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QUAKE MONITORING OUTSIDE THE WASATCH FRONT AREA IN JEOPARDY 

Whether or not earthquake mon itor ing in Utah 
outside the Wasatch Front by the University of 
Utah Se ismograph Stations (UUSS) can continue is 
the subject of urgent de li berat ions by Un iversity 
and state offic ials (fi gure 1) . Background 
in formation and the status of progress toward 
f inding a so lution to the problem, at the time of 
this writing, are as fol lows. 

W alter J. Arabasz and Robert B. Smi th, Director 
and Assoc iate Di rector, respect ively, of the UUSS, 
formally notifi ed Un iversi ty Pres ident Arthur K. 
Smith in late M ay 1993 that, because of 
inadequate funding, they would be forced to end 
earthquake record ing throughout major parts of 
southwestern, ce ntral, and eastern Utah after July 
1, 1993. The proposed cuts fo ll ow we ll -publicized 
alerts that the UUSS wou ld be unable to continue 
statewide earthquake surve ill ance. (Ed itoria ls in 
both the Sa lt Lake Tr ibune and the Deseret News 
in December, 1992, urged the State Legislature to 
continue statew ide earthquake moni toring.) No 
supplementa l funds were appropr iated by the 1993 
Leg islature. On July 1, the se ismo log ists gave a 30-
day noti ce to state agencies and other users about 
sched uled stat ion shutdowns outs ide the Wasatch 
Front area. According to Arabasz, areas notab ly 
affected would be "the se ismically hazardous 
regions of Richfie ld, Beaver, Cedar City, St. 
George, Kanab, and the entire reg ion of coa l 
m ining-ind uced seism ic ity in Carbon and Emery 
Counf ies." Availab le funds, including federal 
support targeted fo r Utah's densely popu lated 
urban corridor, wi ll all ow cont inued earthquake 
monitoring and research along the Wasatch Front. 

According to Arabasz, a cr isis of "benign 
neglect" was forci ng U USS to refocus on strateg ic 
research for which they have stab le funding, and to 
red uce existing network operat ions and pub li c 

serv ice in order to achieve a balanced budget for 
the part ial support provided by the state. A state 
li ne-item appropr iat ion now provides about one­
fo urth of the Se ismograph Stations' annual funding 
for earthquake recording and research, including a 
I itt le more than one-th i rd of the costs of 
se ismographic operat ions, exclus ive of research, in 
the Utah region. Arabasz described three factors 
that brought UUSS to a decision-mak ing 
crossroads: 

First, despite many req uests, the UUSS has 
not received any base-budget increase 
(separate from ordinary sa lary adjustments) 
in its state line-item appropriat ion since 
1978. Second, non-payroll categor ies in 
the line-item appropr iation have not 
rece ived any inflationary ad justment since 
1985 . O ne major prob lem is that our costs 
for se ism ic data transmission us ing the state 
microwave system have risen sharp ly by 85 
percent-d ue in effect to leg islative 
mandate. Third, the state prov ides no 
fu nd i ng to the U USS for any permanent 
eq uipment, placing the burden for an 
equ ipment-intensive operat ion fu ll y on the 
shoulders of UUSS researchers. 

On Ju ly 19, 1993, M. Lee A lli son, State 
Geo log ist and D irector of the Utah Geo logica l 
Survey, fo rm all y asked the UUSS to postpone the 
announced stat ion shutdown "for at least one 
month wh ile poss ibl e long-term so lut ions for 
cont inued funding are sought" by state offic ials. 
The UGS and Department of Natural Resources 
then convened high-leve l meeti ngs of various state­
government and Univers ity of Utah off ic ials that 
led to a two-stage plan to address (1) a long-term 
so l ution and (2) a short-term "f ix" for the current 
state f isca l year. 
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Prospects for a long-term so l ution currently 
hinge on a multi-agency budget-increase request 
being put forward to the Governor's Office of 
Planning and Budget for fisca l year 1994-95. The 
departments of Natural Resources, Public Safety, 
Transportation, and Environmental Quality have 
signaled their intent to jointly support such a 
request. Funds in the amount of $75,000 annually 
are being requested specif ica lly to enab le UUSS to 
cont inue-and to improve--se ismic monitoring and 
emergency earthquake response in Utah outside 
the Wasatch Front area. 

The budget-increase request has four pr incipa l 
desired outcomes: 

1. Cont inuat ion and expans ion of ex ist ing 
seismographi c coverage of se ism ica lly 
hazardous parts of southwestern, centra l, and 
eastern Utah for conti nous co llect ion of vita l 
earthquake data. 

2. Rapid alert to emergency-management officia ls 
of the size and location of potentially 
dangerous earthquakes anywhere in the Utah 
region. 

3. Availability and distribution of reliable, up-to­
date earthq uake information, on a statewide 
basis, to state and loca l government officials 
and to the general public through electronic 
media and through personal outreach. 

4. An improved understanding of the patterns of 
earthquake occurrence and factors relev'ant to 
the engi neeri ng design of safe structures 
throughout all of Utah. 

Coincidentally, the UUSS is moving rapidly 
toward developing a real-time earthquake­
monitoring system, which will automatical ly 
provide earthquake information w ithin minutes of 
a sizab le earthquake. (Currently, earthquake 
information is not genera lly processed and 
avai lab le before 30 minutes to an hour after an 
earthquake occurs.) Such information for 
emergency response will not be available for 
earthquakes outside the Wasatch Front area if the 
network infrastructure there is dismantled. 

For a short-term "fix," M. Lee Al l ison and 
Walter Arabasz are pursuing a "30-30 strategy" by 
which the University of Utah adm inistrat ion and 
state government will each provide $30,000 to 
ensure continued earthquake monitoring on a 
statewide basis through June 1994. The 
University's half of the funding is now committed--

contingent on state agencies funding the other 
$30,000. At this writing, two-th irds of the state 
part has been secured. 

The next critical deve lopment will be (1) 
whether the Governor's Office of Planning and 
Budget gives reasonable priority to the UUSS 
budget- increase request as part of the Governor's 
1994-95 budget and (2) whether an appropriation 
is indeed made by the 1994 Legislature. Without 
the funding supplement, the UUSS will have no 
choice other than to discontinue earthquake 
monitoring outs ide the Wasatch Front. 

