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My Fe l low Ange lenos :

As Mayor,  I  have no greate r respons ib i l i t y than the pub l i c  sa fe ty of Los Ange les .  And here in 

our c i t y,  i t ’s  no t a ques t ion of i f the so-ca l l ed “B ig One” w i l l  h i t.  I t ’s  a mat te r of when .  So we 

cannot a f fo rd to be comp lacen t.  The known r i s k s – to l i fe ,  p roper ty and our overa l l  economy – 

are too great.

Los Ange les has a lways been an ep icen te r of se i sm ic r i s k .  Now, the ac t ion s teps in th i s  repor t 

w i l l  make our c i t y a nat ion- lead ing ep icen te r of se i sm ic preparedness ,  res i l i ence ,  and sa fe ty. 

Th i s  package of ac t ion s teps represen ts a tec ton ic sh i f t of how ear thquake po l i cy i s  made 

in Los Ange les .  To th i s  po in t,  ear thquake po l i cy has more of ten than not been deve loped in 

the immed ia te a f te rmath of a ma jor ear thquake.  And even then ,  momentum qu ick l y d ied ou t, 

l eav ing grave vu lnerab i l i t i e s beh ind .  Today,  Los Ange les i s  address ing our greates t ear thquake 

vu lnerab i l i t i e s proact i ve l y and s t ra teg ica l l y.  

I  have se t a c lear agenda for my Admin i s t ra t ion – to ge t C i t y Ha l l  “ back to bas ic s ” and to 

focus C i ty government on our core respons ib i l i t i e s .  Un for tunate l y,  here in ear thquake coun t ry, 

those respons ib i l i t i e s have been pu t to the ways ide for fa r too long .  That ’s  why I  appo in ted 

renowned se i smo log i s t Dr.  Lucy Jones as my Sc ience Adv i sor fo r Se i sm ic Safe ty.  Th rough an 

unprecedented par tnersh ip w i th the U.S .  Geo log ica l  Survey,  she has spen t the las t year 

s tudy ing our vu lnerab i l i t i e s ;  conven ing s takeho lders and exper ts f rom academia ,  i ndus t ry, 

bus iness ,  government and our commun i t i es ;  and deve lop ing th i s  ac t ion p lan .

The ou tcome of th i s  ex tens i ve process ,  wh ich a l so incorpora tes cu t t i ng edge research and 

les sons learned f rom pas t ear thquakes ,  i s  tha t we are focus ing on th ree ma jor sec tors : 

fo r t i f y i ng our bu i ld ings ,  fo r t i f y i ng our water sys tem and for t i f y i ng our te lecommun ica t ions 

ne tworks .  T ied together,  these ac t ions w i l l  s t rengthen res i l i ence in our c i t y fo r decades to 

come. 

These ac t ion s teps are des igned to be bes t- i n -c lass and ach ievab le .  Th i s  i s  no t in tended to 

s imp ly be the la tes t “ b lue r ibbon commiss ion ” repor t tha t s i t s  on a she l f.  I t ’s  des igned so tha t 

government,  p roper ty owners ,  and commerc ia l  and res iden t ia l  tenants can come together to 

s t rengthen Los Ange les aga ins t a known and ma jor th rea t to l i fe ,  p roper ty,  and our economy. 

Th i s  repor t represen ts a fu l l  year of work by dozens of peop le under the leadersh ip of Dr. 

Jones .  I t i s  w i th the deepes t gra t i t ude to them tha t I  p resen t “Res i l i ence by Des ign . ”

S incere ly,

ER IC GARCETT I

Mayor

S incere ly,
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Res i l i ence  by  Des ign  presen ts the recommendat ions of the Mayora l  Se i sm ic Safe ty Task Force ,  the 
members of wh ich are l i s ted in the Acknow ledgements Sec t ion of th i s  document.   These 
recommendat ions address the c i t y ’s  greates t vu lnerab i l i t i e s f rom ear thquakes w i th s ign i f i can t and 
at ta inab le so lu t ions to :
 
 
•   P ro tec t the l i ves of our res iden ts
•   Improve the capac i t y of the C i ty to respond to ear thquakes
•   P repare the C i ty to recover qu ick l y f rom ear thquakes
•   P ro tec t the economy of the C i ty and a l l  of Sou thern Ca l i fo rn ia .

