.

Avoided Yes | Yes | Yes | Yes | Yes | Includes costs to repair damage to major structural and

repair costs nonstructural components. Does not include losses from

in future damage to building contents (e.g., furniture, computers).

earthquakes

Avoided Yes | Yes | Yes | Yes | Yes | Includes cost to fit out and rent temporary space for the

downtime in duration of repair work after an earthquake. Does not

future include indirect costs from protracted downtime (e.g.,

earthquakes increased backlog of court cases, employee attrition)

Improved No | No | No | No | No | Does notinclude the benefit of improved energy

energy efficiency from replacing existing mechanical and

efficiency electrical equipment.

Improved No | No | No | No | No

accessibility

Improved No | No | No | No | No

fire and life

safety

Improved No | No | No | No | No | Does notinclude the benefit of improved functionality

functionality from construction work, including possible
improvements to daylighting, security, and building
layout.

Asset-life extension

Minimum 15 25 40 50 50 | Asset-life extension refers to the assumed life time of a

asset-life building before further necessary building-wide

extension renovation or replacement is required. It is the length of

(years) time over which the benefits (above) are assumed to
accrue. It is not a prediction of the length of actual court
occupancy in a particular building. Refer to Section V.B
for further discussion.
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On the benefit side, only repair costs, fatalities, and downtime stemming from structural and
nonstructural damage are considered when determining the benefits of each retrofit and
replacement option. Losses from damage to building contents are not included; neither are
indirect costs stemming from protracted downtime (e.g., increased backlog of court cases,
employee attrition). In addition, energy savings from a new facade or HVAC equipment are
not included. These benefits, some of which are difficult to quantify, would generally
increase the BCRs, making each option more attractive. While the BCRs of all options would
increase, the relative change among the options for an individual court building is more
difficult to predict.

E. Sensitivity Studies

Many of the inputs to the cost-benefit analysis carry significant uncertainty that stems from
various sources, including incomplete knowledge (e.g., compressive strength of existing
concrete) and use of simplistic calculation methods (e.g., simplified structural analysis
procedures to compute EDPs; see Section 1V.C). As described in Section IV.A, the PSRA,
which provides important inputs to the cost-benefit analysis, explicitly accounts for
uncertainty through Monte Carlo analysis, a process in which hundreds to thousands of
simulations are performed to determine the range of possible outcomes after an earthquake
scenario.

Subsequently, the cost-benefit analysis accounts for uncertainty indirectly via the inputs it
obtains from the PSRA, including estimates of fatalities, repair costs, and downtime. While
sensitivity studies were not performed for each major input to the cost-benefit analysis, the
consultant team explored the impact of a particularly important parameter — building
population — on the relative order of BCRs for each court building. Towards this end, the
consultant team reran both the PSRA and cost-benefit analysis using ECO rather than peak
building populations to study whether the relative order of the BCRs for the five retrofit and
replacement options changed for any of the 26 court buildings.

As discussed in Section V.C, using peak building populations inflates the BCRs for all
options, meaning the values presented in Table 15 should not be considered absolute. More
important, however, is the relative order of the BCRs for each retrofit and replacement
option, as that is what informed the final decision-making process for each court building
(though other factors were considered). Therefore, the sensitivity study investigates whether
using ECO populations, which more accurately reflect the building population over the
course of a typical year, would significantly change the relative order of the BCRs.

Table 17 summarizes findings from the sensitivity study. It shows the changes, if any, to the
options with the highest BCR using peak and ECO populations. For most court buildings, the
option with the highest BCR does not change after adjusting the building population. For five
court buildings, however, the option does change. For these buildings, the closeness
parameter reported in the last column of Table 17 measures the percent difference between
the option with the highest BCR using peak populations and the option with the highest BCR
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using ECO populations. Values within 25% are considered to be similar due to the significant
uncertainties associated with calculating the BCRs.

For example, for the North Justice Center, the option with the highest BCR using peak
populations is Option 1, while the option with the highest BCR using ECO populations is
Option 4/5 (for the purposes of the sensitivity study, the two replacement options were
considered interchangeable). While the option with the highest BCR changed, the BCR for
Option 1 using ECO populations is within 14% of Option 4/5, which has the highest BCR.
Consequently, the resulting change is not considered significant because both BCRs are with
25 percent.

As Table 17 shows, even for court buildings where the option with the highest BCR changes,
the two options are still within 25 percent of each other. Consequently, changing the building
populations does not significantly alter the relative ranking of the BCRs for each court
building. While the BCRs were not the only factor in the decision-making process, the
sensitivity study demonstrates that changes to the assumed building population do not impact
the selected option for each court building.

Table 17. Summary of Findings from Sensitivity Study of Building Populations

Option w highest  Option w highest

BCR (peak BCR (ECO Closeness’

populations)” populations)”
01-F1 George E. McDonald Hall of 2 2 match

Justice

07-A2 Wakefield Taylor Courthouse 4/5 4/5 match
07-F1 George D. Carroll Courthouse 4/5 4/5 match
10-A1 Fresno County Courthouse 3 4/5 1%
13-Al Imperial County Courthouse 4/5 4/5 match
17-B1 Clearlake Branch Courthouse 4/5 4/5 match
19-AD1 | Santa Clarita Courthouse 1 4/5 4%
19-AK1 | Norwalk Courthouse 1 1 match
19-A01 | Whittier Courthouse 4/5 4/5 match
19-AP1 Santa Monica Courthouse 1 1 match
19-AQ1 | Beverly Hills Courthouse 4/5 4/5 match
19-AX2 | Van Nuys Courthouse West 4/5 4/5 match
19-G1 Burbank Courthouse 4/5 4/5 match
19-H1 Glendale Courthouse 2 2 match
19-11 Alhambra Courthouse 4/5 4/5 match
19-J1J2 | Pasadena Courthouse 4/5 4/5 match
19-K1 Stanley Mosk Courthouse 1 1 match
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Option w highest  Option w highest

BCR (peak BCR (ECO Closeness’
populations)” populations)”
19-L1 Clara Shortridge Foltz Criminal 4/5 4/5 match
Justice Center
19-01 El Monte Courthouse 4/5 4/5 match
19-W2 Pomona Courthouse North 1 4/5 3%
19-X1 West Covina Courthouse 1 1 match
28-B1 Napa Courthouse 4/5 4/5 match
30-Al Central Justice Center 2 2 match
30-B1 Lamoreaux Justice Center 2 4/5 6%
30-C1 C2 | North Justice Center 1 4/5 14%
44-A1 Santa Cruz Courthouse 3 3 match

* Option 1: Baseline Retrofit
Option 2: Priority Upgrades Retrofit
Option 3: Full Renovation
Option 4/5: Replacement (for the purposes of the sensitivity study, the two replacement options were considered
interchangeable)

t Closeness measures the percent difference between the option with the highest BCR using peak populations and the
option with the highest BCR using ECO populations, with values within 25% considered to be similar due to uncertainty
in calculating the BCRs. For example, for the North Justice Center, the option with the highest BCR using peak
populations is Option 1, while the option with the highest BCR using ECO populations is Option 4/5. However, the BCR
for Option 1 using ECO populations is within 14% of Option 4/5, which has the highest BCR. Consequently, the
closeness is reported as 14%.
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A. Abbreviations

ASCE | American Saociety of Civil Engineers
BCR benefit-cost ratio

BPOE | basic performance objective for
existing buildings

CBC California Building Code
CBSC | California Building Standards

Commission
CEBC | California Existing Building Code
EDP engineering demand parameters
FEMA | Federal Emergency Management
Agency
IDR interstory drift ratio

PSRA | probabilistic seismic risk assessment
R+C Rutherford + Chekene

REDi Resilience-based Earthquake Design
Initiative

SRR seismic risk rating

UHS uniform hazard spectrum
USGS | United States Geological Survey

B. Glossary

Asset-life extension — For a given retrofit or replacement option, the assumed life time of a
building before further necessary building-wide renovation or replacement renovation is
required. This is used to calculate total benefit. Asset-life extension is not a prediction of the
length of actual court occupancy in a particular building.

Authority having jurisdiction — An organization, office, or individual responsible for enforcing
the requirements of a code or standard, or for approving equipment, materials, an installation, or
a procedure (NFPA 2014).