"The closing of our seismographic stations 
outside the Wasatch Front area would unquest ion­
ab ly have a regrettable impact on the avai lab ili ty of 
earthquake in formation for emergency response," 
accord ing to Arabasz. He added: 

The National Earthquake Information 
Center [NEIC] in Golden, Co lorado, will 
maintain a capabil ity to provide emergency 
information on moderate to large 
earthquakes. However, NE IC relies on key 
stat ions of the U USS se ism ic network for its 
basic su rveill ance. NEIC acknowl edges 
that its ab ility to detect and reliably locate 
earthquakes throughout southern and 
centra l Utah below about magnitude 4.5 
w i II be serious ly degraded by the closure of 
U USS stations in southern and centra l 
Utah. 

(During 1992, the UUSS located 1,425 earth­
quakes in the Utah region-including severa l 
hundred outside the Wasatch Front area; all but 
two had magnitudes below 4.5. A lso noteworthy 
is that Utah has about 220 moderate- to h igh­
hazard dams outside the Wasatch Front area.) 

Whatever the outcome, Arabasz says, "the 
University of Utah Seismograph Stations has a 
fundamental, longstanding commitment to helping 
the peop le of Utah dea l with the statewide threat 
of earthquakes. Despite the setbacks we now face, 
we wil l do all we can to motivate state policy­
makers to attend to Utah's growing, long-term 
needs for earthquake information-for emergency 
management, earthquake engineering, and 
earthquake science." 

I f you have any q uesti ons regard i ng the process 
or have ideas (or money) to contr ibute, cal l Lee 
A lli son (UGS, (801) 467-7970) or Walter Arabasz 
(UUSS, (801) 581 -6274) . 
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UUSS OFFERS NEW PUBLIC SERVICE 

The University of Utah Seismograph Stati ons (UU SS) has recently implemented online access to recent earthquake inform ation via Internet. 
Internet is a world-wide computer network which electronica lly links universities, government agencies, and subscribing private companies. 
In order to access recent earthquake info rmat ion, you must first have an Internet connection. Consult your data-processing system 
adm inistrator for information on how to do th is w ith in your organization. Internet can also be accessed through popular computer bu lletin­
board servi ces such as CompuServe. Once you have established an Internet connection, type: 

finger recent@eqinfo.seis.utah.edu 

This w ill produce a listing of recent world, Utah region, and Yellowstone National Park region earthquakes, w hich is output to your computer 
screen. The earthquake li stings are automatica lly updated on a daily basis (at 2:00 a.m. M DT). Special updates are made fo llowing signi ficant 
earthquakes. Sample output fo llows: 

*********************************************************************************************************** 

UN IVERSITY OF UTAH SEISMOGRAPH STATIONS EARTHQUAKE SUMMARY 

The fo ll owing information on recent earthquake activ ity is reported for public use. These data are preliminary, may incl ude blasts, and are 
subject to change. Seismic activ ity in east-central Utah (39 .20-39 .83N, 110.2S-111 .2SW) includes frequent seismic events related to 
underground coal mining. Please email commentsan suggesti ons to recent@eqinfo.seis.utah.edu 

DA TE-(UTC)-TIME is the ori gin time of the earthquake reported in Un iversal Coordinated Time (Mounta in Standard Time - UTC + 7hours; 
M ountain Day light Time - UTC+ 6hours) . LAT, LONG are in decimal degrees for the world list and LAT-N, LONG-W are in degrees and 
minutes fo r the UtahIYeliowstone lists. DEPTH is in ki lometers. • ind icates a fixed depth. Depths of UtahIYeliowstone earthquakes may 
be in error by several ki lometers. MAG is the magnitude of the earthquake. 

*********************************************************************************************************** 

RECENT WORLD-WIDE EARTHQUAKES REPO RTED BY TH E NAT. EARTHQUAKE INFORMATION CENTER 

DATE-(UTC)-TIM E LAT LONG DEPTH MAG LOCATION 
09/11 /93 06:14 4. 7S 76.3W 120 5.7(mb) NORTHERN PERU 
09/11 /93 19:29 14.0N 92 .2W 33 " 5.6(mb) NEAR COAST O F CHIAPAS, M EX ICO 

09/12/93 08:22 29.3S 177.3W 33 " 5.7(ms) KERMAD EC ISLAN DS, NEW ZEALAN D 
09/12/93 03:22 13.2N 90.3W 70 5.8(mb) NEAR COAST O F GUATEM ALA 

09/13/93 12:37 29.1S 177.4W 33 ' 6.0(ms) KERMADEC ISLANDS, NEW ZEALAND 

09/13/33 12:37 29. 1S 177.4W 33 ' 6.0(ms) KERMADEC ISLAN DS, NEW ZEALAND 
09/13/93 22:58 10.5N 86.2W 33' 5.5(ms) OFF COAST OF COSTA RICA 

09/14/93 01:23 29.0S 177.5W 33' 5.7(ms) KERMADEC ISLANDS, NEW ZEALAND 

09/13/93 22:58 10.5N 86.2W 33 ' 5.5(ms) OFF COAST OF COSTA RICA 

09/16/93 00:59 44.5N 149.1W 33" 5.6(mb) KUR IL ISLAN DS 

******* *** ** * ***************************************************************************** *** ***** * ******** 

RECENT UTAH REGION EARTHQUAKES LOCATED BY THE UNIVERS ITY OF UTAH 

DATE-(UTC)-TIM E LAT-N LONG-W DEP MAG LOCATION 
09/14/93 23:22 39 28.73 111 13.18 6.3 2.0 13.4 mi E of M ount Pleasant, UT 
09/15/93 03:00 39 26.73 111 12.41 1.5 2.2 15.0 mi ESE of Mount Pleasant, UT 

09/15/93 03:25 39 29.19 111 12. 14 1.0 1.9 14.1 mi E of M ount Pleasant, UT 
09/15/93 03:45 41 43.28 11 2 49.46 7.3 1.2 34.1 mi W Qf Tremonton, UT 

