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3.

Background

During the Assembly Ways and Means Committee meeting on November
3, 1989, the committee requested the Seismic Safety Commission to
estimate the seismic retrofit cost required to reduce earthquake
hazards in existing facilities that would be eligible for SB1250
bond money. The subject of the hearing at the time was Assembly
Bill 17x (Cortese) which is the same as Senate Bills 13x and

1250 (Torres). Senate Bill 1250 is expected to be heard by the
Assembly Ways and Means on January 24, 1990.

In response to your request we have worked with the University of
California, the California State University System, the
Department of General Services, and the Office of Emergency
Services to develop the attached estimates. We have compiled this
information into a single list which draws on existing
information derived from the Commission report titled "Seismic
Hazard Survey - State of California Buildings", SSC-604, April
1981, by Degenkolb and Associates and preliminary (and not always
consistent) estimates by the four agencies. The inconsistencies
between agencies are not critical at this stage since this

information is preliminary.

The 1981 report surveyed 1350 University of California,
California State University, and other state office buildings and
listed building size, age and type of construction, number of
occupants, and ranked the buildings according to a ratio that
considered the cost and possible lessening of life loss. Those
buildings with the highest ranking generally are in greatest need
of further seismic hazards evaluation. They are not necessarily
the only buildings that should be strengthened however, because
many other factors, including the results of further hazards
evaluation, disruption to occupants, and future plans for the
buildings, will influence a building's priority for seismic

retrofit.



Development of Cost Estimates

Cost estimates are based upon the following information
provided by University of California, California State
University, Office of the State Architect and the Office

of Emergency Services to the Seismic Safety Commission:

1. The preliminary costs are for seismic retrofit only, and do
not include other project costs such as fire and safety
measures which are required in the buildings such as
asbestos abatement, or occupant relocation costs and
improvements. Costs for other health and safety hazard
reduction can be comparable to seismic retrofit costs. For
example, the University of California indicates that seismic
‘costs represented an averaée of 38 percent of total costs of
renovating several buildings. It is the intention of the
author to limit the use of the bond moneys to seismic
retrofit costs only, and obtain other funds, when needed,

for the other costs.

2. Costs are for state buildings and portions of buildings
supported by the General Fund. Buildings, or portions of
buildings that are eligible for revenue bonds, are not

included in this cost estimate.

3. Costs for state buildings with seismic retrofit projects
completed or underway are not included in this estimate,
since it is assumed other sources of funds have been

committed in capital outlay plans.

q . Estimates for University of California buildings are based
on the 1981 Degenkolb survey costs and are escalated to

present day costs.

5. Estimates for California State University buildings include
only the buildings ranked in the top third, or top 450
buildings, of the 1981 survey. CSU costs are based on the

past history of seismic retrofit costs for CSU buildings
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escalated to present day costs.

7. Estimates for state office buildings are indexed to July
1992 by the Office of the State Architect. Their estimate
differentiates costs between pre- and post-1955 buildings.
Only 200 of the 1350 buildings in the 1981 Degenkolb Report
are state-owned, non-university buildings. The report did
not include State Hospitals, National Guard facilities,
State Park buildings,_or State Prisons, and the bill's
language allows for changes in retrofit priorities if other

state buildings are found to be a greater hazard.

8. Estimates for local government essential services buildings

by OES are approximate present-day costs.

Differences in the cost estimates provided by the individual
state agencies involved are the results of their different
estimating methods, however, these differences should be expected
at this stage of project development. Estimates on individual
buildings may vary by ds much as fifty percent from these

estimates once specific seismic retrofit projects are considered.



Conclusions

The estimates to improve seismic safety in public buildings give
an indication of the scope of the problem. Based upon the
information provided by University of California, California
State University, Office of the State Architect and the Office of
Emergency Services the combined data indicates that the bond
funds could result in a substantial improvement in seismic safety

for public buildings.

For example, $300,000,000 in bond funds will pay for the seismic
retrofit of approximately 60 to 75 state office buildings.
Approximately 25 to 30 University of California buildings on 7
campuées, can be retrofitted for $175,000,000. Approximately 60
to 70 California State University buildings on 18 campuses can be
retrofitted with an additional $175,000,000. Approximately 750
local government essential services buildings and facilities can
be retrofitted with $300,000,000.