Baseline retrofit option (Option 1) — A retrofit option that represents the minimum level of
effort and expenditure to mitigate the seismic risk at a court building, including seismic upgrades
to structural and nonstructural components (e.g., stairs, elevators, ceilings, lights, partitions) to
achieve Risk Level IV performance (i.e., ASCE 41-13 BPOE for Risk Category Il structures),
nonstructural repairs made necessary by the retrofit, and triggered upgrades to accessibility and
fire and life safety systems.

BSE-1E — Basic safety earthquake-1 for use with the BPOE, taken as a seismic hazard with a
20% probability of exceedance in 50 years, but not greater than the BSE-1N, at a site.
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BSE-1N — Basic safety earthquake-1 for use with the basic performance objective equivalent to
new building standards (BPON), taken as two-thirds of the BSE-2N at a site.

BSE-2E — Basic safety earthquake-2 for use with the BPOE, taken as a seismic hazard with a 5%
probability of exceedance in 50 years, but not greater than the BSE-2N, at a site.

BSE-2N — Basic safety earthquake-2 for use with the BPON, taken as the ground shaking based
on the Risk-Targeted Maximum Considered Earthquake (MCER) per ASCE 7-10 at a site.

Building segment — A portion of a building that may respond independently of other sections in
an earthquake. Building segments can have very different properties (e.g., construction material
and number of floors), and can be built at different times. However, from an operational
perspective, they typically function together as a single facility.

Building type — A classification that groups buildings with common seismic-force-resisting
systems and performance characteristics in past earthquakes. The building types relevant to the
26 court buildings in this study include those listed in the table below (ASCE 2003):

Type ‘ Description

C1 Concrete moment frames

C2 Concrete shear walls with stiff diaphragms

C2A Concrete shear walls with flexible diaphragms

PC1A Precast/tilt-up concrete shear walls with stiff diaphragms
RM1 Reinforced masonry bearing walls with flexible diaphragms
RM2 Reinforced masonry bearing walls with stiff diaphragms

S1 Steel moment frames with stiff diaphragms

S2 Steel braced frames with stiff diaphragms

sS4 Steel frames with concrete shear walls

URM Unreinforced masonry bearing walls with flexible diaphragms

California Building Code (CBC) — The set of regulations in California that governs how new
buildings are designed and constructed.

California Existing Building Code (CEBC) — The set of regulations in California that governs
how existing buildings are repaired, altered, or expanded.

Collapse prevention performance — A post-earthquake damage state in which a building is on
the verge of partial or total collapse. Substantial damage to the structure has occurred, potentially
including significant degradation in the stiffness and strength of the lateral-force-resisting
system, large permanent lateral deformation of the structure, and—to a more limited extent—
degradation in vertical-load-carrying capacity. However, all significant components of the
gravity-load-resisting system must continue to carry their gravity loads. Significant risk of injury
caused by falling hazards from structural debris might exist. The structure might not be
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technically practical to repair and is not safe for re-occupancy because aftershock activity could
induce collapse.

Collapse probability — The likelihood that a building will either partially or totally collapse in
an earthquake. FEMA P-154 (2015) defines collapse as when the gravity load carrying system in
part or all of the building loses the ability to carry the weight.

Collateral impacts — Repair work to nonstructural components (e.g., walls, ceilings, lighting,
carpeting) made necessary by the seismic retrofit.

Design basis earthquake — A level of ground shaking defined in the design standards for new
buildings (e.g., ASCE 7). For California, this has a return period of between 200 and 800 years.

FEMA P-58 risk assessments — A standard engineering method for quantifying the seismic
performance of a building in terms of casualties, repair costs, and repair time.

Full renovation option (Option 3) — A retrofit option that includes the same seismic upgrades
to structural components as the baseline retrofit option, plus full demolition and replacement of
the interior down to the structural skeleton and removal of the exterior wall and roof cladding.
The budget for the nonstructural components is based unit costs per square foot, and no design
was performed as part of this study.

Life safety performance — A post-earthquake damage state in which significant damage to a
building has occurred but some margin against either partial or total structural collapse remains.
Some structural components are severely damaged, but this damage has not resulted in large
falling debris hazards, either inside or outside the building. Injuries might occur during the
earthquake; however, the overall risk of life-threatening injury from structural damage is
expected to be low. It should be possible to repair the structure; however, for economic reasons,
this repair might not be practical. Although the damaged structure is not an imminent collapse
risk, it would be prudent to implement structural repairs or install temporary bracing before re-
occupancy.

Nonstructural components — Architectural, mechanical, and electrical components of a
building permanently installed in or integral to a building system.

Phased construction — A scenario in which the court building would be kept open and
operational during the retrofit, requiring the work would need to be done in multiple phases
either by floors or zones of the buildings.

Priority upgrades — A list of approved, unfunded facility modifications at a court building.
Priority upgrades do not include all possible maintenance needs at a court building.

Priority upgrades retrofit option (Option 2) — A retrofit option that includes the same
upgrades as the baseline retrofit option, plus any priority upgrades. This retrofit option was
included in the study because seismic retrofits often provide an opportunity to upgrade outdated
or deficient building systems (which would normally be highly disruptive) at relatively little
additional cost
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Replace to 2016 CBC option (Option 4) — A replacement option that involves replacing an
existing court building with a new facility that satisfies Risk Category 111 requirements of the
2016 California Building Code (CBC). Risk Category III refers to “buildings and structures that
could pose a substantial risk to human life in case of damage or failure,” including those with a
potential to cause “a substantial economic impact and/or mass disruption of day-to-day civilian
life” (ASCE 2013). California Superior Court buildings are classified as Risk Category IlI
because of the consistent large density of occupants in these public buildings.

Replace to beyond code option (Option 5) — A replacement option that involves replacing an
existing court building with a new facility that goes beyond the minimum requirements of the
2016 CBC to achieve more resilient seismic performance (e.g., reduced damage, repair costs, and
downtime).

Seismic risk rating (SRR) — A ranking based on the relative probability of collapse in a seismic
event as estimated by a Hazus model of the building, which considers the structural capacity of
the building, site-specific seismic hazard, and structural characteristics that influence the
capacity or response to earthquakes. Court buildings with SRRs exceeding 10 are classified as
Very High Risk, while those with SRRs between 2 and 10 are classified as High Risk.

Structural components — Components of a building that provide gravity- or lateral-load
resistance as part of a continuous load path to the foundation, including beams, columns, slabs,
braces, walls, wall piers, coupling beams, and connections.

Supplemental ASCE 41-13 Tier 1 seismic assessment — A standard ASCE 41-13 Tier 1
seismic evaluation involves completing checklists of evaluation statements to identify seismic
deficiencies in a building based on performance of similar buildings in past earthquakes. It does
not require checking the adequacy of supporting elements in the load path once the deficient
components have been retrofitted, or checking the performance of the entire seismic-force-
resisting system. Both checks were included in the supplemental seismic evaluations performed
by the consultant team.

Unphased construction — A scenario in which the court building is closed and vacated during
construction, requiring court staff and functions to be relocated to a temporary facility.
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Appendix B provides a letter from Rutherford + Chekene, structural peer reviewer to the Judicial
Council, stating their professional opinion about overall appropriateness or validity of the
methodology used for the seismic renovation feasibility study.
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RUTHERFORD

7 January 2019

Clifford Ham
Senior Project Manager & Architectural Program Lead
Facilities Services Office
Judicial Council of California
455 Golden Gate Avenue
San Francisco, CA 94102
Clifford.Ham@)jud.ca.gov
2018-032S, Task 1

Subject: CALIFORNIA SUPERIOR COURT BUILDINGS SEISMIC RENOVATION
FEASIBILITY STUDIES
SEISMIC PEER REVIEW FINDINGS

Dear Mr. Ham:

On behalf of the Judicial Council of California, Rutherford and Chekene performed Seismic Peer
Review for the Court Renovation Feasibility Studies project. The purpose of this project was to
create individual Project Feasibility Reports defining the feasibility, scope and budget for
renovation construction to mitigate the seismic safety risks in 26 existing superior court facilities
with very high or high seismic risk ratings.

Each study involved developing a conceptual seismic retrofit scheme, determining the collateral
impacts and associated construction costs of the retrofit scheme and renovation options, and
performing cost-benefit analyses to determine the most appropriate renovation strategy for the
subject facility. A total of five retrofit and replacement options were considered for each facility.
In addition to a seismic retrofit only project (option 1), additional options were developed that
included seismic retrofit with priority building infrastructure and systems upgrades (option 2),
seismic retrofit with full building renovation (option 3), building replacement (option 4), and
building replacement with enhanced performance (option 5). The consultant team then
performed costs-benefit analyses to compare the financial effectiveness of the five retrofit and
replacement options for each facility. The benefit-cost ratio was the primary consideration of the
Judicial Council Facilities Services staff's decision of which retrofit or replacement option to
select.

