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PREFACE

This preliminary report summarizes the impressions of the 19 Sep*ember 1985
Mexico earthquake by the reconnaissance team dispatched to Mexico City jointly
by the National Research Council (NRC) of the National Academy of Sciences and
the Earthquake Engineering Research Institute (EERI).

The NRC and EERI have been working together in post-earthquake disaster
inrestigations in foreign countries since 1977. The two organizations
alternate in leading the investiga*ions. The NRC is taking the lead in %he
current event, with full support from “he staff of EERI. In addition, the
Electric Power Research Institute (EPRI) has contributed to this earthquake
investigation by providing findings on industrial and power facilities
gathered by i%ts six member reconnaissance -eam.

The main objectives of the reconnaissance team were to establish contact
with Mexican researchers and engineers, documen* perishable informa*ion, and
make general recommendations for further survey missions and research. Some
of the team's findings were briefly presented on 3 October 1985 in Washington
D.C., followed by a more detailed presentation in San Francisco, California,
on 14 October 198S5.

The members of the team, followed by their specialty area, were: Dr,
Mete Sozen, Team Leader (structural engineering); Dr. James Brune
(seismology); Mr. Sam Swan (industrial facilities); Mr. Edwin Johnson
{structural engineering); Dr. Ellis Krinitzsky (geology and geotechnical

endineering); Mr. Paul Flores (social sciences/emergency response); and Mr.
Luis Escalante {(lifelines).
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I must be emphasized tha* this is a preliminary report which has not
undergone the official review process of the National Academy of Sciences. It
is considered a limited use documen:t. Copies are being distributed only *o
members of EERI and the Committee on National Disasters of the National
Research Council, This document is not to be gquoted or cited. Any opinion,
finding, conclusion, or recommendation expressed in this report is that of the
authors and do no:t reflect the views of the National Research Council, the
Earthquake Engineering Research Institute, the National Science Foundation, or

the organizations of the authors.
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1
INTRODUCTION

The main shock of the earthquake occurred at 13:17:47,.6 GMT (7:17:47.6 a.m. in
Mexico City), having a Richter surface wave magnitude of 8.1 (Hs). The
epicenter was located near a small town, Lazaro Cardenas, on the Pacific coast
of Mexico in the state of Guerrero. The distance from the epicenter to Mexico
City was estimated to be 400 km (250 miles). According to aftershock data,
the rupture zone was inferred to extend about 200 km (125 miles}, with Lazaro
Cardenas near its middle. While progressing northwest and southeast from
Lazaro Cardenas on the surface, the rupture penetrated obliguely under the
landmass of Mexico. An earthquake-related tidal wave with a height of almos:

2 m (6 £+) was observed on the beaches around Lazaro Cardenas.

STRONG MOTION MEASUREMENTS

The Guerrero accelerograph array, which was being installed as a joint project
of the National Autonomous University of Mexico {UNAM) and the University of
California at San Diego (UCSD) under the sponsorship of the Na*ional Science
Foundation, had 20 of 30 planned stations in place. Seventeen of these
stations produced strong motion records. Measured peak accelerations in the
epicentral region were 0.15 g and the duration of shaking with accelerations
not less than 0.1 g exceeded 10 sec.

The Institute of Engineering at UNAM malntains a network of a dozen

stations to measure strong ground motion in Mexico City, and all of these



stations have produced data. Jorge Prince of UNAM made the reduced udaca
available to interested professionals two days after the main event. The
Institute of Engineering's efforts in this respect were exemplary and reflect
a high level of capability in state-of-the-art technology and data processing.
In general, the strong motion measurements in the metropolitan area
indicate that the earthquake's intensity was very small in areas away from the
old lake bed. However, within the central portion of Mexico City, which is
founded on a dried lake bed, the motion was measured to be about 0.2 g or five
times as large as in the ocutlying districts. Another importan= characteristic
of the ground motion was its steady pace, depicted (manually digitized and
replotted) in Pigure 1 for one of the accelerograph sites (station SCT). At
this site, the ground moved a total distance of about 40 cm (16 in) (peak to
peak) completing each cycle in 2 sec. The steady nature of the ground motion
exacerbated its influence on medium-rise buildings. At another site, 5 km {3
miles) from station SCT, the dominan* ground period appeared to be 3.5 sec,
Pigure 2 provides a preliminary measure of the intensity of the moticn
obtained a* station SCT, Mexico City. The veloclty response spectrum for that
motion is compared with the response spectrum for a well-known U.S5. strong
motion record, El Centro 1940 N. While the spectral velocity for El Centro
1940 exceeded that of SCT 1985 for periods up te 1.5 sec, the motion at BCT
had an impressively higher velocity response for higher ground motion periods.
From Figure 2 it may be concluded that low-rise buildings would not% be
excited by the motion measured at sta*ion SCT while medium-rise- buildings with
effective periods approaching
2 sec would be susceptible.
The Mexico City design spectrum for the part of the city located gver the
014 lake region is compared with that calculated from the manually digitized
record for a damping factor of 10 percent. Both plots are normalized to a
maximum of one. While no quantitative conclusions can be drawn from Fiqure 3,
it is clear that the Maxican Code writers expected the frequency content
recorded on 19 September. It {s not certain, however, whether the sustained
nature of the almost constant periods of ground motion together with the
maximum acceleration (0.2 g) was considered to be credible before the event of
19 September.
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2
EARTHQUAKE EFFECTS

