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I. EXECUTIVE SUMMARY 

This Project Feasibility Report presents findings and recommendations from the seismic 

renovation feasibility study of the Pomona Courthouse North. Based on these findings, which 

include results from a cost-benefit analysis, the Judicial Council Facilities Services staff has 

selected to replace the existing court building. Refer to Table 2 and Table 3 for general 

characteristics of the Pomona Courthouse North at the time of this study. 

Facilities Services staff considered a total of three retrofit and two replacement options for the 

Pomona Courthouse North. The consultant team (Arup, CO Architects, and MGAC) estimated 

construction costs and duration for each option and compared these with the benefits of 

retrofitting or replacing the court building. The primary benefit of retrofitting or replacing the 

court building is reduced risk of seismic impacts relative to the existing court building, including 

reduced risk of collapse, fatalities, repair costs, and downtime. The team performed a cost-

benefit analysis to compare the financial effectiveness of the five retrofit and replacement 

options for the Pomona Courthouse North.  

Using outputs from this analysis, as well as additional considerations, the Judicial Council 

Facilities Services staff selected the replace to 2016 CBC option. This option involves replacing 

the existing court building with a new facility that satisfies the requirements of the 2016 

California Building Code. The replace to 2016 CBC option was selected because it has a 

significantly lower cost and longer asset-life extension than other options with similar benefit-

cost ratios. 

Table 1 summarizes the critical seismic deficiencies identified for the Pomona Courthouse 

North, including a description of each deficiency and the risk it poses to the safety of occupants. 

Replacing the court building provides the greatest benefit relative to the high cost of mitigating 

these deficiencies. 

Table 1. List of Critical Seismic Deficiencies for the Pomona Courthouse North 

Deficiency Description Risk 

Inadequate connection of 

diaphragm to walls 

Diaphragm refers to a floor slab or roof. 

The connection to walls needs to be strong 

enough to transfer horizontal forces to and 

from the wall. 

If a diaphragm cannot transfer 

enough load to a wall, damage 

could occur to the diaphragm. In 

turn, this damage could lead to 

loss of lateral support to the 

wall, resulting in failure of the 

wall.  This could pose a 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. 
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Deficiency Description Risk 

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. 

Falling hazards Falling hazards refer to items that could 

detach and cause injury, such as roof tiles, 

heavy wall coverings, canopies, or 

parapets. 

While unlikely to lead to 

building collapse, falling 

hazards could pose a significant 

risk to the safety of building 

occupants. 

The replacement building would be approximately 78,400 square feet in program gross area and 

accommodate 7 court departments, with supporting court administration, secure holding spaces, 

and separate circulation paths for public, staff, and in-custody participants. The existing current 

court building has 47,267 square feet of total area. The replacement building will cost 

approximately $47.9 million and take approximately 24 months to complete. Its location would 

be in general vicinity of the existing court building in Los Angeles County. Determination of a 

replacement building site and design of the new facility are beyond the scope of this study.  
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II. 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 Seismic Renovation Feasibility Report presents findings and recommendations from the 

feasibility study of the Pomona Courthouse North. 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 I 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, outlined further in Section VII.A (note 

that one court building was removed from the study due to lack of building drawings). 

Facilities Services engaged the consultant team in January 2018 to perform the study, which 

was completed in December 2018. 

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 
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overall facility conditions before performing a supplemental seismic assessment to confirm 

previously identified deficiencies and identify new ones. 

The consultant team then designed a conceptual retrofit scheme for the Pomona Courthouse 

North 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. Appendix C provides the drawing package that describes the retrofit 

scheme, collateral impacts, and code-required upgrades. 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. Refer to Sections VII.E, VII.G, and VII.H for 

additional discussion of minimum retrofit requirements, the approach for designing the 

conceptual retrofit scheme, and determination of collateral impacts, respectively. 

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). Refer to 

Section VII.F for additional description of each retrofit and replacement option. 
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A total of five retrofit and replacement options were considered for the Pomona Courthouse 

North. The consultant team developed construction cost estimates and durations for each 

option (refer to Section VII.I) 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 (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 VII.J for additional information about the risk assessment 

methodology. 