The goal of the peer review was to advice the Judicial Council Facilities Services on the validity
of structural engineering performance criteria for the strategic approaches to building
renovation, e.g. Life-Safety, Current Code, Enhanced Performance, and the validity of the
structural engineering design concepts proposed by Consultant for the building renovations.

This letter summarizes our findings related to the methodology used to develop the retrofit
concepts and calculate Benefit-Cost Ratios for the various options considered for each facility,
and our findings regarding the validity of the engineering design concept for the building
renovation/ retrofit to meet the intended seismic performance level.

FINDINGS

1. The project used the ASCE 41-13 Basic Performance Objective for Existing Buildings for
Risk Category Il buildings as the Structural Design Criteria for evaluation and retrofit design.

Structural | Geotechnical Engineers 375 Beale Street Suite 310 | San Francisco CA 94105 | T 415 568 4400 | F 415 618 0684 | www.ruthchek.com
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This seismic performance objective is considered equivalent to (and therefore achieves)
Risk Level IV performance, which is the minimum performance level required by the Judicial
Council of California for the seismic retrofit of court buildings and meets the minimum
requirements of the 2016 California Existing Building Code (CEBC) for State Owned
Buildings, as stated in Table 317.5 of CEBC - California Code of Regulations — Title 24, Part
10.

2. The consultant team used the ASCE 41-13 Tier 1 Screening procedure and the most recent
seismic hazard information for California, supplemented with numerical checks of the
adequacy of the load path and seismic force-resisting system to evaluate each building.
Based on the deficiencies identified by this seismic evaluation, the consultant team
developed a conceptual retrofit scheme to mitigate each deficiency.

3. The scope of architectural impacts and triggered improvements is extensive, and constitutes
a significant portion of the retrofit costs.

4. The seismic retrofit drawings incorporate standard structural details, typically taken from the
FEMA document “Techniques for the Seismic Rehabilitation of Existing Buildings”, FEMA
547. Though these details may not reflect the actual construction of the court building and
are not developed in enough detail for the purpose of construction, they are typically
adequate to convey the intent of the retrofit to the cost estimator.

5. Some of the facilities such as the Central Justice Center (30-A1), the Glendale Courthouse
(19-H1), the Imperial County Courthouse (13-A1), the Napa Courthouse (28-B1), and the
Wakefield Taylor Courthouse (07-A2) are local points of historic interest, or have historically
significant architectural features. Though some attention was given to avoid modification of
exterior appearance, interior public space and courtrooms when developing the retrofit
concept, it may be expected that the final retrofit design would focus on localizing the retrofit
work to the extent possible and would consider additional retrofit schemes to further reduce
the impact of the retrofit construction on the historically significant elements.

6. The calculation of seismic benefit-cost ratios is primarily based on the method published in
the FEMA document “Seismic Performance Assessment of Buildings”, FEMA P-58. The
method is comprehensive and relatively complex and requires development of many input
parameters. The scope of the feasibility studies was limited, requiring determination of
many of the parameters more efficiently than recommended by the P-58 methodology, often
essentially by engineering judgment. As pointed out in the Detailed Methodology Report,
many of the input parameters and resulting output have large uncertainties. Uncertainty is
always present in seismic analysis and related calculations, largely due to the uncertainty in
the ground motion itself. The methodology used in these reports takes uncertainty into
account explicitly, enabling the user to study the potential effects of various uncertainties.
Since the methods used for each building and each alternative (and related uncertainties)
are consistent throughout the study, the relative values of the results should be sufficiently
stable to be used for comparison of various actions.

7. Losses due to casualties are monetized using values common in the industry. However, the
number of casualties estimated by the study is exceptionally high. This is due to use of a
large occupancy (number of people in the building exposed to damage or collapse), derived
from JCC counts of entries into each building. This method, in itself, is susceptible to double
counting, but also many studies of the kind use the Equivalent Continuous Occupancy
(ECO) which averages occupancy over 24 hour days and 7 day weeks. The ECO is
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typically one third of the normal daytime occupancy. In addition, the casualties used to
estimate benefit and costs was taken as the 90" percentile of the probabilistic calculation
rather than the mean taken for other loss parameters. Studies documented in the Detailed
Methodology Report indicate that the assumptions resulting in high casualties and
monetized losses have little effect on relative values between options and between buildings
and therefore do not invalidate the results of the study.

8. When considering a replacement building as an option, the size and construction cost of
each replacement building was provided by the Judicial Council; the gross area is an
estimate, subject to change with detailed design, but suitable for these reports. The
configuration and structural system of the new building and its site on the other hand were
unknown, and detailed loss models could not be developed as a result. Therefore, loss
values for the replacement buildings were proportioned using linear scaling factors from
losses calculated for the existing building. Although losses from a new building would
normally be less than from an existing retrofitted building, it is unclear if all losses have the
same proportionality or how variations in the reduced losses could affect the benefits of
these options.

9. The benefit-cost ratios calculated in this study are relatively low, often below 1.0. One
reason for this result is that there are high costs related to the non-seismic upgrades (e.g.
sprinklers, disabled access, mechanical, etc.) required for most of these buildings. The total
costs of installation of these systems are included in the “costs” but there are only small
seismic-related “benefits;” and therefore the seismic cost-benefit ratios are lowered.

To an extent consistent with the scope of our review, our professional opinion is that the retrofit
concept presented in this report when further developed into construction documents will be
capable of achieving a Risk Level IV and minimum code requirements and is adequate for the
purpose of developing conceptual cost estimates used for budget purposes.

We further find that the methodology and assumptions used to calculate cost-benefit ratios for
the 5 retrofit and replacement option considered are reasonable and the results properly
considered for the purposes of these studies.

SCOPE OF SERVICES

We carried out the Seismic Peer Review in accordance with the agreed upon scope of work,
included in our Work Order No. 1035898 with the Judicial Council of California. The scope of
our review is summarized below:

¢ Participated in regular meetings and conference calls between April and November
2018.

e Participated in a series of workshops where design assumptions, retrofit design
concepts and benefit-cost ratios were presented and discussed.

¢ Reviewed submitted information and reports for each building, provided comments, and
worked with the consultant team to reach resolution of comments.

o Issued a letter for each building stating our professional opinion about performance
criteria for strategic approaches to building renovation/conceptual retrofit design.

e Provided a letter stating our professional opinion about overall appropriateness of the
processes used for this project relative to current best engineering practices.
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Rutherford + Chekene staff participating in the review were Ayse Celikbas, William Holmes,
Afshar Jalalian, and Marko Schotanus.

Please contact us at (415) 568-4400 if you wish to discuss any elements of the review.
Sincerely,

RUTHERFORD + CHEKENE

A

Afshar Jalalian, S.E.
Executive Principal

CC: Michael Mieler, Rob Smith, Ibrahim Almufti — Arup, San Francisco
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Fiscal Year 2018-19 Date of Report

March 29, 2019
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Committee
Hon. Donald Cole Byrd, Chair
Hon. William F. Highberger, Vice-chair

Contact

Mike Courtney, 916-263-2981
mike.courtney@jud.ca.gov

Jagan Singh, 415-865-7755
jagandeep.singh@jud.ca.gov

Executive Summary

This informational report to the Judicial Council outlines the allocations of facility modification
funding made to improve trial court facilities in the third quarter (January through March) of
fiscal year 2018—19. To determine allocations, the Trial Court Facility Modification Advisory
Committee reviews and approves facility modification requests from across the state in
accordance with the council’s Trial Court Facility Modifications Policy.

Relevant Previous Council Action

This report is submitted quarterly as required by the Judicial Council’s Trial Court Facility
Modifications Policy (see Link A).! Most recently, on February 22, 2019, the council received
the quarterly report for the second quarter of fiscal year (FY) 2018-19 (see Link B).