09/15/93 11 :37 39 28.34 111 12.50 7.9 1.9 14.1 mi E of Mount Pleasant, UT 
09/15/93 11 :54 39 41.45 111 15.72 1.6 2.1 10.4m i NE of Fairv iew, UT 

09/15/93 12:30 39 30.14 111 6.53 7.3 1.7 14.4 mi NW of Huntington, UT 
09/15/93 22 :32 39 32 .00 112 12.62 0.9 2.2 14.5 mi W of Juab, UT 
09/16/93 02:20 39 28.33 111 12.53 7.9 2. 1 14.1 mi E of Mount Pleasant, UT 
09/16/93 03:38 39 42.04 111 16.05 6.4 2.0 10.5 mi NE of Fa irview, UT 

09/16/93 03:47 38 57.52 11 1 23 .05 4.1 2.1 7.7 mi W of Emery, UT 
09/16/93 04:40 39 19.1 8 111 8.66 1.4 2.3 8. 1 mi NW of Orangev ille, UT 

********************************** * *** * ** ** ****** **** ****** * ** ** ** **** *************** * * ****** * * * 

RECENT YELLOWSTONE NATIONAL PARK REG ION EARTHQUAKES LOCATED BY THE UN IVERS ITY OF UTAH 

DATE-(UTC)-TIME LAT-N LONG-W DEP MAG LOCATION 
08/05/93 18:04 44 46.58 11 0 59 .21 6.0 2.6 9.8 mi NNE of W . Ye llowstone, M T 

08/05/93 19:56 44 46.53 11 0 59 .20 5.7 3.2 9.7 mi NNE of W . Yellowstone, MT 

08/05/93 19:56 44 46.64 11 0 59. 17 5.5 2.6 9.8 mi NNE of W . Ye llowstone, MT 
08/05/93 20 :1 8 44 46.42 110 59.34 5.6 2.5 9.5 mi NNE of W. Yellowstone, MT 

08/05/93 20:18 44 46.35 11 0 59.20 5.5 2.4 9.5 mi NNE of W. Yellowstone, MT 

08/19/93 19:43 44 45.80 110 54.17 6.4 4.2 8.4 mi NNW of Madison Junction, \NY 

08/19/93 23 :07 44 45.44 11 0 53.63 1.0 2.4 7.9 mi NNW o( Madison Junction, \NY 
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Utah Earthquake Activity - July 1 - September 30, 1992 
by 

Additional 
information on 

earthquakes within 
the Utah region is 
available from the 
University of Utah 

Susan J. Nava, Univers jty of Utah Sejsmograph Statjons 
Department of Geology and Geophysjcs, Universjty of Utah 

Seismograph 
Stations. 

(801 ) 581-6274 

During the three-

41 0 

month period July 1 39 0 

through September 
30, 1992, the Univer-
sity of Utah Seismo-
graph Stations located 
357 earthquakes in the 
Utah region with one 38 0 

in the magnitude 5 
range, nine in the mag­
nitude 3 range, and 
135 in the magnitude 
2 range. Earthquakes 
of 3.0 or larger are 37

0 

plotted as stars and 
specifically labeled on 
the epicenter map. 
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Magnitude indicated here is either local magnitude, ~,or coda 
magnitude, Me' All times are local time, which was Mountain 
Daylight Time. 

St. George: A damaging earthquake (~5.8) occurred 5 
miles sou theast of St. George, Utah, on September 2, 1992. The 
earthquake was felt throughout most of southwestern Utah, 
northwestern Arizona, and southeastern Nevada. The shock 
was the largest in the Utah region since 1975 and the largest in 

Significant shocks: 

ML 5.8 September 2 4:26 a.m. 

September 10 12:42 a.m. 

Mc 1.0 September 23 1l:19p.rn. 

Book CliffsIPrice (coal-mining related): 

ML 3.7 July 5 6:22 p.rn. 
ML 3.0 July 11 7:23 a.rn. 

5 miles SE of SI. George; 
widely felt (see above) 
4 miles NE of Washington; 
felt in SI. George 
1 mile NE of Washington; 
felt in SI. George 

9 miles NW of Orangeville 
8 miles NW of Orangeville 

Me 3.2, Sep . ~O 
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Magnitudes 
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0 2. 0+ 
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* 6. 0+ 

the St. George area 
since 1902. The 
earthquake caused 
damage in commu­
nities within about 35 
miles of its epicenter 
and triggered a mas­
sive, destructive 
landslide near 
Springdale, Utah, 30 
miles to the northeast. 
Preliminary seismo­
logical data indicate 
that the earthquake 
originated at a depth 
of 9 miles (15 km) 
and was caused by 

dominantly normal faulting on a north-south-trending fault, 
possibly a subsurface extension of the Hurricane fault. The 
main shock was followed by remarkably few aftershocks (onI y 
16 locatable) during the report period. Additional information 
is available in "The St. George (Washington County), Utah, 
Earthquake of September 2, 1992," Preliminary Earthquake 
Report, University of Utah Seismograph Stations, 1992. A 
detailed summary will be published by the Utah Geological 
Survey during 1993. 

Me 3.0 July 24 9:01 a.rn. 
General vicinity of Cedar City: 
Me3.0 July 29 7:54 p.m. 
Me 3.0 September 24 4:02 a m. 
Me 3.1 Septemlxir 24 8:35 a.m. 
Northeast of Kanab: 
Me 3.1 September 18 8:54 p.rn. 
Northeast of Vernal : 

September 30 9:35 a.rn. 