The consultant team then performed cost-benefit analyses to compare the financial 

effectiveness of the five retrofit and replacement options for the Pomona Courthouse North. 

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 VII.K for additional discussion of 

the cost-benefit methodology. 

The conceptual retrofit scheme for the Pomona Courthouse North was 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. Refer to Appendix E for additional 

information about the peer review. 

C. Report Organization 

Section III of this report describes the general characteristics of the Pomona Courthouse 

North as it existed at the time of this study, including descriptions of critical seismic 

deficiencies and anticipated seismic performance.  

Section IV summarizes each of the five retrofit and replacement options considered for the 

Pomona Courthouse North and describes the option selected by Judicial Council Facilities 

Services staff in more detail.  

Section V presents results from the cost-benefit analysis of the selected option.  

Section VI lists important project risks, assumptions, and unknown information for the 

Pomona Courthouse North and describes the potential impact each item could have on the 

conceptual retrofit scheme, its collateral impacts, and its construction costs and duration.  

Section VII summarizes the scope and approach for the overall seismic renovation feasibility 

study. 
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Appendix A provides a list of abbreviations and glossary of terminology used throughout this 

report. Appendix B provides additional information about each of the five retrofit and 

replacement options. Appendix C provides structural and architectural drawings that show 

the conceptual retrofit scheme in detail. Appendix D provides a detailed cost breakdown for 

the selected renovation option. Appendix E provides a letter from R+C, structural peer 

reviewer to the Judicial Council, stating their professional opinion about overall 

appropriateness or validity of the conceptual retrofit scheme proposed by consultant team for 

the Pomona Courthouse North. 

The detailed methodology report (Arup 2019), issued as a separate document, provides 

detailed information about the project approach and methodology, including minimum code 

requirements for seismic retrofits, basis of retrofit design, seismic risk assessment 

methodology, and cost-benefit analysis approach.  
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III.  EXISTING BUILDING CHARACTERISTICS 

This section describes the general characteristics of the Pomona Courthouse North as it existed at 

the time of this study, including descriptions of critical seismic deficiencies and anticipated 

performance in a strong earthquake. 

The consultant team obtained information from a variety of sources, including documents and 

databases provided by Judicial Council staff (e.g., structural and architectural drawings, previous 

seismic evaluation reports, and facility condition assessments), notes and observations from site 

inspections and interviews with facilities staff at each court building, and results from 

supplemental ASCE 41-13 Tier 1 evaluations and FEMA P-58 risk assessments performed 

by the consultant team. Refer to Section VII for additional discussion of the sources of 

information considered in this study. 

A. General Information 

Table 2 provides general information about the court building, including location, gross floor 

area, number of daily visitors and staff, seismic hazard, and number of building segments. A 

building segment refers to a portion of the court 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. 

Table 2. General Characteristics of the Pomona Courthouse North 

Address 350 W. Mission Blvd., Pomona 

Gross floor area 47,267ft² 

Number of daily visitors and staff* 662 

Seismic hazard level† 0.95g 

Liquefaction tier‡ Low 

Asbestos present** Yes 

Number of building segments 2 

Replacement cost†† $47.9 million 

*  Based on average number of people passing through court building metal detectors (data provided by superior court 

staff) 

†  Based on the design short-period spectral response acceleration parameter, SXS, for the BSE-1E Seismic Hazard Level 

specified in ASCE 41-13 (2014), which measures the intensity of ground shaking having a chance of occurrence no 

more than 20 percent in 50 years (or once every 225 years); larger values indicate higher seismic hazard 

‡  Based on previous liquefaction studies by the United States Geological Survey and California Geological Survey (USGS 

2000, USGS 2006, Jones et al. 2008); a site-specific geotechnical evaluation is required to verify liquefaction 

susceptibility at the court building 

**  Based on data provided by Judicial Council Facilities Services and superior court staff; presence and extent of asbestos 

to be confirmed in future studies 

†† Based on 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 (data provided by Judicial 

Council staff to consultant team); refer to Section VII.F for additional information 
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Table 3 provides additional information for each segment of the court building, including 

number of floors, construction year, building type, and SRR. The Judicial Council Facilities 

Services staff provided the consultant team with an SRR for each building segment. The SRR 

is based on the probability of collapse determined from FEMA’s Hazus Advanced 

Engineering Building Module, which adapts the standard Hazus methodology for estimating 

regional earthquake impacts for application to single buildings. Higher SRR values indicate 

higher collapse risk. For additional information about how the SRRs are computed, refer to 

the R+C report (2017). 