Analysis/Rationale

Funding decisions during the third quarter of FY 2018—19 were based on the prioritization and
ranking methodologies of the Trial Court Facility Modifications Policy. There are six priority

! Per this policy, each quarterly report includes a list of all facility modifications funded during the quarter as well as
any reallocation of funds between the funding categories (i.e., facility modification priority categories 1-6).



categories of facility modifications: Priority 1, Immediately or Potentially Critical; Priority 2,
Necessary, but Not Yet Critical; Priority 3, Needed; Priority 4, Does Not Meet Current Codes or
Standards; Priority 5, Beyond Rated Life, but Serviceable; and Priority 6, Hazardous Materials,
Managed but Not Abated. The current level of funding allows the Trial Court Facilities
Modification Advisory Committee (TCFMAC) to address only the most critically needed
Priorities 1 and 2 and some Priority 3 facility modifications statewide.

Facility modification requests are also reviewed and approved in accordance with the Judicial
Council’s Court-Funded Facilities Request Policy (see Link C). This policy presents the
procedure and requirements to allow trial courts to make court-funded facilities requests (CFRs).
Trial courts may assist with the funding of certain facilities costs (i.e., facility modifications and
lease-related costs) by contributing funds toward urgent facilities costs—not including capital-
outlay expenses—through allocation reductions from the Trial Court Trust Fund. Allowable
facilities costs that a trial court can fund through a CFR include (1) facility modifications as
defined in the Trial Court Facility Modifications Policy; (2) court operations costs allowable
under rule 10.810 of the California Rules of Court, such as equipment, furnishings, interior
painting, flooring replacement or repair, furniture repair, and records storage; and (3) lease-
related costs, such as lease payments and operating costs, repairs, and modifications authorized
by a lease. CFRs are approved by Judicial Council staff, with the following exceptions, which
require TCFMAC review and approval: ongoing operational cost increases to the Judicial
Council beyond the initial outlay for the project (e.g., additional utility or maintenance costs);
staff concerns about whether the CFR meets the policy’s criteria or whether the proposed budget
is accurate; and appeals of staff determinations.

Fiscal Impact and Policy Implications

During the third quarter of FY 2018-19, the TCFMAC reviewed and approved 263 facility
modifications for a total estimated cost of $7.65 million (see Attachment A). Of these, 86 were
Priority 1 facility modifications and 177 were Priority 2 facility modifications. The Judicial
Council’s facility modification program’s share of the estimated cost was $5.92 million, with the
affected counties responsible for the balance. Most of these facility modifications involved
elevator, roofing, plumbing, heating, ventilation, and air conditioning repairs or replacements.

In addition, council staff approved and the TCFMAC reviewed 17 CFRs in the third quarter of
FY 2018-19 (see Attachment B).

Completed project spotlights
Below are examples of facility modification projects completed during this quarter.



Priority 2: HVAC Cooling Tower Replacement, Bellflower Courthouse, Los Angeles County

e Replacement of (2) failing cooling towers and installation of a new centrifugal separator.
The final project cost was $329,794.80. (FM-0061667)

Above: Existing failing cooling tower
Below: Newly replaced cooling tower




Priority 2: Roof replacement, Alhambra Courthouse, Los Angeles County

e Removal of the existing roofing and replacement with Class-A fire rated, 80 mil, PVC
single-ply membrane over new insulation. The final project cost was $897,702. (FM-
0053003)

Above: Old roof of Alhambra Courthouse
Below: Replaced roof with Class-A fire rated, 80 mil, PVC single-ply membrane




Attachments and Links

1.
2.
3.

4.

Attachment A: TCFMAC-Funded Project List: Quarter 3, Fiscal Year 2018-19
Attachment B: Court-Funded Facilities Requests (CFRs): Quarter 3, Fiscal Year 2018—-19
Link A: Trial Court Facility Modifications Policy (rev. Feb. 13, 2019),
www.courts.ca.gov/documents/eandp-201902 1 3-mm.pdf

Link B: Court Facilities: Trial Court Facility Modifications Report for Quarter 2 of Fiscal
Year 2018-19 (February 22, 2019),

https.//jcc.legistar.com/View.ashx? M=F &ID=6613667 &GUID=2BEDCB08-CC49-407B-
A30B-905845C6FC57

Link C: Court Facilities: Court-Funded Facilities Request Policy (Aug. 26, 2016),
https://jcc.legistar.com/View.ashx? M=F &ID=4625695&GUID=15BB7747-C300-48DA-
AA81-554616841991



http://www.courts.ca.gov/documents/eandp-20190213-mm.pdf
https://jcc.legistar.com/View.ashx?M=F&ID=6613667&GUID=2BEDCB08-CC49-407B-A30B-9058A5C6FC57
https://jcc.legistar.com/View.ashx?M=F&ID=6613667&GUID=2BEDCB08-CC49-407B-A30B-9058A5C6FC57
https://jcc.legistar.com/View.ashx?M=F&ID=4625695&GUID=15BB7747-C300-48DA-AA81-5546168A1991
https://jcc.legistar.com/View.ashx?M=F&ID=4625695&GUID=15BB7747-C300-48DA-AA81-5546168A1991
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JUDICIAL COUNCIL
OF CALIFORNIA

TRIAL COURT FACILITY MODIFICATION
ADVISORY COMMITTEE

Meeting Date: 04/08/2019

Action Item 7 — Reallocation of Funds

Summary:

Review and approve reallocation of $1,000,000 from FMs Less than $100K
Allocation to Priority 1 FM Allocation, and $750,000 from Unplanned FMs over
$100K Allocation to Priority 1 FM Allocation.

Supporting Documentation:

® See Presentation



JUDICIAL COUNCIL
OF CALIFORNIA

TRIAL COURT FACILITY MODIFICATION
ADVISORY COMMITTEE .
Meeting Date: 04/08/2019

Action Item 8 — FY 20-21 Budget Change Proposal (BCP)
Initial Funding Requests (IFRs)

Summary:
Review, prioritize and approve the two FY 20-21 BCP IFRs for submittal in
May to the Judicial Branch Budget Committee.

Supporting Documentation:

e 2020-21 Initial Funding Request - Trial Court Facility Operations and
Maintenance Funding

e 2020-21 Initial Funding Request - Trial and Appellate Court Deferred
Maintenance Funding

Action Requested:
Review, prioritize and approve the FY 2020-21 Budget Change Proposal
Initial Funding Requests.






2020-21 Initial Funding Request

Requesting Entity: Trial Court Facility Modification Advisory Committee
Date Prepared: 02/19/2019
Document Tracking Number: IFR-20-08

Contact: Karen Baker
Budget Services Liaison: Mike Sun

A. Working Title: Trial Court Facility Operations and Maintenance Funding (A contingency submittal)

B. Description of Funding Request:

. Estimated Costs:

The Judicial Council requests 25.0 positions and $51.5 million General Fund in 2020-21 and ongoing
to provide funding for underfunded trial court facility operations and maintenance costs (O&M).
Funding is required to provide operations and maintenance services at an industry standard level of
service for the entire portfolio.

Maintenance is crucial to efficient facility management, resulting in fewer emergency repairs and
increased asset longevity. In order to provide oversight to ensure that maintenance is being done, we
propose the creation of 25 new field positions to help provide portfolio oversight. These positions are
funded at an average of $120,000 each, including benefits, for a total of $3 million. That amount, with
the increased funding of $48.5 million needed to bring the original portfolio’s funding up to the
International Facility Management Association (IFMA) standards, brings our request to $51.5 million
in ongoing resources. These resources are requested to bring our level of expenditure up to industry
standards for the remainder of the portfolio.

[0 One Time | $ X Ongoing | $51,500,000

The estimated cost for this request is $51.5 million which includes $3 million for addifional statfing
and $48.5 million to bring the O&M up to the IFMA standard. The calculation is based on the
industry-standard funding level of $6.90 per square foot times the square footage of the entire
portfolio ($141.81 mil) and subtracting the existing funding of $73.2 million for the original portfolio
and the proposed funding of $20.15 million in 2019-20 Governor’s Budget for the new square
footage. The portfolio includes 17.63 million square feet that are funded at only $4.15 per square foot
rather than at $6.90 per square foot.