10 miles Waf Huntington 

5 miles NW of Circleville 
11 miles NW of Panguitch 
12 miles NW of Panguitch 

18 miles NE of Kanab 

16 miles NNE of Vernal 
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EARTHQUAKE ACTIVITY IN THE UTAH REGION 
October 1 - December 31, 1992 

Susan J. Nava 
University 0/ Utah Seismograph Stations 
Department o/Geology and Geophysics 

Salt Lake City, UT 84112-1183 
(801) 581-6274 

During the period October 1 through 
December 31,1993 the University of Utah 
Seismograph Stations located 347 earth­
quakes within the Utah region. The total 
includes one earthquake in the magnitude 4 
range, eight in the magnitude 3 range, and 
146 in the magnitude 2 range. Magnitudes of 
3.0 or larger are plotted as stars and specifi­
cally labeled on the epicenter map. There 
were six earthquakes reported felt during this 
period. (Magnitude indicated here is either 
local magnitUde, ML, or coda magnitude, Me. 
All times are local time, which was Mountain 
Daylight Time from October 1 to 24, and 
Mountain Standard Time for the remainder). 

St. George: Aftershocks continued to occur 
in the vicinity of the September 2, 1992, St. 
George (ML 5.8) earthquake. Thirty-three 
aftershocks, ranging in magnitude from 0.3 to 
2.2, were located. 

Book Cliffs/Price (coal-mining related): 
Five clusters of earthquakes (magnitude 1.3 to 
3.3) make up 50% of the shocks occurring in 
Utah during this period. These clusters are 
located: (a) near Sunnyside and East Carbon 
(southeast of Price); (b) in the vicinity of 
Soldier Canyon (northeast of Price); (c) north­
west of Orangeville (southwest of Price); (d) 
near Hiawatha (southwest of Price); and (e) 
southwest of Scofield (northwest of Price). 

Terrace Mountain, West Desert: An ML 
4.8 earthquake occurred November 4 under 
the Great Salt Lake Desert, south of Terrace 
Mountain and 29 miles east-northeast of 
Lucin. The shock was felt throughout north­
ern Utah, eastern Nevada, and southeastern 
Idaho; no locatable foreshocks. Nine locat-

November 23 
November 28 
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able aftershocks occurred during the 101 minutes following the main shock. The 
largest was ML 3.8 located 31 miles east-northeast of Lucin. Prior earthquakes in 
this general region include a magnitude 4.8 shock in 1987, 25 miles to the south­
east of the Terrace Mountain earthquake. and a magnitude 4.7 shock in 1970, 
located 26 miles to the northwest of the Terrace Mountain earthquake. 

11:36 a.m. 
11:01 p.m. 

14 miles NNE of Vernal 
13 miles SSE of Morgan; Felt in Bountiful, eastern 
Salt Lake VaHey, Emigration Canyon 

• ML 2.7 December 21 10:34 p.m. 12 miles ENE of North Logan; Felt in Cache County 
• ML 2.5 October 12 5:04 a.m. 4 miles E of Fielding; Felt in Fielding 
• ML 3.0 November 9 11: 11 a.m. 4 miles NNE of Fayette 
• ML 3.3 December 2 5:59 p.m. 6 miles NNE of Bennington, ID 

Additional information on eartllquakes within the Utah region is available from the University of Utah Seismograph Stations. 
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WHAT STRONG-MOTION PROGRAM? 

by Gary E. Christenson 
Utah Geological Survey 

Beginning July 1992, the Utah Geo logica l 
Survey (UGS) was granted an appropri at ion of 
$ 7 5,OOO/year to begi n an earthquake strong-moti on 
instrumentation program (see WFF v. 8, no. 1, p. 4-
5). To implement the program, a plan was 
prepared, a memorandum of understanding was 
entered into with the Univers ity of Utah 
Seismograph Stations formally establi shing the 
Utah Strong-Motion Instrumentat ion Program 
(U SMIP), and the Utah Strong-Motion 
Instrum entation Advisory Committee (SMIAC) was 
empaneled by the Utah Earthquake Advisory 
Board. The SMIAC met in January 1993 to review 
the proposed plan developed by the UGS. Based 
on their comments, the plan was then revi sed and 
final ized. The plan has subseq uently been 
publ ished as UGS Open-Fi Ie Report 302 by 5.5. 
Olig and G.E. Christenson (see Recent 
Publications, this issue) . 

The UGS planned to begin purchasing and 
insta lling instruments in M arch 1993. However, 
because of declining reven ues from mineral-lease 
funds in the UGS budget, on-go ing funds for the 
USMIP were lost for FY 1993-1994 and beyond . 
A stabl e source of on-going reven ue is needed to 
ensure instrument maintenance, so the USMIP has 
been postponed pending identi f icat ion of stab le 
on-going funding. In add ition, the App lied 
Geology Program, which was contr ibut ing staff to 
run the USMIP, has lost (at least temporarily) one 
staff position, and no longer has suff icient staff to 
start this new program. Therefore, at this point the 
program is indefini tely postponed. 

RESPONSE 93 POSTSCRIPT 

by Bob Carey 
Earthquake Preparedness Info rm ation Center 

Utah Comprehensive Emergency Management 

If you have not experienced a fu ll -sca le 
emergency-response exercise, you have not lived. 
It is a time of stress and informat ion over load. It is 
a tim e to see years of planning come together to 

control the response meltdown that fo ll ows any 
major disaster, especially an earthquake. It is also 
a time to see the loca l, state, and federal 
ju risd ictions poo l their resources to provide for the 
needs of the citi zenry. Thi s was Response 93 (see 
WFF, v. 8, no. 4, p. 12-16). 

With the exercise behind us, we can now look 
back and eva luate just how well we did. The first 
criter ion of a successful exerc ise is to see if any of 
the participants checked into the State Menta l 
Hospital. To date, no one has, to the best of my 
knowledge. The second cr iter ion of a successfu l 
exercise is that a variety of problems ar ise that are 
not anti ci pated. A too well-orchestrated exerc ise 
does not allow fo r fa ilure of the system being 
exercised. Failure is good. Fai lure can be fi xed; 
that is why we exercise. 

One of the highlights of the exerc ise included 
the participat ion of the Civil A ir Patrol (CAP). 
CAP inclusion in Response 93 added a much­
needed resource to the State. CAP's primary 
mission was to ass ist in damage assessment. 
Severa l missions were f lown to evaluate the 
accuracy of aeri al reconna issance, w ith very good 
results. CAP was also used to transport search and 
rescue dogs, blood, and personnel throughout the 
disaster area. CEM is looking forward to worki ng 
with the CAP in fu ture exercises. 