STRUCTURAL DAMAGE

As widely reported, structural damage to buildings within the lake bed region
was severe. AS many as 500 structures may have been severely damaged or
to-ally destroyed. In general, this group included buildings ranging in
height from 5 to 21 stories. Casualties could approach 10,000.

Much of the s*ructural damage occurred in medium~rise reinforced concrete
structures because reinforced concrete was the mos:t common construction
material for such buildings. Before discussing failure, it mus®t be stated
that even within %he lake area, the number of collapsed or heavily damaged
buildings will not likely amount *o more than a fraction of 1 percent of all
building units.

Some of the falflures can be a*:ributable %o the age of *he buildings.

rrong evidence indicates that the ground motion in Mexico City during the 19
September earthquake was appreciably stronger than %ha: for the 1957 event.
Several buildings that had survived that even:t suffered serious damage or
collapsed on 19 September., It is conceivable tha®: those buildings, unless
strengthened after construction, might have had obvious defects. However,
Mexico City buildings are typically built to resis: earthguake effects.
Systematic inspection and tests may reveal examples of substandard
construction or design, bu%t it fs unlikely tha: more than a very small

fraction of medium=-rise buildings constructed in the last two decades are
substandard.



Definitive identification of characteristics %ra% led %o damage or
destruction mus% await further documentation and study. A few preliminary

impressions abou® structural characteristics “ha* were observed in damaged
buildings follow.

STRUCTURAL CHARACTERISTICS OF DAMAGED BUILDINGS

A preliminary inspection revealed that buildings with structural or
architectural damage *ended %o have relatively flexible consiruction caused by
girders of low dep*h (filled-in segmen%s of "re%ticular”®” or waffle slabs), long
span leng+hs, and slender columns. Many cases of collapse also involved firs:
stories of buildings that were more flexible than upper stories because of the
need to accommodate garages or stores,

Many structures had columns that were progressively reduced in size from
the base upwards, giving the impression that the designers did their best %o
economize and presumably stay within building code requirements. In Some
cases, the amount of transverse reinforcement used in columns appeared %o be
less than the amoun% required by U.S. building st-andards for ear*hquake
regions.

A recurrent cause of damage in the upper s%ories of adjacen* buildings of
different heights involved a seismic join: or space between the two buildings
that appeared inadequa*e for the na-ure of this earthquake.

One 21-story s%ructural steel building and i%s adjacen% l4-story building
of similar construction were both totally destroyed. It was quite possible
that when the 2l-story building failed, i%t took the l4-story building with it.

As previously stated, the low-rise and colonial-type construction in the
city fared very well. This success was not necessarily atiributed to strength
but rather the fac* tha:t the ground motion did no* excite low-rise s-ructures.

Critical damage from possible foundation movement needs to be evaluated.
It is not too much of an exaggeration to claim tha* virtually no building in
the lake region of Mexico City is standing exactly as it did before the

earthquake. There were several instances of buildings leaning out of plumb
from 10 to 15 degrees.



Outside Mexico City, Ixtapa (a town near Lazaro Cardenas) was reported to

have several severely damaged modern buildings. Structural damage was also

reported in the states of Jalisco and Michoacan.

DAMAGE TOQ PUBLIC AND SUPPORT SYSTEMS

Schools and Hospitals

The survey team cbserved structural problems with three school buildings; one
was totally collapsed and the other two were partially collapsed. For the two
with relatively heavy reinforced concrete construction, i“ appeared again %tha%
architectural reguirements had made them flexible, making them vulnerable to
the long earthquake ground motion. One of the school buildings, near the
Tepito distric% of Mexico City, had very slender walls tha% had clearly
overturned.