New JCC IFMA Level Current
IFMA 2017 Total Current Portfolio s funding for . .
s . Facilities Available Operations &
Average JCC Facilities Funding Level new space . .
Square Funding for Maintenance
Cost per Square Footage | Recommended (19-20 - .
] Footage . 17.63 million Funding Gap
Square Foot (net) by IFMA Governor's
(net) square feet
Budget)
a. b. c. d. e. f. =c-e-f
Maintenance $3.81 20.55 million $78.3 million | 2.92 million | $11.13 million | $39.8 million $27.37 million
Utilities $3.09 20.55 million $63.5 million | 2.92 million $9.02 million | $33.4 million | $21.08 million
TOTALS: $6.90 $141.8 million $20.15 million  $73.2 million  $48.45 million

[1] The JCC Portfolio may fluctuate from year to year as properties become inactive due to termination of leases, transfers and sales, etc.
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2020-21 Initial Funding Request

FTE Annual Cost B! Total

Staff Oversight 2 25 $120,000 $3,000,000

[2] Inclusive of proportionate Facilities Services staff in support of additional maintenance funds, to ensure quality assurance and fiscal oversight.
Positions would include Facilities Operations Supervisors and Facilities Administrators
[3] Average cost per year, per employee, inclusive of salary, health, and benefits

. Relevance to the Judicial Branch Budget and Other Funding Requests:

The Governor’s Budget for 2019-20 proposes an augmentation to the operations and maintenance
funding. The increase is specifically for the additional 2.9 million square feet of space for new
construction projects authorized by SB 1732 and SB 1407. This augmentation of $20.15 million is
based on IFMA’s 2017 rate of $6.90 per square foot for maintenance and utilities. Trial court
facilities from the original portfolio comprise 17.63 million square feet and are funded at $4.15 per
square foot; just above 60% of the [IFMA industry standard. This underfunding combined with rising
utility costs, results in fewer resources available for repairs and preventive maintenance tasks. This
work is foundational to the work of the Judicial Branch. Our mission is to ensure that every
courthouse be as uniformly well-constructed and maintained as possible with respect to the essential
components which make a building inhabitable. Without a fully functional court facility, there is no
equal access to justice. This funding request will help us comply with the originating legislative
directives that resulted in the creation of the Facilities Services office and to ensure that the many
courthouse occupants are safe and comfortable during the course of their time in the buildings.

. Required Review/Approvals:

Trial Court Facility Modification Advisory Committee has reviewed and approved this request. No
additional advisory body approvals required.

. Proposed Lead Advisory Committee:

Budget Services proposes that Trial Court Facility Modification Advisory Committee take the lead
advisory role as this committee provides ongoing oversight of the judicial branch programs that

manage renovations, facilities operations, maintenance, and real estate for trial courts throughout the
state.
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2020-21 Initial Funding Request

Requesting Entity: Trial Court Facility Modification Advisory Committee
Contact: Karen Baker Date Prepared: 2/22/2019
Budget Services Liaison: Mike Sun Document Tracking Number: IFR-20-07

A. Working Title: Trial and Appellate Court Deferred Maintenance Funding
B. Description of Funding Request:

The Judicial Council (JCC) requests $100 million General Fund in 2020-21 to provide funding to
address deferred maintenance in trial and appellate courts. The request supports the JCC’s strategic
goals by means of sustaining court facilities at an industry level of service; thus, mitigating
disruptions that could negatively affect trial and appellate courts from discharging their duties as
required by statute.

The JCC’s existing $2.8 billion deferred maintenance backlog includes building system repairs (i.e.
elevators, roofs, fire/life/safety), retrofits, upgrades and other deferred maintenance activities that have
been postponed due to funding priorities, but do not represent an imminent threat to the facility or its
occupants; however, this insufficient funding has continued to cause the JCC to operate facilities on a
“run to failure” basis. The requested funding is necessary to ensure that proper facility maintenance
occurs in order to avoid costlier (and earlier than expected) system replacements which contribute to
the increased degradation of the state-owned assets.

C. Estimated Costs: X One Time | $100.000.000 [J Ongoing

The one-time General Fund augmentation of $100 million would be exclusively used towards
addressing the most urgent deferred maintenance activities. This effort will minimize the rate of
decay of state-owned facilities and avoids costly system failures.

D. Relevance to the Judicial Branch Budget and Other Funding Requests:

The JCC developed a facility master plan for its trial courts, conducting an assessment of the State’s
courthouses and prioritizing the need for upgrades or new construction under legislation AB 233
which restructured California’s court system to a state-funded system and created a Task Force on
Court Facilities. The Task Force conducted a needs assessment of state’s facilities and reported to the
Legislature the need for equality in funding service to trial courts.

Additionally, our programs’ ongoing budget has remained relatively flat over the past five years;
however, in the same period an additional 3 million square feet of new courthouse space has been
absorbed into the maintenance program. The JCC received one-time funding for deferred
maintenance in 2016-17 ($45 million) and 2018-19 ($50 million) to address the failures of roofs,
elevators, and HVAC systems. The 2019-20 Governor’s budget proposes $40 million to address
fire/life/safety systems. Funding of $100 million for deferred maintenance allows for continued
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2020-21 Initial Funding Request
efforts to address deferred maintenance in court facilities to improve the life-expectancy of state
assets. The California’s courts are aging and the continued lack of re-investment in facilities can lead
to early deterioration of buildings and exponentially higher repair or replacement costs.
. Required Review/Approvals:
Trial Court Facility Modification Advisory Committee reviewed and approved this request. No
additional advisory body approvals required.
. Proposed Lead Advisory Committee:
Budget Services proposes that Trial Court Facility Modification Advisory Committee take the lead
advisory role as this committee provides ongoing oversight of the Judicial Branch program that

manages renovations, facilities operations, maintenance, and real estate for trial courts throughout the
state.
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JUDICIAL COUNCIL
OF CALIFORNIA

TRIAL COURT FACILITY MODIFICATION
ADVISORY COMMITTEE

Meeting Date: 04/08/2019

Action Item 9 — DMF Funding Cost Increase

Summary:
Review and approve total cost increase of $1,247,895 for two DMF-I projects.

Supporting Documentation:
e DMF Contingency Status Report
o DMF Cost Increase Requested
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JUDICIAL COUNCIL
OF CALIFORNIA

TRIAL COURT FACILITY MODIFICATION
ADVISORY COMMITTEE .
Meeting Date: 04/08/2019

Discussion Item 1 — Court Facilities Trust Fund (CFTF) Fund
Status

Summary:
Update on the status of the Court Facilities Trust Fund.

Supporting Documentation:

o See Presentation



JUDICIAL COUNCIL
OF CALIFORNIA

TRIAL COURT FACILITY MODIFICATION
ADVISORY COMMITTEE

Meeting Date: 4/8/2019

Discussion Item 2 - List E - Approved Court Funded Requests
(CFRs)

Summary:
Review approved List E - Court-Funded Facilities Requests (Facility Modification and L eases).
Facility Modification CFRs: 26
Lease CFRs: 4
Small Project CFRs: 2
Total CFRs: 32

Supporting Documentation:
 List E - Approved Court-Funded Facilities Requests
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JUDICIAL COUNCIL
OF CALIFORNIA

TRIAL COURT FACILITY MODIFICATION
ADVISORY COMMITTEE .
Meeting Date: 04/08/2019

Discussion Item 3 — List F — Funded Facility Modifications on
Hold

Summary:
Review and discuss List F — Funded Facility Modifications on Hold.

Total Project — Count: 8
Total FM Budget Share: $8,471,897

Supporting Documentation:
e List F — Funded Facility Modifications on Hold
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JUDICIAL COUNCIL
OF CALIFORNIA

TRIAL COURT FACILITY MODIFICATION
ADVISORY COMMITTEE
- Date: 04/08/2019

Information Only Item 1 — DMF-I Project List Status

Summary:
Update on the DMF-I projects

Supporting Documentation:
e DMF-I Project Progress Report






JUDICIAL COUNCIL OF CALIFORNIA

Trial Court Facility Modification Advisory Committee

Judicial Council Deferred Maintenance Projects
Monthly Report No. 13
March 28, 2019

Judicial Council of California - Facilities Services - Administrative Division
Kitchell CEM
Development One, Inc.