On the second day of th e exercise, the State 
relocated its Emergency Operation Center to the 
Disaster Field Office at Camp Willi ams w here 
FEMA had opened their response operations. This 
was a rea l challenge for CEM and the other State 
agencies, and was accompli shed with on ly a few 
prob lems. (However, it is doubtful that during a 
real earthq uake the State operations would move 
unless our building was unsafe for occupancy.) 

FEMA and the Army Corps of Engineers 
brought in their computer systems to ass ist in their 
response efforts. Th is system proved to be 
invaluab le for producing maps of the disaster area . 
These included maps projecting inundation areas 
for potential dam breaks and hazardous. mater ial 
plumes, and maps showing areas of sign if icant 
property damage and water, sewer, natura l gas, 
and other li fe line breaks. I th ink one can see the 
potential value for response and response planning 
with a too l like thi s. 

As a personal observat ion, State agency 
partic ipation in Response 93 was except ional. The 
val ue of the exerc ise fo r each agency became very 
apparent as the exercise play continued. Most of 
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the feedback after p lay had finished was very 
positive and the agenc ies were interested in 
continuing the tra ining process. 

UTAH EARTHQUAKE 
ADVISORY BOARD NEWS 

by Janine L. Jarva 
Utah Geologica l Survey 

One of the major goa ls of the Utah Earthquake 
Adv isory Board (UEAB) has been to create a long­
term risk-reduct ion plan for improving earthquake 
safety in Utah. On May 10,1993, the UEAB held 
a workshop to begin the deve lopment of such a 
document. Given the concern that a 
comprehens ive, integrated, and susta ined effort be 
made to red uce earthquake hazards in Utah, the 
UEAB agreed that the document needed to be 
wr itten for both Utah's citizens and its 
decis ionmakers (includ ing the legislature), and that 
it shou ld represent a community consensus 
res ul t ing from com muni ty partic ipat ion in 
formu lating the document. 

Patterned after Ca li fornia at Risk, the Ca l iforn ia 
Se ismic Safety Commiss ion's hazard-reduction 
plan, the heart of the Utah plan is the deve lopment 
and implementat ion of init iat ives to signi ficant ly 
improve Utah's earthquake safety by the year 
2000. Board members reviewed the initiatives 
subm itted for the f i rst draft document presented at 
th is meeti ng. They w i II mod ify and expand these 
ini t iat ives as we ll as propose add it ional ones to be 
included in a subseq uent draft. Once initiatives 
are developed, they will be evaluated and 
prior it ized based on the following cr iteria: (1) the 
potent ial to save lives and prevent inj uries, (2) the 
potent ial to avoid property and economic losses, 
(3) the potent ial to reduce socia l and econom ic 
disruption, (4) the re lative ease with which the 
act ion can be implemented, (5) the degree to 
wh ich each act ion supports or comp lements other 
act ions, and (6) the cost associated w ith the action. 

In it iatives will be divided into categories 
reflect ing the d ifferent areas in which actions are 
needed to prepare for an earthq uake, such as 
emergency planning and response, structura l 
safety, awareness, and earth-science information. 
W ith i n each category, actions to increase I ife safety 
and speed recovery will both be addressed. 
Recognizing that the overall goa ls will be long 
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term, the document shou ld nonethe less estab li sh a 
t ime-tab le with interim m ilestones for the 
imp lementation of specific objectives, detailing 
lead and supporti ng agencies, resources, current 
status, and needed act ions. 

The UEAB also proposed the follow ing 
Standing Committees to broaden invo lvement in 
the planning process and he lp develop various 
parts of the document: Engineering and 
Architecture, Earth Sciences, Emergency Plan ni ng, 
Intergovernmenta l Relat ions, and Earthquake 
Awareness. The UEAB will cont inue rev iew and 
development of the document, and hopes to have 
a draft comp leted in time for the 1994 legislative 
session. 

ATC UNDERTAKES 
COMPREHENSIVE EARTHQUAKE 
LOSS-ESTIMATE STUDY IN UTAH 

The Federa l Emergency Management Agency 
(FEMA) is fund ing the App l ied Technology Counci l 
(ATC), a non-profit corporat ion based in Ca li fornia 
serving the structura l engineer ing profession, to 
deve lop loss re lat ionsh ips and compi le current, 
updatab le computer and GIS databases to estimate 
losses fo r a large (magni tude 7.5) earthquake on 
the Wasatch Front. The project is termed ATC-36, 
and is schedu led for comp let ion in January 1994. 

During the last decade FEMA has begun 
deve lop ing systems to estimate the effects of 
disasters using GIS, hazard-effect mode ls, 
structural-inventory information, structure 
vulnerability-functions, and _economic and 
industrial mode ls. These systems are intended to 
enab le FEMA to: 

1) plan pre-disasterm it igation and emergency 
management efforts, 

2) quickly assess the emergency situation, its 
major impacts, and the emergency­
response needs during the first hours to 
days after an emergency, and 

3) plan and execute post-disaster recovery 
efforts. 

To do this, HMA is simu ltaneously fund ing 
Genera l Research Corporat ion (GRC), a Virgin ia­
based software-development company, to develop 
an IBM-compatib le persona l computer-based 
system known as the FEMAS Earthquake Impacts 
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Projection Model (PC-EQUIP) that can be used for 
making earthquake damage and loss assessments. 

In 1985, ATC completed a study of earthquake 
losses for all types of exist ing industria l, 
commercial, res idential, ut ili ty, and transportation 
facilities in California. Severa l elements of this 
study, "Earthquake Damage Eva luation Data for 
Ca lifornia," ATC-13 (1985), have already been 
integrated into PC-EQUIP, including: 

1) a scenario-designation module for 
assigning intensity leve ls to geograph ic 
areas, 

2) systems to give structure-type designations 
to businesses identified by type in 
Ca li fornia, 

3) earthquake-damage functions for structures 
(buildings, li fe lines, and equ ipment) 
located in Ca liforn ia, and 

4) estimates of losses of business production 
and sa les arising from earthquake ground 
shak ing. 