Mexico City has three main hospital systems: the Juarez Hospital, the
General Hospital, and the IMSS or Social Security Hospital. During the first
week after the earthquake, none was fully opera%ional. There was a very
serious failure of a 13-s*ory building in the Juarez Hospital complex. The
General Hospital complex had suffered two serious failures--collapse cof the
seven-story obstetrics building (apparently a post-tensioned construction) and
the intern dormitory. The Social Securi*y complex had serious partial
collapses in its Medical Center and the Children's Hospi%tal. According to

reports, surviving patients found adequate space elsewhere in the city.

Power Systems

The National Power Generation and Transmission System did no* suffer
significant damage. Distribution lines were damaged in various areas by
collapsed buildings, but power loss occurred only in the immediate vicinity of

severely damaged buildings. Estimated effects to the distribution system
within Mexico City are as follows:



¢ Damaged %transformers: 113 out of 26,000

0 Poles affected: 50 ou: of 350,000 primary feeder lines

© Lines damaged: € km {3.7 miles) ocu* of 10,500 km (6,520 miles)
0 Secondary dis%ribu*ion lin:s damaged: 10 km (6.2 miles) ocut of

15,750 km (9,790 m:les)
¢ Consumer connec+ions ou- nf service: about 15,000 oux of

3.2 million.

Water Systems

Damage to water gystems occurred mos+ly in the distribu*ion pipelines in %he
eastern and southeastern regions of Mexico City. It has been reported that an
agueduct conveying water from the south had been damaged.

Insufficient water flow and loss of water pressure affected 3 to 5
million citizens ocut of abou: 18 million citizens in Mexico City. The normal
use of water per capi®a in Mexico City is 30 to B0 gallons per day.
Immediately after the earthquake only 3 to 4 gallons per capita per day were
available. By 25 September 1985, most private water cisterns were empty, and
many communities were relying on tank *ruck deliveries or purchases by

con*ainer from itinerant vendors.

Propane Gas

Propane gas systems did not suffer significant damage. Collapsed buildings
caused some gas leakage., The only reported major fire from gas leakage was at
the St. Regis Hotel where gas from rup*ured pipelines ignited and caused a

major explosion.
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Communica%ions

Telefonos de Mexico, the National Telephone Company, suffered major damage to
its long distance telephone transmission equipment and heavy loss of life
among personnel when the top three stories of its five-story office building
collapsed. All service outside of Mexico City was lost, and no estimate was
possible about when service would be restored. Telephone communica%ions
within Mexico City appeared to be completely operational.

Sanita*ion Lines

Very little damage was reported %o pipes carrying sewage for Mexico City.
Water distribution lines were more likely to be damaged. Because sewage lines

were inactive from lack of wa*er, thorough damage assessmen® could not be made
by officials.

Transportation

No significant damage to streets and bridges within Mexico City was found.
Minor buckling of pavemen%s was observed in the lake area primarily because of
previous excavaticn in these areas. The Metro was working smoo*hly. Alirports

were not damaged and were operational the day after the earthquake.

EFFECTS ON INDUSTRIAL AND POWER FACILITIES

There are two major hydroelectric power plants (La Villita and El1 Infiernillo)
and a large modern steel mill (SICARTSA) near the epicenters of the main
earthquake and the major aftershock. Near Mexico City are two large
fossil-fueled power plants. Smaller substations and power plants exist
throughout the affected area, The power plants and substations are designed

to modern seismic code requirements and include many seismic resistant
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features. The steel mill consis*s mainly of large s*ructyral steel industrial
buildings that are ear‘hquake resistant.

In the epicentral region, recorded peak ground accelera*ions (on rock)
were about 0.15 g, Many buildings suffered significant architectural and
structural damage in the towns of Lazaro Cardenas and Ixtapa, requiring
evacuation and extensive repairs.

There was no significant damage to the power generating facili*ies in %he
epicentral region. Equipment installations were adequa*ely anchored, and had
no damage. All systems at the plants operated normally through the severe
ground shaking, Some units tripped off line by protective systems. This was
caused by problems associated with the power distribution sys-em. Following
the earthquake, the units were reconnected with the power grid following a
brief inspection.