The bond monies will cover about 72 percent of the staté office
buildings total seismic retrofit needs, 48 percent of the
University of California’s need, 31 percent of the California
State University'‘s need, and 75 percent of the local government's
need. Additional funds will be needed after these funds are

exhausted to complete the effort.



Estimated Seismic Retrofit Costs ote a

State Office Buildings Cost
UC Buildings Cost

CSU Buildings Cost

$419,204,456
$361,432,630

$560,326,130 (note b)

Total Estimated Seismic Retrofit Cost

$1 ,340,963,216 {Note c)

Buildings with no Known Seismic Retrofit Progress 959
Buildings with Seismic Retrofits in Progress 24
Buildings with Seismic Retrofits Completed 8
Buildings Determined to have Lower Priority 19
Total Buildings in Database 1010
State Office Buildings with Assigned Seismic Cost. 90
UC Buildings with Assigned Seismic Costs 84
CSU Buildings with Assigned Seismic Costs 229

Total Buildings with Assigned Seismic Costs 403

Total Square Footage with Assigned Seismic Costs 29,694,638
Average Seismic Retrofit Cost per Square Foot $45.16

Notes:

a) Based on survey data from the 1981 Degenkolb Survey, SSC Report

No. 604 and recent cost estimates from 0Sa, UC,

and CSU.

b) Reflects seismic retrofit costs for the CSU buildings ranked

in the top third of the 1981 Degenkolb Survey.

c) Excludes those projects which are funded in the 1990-91 budget.



Draft Summary of Earthquake Hazard
Reduction Costs in Local Government
Essential Services Buildings

and Facilities

Estimating costs for local essential services facilities is ~
difficult because no single survey exists which provides
information about these facilities. The following information is
based on a study of San Francisco's Fire Houses in 1988. For the
fifty three fire houses studied, costs for seismic retrofit
averaged $63 per square foot for structural work and $3.31 for
equipment bracing. The average size of the fire houses in this

study was 9648 square feet.

There are approximately 600 fire departments in the State's
Seismic Hazard Zone 4. Assuming each fire department has an
average of 5 buildings, there are approximately 3000 fire houses

in high seismic risk areas.

Each county also has an emergency operations center (EOC) for a
total of 58 EOC's statewide. The approximate number of local

essential services buildings at risk statewide is then 3058.

If one third of these buildings are assumed to require seismic
retrofit, which is consistent with assumptions about state
buildings, approximately 1000 buildings may be elibible for the
subject bond fund. At an assumed average building size of 8000
square feet, and at $66 per square feet, the approximate scope of
the need for seismic retrofit of local essential services
buildings is $528,000,000. This estimate does not include police

facilities which are also eligible for SB1250 bond money.



APPENDIX A

DRAFT SUMMARY OF THE EARTHQUAKE HAZARD SURVEY
OF STATE OFFICE,
UNIVERSITY OF CALIFORNIA,
AND CALIFORNIA STATE UNIVERSITY
BUI?DINGS



APPENDIX B

DRAFT SUMMARY OF
EARTHQUAKE HAZARD REDUCTION NEEDS
FOR LOCAL GOVERNMENT ESSENTIAL
SERVICES BUILDINGS AND FACILITIES
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EXECUTIVE SUMMARY

This sepcd ﬁ:—-sent; the restits of an engineering evaluation for the edects <f sanhquakes anSS
tacitias, inclucing 40 fire stations, Headquasters, all elements of the Aupxiliary ¥ ater Suppty System
(A'W3S). anc roiscellanecus tuildings operated 7y the San Francisca Zire Departmestt (SFFD).
The evaluation addresses 2l SFFD facities except tvo: one that has been pnaisusl'y resgvred,
2nd another thes has been fnded for reconstruction. The puposs of the eva zatian vras toc

= Dez2rmine the likely performance ol SFFD faclities ina major earthque ke
- Ascommend concertual strengthaning ard /oF offer mitigalion maasures
- Frovide prefiminany’ constructian cost estimaies. whare stresrthenirg o

cthar measures are recommen3od

The a7aluatior crilaria wece that satistactoey performanoe is rondmpaimmert o SFFO poat-
earthquaka funstonality, Project chleda, developed In conjunzticn with ZEFD and the Caparyn2n;
of Public Veods OPVI], werathat all acive facillies ars essential, thas . thay must remain
cpaztioral ¢._ring and after the mxdmum credible zzrthqueke (a Liagnduca B+ event or the San
Ancreas 2ulsl. Unsztisfactory performancs was dafired as impairnent of pod-eanthquzhs

tunctionelity resuting either directly from structura damage or from e4acimlisn of 2 faciity pending
nspection by 2 stuctural engineer.