The Mayoral Seismic Task Force evaluated four areas of seismic vulnerability, namely:

 
•   P re-1980 “ non-duc t i l e  re in fo rced concre te ” bu i ld ings
•   P re-1980 “sof t- f i rs t- s to ry ” bu i ld ings
•   Water sys tem in f ras t ruc tu re ( i nc lud ing impact on f i re f igh t i ng capab i l i t y)
•   Te lecommun ica t ions in f ras t ruc tu re

Executive Summary
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Strengthen Our Buildings

The mos t obv ious th rea t f rom ear thquakes i s  phys ica l  damage 
to vu lnerab le bu i ld ings .   Sof t s to ry and concre te bu i ld ings bu i l t 
before the imp lementa t ion of Los Ange les ’  1976 rev i s ion of the 
bu i ld ing code pose a s ign i f i can t r i s k to l i fe  in  s t rong ear thquake 
shak ing .



6



7

Assess And Retrofit Pre-1980 Soft Story And Concrete Buildings

Th i s  repor t recommends tha t these bu i ld ings be assessed and re t rof i t ted as necessary :

Soft Story

Sof t s to ry bu i ld ings are wood f rame bu i ld ings where the f i rs t f loor has la rge open ings ,   fo r 
examp le tuck -under park ing ,  garage doors ,  and re ta i l  d i sp lay w indows .  Th i s  Repor t recommends 
tha t bu i ld ing owners be requ i red to,  w i th in one year of passage of the imp lement ing leg i s la t ion , 
submi t to the C i ty documenta t ion es tab l i sh ing tha t an acceptab le re t rof i t has a l ready been 
conduc ted ,  or tha t a re t rof i t i s  requ i red .  I t i s  fu r ther recommended tha t re t rof i t t i ng be requ i red so 
tha t f i rs t f loors are s t rengthened to the same capac i t y as second f loors w i th in f i ve years .

Concrete

“Non-duc t i l e  re in fo rced concre te ” bu i ld ings (mos t concre te bu i ld ings bu i l t before the imp lemen-
ta t ion of the 1976 code) are a t h igher r i s k of co l lapse ,  because some par ts of the bu i ld ing such 
as co lumns and f rame connec tors are too br i t t l e  and break in s t rong shak ing .   The we igh t of the 
concre te makes them par t i cu la r l y dead ly when they fa i l .Th i s  Repor t recommends tha t bu i ld ing own-
ers be requ i red to,  w i th in f i ve years of passage of the imp lement ing leg i s la t ion ,  submi t to the C i ty 
documenta t ion es tab l i sh ing tha t an acceptab le re t rof i t has a l ready been conduc ted ,  or tha t a re t-
rof i t i s  requ i red .  I t i s  fu r ther recommended tha t re t rof i t t i ng be mandated w i th in 25 years to e i ther 
the Bas ic Safe ty Ob jec t i ve of the Amer ican Soc ie ty of C iv i l  Eng ineers (ASCE) s tandard 4 1  or to the 
equ iva len t s tandard i f o ther approaches are approved .

Strengthen Our Buildings
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Implement a Seismic Safety Rating System

Our bu i ld ing code i s  des igned around a l i fe - sa fe ty requ i rement tha t mandates 
cons t ruc t ion tha t ensures a low probab i l i t y of co l lapse in the wors t ear thquake.  The 
code i s  no t des igned ,  however,  to make i t so bu i ld ings ,  wh i l e  s t i l l  s tand ing ,  are a l so 
l i ke l y to rema in usab le a f te r an ear thquake.  Th i s  repor t recommends a vo lun tary 
ra t i ng sys tem to encourage bu i ld ing owners to inves t i n  the res i l i ence of the i r bu i ld -
i ngs so tha t they not on ly s tay s tand ing af te r an ear thquake ,  bu t so tha t they a l so 
rema in func t iona l .

Create a Back To Business Program

I n  the a f te rmath of a ma jor ear thquake ,  i t i s  impor tan t tha t our bus iness commun i -
t y i s  ab le to rebound as qu ick l y as poss ib le to m in im ize negat i ve economic impacts 
and to prov ide res iden ts access to impor tan t goods and serv ices .  Fo l low ing a ma-
jo r ear thquake ,  however,  the C i ty ’s  ab i l i t y to cer t i f y bu i ld ings as sa fe for use w i l l  be 
hampered by c i t y se rv ices be ing focused on emergency response and by h igh 
demand on our cadre of bu i ld ing inspec tors .  Dep loy ing inspec tors f rom outs ide of the 
c i t y th rough mutua l  a id agreements i s  t ime consuming .