Project Management
Construction Management
Architect

Contractors

MTM Construction, Mark Scott Construction, Mackone Development,
Enovity, Vincor, ABM, MIK Construction Inc.
Deferred Maintenance Fund Projects Status: For all work associated with roof repairs or replacement;

skylights, elevators, escalators, and wheel chair lifts refurbishment or replacement:

Number of
Current Amount

Projects

Original Estimate

Roof Projects

Page 1 of 10

Design Phase 1S 139,000 S 50,317
Plan Check Phase - S - S -
Bidding Phase - S - S -
Awaiting Shared Cost Letter - S - S -
Construction Phase 58S 1,602,000 S 6,029,594
On Hold - County owned and managed facility. 4 S 487,000 S 487,000
Funded by FM Fund - S - S -
Future Funding 4 S 2,245,000 S 7,798,727
Completed 20 $ 6,898,000 S 17,650,144
Cancelled 7 S 2,240,000 S 156,182
Subtotal 41 $ 13,611,000 $ 32,171,964
Elevator Projects
Design Phase - S - S -
Plan Check Phase - S - S -
Bidding Phase - S - S -
Awaiting Shared Cost Letter - S - S -
Construction Phase 8 § 19,355,000 S 23,446,726
On Hold - County owned and managed facility. 6 S 3,016,000 $ 1,147,473
Funded by FM Fund 2 S 275,000 S 275,000
Future Funding 21§ 7,318,000 S 17,828,260
Completed - S - S -
Cancelled 8 § 2,426,000 S -
Subtotal 45 32,390,000 42,697,458
Grand Total 86 46,001,000 74,869,422



JUDICIAL COUNCIL OF CALIFORNIA

Trial Court Facility Modification Advisory Committee

Judicial Council Deferred Maintenance Projects
Monthly Report No. 13
March 28, 2019

On Hold - County

managed facility.,

PROJECTS (PHASE)

Design Phase
1

Cancelled
15

Construction Phase
13

Completed
20
Future Funding
25
On Hold - County
owned and
managed faciiity. Funded by FM Fund
10 2
Cancelled,
$156,182 PROJECTS (COST)
Design Phase,
Completed, $50,317
$17,650,144

owned and

$1,634,473

Construction Phase,

Funded by FM $29,476,319

Fund, $275,000

Future Funding,
$25,626,987

Page 2 of 10




Judicial Council Deferred Maintenance Projects
Monthly Report No. 13

JUDICIAL COUNCIL OF CALIFORNIA

Trial Court Facility Modification Advisory Committee

March 28, 2019
DMF FUND
$80,000,000 $74,869,422
$70,000,000
$60,000,000
$50,000,000 $46,001,000 $45,000,000
VL T TR P——— --
$40,000,000
$30,000,000
$20,000,000
$10,000,000
s-
Original Estimate Current Amount Total Encumbered
Amount
Design Phase:
# |County Facility Location Project Title Estimated Updated Cost
Cost
11 |Humboldt Humboldt County Courthouse (Eureka) |Roof Replacement $ 139,000 | $ 50,317

Page 3 of 10
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JUDICIAL COUNCIL OF CALIFORNIA

Trial Court Facility Modification Advisory Committee

Judicial Council Deferred Maintenance Projects

Construction Pha

se:

# |County Facility Location Project Title Estimated Updated Cost
Cost
5 |San Bernardino |Annex Courthouse Roof Replacement $ 157,000 | $ 479,200
12 |Kern Bakersfield Superior Court Roof Replacement $ 529,000 | § 1,687,180
15 |Kern Delano/North Kern Court Roof Replacement $ 145,000 | $ 431,996
27 |Orange North Justice Center Roof Replacement $ 534,000 | $ 2,430,336
35 |Santa Clara Historic Courthouse Roof Replacement $ 237,000 | $ 870,349
54 [Kern Bakersfield Superior Court Elevator Replacement | $ 540,000 | $ 541,183
61 |Los Angeles Van Nuys Courthouse East Elevator Replacement | $ 2,143,000 | $ 3,408,802
64 |Los Angeles Inglewood Juvenile Court Elevator Replacement | $ 72,000 | $ 398,644
65 [Los Angeles Inglewood Courthouse Elevator Replacement | $ 1,872,000 | § 3,303,653
67 [Los Angeles Alhambra Courthouse Elevator Replacement | $ 919,000 | $ 2,430,336
68 |Los Angeles Stanley Mosk Courthouse Escalator Renovation | $ 10,300,000 | $ 8,646,341
70 |Los Angeles Edmund D. Edelman Children's Court Elevator Replacement | $ 3,330,000 | $ 3,983,044
72 |Los Angeles West Covina Courthouse Elevator Replacement | $ 179,000 | $ 622,575
On Hold - County owned and managed facility. Working with county to initiate the project:

# |County Facility Location Project Title Estimated Updated Cost
Cost
8 [Solano Solano Justice Building Skylight Replacement | $ 33,000 | $ 33,000
28 |Placer Historic Courthouse Roof Replacement $ 55,000 | $ 55,000
29 |San Diego Hall of Justice Roof Replacement $ 59,000 | $ 59,000
39 [San Luis Obispo |Courthouse Annex Skylights Replacement | $ 340,000 | $ 340,000
43 |Riverside Corona Elevator Replacement | $ 55,000 | $ 55,000
46 [Solano Solano Justice Building Elevator Replacement | $ 72,000 | $ 72,000
55 |Kern Bakersfield Justice Bldg. Elevator Replacement | $ 423,000 | $ 423,000
80 |San Diego South County Regional Center Elevator Replacement | $ 401,000 | $ 401,000
81 [San Mateo Hall of Justice Wheelchair Lift Replacd $ 16,000 | $ 16,000
86 |Ventura Hall of Justice Elevator Replacement | $ 2,049,000 | $ 150,000
Funded by FM Fund:
# |County Facility Location Project Title Estimated Updated Cost
Cost
78 [San Diego North County Regional Center - South Elevator Replacement | $ 232,000 | $ 232,000
83 |Santa Clara Historic Courthouse Elevator Replacement | $ 43,000 | $ 43,000

Page 4 of 10
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JUDICIAL COUNCIL OF CALIFORNIA

Trial Court Facility Modification Advisory Committee

Future Funding:

# |County Facility Location Project Title Estimated Updated Cost
Cost

6 |Santa Barbara |Santa Maria Courts Bldgs C+ D Roof Replacement $ 577,000 | $ 2,000,000
26 |Orange Betty Lou Lamoreaux Justice Center Skylights Replacement | $ 209,000 | $ 209,000
33 |San Diego East County Regional Center Roof Replacement $ 1,131,000 | $ 3,643,501
38 |Ventura East County Courthouse Roof Replacement $ 328,000 | $ 1,930,805
42 [Santa Barbara |Santa Maria Courts Bldgs C + D Elevator Replacement | $ 234,000 | $ 274,320
44 (Solano Hall of Justice Elevator Replacement | $ 418,000 | $ 418,000
48 |Alameda Hayward Hall of Justice Elevator Replacement | $ 892,000 | $ 2,788,802
49 |Alameda Fremont Hall of Justice Elevator Replacement | $ 634,000 | $ 926,800
50 |Contra Costa Wakefield Taylor Courthouse Elevator Replacement | $ 485,000 | $ 1,104,000
51 |Contra Costa Danville District Courthouse (Walnut Cree|Elevator Replacement | $ 96,000 | $ 511,985
52 |Contra Costa George D. Carroll Courthouse Elevator Replacement | $ 231,000 | $ 326,000
53 [San Bernardino |Barstow Courthouse Elevator Replacement | $ 75,000 | $ 167,760
57 |Los Angeles Bellflower Courthouse Wheelchair Lift Replacd $ 50,000 | $ 50,000
58 |Los Angeles Downey Courthouse Wheelchair Lift Replacd $ 140,000 | $ 140,000
59 |Los Angeles Beverly Hills Courthouse Elevator Replacement | $ 777,000 | $ 2,688,288
62 |Los Angeles Van Nuys Courthouse West Elevator Controls Repld $ 205,000 | $ 205,000
63 [Los Angeles Torrance Courthouse Elevator Replacement | $ 1,321,000 | § 2,929,621
66 [Los Angeles Burbank Courthouse Elevator Replacement | $ 119,000 | $ 616,238
69 |Los Angeles El Monte Courthouse Elevator Replacement | $ 536,000 | $ 2,040,000
74 |Orange North Justice Center Elevator Replacement | $ 553,000 | $ 1,260,000
76 |San Diego Kearny Mesa Court Dumbwaiter Replacem{ $ 60,000 | $ 60,000
77 [San Diego Juvenile Court Elevator Replacement | $ 88,000 | $ 262,813
79 [San Diego North County Regional Center - North Elevator Replacement | $ 95,000 | $ 241,000
82 |San Mateo Northern Branch Courthouse Elevator Replacement | $ 84,000 | $ 279,000
84 |Santa Clara Santa Clara Courthouse Elevator Replacement § $ 225,000 | $ 254,000

Page 5 of 10
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JUDICIAL COUNCIL OF CALIFORNIA