Except for its concrete structures, the steel plan:t had minimal damage
from the earthquake. Equipment damage was limited to high voltage switchyard
equipment that caused partial loss of offsite power. The plan%'s emergency
onsite power generating system was put into operation immediately. One
emergency turbine generator of the two unit system would not star:t. The cause
is not yet confirmed and may be earthquake related. All of the many steel
frame industrial structures performed well. The only building damage was to a
large concrete administration building. An underground water pipe cracked.
Long runs of pipes and cable trays on overhead steel frame s-ruc-ures had no
apparent damage.

The power plants near Mexico City are situated on the firmer soils
outside of the city and are seismically designed. They were subjected to only
very weak ground shaking and had no damage, as evidenced by the team's survey

of the Valle de Mexico power plant.
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3
EMERGENCY MANAGEMENT AND SOCIETAL RESPONSE

A report issued in 1981 by the National Security Council and the Federal
Emergency Management Agency indicated tha® California was unprepared to handle
the consequences of a catastrophic earthquake affecting one of its
metropolitan regions. A similar assessment could have been made of Mexico
City. The problem of disaster preparedness in Mexico City has been further
compounded by poor socio-economic condi*ions during the past few years. The
discussion tha*t follows addresses three general areas relating to emergency

management: hazards reduction and preparedness, emergency response, and

post-earthgquake construction.

HAZARDS REDUCTION AND PREPAREDNESS

Programs to reduce hazards and educate the public on preparedness in Mexico
City were in need of greater support before the earthquake struck. The
federal departmen% established in 1977 to develop such programs was eliminated
by the curren* administration, most likely for austerity reasons. The
importance and cost-effectiveness of such programs constitute a lesson learned
from this tragic event, Hazards reduction programs are difficult to design
and costly to carry out, but such programs prove to be cost-effective in the
aftermath of a2 ca*tas*rophic earthquake. Mexico now faces billicns of dollars
in physical losses and staggering soclal losses, such as human casualties and
suffering, as well as the disruption of daily living.

13



In any large metropolitan area exposed to seismic risk, the appropriate
care-aker for emergency preparedness is the local level of government.
Although Mexico City may be considered to be administered by the national
government, in the final analysis it is not much differently managed than most

U.S. metropolitan areas.

EMERGENCY RESPONSE

Mexico City's emergency response was both exhilarating and ex“remely
problematic., Search and rescue efforts %took some time Lo organize. Whether
or not a faster response would have saved more lives is a gquestion that merits
further study. There is no doub:, however, tha% many rescues immedia-=ely
after the earthquake were attributed to tremendous citizen response.

A critical period was reached in the city's search and rescue effor: when
organization and technical expertise were of the utmos: necessity, It became
evident that a multidisciplinary team was required for expeditious rescues.
Engineers and medical and fire personnel should have been working together as
a team as the time to £ind victims alive became more cri*ical.

Mexico is not alone in its need for more effective methods of urban
Search and rescue. In the United States, dedicated special training programs
are also needed to upgrade emergency response capability. The experience in
Mexico City provides a necessary base by which to structure urban search and
rescue training programs.

Damage assessment and communications in Mexico City also proved to be
problematic. The importance of communications in managing a large disaster is
not only related to hardware but alsc the collection and processing of
assessment information. Many decisions are required during a major disaster,
and they should be based on the bes: information available a* tha* momen:. In
Mexico City, even a few days after the earthqguake, it was no: clear that a
comprehensive assessmen: had been formulated,

Initial governmen: estimates were underestimated; a situation tha%t could
have been avoided i{f better methods for collecting emergency information angd

estimating damage and losses had been in place before the earthquake

14



occurred. These methods can be of particular importance when communications
hardware fail.

POST-EARTHQUAKE RECONSTRUCTION

The reconstruction in central Mexico City, the area most affected by the
earthquake, will be a slow process. The city is just beginning to collect
information sys:ematically on the earthquake's consequences for its people,
environmen*, and economy. This evaluation process will take time, but
hopefully it can be completed before major reconstruction decisions are made.

This principle will be as importan* and applicable to the United States
when faced wi*h a similar disaster. BEarthquake disasters of this magnitude
also provide opportunities to act in *he public's best interest, bu:t only when
tangible data have been gathered and all the alternatives have been weighed.
For Mexico City, the necessi*y of moving slowly may be an opportunity in
itself.
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4
IMPLICATIONS FOR RESEARCH RELATED TO PUBLIC SAFETY

The tragic experience in Mexico City provides invaluable data for improving
earthquake engineering construction and emergency response for the
international community. To derive the optimum benefit for avoiding future

catastrophes, cer+tain projects research should be implemented as soon as
possible.