The scope 0f waxrk for this siudy induded the {following:

-

. Feviaw ol regicnel seismicy axd geology and existg gectechrical
reperts
- Lirited scope field-gectechnical exploraticn
D On-site facJity incpectens
. Drawing revie'ss
a Structural engineerng calculations
- Developmerx of conceplusad miigaticn schemes
- Prefimirery cons:roction cost estimab2s
05 tredae oS i

EQE/AGS

1




17:57

8.1998@

FROM

The primary project beam consistad of ECE Engnearing and ABS, Inc.. with major particpation by
Faye Bernsteln & Assoclates and other corsuftants.

i

Strong sarthquakes arlginating oo the San Andraas Faut, which passes 5 miles tc the west of San
Francisca, and the Hayward Fault, 8 miles 1 the east, have causad extansive structural damage In
the Bay Area. Movement of these faults can produce $twre damaging ground shaking in the city o
wih peak hockzontal accelarations ranging from 30% 10 BI% of grndty. Although aull nptise does

not appear to be a signifizant hazard i San Francisco, impontent potentlal protdams for a larpe

number of SFFD fzcRities are ground settiement, sod iguefaction, and landdiding. Ground

satiement Is possible al 19 tackides. 15 of which could also be subject to liquetaction. Landsiding

coufd affect 3 lacities. Thess effects may kntensify damage lo several of the faclities and disnnt

access tp othar taciRies. Avalable mitigstion measures incduda ralocation of selected faclities ;o

stable sies, ground stabiization tachrques, and reconstruction of facilties 13 resist ground kilre.

Based on historical records, it appears urikely that tocal earthquakes woukd produce a tsunami or

seiche in the Bay Arez. Should elther oceur, hewever, severd SFFDMaclitles coudd be subject to

#nundaticn.

Stuctural anzlys2s indicate that elevan faclitias (1, 8, 24, 31, 37, 44, the Arson Task Force, Chief's
Official Residences, X-5tat on 4, and O'd Stations 16 and 21/ hava mgjor deficlencias that can resuit
in collapse in a maximum credtie sarthqsake. Thileen facilities (stations 2, 11,15, 18, 23, 29, 34,
J6. 49. 41, ths Buresu of Equipment, Head quarters, ard Ashidury Tank Hous2) harse dedizencies
that can rasult in edensive damage and possibly in cdllapsa. Other faciities ars alsolikdly 1o be
damagad, possibly ta an exiert nequiring temporary evacuation. it Is highly unlikely thet ali these
facilities would be simuilanesusly damegad ta this maximur exter.. However, b the present
condiian, substarcial reducticn of overalt facliity unctional by and departmert responsa capabJity
immmediately following a major easthquel.e is very ikely. Carrecticn of these daiziancies ean
genarally be zccomplished bty strucurel strangthening, prismarly through addition ot shear walls,
bracing, 2nd vrli ralnforosmant.

Elzven SFFD faciities, inchudiag Headguasters, the Chiel's Resdence, ard the Janes Streat Tark
ars adjacent to poleatilly hzzardaus bulld ngs that cowe, wih varying degree of prabatiiizy,
coliapse, resulting I substantial damage to tha SFFD fackty and/for ioss of acoess. Otrar
proodmate hazards, induding devsated poser liras, elso exist at many laciities. Since maosi of
these proximale hazards ase privately cvmed, direct mitigaion may be difficuit. A= ocation of
sclected SFFD faclitias and tadio congrol cf the ~axdiary Wazer S apply Systam {AWSS) are viable
altematives.

605, Froeoe /s ii

EQE/AGS




17:57

8.19980

{.

g oy Py sumy — —

FROM

R

Mcnsinuctural componsnts (equipmere, contixils. and architectural slements) in the facities are
generally uranchored 2nd unbraced and are likaty to wst"aln datnage in even a mzderatety strong
carthquake. CF panicuiar concem s the inadequate sekstnic design of key components of the
Awxliary Water Supply System (AWSS),

The net effect d lhese structural, neastruciural, and geologic hazaeds is shoan in Figure 1, which
incicates the guarall risk of funclionality loss for San Francisco Fre Department facBitios lolosaing a
major earthquake. in this figure, high risic indicates that the particular faclity’s functionis expected
to bz heavily impaired, with high: likelhond; moderate risk indficates beavy impairment with
mederats likelihood, and sc on. The localion of Eaciliies wita high risk of impainment is such that
Battalion 3 would be sericusly impaired, and Baitalions €, 7, 10, and Headquarters ar sefious risk.
Tha Central Business, Mission, and Richmond districts ara especially likely to be withaut fire
department service foltgwing a major eesthquake. Overall, foflowing a major earthquake, a
sigrificant portion of SFFD rasowrces coadd be temparariy impaired from degloymert.