The purpose of the ATC-36 study in Utah is to 
deve lop structura l engineering and co ll atera l 
hazards databases and methods for estimating 
earthquake damage and losses to be integrated into 
a FEMAS PC-EQUIP version for FEMA Region VIII 
and to focus these capabi l ities on Utah . The 
engineering data and methods developed w ill be 
eas i ly generalized to support earthquake damage 
and loss assessments in other FEMA regions and 
for the rest of the U.S. The A TC-36 study w i II use 
GIS databases with building-by-building structura l 
information, and ground-shaking and co llatera l­
hazards maps, to provide methods to est imate: 

1) damage from ground shak i ng (as projected 
by a ground-shak i ng intensity model 
included in PC-EQU IP) and the fo llowing 
co ll atera l hazards: fau lt rupture, 
l iquefaction, inundation, landslides, and 
fires, 

2) rep lacement costs. for damaged facilities, 
3) t ime to restore damaged fac iliti es to pre­

earthquake usability, and 
4) deaths and inj uries. 

GRC wi ll incorporate this methodo logy and 
data into the Utah PC-EQU IP model to make 
earthquake loss esti mates. The scenario 
earthquake for ATC-36 is the same one used in 
Response 93, the full -scale FEMA earthquake 
exercise held in June in Salt Lake City (see this 
issue, p. 7). This. was a magnitude 7.5 earthquake 
on the Sa lt Lake City segment of the Wasatch fault, 

with the epicenter in Midvale. However, the 
methods wi ll be app li cable to any Wasatch Front 
earthquake and can be app l ied anywhere sufficient 
data (b'uilding structura l information and hazards 
maps) are ava il ab le in GIS formats. 

The ATC-36 project is using Utah and 
Californ ia consu ltants to identify and comp ile 
databases, and is gu ided by an advisory Project 
Engi neeri ng Panel consisti ng of leadi ng structu ral 
engi neers and earth scientists from Utah and 
Ca li fornia. We w ill include a project summary 
and listing of report ava il ability in the Wasatch 
Front Forum w hen ATC-36 is comp leted. For 
further information, contact Chris Rojahn or Patty 
Christopherson at A TC (415) 595-1542, and/or 
Barbara Sk iffington at GRC (703) 506-5829. 

USGS PROFESSIONAL PAPER 1519 
NOW AVAILABLE 

The report Applications of Research from the 
u.s. Geologica l Survey Program, Assessment of 
Regional Earthquake Hazards and Risk A long 'the 
Wasatch Front, Utah (U.S. Geological Survey 
Professional Paper 1519), ed ited by Paula Gori, is 
now ava i lable. 

In 1983, the U.S. Geologica l Survey (USGS) 
targeted the Wasatch Front for a multi-year 
program that focused on earthquake research and 
hazards reduction. An ear lier report, USGS 
Professional Paper 1500-A-J, Assessment of 
Regiona l Earthquake Hazards and Risk A long the 
Wasatch Front, Utah, contained the resu lts of 
much of the scient ific research undertaken from 
1983 to 1988. 

This new report exp lains and gives examples of 
how information about earthquake hazards has 
been applied at the local leve l in Utah. It includes 
information deve loped at the loca l level to reduce 
the earthquake hazards of surface-fault rupture, 
landslides and debris f lows, li quefaction, and 
tectonic subs idence. The report also contains 
discussions of methods followed to encourage 
app li cation of scientific information . The authors 
who have contributed to this report represent the 
many discip lines and levels of government that 
part icipated in the multidiscipl inary cooperative 
program. 

To order Professional Paper 1519, send a 
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check for $12.00 to USGS, Box 25286, Denver 
Federal Center, Denver, Co lorado 80225. Checks 
should be made payab le to the Department of 
Inter ior/USGS. Cop ies are also avai lab le at the 
Earthq uake Science Info rmation Center in Sa lt Lake 
City at 8105 Federa l Bu i Id i ng, 125 South State, Sa lt 
Lake City, (801) 524-5652. 

(Summaries reprinted from FfMA documents) 
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Building for the Future - NEHRP Fiscal Years 
1991-1992 Report to Congress 

The Federa l Emergency Management 
Agency (FEMA) has rece nt ly pub I ished the 
Nationa l Earthq uake Hazards Reduct ion 
Program Bienn ial Report to Congress for Fiscal 
Years 1991-1992. Ent it led Building For the 
Future, NEHRP Fisca l Years 1991-1992 Report 
to Congress, the report summarizes the 
earthquake ri sk reduct ion activities of the 
NEHRP pri nc ipal (FEMA, USGS, NSF, and 
N IST) and contribut ing agencies. 

Seismic Rehabilitation of Buildings - Phase 1: 
Issues Identification and Resolution (FEMA 
Publication 237) 

In September 1989, FEMA awarded the 
App l ied Technology Counci I (ATC) a three-year 
contract to identify and reso lve issues that wil l 
affect the deve lopment of gu ide li nes for 
seism ic rehab ili tation of existing bu il dings. 
The project has been identified by FEMA as 
Phase I of a two-phase effort, w ith the 
gu idelines themse lves being developed under 
a separate contract in Phase II. The guidelines 
are expected to become the nationally 
accepted basis for seism ic rehab i I itat ion and 
are intended for use by the design profess ions, 
build ing codes and standards writers and 
adm inistrators, researchers, and educators. 
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The two-phase strategy of FEMA is based 
on the recognit ion that the writing of the 
deta il ed Gu ide lines w ill be greatly fac ili tated 
by this preparatory study of technical and 
soc ieta l issues. Both of these phases bu i Id 
upon ear lier work on existing bui ldings funded 
by FEMA as part of the Nationa l Earthquake 
Hazards Reduct ion Program (NEHRP). 