Th i s  repor t recommends tha t the C i ty deve lop a “Back to Bus iness ” program to 
rap id l y supp lement the capac i t y of the c i t y ’s  bu i ld ing inspec t ion force in the even t of 
a ma jor ear thquake.

Mandatory Retrofit of Buildings that are Excessively Damaged 
in Earthquakes  

Mandate re t rof i t t i ng of bu i ld ings tha t i ncur excess i ve damage in a low leve l  of 
ear thquake shak ing .

Strengthen Our Buildings
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Fortify our Water System

The water sys tem i s  the u t i l i t y mos t vu lnerab le to ear thquake 
damage ,  and tha t damage cou ld be the la rges t cause of 
economic d i s rup t ion fo l low ing an ear thquake.  Por t ions of the 
sys tem are more than a cen tu ry o ld and vu lnerab le to many types 
of damage.  Lack of water wou ld impede recovery and the 
long-te rm loss of a water supp ly cou ld lead to bus iness fa i l u re 
and even mass evacuat ion .   Deve lop ing a more res i l i en t water 
sys tem i s  impera t i ve for the fu tu re of Los Ange les .
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Develop an Alternative Water System For Firefighting

Create a res i l i en t,  redundant a l te rna t i ve water sys tem for f i re f igh t i ng by us ing rec la imed water, 
p ressu r i zed seawater,  se i sm ic res i l i en t p ipes and other methods .

Fortify our Water System

Th i s  repor t recommends the fo l low ing ac t ions :

Fortify the Los Angeles Aqueduct

Los Ange les i s  dependent on impor ted water tha t i s  t ranspor ted across the San Andreas Fau l t i n 
aqueduc ts .  There fore ,  m i t iga t ion a l te rna t i ves fo r the Los Ange les Aqueduc t c ross ing the San Andreas 
Fau l t shou ld be iden t i f i ed and imp lemented .

Fortify Other Aqueducts

The c i t y i s  dependent on severa l  o ther aqueduc ts tha t are the respons ib i l i t y of ou ts ide agenc ies 
w i th whom we mus t coopera te to ensure our water supp ly.  The C i ty shou ld c reate a Se i sm ic 
Res i l i ence Water Supp ly Task Force w i th the DWP, Ca l i fo rn ia MWD, and the DWR, in  an ef fo r t to 
c reate a co l labora t i ve and reg iona l  approach to pro tec t i ng the res i l i ency of our water supp ly.

Increase Local Water Sources

I nc reased use of loca l  water reduces the r i s k posed by re l iance on water impor ted v ia fau l t-
c ross ing aqueduc ts .  In i t ia t i ves to improve loca l  water supp l i es th rough s to rm water captu re ,  water 
conserva t ion ,  water recyc l i ng ,  and San Fernando Va l ley Groundwater Bas in con taminat ion 
remed ia t ion prov ide the bes t poss ib le pro tec t ion and shou ld be suppor ted as fundamenta l 
ear thquake res i l i ence measures .

Fortify Water Storage

DWP dams mus t be ma in ta ined at a leve l  tha t ensures a re l iab le water supp ly and pub l i c  sa fe ty in 
the even t of an ear thquake.

Create a Seismic Resilient Pipe Network  

The water d i s t r ibu t ion p ipes tha t car ry water to our homes are vu lnerab le to fa i l u re dur ing ear th -
quakes ,  and la rge ear thquakes tha t cause shak ing over w ide geograph ic areas can cause hundreds 
or thousands of s imu l taneous p ipe breaks .   DWP shou ld commi t to a fu tu re water sys tem tha t 
u t i l i zes se i sm ica l l y res i l i en t p ipes .   The long-te rm goa l  shou ld be to do th i s  across the C i ty.   Due 
the comp lex i t y of the water sys tem and the cos t of p ipe rep lacement,  th i s  w i l l  be a long-te rm 
pro jec t tha t beg ins in  s t ra teg ica l l y c r i t i ca l  a reas serv ing essen t ia l  fac i l i t i e s and f i re f igh t i ng needs .
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Develop a Statewide Seismic Resilience Bond Measure

Deve lop ing a s t rong res i l i ence ef fo r t i n  a t ime ly manner requ i res an inves tment greate r than cur-
ren t l y ava i lab le budget a l loca t ions .  The C i ty shou ld work w i th loca l ,  reg iona l ,  and s ta te par tners to 
deve lop a se i sm ic res i l i ence bond measure to he lp for t i f y our water in f ras t ruc tu re and make other 
c r i t i ca l  i nves tments .