ENGINEERING-RELATED RESEARCH PROJECTS

Ground Motion

The information network in the epicentral area, maintained by the University
of California a% San Diego and the National Autonomous University of Mexico
(UNAM), has yielded the richest collection of strong motion da*a ever obtained
from the movemen% of a subduction-type fault. Also, da%a from the strong
motion accelerograph ne:work maintained by UNAM has provided a reasonably good
idea of the types of strong motion observed in the city. An analysis of the
information regarding the nature of the rupture phenomenon and the attenuation

and amplification phencmena will significantly improve the ability to estimate
strong motion.

17



Foundations

The confusion created by rescue efforts has prevented an orderly investigation
of the contribution of foundation distress to building failure. It is urgent

to establish the possible causes and instances of founda*ion failure and to
relate the overall building behavior to amplification studies.

Reinforced Concrete Cons-ruc=ion

Much of the damage in the city occurred in reasconably modern or recently buil:
reinforced concrete construction. The specific causes of failure must be

understood %o avoid similar catastrophes in the United S$tates and other par%s
of the world.,

Damage to Steel Cons*ruc*ion

Two modern, high-rise, structural steel buildings of 14- and 21 story in
height failed in this earthquake. Because cities in sgeismic regions of the
world have a significan* amoun* <f similar gtructural seel cons*ruction, i%

is essential k¢ establish the failure mechanism of these two buildings.

Building Code Enforcemen*

It is well known tha:t Mexico has a building code that is one of the mos:t
advanced in the world, The relationship be*ween *he building code and the

actual performance of the buildings needs to be investigated.

Essential Facilities

Most hospital systems in the United States, notably the Veterns Administration
{VA) system, have been very carefully evaluated for earthquake resistance.
18



Nevertheless, it would be importan® to compare the methods used to evalua%e
the VA and other hospitals with the actual failures that occurred in Mexico

City.

Emergency

It would seem tha*t hundreds of lives migh* have been saved in Mexico City if
the correct equipmen%t and experienced people had been available., Considering
the extremes possible, i% is necessary %o study the capability of major U.S.
cities, especially St. Louis, Missouri, and Charleston, South Carolina, to
1ift heavy slabs in a matter of hours in rescuing survivors from collapsed

buildings.

Evaluation of Existing Buyildings

Analysis of the failures of buildings constructed before 1957 (pre-code) and
of the newer hospital buildings would enhance the current state of knowledge
on building safety evaluation and performance. In view of the large inven%ory
of buildings constructed in seismic areas of the world before modern codes
were implemented, i%t would seem proper to reinforce *he research and
development effort in the area of strength evaluation--a task considerably
more difficult than design and cons:ruction of new earthquake-resistan:

buildings.

RESEARCH PROJECTS RELATED TO EMERGENCY MANAGEMENT AND SQCIETAL RESPONSE

Public education programs in the United Sta%es are raising the overall

awareness of the population. The nex:t step concerns mobilizing preparedness
and self-help a* the community level. This effor® will be more complicated
and will require greater commitment on ‘he par: of governmen:t and community
leaders. Local governments mus% be provided with more support to carry out

long-term hazards reduction and preparedness programs and should be more

involved in directly planning such programs.
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In the United States, hazards reduction programs are in “he developmen=al
stages, with only a few local jurisdictions having such programs in place.
These programs can be a cos%ly burden %o local goveramen* and mus: be
supported by the states and federal government directly with financial
assistance or indirectly %hrough incen*ives. Given the complexity of large
metropolitan esreas with many autonomous jurisdictions, a regional approach may
be more appropriate.

The emergency information managemen: systems in the United Sta‘es are at
a proposal stage. Feasibility studies have been conducted and recommendations
have been made, but such systems are no%t ye: in place. Cos* is a major
obstacle, but the cos: of mismanaging emergency information could be
staggering., Each me*ropolitan region in the United States should have an
operable information management system tha%t can integrate hazard analysis
information, inventories of buildings a% risk, and emergency management
resources to develop hazards reduction programs, o manage the disaster, and
to plan recons-ruction.

The earthquake disaster in Mexico City emphasizes the need %o develop
better training programs based on experience, Urban search and rescue is only
one area that merits further study.

The need to understand the seismic risk in U.S. metropolitan regions is
alseo important, but more important is the application of tha* knowledge in
reducing hazards and in improving emergency managemen: capability.