FEMA's program to mitigate the hazards 
posed by exist ing bui ldings started in 1984 
after the completion of a set of app li cat ion 
materia ls on the se ismic safety of new 
buildings. The first project undertaken was a 
Plan of Action and compan ion Workshop 
Proceed ings on the ex ist ing bu il d ing top ic by 
a joint venture consisting of the App l ied 
Techno logy Counci l (ATC) , Bu il d ing Seism ic 
Safety Counci I (BSSC), and Earthquake 
Engineering Research Institute (EERI). The Plan 
(FEMA Pub li cation 91) is being used as a "road 
map" by FEMA to deve lop a coherent, 
cohes ive, carefu lly selected and p lanned set of 
documents enjoying a broad consensus and 
des igned for nationa l app li cab il ity. These 
pub li cat ions provide gu idance on ex ist ing 
bui ldings pr imarily to local elected and 
appointed officials and des ign professiona ls on 
how to dea l not onl y with eng ineering 
problems, but also w ith pub l ic pol icy issues 
and societa l d islocat ions. 

Comp leted to date are: 

• a handbook on how to conduct a rapid 
v isual screening of bu il dings potent ial ly 
hazardous in an earthquake (FEMA 
Pub li cat ions 154 and 155). 

• a handbook on consensus-backed and 
nat ionally app l icab le methods to eva l uate 
in detail the se ismic risk posed by 
existing bui ldings of different 
characteristics (FEMA Publicat ion 178) 

• an ident ification of consensus-backed and 
nat iona ll y app li cab le techn iques for the 
seismic rehab ili tat ion of bui ldings of 
different c h aracter i stics (FEMA 
Pub l ication 172). 

• a co l lection of data on costs incurred in 
se ism ic rehabilitation of bu i ld ings of 
different occupancy, construct ion, and 
other character ist ics, based on a samp le 
of about 600 projects, now be ing 
updated and expanded (FEMA 
pub li cat ions 156 and 157). 

• a handbook on how to set pr ior it ies for 
the seismic rehab ili tation of bu il d ings-
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an interdisciplinary examination of the 
comp lex pub li c policy-societal impacts of 
rehabi I itation activities at the loca l level 
(FEMA Pub li cations 173 and 174). 

• an identificat ion of potent ial financial 
incentives in the pub li c and private 
sectors derived w ith the assistance of a 
user group and d isseminated through 
workshops in seven se lected loca li t ies 
cooperating in the effort (FEMA 
Publications 198,199, and 216). 

• a benefit/cost model to eva luate the 
direct costs of seism ic rehabi li tation to 
owners and occupants (FEMA 
Publications 227 and 228). 

In the now comp leted Phase I document, 
published as FEMA 237, the goa l of ana lyzing 
and suggesti ng so l utions for the issues invo lved 
in se ism ic strengthening can be compared to 
the process of designing a bu ild ing. Th is 
project is analogous to preliminary des ign 
steps: developing an architectura l program to 
ensure the bu ilding spaces wi ll be designed to 
meet the cI ient's needs and budget and 
devising a schematic site plan and structural 
scheme to ensure that the design concept is 
feas ible. Ana logous to the role of a 
preliminary approval by the client of a design 
concept fo r a bui lding is the extens ive set of 
measures in the present project whereby a 
broad range of "cli ents" has been involved. 
Building on thi s log ica l first phase of work in 
this project, the Gu idelines writers can then 
proceed to enter their second phase of work, 
which is ana logous in the building design case 
to production of construction drawings and 
specif ications. 

A secondary purpose that has a more 
immediate app li cation is to provide the f inal 
version of th is Issues Identification and 
Resolution document as an in format ion 
resource for communities, design professiona ls, 
building owners, and others on the comp lex 
issues surround ing this subject. 

Seismic Safety of Federal and Federally Assisted, 
Leased, or Regulated New Building Construction, 
A Progress Report on Federal Agencies' Execution 
of Executive Order 12699 

FEMA recent ly subm itted to the President 
the first assessment report on Federa l agency 
progress in executing Executive Order 12699. 
The two-volume report, Se ismic Safety of 

Federa l and Federa ll y Ass isted, Leased, or 
Regu lated New Bu ild ing Construction, A 
Progress Report on Federa l Agencies' Execution 
of Executive Order 12699, covers the activities 
of Federal agenc ies during Fiscal Year 1991 
and 1992 in estab li sh ing effect ive se ismic 
safety programs required by the Executive 
Order. 

The purposes of the Executive Order are to 
reduce earthquake risks to the I ives of 
occupants of buildings owned by the Federa l 
Government; to improve the capab i I ity of 
essential Federa l bu ild ings to function during 
or after an earthq uake; and to reduce losses of 
public buildings in a cost-effect ive manner. 
The assessment of agency progress by FEMA 
indicates that rea l progress has been made. 
For example, most of the 27 affected agenc ies 
have issued procedures or regu lations to 
implement the requirements of the Order and 
have adopted the minimum standards for 
seismic safety recomme nded by the 
Interagency Comm ittee on Se ism ic Safety in 
Construction. However, the assessment also 
indicates that much more can be done to meet 
the req uirements of the Order, pr imari ly by 
those agencies providing financ ial assistance 
for new bu ilding construct ion. Accord ing to 
the report, the pr incipal concern is the slow 
progress by many agencies toward the final 
regulations or procedures required for 
compl iance with the Order before February 
1993. 

Volume 1 of Seismic Safety of Federa l and 
Federally Ass isted, Leased, or Regulated New 
Bu ilding Construction, A Progress Report on 
Federal Agencies' Execution of Executive Order 
12699 includes a summary assessment of 
agency progress, as reported in the biennia l 
report to the Congress on the Nationa l 
Earthquake Hazards Reduction Program 
(NEHRP). A more detai led assessment of 
agency progress is prov ided in Vo lume 2 of the 
report. The second volume also contains the 
Executive Order, individual agency progress 
reports, the fo rm at for reporting to FEMA, and 
the progress assessment cr iteri a. 

Funding Post-Earthquake Investigations - A Report 
to Congress 
From the Executive Summary: 

On November 16, 1990, Congress enacted 
Public Law 101-614, the Nationa l Earthquake 
Hazards Reduction Program (NEHRP) 
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Reauthorizat ion Act. Sect ion 11 (b) of this law 
requ ires the D irector of the Federa l Emergency 
Management Agency (FEMA), in consultat ion 
with other NEHRP agencies, to report to 
Congress w ithin 1 year on possible options for 
fu nd ing a program of post-earthquake 
i nvest i gati ons. 