Trial Court Facility Modification Advisory Committee

Completed:
# |County Facility Location Project Title Estimated Updated Cost
Cost
1 |Alameda Hayward Hall of Justice Roof Replacement $ 627,000 | § 3,879,313
2 |Los Angeles Airport Courthouse Roof Replacement $ 555,000 | § 622,796
3 |Santa Barbara |Santa Maria Bldg G Roof Replacement $ 255,000 | $ 1,200,000
4 |Riverside Riverside Juvenile Justice Trailer Roof Replacement $ 24,000 | $ 7,575
7 |Santa Barbara |Santa Maria Courts, Bldg F GuttersReplacement | $ 11,000 | $ 350,000
10 [Contra Costa Jail Annex Roof Replacement $ 11,000 | $ 11,000
14 |Kern Bakersfield Juvenile Center Roof Replacement $ 119,000 | § 1,125,458
16 [Kern Shafter/Wasco Courts Bldg. Roof Replacement $ 203,000 | $ 472,218
17 [Kern Taft Courts Bldg. Roof Replacement $ 75,000 | 239,710
18 [Los Angeles Sylmar Juvenile Court Roof Replacement $ 52,000 | $ 231,000
19 [Los Angeles Beverly Hills Courthouse Roof Replacement $ 241,000 | $ 674,936
21 [Los Angeles Chatsworth Courthouse Roof Replacement $ 864,000 | $ 976,361
25 |Napa Criminal Court Building Roof Replacement $ 232,000 | $ 452,185
30 |San Diego Department 9 Trailer Roof Replacement $ 23,000 | $ 7,206
31 |San Diego Department 10 Trailer Roof Replacement $ 23,000 | $ 7,053
32 |San Diego North County Regional Center - North Roof Replacement $ 1,831,000 | $ 2,100,428
34 |Santa Clara Hall of Justice - East Roof Replacement $ 353,000 | $ 1,278,789
37 [Ventura Hall of Justice Roof Replacement $ 837,000 | $ 1,005,285
40 [Riverside Blythe Courthouse - Superior Court Roof Replacement $ 163,000 | $ 163,791
41 [San Francisco Civic Center Courthouse Roof Replacement $ 399,000 | § 2,326,404
Cancelled:

# |County Facility Location Project Title Estimated Cost | Updated Cost Devo One Costs
9 |Alameda Wiley W. Manuel Courthouse Roof Replacement $ 283,000 | $ - $ 102,690
13 |Kern Bakersfield Justice Bldg. Roof Replacement $ 195,000 | $ - $ -
20 |Los Angeles Hall of Records Roof Replacement $ 6,000 | $ - $ -
22 |Los Angeles Mental Health Court Roof Replacement $ 234,000 | $ - $ -
23 |Los Angeles West Covina Courthouse Roof Replacement $ 1,283,000 | $ - $ -
24 |Madera Sierra Courthouse Roof Replacement $ 41,000 | $ 26,746 | $ 26,746
36 |Tulare Visalia Superior Court Roof Replacement $ 198,000 | $ - $ -
45 |San Bernardino |Rancho Cucamonga Courthouse Elevator Replacement | $ 361,000 | § - $ -
47 |Alameda Wiley W. Manuel Courthouse Elevator Replacement | $ 934,000 | $ - $ -
56 |Los Angeles Santa Clarita Courthouse Lift Replacement $ 10,000 | $ - $ -
60 |Los Angeles Hall of Records Elevator Replacement | $ 16,000 | $ - $ -
71 |Los Angeles Central Arraignment Courts Elevator Replacement | $ 533,000 | $ - $ -
73 |Nevada Nevada City Courthouse Elevator Replacement | $ 151,000 | $ - $ -
75 |Placer Historic Courthouse Elevator Replacement | $ 72,000 | § - $ -
85 |Tulare Visalia Superior Court Elevator Replacement | $ 349,000 | $ - $ -
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North Justice Center - Fullerton - Roof

Bakersfield Superior Court - Kern - Roof

e z

Bakersfield Superior C-o-urt - Kern - Roof
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Stanley Mosk Courthouse - LA - Escalators Phase 5

Stanley Mosk Courthouse - LA - Escalators Phase 5
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JUDICIAL COUNCIL
OF CALIFORNIA

TRIAL COURT FACILITY MODIFICATION
ADVISORY COMMITTEE :
Meeting Date: 04/08/2019

Information Only Item 2 — DMF-II Project List Status

Summary:
Update on the DMF-II projects

Supporting Documentation:
e DMF-II Project Progress Report
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Project Management

Judicial Council of California - Facilities Services - Administrative Division

Construction Management

Kitchell CEM

Architect

Development One, Inc.

Contractors

MTM Construction, Mark Scott Construction, Mackone Development,

Enovity, Vincor.

Deferred Maintenance Fund Projects Status: For all work associated with roofs, elevators, wheel chair
lifts, and Building Automation Systems repairs, refurbishment, or replacement.

Project Status

Number of

Original Estimate

Current Amount

Roof Projects
Awaiting for Shared Cost Letter
Consultant Procurement Phase
Design Phase
Contractor Procurement Phase
Bidding Phase
Construction Phase
Completed

Subtotal

Elevator Projects
Awaiting for Shared Cost Letter
Consultant Procurement Phase
Contractor Procurement Phase
Bidding Phase
Design Phase
Construction Phase
Completed

Subtotal

Projects

Building Autmation System (BAS)

Consultant Procurement Phase
Contractor Procurement Phase
Bidding Phase
Construction Phase
Completed

Subtotal

Grand Total

Page 1 of 6

NN W

11

19

29

55

v v unnnunn v nuvnuvoumnn

v n un unun

7,801,975
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PRO.'ECTS (PHASE) Awaiting for Shared

Cost Letter
6

Consultant
Procurement Phase
2

_Design Phase
et
4

Not Started

29 T~

\ Bidding Phase

) 11
—__Construction Phase

: |

PROIJECTS (COST) Awaiting for Shared

Cost Letter
$14,135,136

Consultant
Procurement Phase
$190,000

_____Design Phase
Not Started $1,077,000

$31,250,636

———__Bidding Phase

$13,450,886
———_ Construction Phase

$556,857
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$70,000,000
$60,000,000
$50,000,000
$40,000,000
$30,000,000
$20,000,000
$10,000,000

S-

DMF-1I FUND

561,096,695 $61,096,695

Original Estimate Current Amount

Awaiting For Shared Cost Letter

$861,572

Total Encumbered

Amount

# County Facility Location Project Title Original Project Current Project
Cost Cost

1 Santa Barbara Santa Maria Courts Bldgs C+ D Roof Replacement $ 2,015,421 | $ 2,015,421
2 San Diego East County Regional Center Roof Replacement s 3,855,749 | $ 3,855,749
3 Ventura East County Courthouse Roof Replacement $ 1,930,805 | $ 1,930,805
13 Los Angeles Beverly Hills Courthouse Elevator Replacement S 2,688,288 | $ 2,688,288
18 Los Angeles Edmund D. Edelman Children's Court Elevator Replacement S 3,368,223 | $ 3,368,223
20 San Diego Juvenile Court Elevator Replacement S 276,651 | S 276,651

Consultant Procurement Phase

# County Facility Location Project Title Original Project Current Project
Cost Cost

11 Los Angeles Bellflower Courthouse Wheelchair Lift Replacement S 50,000 | $ 50,000

12 Los Angeles Downey Courthouse Wheelchair Lift Replacement S 140,000 | $ 140,000
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Contractor Procurement Phase

# County Facility Location Project Title Original Project Current Project
Cost Cost

10 San Bernardino Barstow Courthouse Elevator Replacement S 181,343 | $ 181,343

21 San Diego North County Regional Center - North Elevator Replacement S 254,838 | $ 254,838

Bidding Phase
# County Facility Location Project Title Original Project Current Project
Cost Cost

4 Solano Hall of Justice Elevator Replacement S 443,553 | $ 443,553
5 Alameda Hayward Hall of Justice Elevator Replacement S 2,814,355 | S 2,814,355
6 Alameda Fremont Hall of Justice Elevator Replacement S 947,163 | $§ 947,163
7 Contra Costa Wakefield Taylor Courthouse Elevator Replacement S 1,118,468 | $ 1,118,468
8 Contra Costa Walnut Creek Courthouse Elevator Replacement S 524,983 | $ 524,983
9 Contra Costa George D. Carroll Courthouse Elevator Replacement S 338,998 | $ 338,998
15 Los Angeles Torrance Courthouse Elevator Replacement S 2,953,248 | S 2,953,248
16 Los Angeles Burbank Courthouse Elevator Replacement 5 679,558 | $ 679,558
17 Los Angeles El Monte Courthouse Elevator Replacement 5 2,060,363 | $ 2,060,363
19 Orange North Justice Center Elevator Replacement S 1,278,203 | $ 1,278,203
22 San Mateo Northern Branch Courthouse Elevator Replacement S 291,998 | $ 291,998