The United States mus:® learn all it can from reconstruction efforts in
Mexico City. Assistance could be offered to Mexico, not with pledges of
millions of dollars for the physical reconstruction, but with lower cost
research to determine the full social and economic implications of the
disaster. Collaborative efforts could involve support of private and public
research institutions in Mexico to obtain a base for proposing sound

alternatives to the problem of sociceconomic and physical reconstruction.
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LATE LATELINE, JOURNAL OF CIVIL DEFENSE, AUG 86 FEMa CD REPORT TO CONGRESS

The long-awaited (but not tardy) FEMA civil defense report was delivered to Congress
on July 9th (see items below and on reverse side of this flier). Premature leaks

had prompted Senator William Proxmire (D-WI), columnist Mary McGrory and others to
deplore protective measures recommended for government because none appeared to be
recommended for people. Such is the way witR "leaks." Now, with the report out in
the light of day, it can be seen that its real message is that the civil defense pro-
gram, as it has degenerated over the past 20 years or so, needs to be revived in order
to fulfill government's ¥o. 1 obligation to tend to the welfare of its people.

If these critics (Senator Proxmire, Ms. McGrory and others) are serious in their
c%ear implication that the people deserve protection let them now step forward and
give support to the FEMA report to Congress, which supports their criticism that
government has failed to provide for the safety of the American people.

And if so, it would be good to point out to them -- and to all others interested in
population protection -~ that this subject will be addressed by leading American
strategists at the October 17-21 Dallas seminar staged jointly by Doctors for Disas-
ter Preparedness (DDP) and The American Civil Defense Associatiom (TACDA).

For da_atails on the DDP/TACDA seminar see pages 10-14 of the Journal of Civil Defense
-- which this flier is an insert to.
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Civil defense cdlled deficient

U.S. lacks capability to survive nuclear attack, agency says

Assaclated Press

WASHINGTON — America'scivil
defense capabilities to deal with nu-
clearattack “arelowand declining,”
the Federal Emergency Manage-
:lnent Agency told Congress on Tues-

ay

“There are critical deficiencies at
both the state and local levels,” the
agency said in a report that conclud-
ed a year-long review of U.S. civil
defense capabilities.

Many states and hundreds of local
governments lack a wide variety of
the equipment and planning that
the agency says is needed tosurvive
an attack, the report said.

The study made no recommenda-
tions for improving the situation,
and agency officials said it could
cost billions to bring the U.S. civil
defense system up to par with Euro-
pean nations.

The study was ordered by Con-
gress last summer after both the
House and Senate armed services
committees said spending and re-
sourceshad beendiverted fromcivil
defense for nuclear attack to pian-
ning for a wide variety of natural
disasters such as floods, hurricanes,
earthquakes and the like.

The Federal Emergency Manage-
ment Agency is the federal agency

created to deal with disaster plan-
ning. While it oversees prepared-
ness for natural emergencies, it also
is charged with civil defense.

Reagan administration officials
have repeatedly told Congressin re-
cent years that the nation’s civil de-
fense wasin asorrystateandneeded
to be improved. They have contend-
ed that the Soviet Union devotes far
more resources tocivil defense than
does the United States.

But Congress has been reluctant
to increase spending on civil de-
fense, and the administration has
stopped asking for more money. The
current federal civil defense budget
is $130 million, and the request next
year is for $126.5 million.

The federal government provides
about 60 percent of the money for
civil defense, and the rest comes
from state and local governments,
agency officials said.

The 18-page agency study noted
that although “nuclear war is an in-
herently repugnant subject,” the
U.S. government “cannot afford the
luxury of ignoring the subject of
civil defense” because of its duty to
protect its citizéns.

The study conctuded that civil de-
fense capabilities “are low and de-
clining.”

Actually, the report noted, the
state of U.S. civil defense may be
worse than the study says, because
information provided by the states
reflects “the perceived capabilities”
and “probably overstates rather
than understates some capabili-
ties.”

It cited a wide wvariety of
shortcomings, including 26 state
emergency operating centers that
the agency said don’t have all the
features required by the federal
government.

Those features include independ-
ent water supplies, heating and cool-
ing, emergency electricity, fallout
protection anda 14-day food supply.

More than a dozen of the centers
are in areas likely to be targetsof an
attack and "makes their survival
highly questionable,” the report
noted.

Only nine states report having
good radiation detection capability
and personnel who can operate the
equipment, the report said.

The agency did not exempt itself
from the criticism. It noted that it
has only one publication specifically
designed to provide information to
peopleon howteprotect themselves
in case of attack. And there are only
55,000 copies of that document.
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