Implement a Resilience by Design Program at DWP

L .A . ’s  power and water in f ras t ruc tu re i s  i nc red ib l y comp lex and suscept ib le to ear thquake dam-
age.   The C i ty shou ld es tab l i sh a Res i l i ence by Des ign Program w i th in the DWP, cover ing both the 
power and water sys tems ,  w i th resources and au thor i t y to keep an ins t i t u t iona l  emphas i s  on se i sm ic 
res i l i ence as a core func t ion of the agency. 
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Enhance Reliable Telecommunications

Modern soc ie ty and economic ac t i v i t y are dependent on te lecommun ica t ions ,  i nc lud ing ce l l  phones 
and In te rne t access .   The Nor th r idge ear thquake occur red pr io r to these serv ices be ing w ide ly 
ava i lab le ,  so we do not have d i rec t exper ience w i th the i r vu lnerab i l i t i e s .   We can ,  however,  use the 
exper iences in o ther coun t r i es and in o ther d i sas te rs to in fo rm the e f fo r t s  needed to pro tec t v i ta l 
commun ica t ions sys tems .
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Telecommunications

Maintain Internet Access After Earthquakes

To m i t iga te serv ice impacts a f te r an ear thquake ,  the C i ty shou ld par tner w i th se rv ice 
prov iders to remove bar r ie rs to bandwi th and In te rne t access dur ing emergenc ies .  Under 
these agreements ,  se rv ice prov iders wou ld ,  dur ing dec la red d i sas te rs ,  share bandwid th 
and  a l low f ree temporary Wi -F i  access in  pub l i c  locat ions .

Protect the Power System at Fault Crossings 

Our ce l l u la r ne twork i s  vu lnerab le to power ou tages caused by ear thquakes ,  and our 
e lec t r i c  gr id i s  a t h igh r i s k caused by power l i nes tha t c ross the San Andreas Fau l t. 
The C i ty shou ld c reate a Southern Ca l i fo rn ia Ut i l i t y Res i l i ency Consor t i um to 
deve lop so lu t ions fo r cascad ing fa i l u res in  the in te rac t i ng u t i l i t i e s as they cross the 
San Andreas fau l t.   The l i fe l i nes be long to many d i f fe ren t en t i t i e s ,  pub l i c  and pr i va te , 
tha t w i l l  need to coopera te to f i nd so lu t ions to the prob lems .

Create a Citywide Backup Internet System

Deve lop a so la r-powered C i tyw ide Wi -F i  to prov ide res iden ts w i th a way to access 
the In te rne t a t a t ime when the pr imary sys tem i s  d i s rup ted .   Th i s  low power sys tem 
cou ld a l so serve as way to ma in ta in commun ica t ion th rough ema i l  and tex t i ng shou ld 
e lec t r i ca l  sys tem fa i l u res cause o ther commun ica t ions sys tems to fa i l .

Fortify Cellular Towers 

Ce l l u la r towers are des igned and cons t ruc ted to l i fe - sa fe ty s tandards ,  mean ing tha t 
they are des igned to be un l i ke l y to co l lapse ,  bu t no t necessar i l y be func t iona l 
fo l low ing an ear thquake.  The C i ty shou ld amend i t s  bu i ld ing code to requ i re new 
f rees tand ing ce l l u la r commun ica t ion towers to be bu i l t w i th an Impor tance Fac tor of 
1 . 5 .  Ex i s t i ng towers wou ld not be af fec ted .

Advancement of Earthquake Early Warning 

The C i ty of Los Ange les and the U.S .  Geo log ica l  Survey have agreed to beg in 
imp lementa t ion of ear l y warn ing in Sou thern Ca l i fo rn ia w i th pro jec ts w i th the Los 
Ange les F i re Depar tment and the Los Ange les Un i f i ed Schoo l  D i s t r i c t.  Th i s  par tnersh ip 
w i l l  a l low the ear l y warn ing deve lopment to even tua l l y c rea te a bet te r sys tem for a l l 
of Ca l i fo rn ia and other s ta tes .  The C i ty shou ld work w i th Congress iona l  represen ta-
t i ves to ensure a robus t Ear thquake Ear l y Warn ing sys tem .

Th i s  repor t recommends in i t ia t i ves to :