Construction Phase

# County Facility Location Project Title Original Project Current Project
Cost Cost
24 Los Angeles Santa Clarita Courthouse Roof Replacement S 556,857 | $ 556,857

Design Phase

# County Facility Location Project Title Original Project Current Project
Cost Cost

14 Los Angeles Van Nuys Courthouse West Elevator Replacement S 205,000 | $ 205,000

23 Santa Clara Santa Clara Courthouse Roof Replacement S 196,000 | $ 196,000

26 Orange Central Justice Center Roof Replacement S 234,000 | $ 234,000

25 San Diego Kearny Mesa Court Roof Replacement S 442,000 | $ 442,000

Page 4 of 6




JUDICIAL COUNCIL OF CALIFORNIA

Trial Court Facility Modification Advisory Committee

Judicial Council Deferred Maintenance Projects - 11
Monthly Report No. 3
March 28, 2019

Not Started
# County Facility Location Project Title Original Project Current Project
Cost Cost

27 Los Angeles Van Nuys Courthouse West BAS Upgrades S 537,636 | $ 537,636
28 Los Angeles Compton Courthouse BAS Upgrades S 1,945,000 | $ 1,945,000
29 Los Angeles San Fernando Courthouse BAS Upgrades S 1,116,000 | $ 1,116,000
30 Los Angeles Norwalk Courthouse BAS Upgrades S 2,254,000 | $ 2,254,000
31 Los Angeles Bellflower Courthouse BAS Upgrades S 150,000 | $ 150,000
32 Los Angeles Airport Courthouse BAS Upgrades S 472,000 | $ 472,000
33 Los Angeles Van Nuys Courthouse East BAS Upgrades S 1,432,000 | $ 1,432,000
34 Los Angeles Van Nuys Courthouse West BAS Upgrades S 2,060,000 | $ 2,060,000
35 Los Angeles Glendale Courthouse BAS Upgrades S 399,000 | $ 399,000
36 Los Angeles Alhambra Courthouse BAS Upgrades S 990,000 | $ 990,000
37 Los Angeles Pasadena Courthouse BAS Upgrades S 1,347,000 | $ 1,347,000
38 Los Angeles Metropolitan Courthouse BAS Upgrades S 1,624,000 | $ 1,624,000
39 Los Angeles Pomona Courthouse South BAS Upgrades S 1,372,000 | $ 1,372,000
40 Orange Civil Complex Center ("CXC") BAS Upgrades S 77,000 | $ 77,000
41 Alameda George E. McDonald Hall of Justice BAS Upgrades S 124,000 | $ 124,000
42 Napa Criminal Court Building BAS Upgrades S 181,000 | S 181,000
43 San Diego North County Regional Center - North BAS Upgrades S 750,000 | $ 750,000
44 Los Angeles Inglewood Juvenile Court BAS Upgrades S 129,000 | $ 129,000
45 San Bernardino Barstow Courthouse BAS Upgrades S 120,000 | $ 120,000
46 Orange West Justice Center BAS Upgrades S 722,000 | $ 722,000
47 Riverside Riverside Juvenile Court BAS Upgrades S 177,000 | $ 177,000
48 Orange North Justice Center BAS Upgrades S 972,000 | $ 972,000
49 Riverside Larson Justice Center BAS Upgrades S 909,000 | $ 909,000
50 Alameda Hayward Hall of Justice BAS Upgrades S 1,608,000 | $ 1,608,000
51 Kern Bakersfield Juvenile Center BAS Upgrades S 594,000 | $ 594,000
52 Los Angeles East Los Angeles Courthouse BAS Upgrades S 1,124,000 | $ 1,124,000
53 Alameda Fremont Hall of Justice BAS Upgrades S 1,571,000 | $ 1,571,000
54 San Diego East County Regional Center BAS Upgrades S 1,494,000 | $ 1,494,000
55 Statewide Statewide Assessment S 5,000,000 | $ 5,000,000
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JUDICIAL COUNCIL
OF CALIFORNIA

TRIAL COURT FACILITY MODIFICATION
ADVISORY COMMITTEE :
Meeting Date: 04/08/2019

Information Only Item 3 — Architectural Revolving Fund (ARF)
Projects Update

Summary:
Receive the latest update on the status of facility modification projects in the ARF.

Supporting Documentation:

e Report — CFARF Funds Update — Open Projects
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JUDICIAL COUNCIL
OF CALIFORNIA

TRIAL COURT FACILITY MODIFICATION
ADVISORY COMMITTEE .
Meeting Date: 04/08/2019

Information Only Item 4 — Facility Modification Budget
Reconciliation Report

Summary:
FM Budget Reconciliation Projects Update

Supporting Documentation:
e M Budget Reconciliation Projects Report






JUDICIAL COUNCIL
OF CALIFORNIA

ADVISORY COMMITTEE

Meeting Date: April 08, 2019

Facility Modifications Completed and Canceled

TRIAL COURT FACILITY MODIFICATION

This fiscal year 774 facility modifications funded over multiple fiscal years were completed.
Collectively, the actual costs were under budget of the original estimated amounts by

approximately 94.79%.
REPORTING PERIOD Quantity Estimated Cost of  Actual Cost of FM % of
STATUS FM Program Program Budget Estimated
Budget Share Share Cost
Completed 774 $21,571,238 $20,447,377 94.79%
Funded FMs Canceled 19 $1,040,681 N/A N/A
Non-Funded FMs Canceled 28 N/A N/A N/A
CURRENT YEAR Quantity Cost Adjustment to Current
STATUS (FY18-19) Year FM Program Budget
Completed 331 $656,290
Canceled 10 $22,204
TOTAL COST ADJUSTMENT $629,046

FY 2018-2019 FM Budget YTD Reconciliation

The first meeting of the year in July 2018 included initial encumbrances for statewide planning,

Priority 1 FMs, FMs less than $100,000, and planned FMs, as well as encumbrances for Firm
Fixed Price and the approved FMs over $100,000 and cost increases greater than $50,000. The
revised proposal to the budget amount has been indicated and the reconciled expenditure has
been updated to reflect the revised budget amount that is going to be pre-encumbered for the
remaining fiscal year. Any end of the year fiscal revisions will be reflected after the end of the
fiscal year 2018-2019.
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FY 2018-2019 ($1,000s)

Description Budget Revision Revised Reconciled Funds
Amount to Budget Budget Expenditure  Available
Amount
Statewide FM Plannin
: & $5,600 S0 $5,600 $5,600 $0
Allocation
Priority 1 FM Allocation $7,500 $1,750 $9,250 $9,250 SO
FMs Less Than $100K
. ? $9,000 ($1,000) $8,000 $8,000 SO
Allocation
Planned FMs Allocation $1,864 SO $1,864 S1,864 SO
Priority 2-6 FMs Allocation $37,673 ($750) $36,923 $34,724 $2,199
Energy Efficienc
M g $2,364 S0 $2,364 $2,364 $0
Projects
DMF Contingency $1,000 SO $1,000 $822 S178
Facility Assessments $5,000 SO $5,000 $5,000 SO
DMF 2 Funds to offset
- ($5,000) $0 ($5,000) ($5,000) S0
Facility Assessments
TOTALS: $65,000 S0 $65,000 $62,624 $2,377

Note: The sum totals might be exact because of rounding errors

FY 2018-2019 FM Budget Spending Plan

FY 2018-2019 Spending Plan ($1,000s)
Month/Item Spending

JUL 2018 (approved 7/20) $36,624

DMF Contingency $1,000
AUG 2018 (approved 8/27) $3,022
OCT 2018 (approved 10/12) $5,609

Energy Efficiency $201
DEC 2018 (approved 12/03) $1,317
..... Facility Assessments $5,000
JAN 2019 (approved 1/29) $5,748
MAR 2019 (approved 3/8) $938
APR 2019 (proposed) $3,342
MAY 2019 $2,199
TOTAL $65,000
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