Table 3. General Characteristics of Each Building Segment 

 

Building Segment 

Pomona Courthouse North (1990 

Addition) (19-W2-A) 

Pomona Courthouse North (1955 

Building) (19-W2-E) 

Gross floor area 10,363ft² 36,904ft² 

Number of floors 2 2 

Height 32ft 32ft 

Year on original 

drawings* 

1990  1955 

Building type† RM2/RM1 RM2/RM1 

Seismic risk 

rating‡ 

0.03 27.57 

* The year listed on the original, as-built drawings is roughly equivalent to the year the building segment was constructed, 

which can be used to determine the age of the building 

† Refer to Appendix A for additional description of building type 

‡ Indicates the degree of damage from an earthquake, with higher values representing higher collapse risk; see the R+C 

report (2017) for additional information. 

Figure 1 provides a satellite image of the court building showing its overall configuration and 

construction. Figure 2 provides a satellite image of the court building overlaid with 

information about each building segment. 



Seismic Renovation Project Feasibility Report 

Pomona Courthouse North (19-W2) 

9 

  

Figure 1. Satellite Image Showing an Overview of the Court Building (Source: Google Earth) 

  

Figure 2. Satellite Image Showing Each Building Segment (Source: USGS) 
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B. Overview of Critical Seismic Deficiencies 

Table 4 summarizes the critical seismic deficiencies identified for the Pomona Courthouse 

North, including a description of each deficiency and the risk it poses to the integrity of the 

structure and the safety of occupants. The consultant team performed a supplemental ASCE 

41-13 Tier 1 evaluation of the court building to identify critical seismic deficiencies. The 

team also reviewed previous seismic assessment reports provided by Judicial Council 

Facility Services staff. Refer to Section VII.G for additional information about the overall 

seismic evaluation process and to the retrofit drawings in Appendix C for more specific 

descriptions of each seismic deficiency. 

Table 4. List of Critical Seismic Deficiencies for the Pomona Courthouse North 

Deficiency Description Risk 

Inadequate connection 

of diaphragm to walls 

Diaphragm refers to a floor slab or roof. The 

connection to walls needs to be strong enough 

to transfer horizontal forces to and from the 

wall. 

If a diaphragm cannot transfer 

enough load to a wall, damage 

could occur to the diaphragm. In 

turn, this damage could lead to 

loss of lateral support to the wall, 

resulting in failure of the wall.  

This could pose a 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. 

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. 

Falling hazards Falling hazards refer to items that could 

detach and cause injury, such as roof tiles, 

heavy wall coverings, canopies, or parapets. 

While unlikely to lead to 

building collapse, falling hazards 

could pose a significant risk to 

the safety of building occupants. 

C. Overview of Seismic Performance 

The consultant team performed a FEMA P-58 risk assessment of the Pomona Courthouse 

North (as existed at the time of this study) to predict damage and related consequences in 

terms of fatalities, repair costs, and downtime under several earthquake intensity levels, 

ranging from small, frequent earthquakes to large, rare ones. Refer to Section VII.J for 

additional information about the risk assessment methodology. 
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The predicted losses at each earthquake intensity can be converted into annualized losses for 

the current existing court building. Table 5 provides information about the anticipated 

seismic performance of the Pomona Courthouse North in terms of annualized losses. 