Substantial reductian of the high seismic risk assessed (or the SFFD facilies is quite feasitle
through a phased priceitizad pregram of improvements. This program should first address the ery
nigh pricely faclities that are vulnerable to extensive damage In even a moderztely strorg )
szrthqueke. Thes2 inciude the =ix active faciities ‘»ith the highes! coltzpoe potentizl and tha Tve
AWSS faclities, vilal t> depariment lunctionality. This first phase program woud requis
approdmatel ¥ $8.000.000, and should be implemened as soon as possibie. The second ghase
shauld address oihar active facilties: because loss of tunctionality for these fecilides is less likely,
this phase can pregress gver a sgynewhat mecve extended pericd o litre, allhcugh st@ with high
priodty. Strengtfiening ol the strucawes and essantial nansiructural componends for these 38
facHities would costzppraximataty 520,000,900, The third phase could zddress the six inactive
stations fce a toal cost of 35.000.600. athough these ar2 nct a high pricity. A of the above 2asts
are In thisd quarter, 1963 dollars. They indude the cost of 2eign ardd censtrucsion but not the
Ciry’s interraf prograrn admir.istsasian, plarning, management, and financing casts. Thess phases
are summarizec in the able baiow.

Seisic sisk reduction projrams implernerad in a phased pricritzed approach similar to this hzva
been successiuly executed in bath 1he putdic and privace secters. Such appreashes hae proven
to be satislactory metheds for cost efiec:ively reducing the very 522l ris¢s posed by eantquskes.
Cua 12 the critical #nposiznce of SFFD facltes in the €MEC2NCY respviase 10 a major ezriwquake,
it i strongly reconmended that a phased priarkzed program of v provements such as this be
adoptex.
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SF Firehouse costs

1988 Preliminary Cost Estimates for San Francisco Firehouse Seismic Retrofits
Eslimaled Seismic Estimated Seismic
Facility Floor Space(SqFt) Structural Cost  Equipment Cost

1 11,250 $2,210,000 $52,000

2 11,420 $2,165,000 $23,000

3 9,600 $185,000 $23,000

4 7,100 $1,470,000 $0

5 12,600 $210,000 $23,000

6 13,500 $55,000 $15,000

7 15,800 $390,000 $40,000

8 8,000 $750,000 $14,000

9 12,800 $130,000 $34,000
10 14,300 $405,000 $18,000
11 14,000 $265,000 $24,000
12 11,300 $80,000 $48,000
13 18,790 $510,000 $36,000
14 10,900 $610,000 $31,000
15 12,138 $365,000 © $39,000
16 8,800 $570,000 $24,000
17 12,100 $120,000 $42,000
18 10,900 $1,095,000 $30,000
19 11,500 $240,000 $33,000
20 10,300 $340,000 $26,000
21 8,000 $235,000 $26,000
22 5,900 $310,000 $33,000
23 7,500 $325,000 $25,000
24 5,100 $1,090,000 $27,000
25 8,600 $1,300,000 $25,000
26 8,700 $225,000 $25,000
27 12,750 $420,000 $0
28 5,350 $105,000 $34,000
29 9,300 $150,000 $29,000
30 5,500 $1,300,000 $0
31 8,500 $1,375,000 $36,000
32 7,400 $470,000 $22,000
33 5,900 $60,000 $20,000
34 4,400 $705,000 $21,000
35 9,600 $260,000 $21,000
36 16,100 $445,000 $27,000
37 4,700 $1,100,000 $21,000
38 13,400 $280,000 $41,000
39 5,800 $350,000 $32,000
40 4,700 $800,000 $28,000
41 6,400 $345,000 $29,000
42 6,200 $105,000 $20,000
43 10,800 $585,000 $24,000
44 5,800 $1,100,000 $18,000
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