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 shown in Table 5). 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. Anticipated Seismic Performance of the Current Existing Pomona Courthouse North 

Annual losses from fatalities* $5,029,000  

Annual losses from repair costs $157,000 

Annual losses from downtime $203,000 

* Annual losses from fatalities 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 IV of 

the detailed methodology report (Arup 2019) for additional information about the risk assessment methodology and 

findings from a sensitivity study on building populations 
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IV. SELECTED REPLACEMENT OPTION 

Table 6 summarizes outputs from the cost-benefit analysis of each retrofit and replacement 

option for the Pomona Courthouse North. The benefit-cost ratio (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. The assumed asset-life extension is an important variable in the cost-

benefit analysis, as it determines the length of time over which the benefits of retrofit or 

replacement can accrue. Refer to Section VII.K for additional discussion of the cost-benefit 

methodology and Appendix B for additional outputs from the cost-benefit analysis of each 

retrofit and replacement option. 

Table 6. Summary of Outputs from Cost-Benefit Analysis of Five Retrofit and Replacement Options for the 
Pomona Courthouse North 

 

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)‡ 

Total construction 

costs  

$27.0 million There are no 

priority 

upgrades for 

the court 

building, 

therefore the 

priority 

upgrades 

retrofit option 

is not possible 

$47.9 million $47.9 million $50.3 million 

Construction 

duration 

24 months 24 months 24 months 24 months 

Benefit-cost ratio 1.76 1.53 1.72 1.67 

Asset-life 

extension 

15 years 40 years 50 years 50 years 

* Assumes construction work is performed in phases (either by floors or zones of the buildings, outside normal court hours) to 

minimize its impact on operations; total construction costs include hard construction costs for all building segments and a 

cost premium for phased construction; refer to Appendix B for construction costs, duration, and benefit-cost ratio for 

unphased construction (i.e., court staff and functions moved to a temporary facility during retrofit); in this study, the cost 

premium for phased construction was typically less than the cost to rent and fit out temporary space 

† Assumes court staff and functions moved to temporary facilities during renovation because of highly disruptive nature of a 

full renovation (i.e., phased construction not possible); total construction costs include hard construction costs for all building 

segments and the cost to rent and fit out temporary space 

‡ Assumes replacement facility is constructed at a location different than the existing court building; total construction costs 

include hard construction costs but exclude land costs, demolition costs, or cost to rent and fit out temporary space 

Using outputs from the cost-benefit analysis (in combination with additional considerations 

described in Section VII.L), the Judicial Council Facilities Services staff selected the replace to 

2016 CBC option (Option 4). The replace to 2016 CBC option was selected for the following 

reasons: 

1. It has the lowest ratio of construction cost to asset-life extension among options with 

similar BCRs. 

2. Because the court building is undersized for the number of court departments it 

contains, this option allows for a more modern and appropriately sized facility. 
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Table 7 summarizes construction costs and duration to replace the current existing court building 

with a new multipurpose court facility that satisfies the requirements of the 2016 CBC and the 

2011 Judicial Council California Trial Court Facilities Standards. The replacement building 

would be approximately 78,400 square feet in program gross area, and accommodate 7 court 

departments, with supporting court administration, secure holding spaces, and separate 

circulation paths for public, staff, and in-custody participants. The existing current court building 

has 47,267 square feet of total area. 

Table 7. Construction Cost Estimates and Duration for Replacement Court Building 

 Replace to 2016 CBC (Option 4) 

Construction costs $47.9 million 

Cost to phase 

construction 

N/A 

Total costs $47.9 million 

Area 78,400ft²  

Cost per square foot $610 

Construction duration 24 months 

The replacement court building would provide the Superior Court and public with a fully 

functional, secure, durable, and energy efficient court facility that could accommodate any case-

type calendar including criminal cases and jury trials. Consistent with Judicial Council general 

practice for new court buildings, the replacement court building would contain only Superior 

Court functions; it excludes area currently used by county agencies in the existing Pomona 

Courthouse North. The replacement option does not include a staff/public parking structure. The 

location of the replacement court building would be in general vicinity of the existing court 

building in Los Angeles County. Determination of a replacement building site and design of the 

new facility are beyond the scope of this study. 

The consultant team recommends designing any new replacement building to exceed the 

minimum requirements of the 2016 CBC to achieve more resilient seismic performance. 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 REDi building is explicitly designed to recover functionality 

within a specified timeframe after a large earthquake (e.g., 30 days for REDi Gold performance) 

and cost marginally more than a code-compliant one (typically less than 5 percent more). 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.  
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