It is clear th at Congress has recogn ized, as 
have the NEHRP agencies and all others 
involved in earthquake-hazard reduction, that 
actual earthquakes provide a natural, unique 
laboratory for co ll ect ing critica l time-sens it ive 
data and for conducting longer-term post­
earthquake invest igations. Th ese invest igations 
are fundamental to the goa ls of NEHRP 
because they further knowledge of the 
processes of earthquakes and of the appropriate 
measures to red uce loss of li fe and property 
from earthq uakes. 

It is important to recogn ize that post­
earthquake investigations are not lim ited to 
immed iate investigations designed to captu re 
perishab le data, but also include longer-term 
studies that requ ire additiona l reconnaissance 
and detai led ana lysis of data. Post-earthquake 
investigations may range from the immediate 
response needed to eval uate causes of death 
and injury, to longer-term studies to eva luate 
the performance of buildings and lifelines, to 
even longer-term studies that might eva luate 
the economic impact of an earthquake on a 
comm unity . In fact, much of the cost of post­
earthquake studies is not in the immediate 
co ll ect ion o"f data but in the longer-term 
comprehens ive data and analys is. Th is report 
recogn izes that post-earthquake invest igations 
span a very wide range of topics and time. 
However, the report concentrates more on 
identificat ion of options for fu nding immed iate 
and shorter-term investigations than on the full 
range of post-earthquake studies. 

This report addresses each of the 
requ irements of Sect ion 11 (b), and is intended 
to fu lfi II Congress' request to invest igate 
potentia l sources offund ing for post-earthquake 
investigations. 

Improving Earthquake Mitigation - Report to 
Congress 

EXECUTIVE SUMMARY 

The NEHRP Reauthorization Act of 1977, 
as amended in 1990 (the Act), directed the 
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Federal Emergency Management Agency 
(FEMA) to convene a pane l of experts to study 
the adequacy of m it igation capabi I ities with 
respect to a catastrophic earthq uake, and to 
provide to Congress a report on that study 
(mitigat ion study) . The 1990 amendments to 
the Act (P.L . 95-124) reflect, in part, 
congressiona l concern about the lack of 
progress throughout the Un ited States in 
implementing earthquake hazards mit igation 
measures as contemp lated by the 1977 Act. 

An essenti al conclusion of the mitigation 
study is that the degree of nationwide 
earthquake hazard mitigation envisioned by the 
1977 Act has not been ach ieved. There are 
many reasons why the program has fallen short 
of its goa ls, but one of the most important is 
that implementation of the mitigation 
techniques that are most li kely to reduce the 
hazard is voluntary. NEHRP, in encouraging 
the adopt ion and enforcement of m it igation 
measures, must devise a new nat ional strategy. 
This strategy shou ld tie seism ic mitiga.tion to all 
federa l fi nanci ng programs ava i lab le to state 
and loca l governments. The strategy should 
include: (1) expanding Executive Order 12699 
for new constructi on to i ncl ude both direct and 
indirect federa l f i nanci ng; (2) i ncorporati ng 
mitigation into federa l rehab ili tat ion financing 
programs; (3) Ii nki ng rece i pt of federa l disaster 
ass istance to mit igation actions; and (4) 
identifyi ng appropri ate incentives to st i m ulate 
mi t igation actions, part icu lar ly for the ex isti ng 
bui lt environment. 

The study pane l concl uded that the 1977 
Act promoted rea l ga ins in know ledge about 
the earthquake hazard and about the 
techniques that need to be app lied to reduce 
earthquake losses. Implementat ion of loss­
reduct ion measures, however, has not kept 
pace w ith advances in know ledge. The 
pane l ists agreed that, despite clear confi rmation 
of the losses caused by earthquakes, and 
desp ite heightened attent ion to the 
consequences of earthquakes in the last few 
years, most state and loca l governments are 
unlike ly to launch sign ificant efforts to improve 
mitigation in the absence of stronger federa l 
requirements, gu idance, and incentives. 

Some states and loca l jurisd ictions have 
made important advances in earthquake hazard 
m itigation . Many areas of sign ifi cant 
earthquake risk, however, have done I ittl e or 
nothing to address the prob lem. The lack of 
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mitigation activ ity cou ld be exp lai ned by the 
inability of communiti es to accurate ly assess 
risks, the percept ion that mitigation costs are 
excess ively high, and the expectat ion that the 
government wi ll provide federa l disaster 
assistance after an earthquake. Among the 
most prominent imped iments to m iti gation 
identifi ed by the study team are: 

1. The low priority given to the earthquake 
hazard by the many state and local 
governme nts, many private-sector 
entit ies, and the publ ic at large; 

2. the absence of incentives, particularly 
f inancial, for the adopt ion of earthq uake 
mitigation pol icy; and 

3. limi ted leadership, coordin at ion, and 
direction at the federa l leve l, part icular ly 
with respect to mitigation act iv ities it 
can impact through existing programs. 

To begin to overcome these impediments, 
a new national strategy for earthq uake hazard 
m it igation must be devised that includes, at a 
minimum, a program requirement that se ism ic 
cons iderat ions be app l ied in all new 
construction to any structure that rece ives 
either direct federa l support, a federal 
guarantee of financing, or federa l insurance for 
that financ ing. A second phase to the new 
strategy must provide concrete incentives to 
those who undertake earthquake-miti gation 
actions to address the ex isting built 
environment. 

A lthough i ncreas i ng the seism ic resistance 
of exist ing construction is, in many ways, more 
important and diffi cult than improving the 
resistance of new construct ion, pragmatic 
cons iderations suggest that the greatest gains 
can be made by focusing, at least initi ally, on 
new structures. Fourteen years after passage of 
the 1977 Act, the three most dominant model 
building-code groups in the United States have 
incorporated basic se ism ic-safety provisions for 
new construction that are substantially 
equivalent to those of the NEHRP 
Recommended Provisions (the Prov isions). 
Although the panel welcomed this major 
success of NEHRP, its view is that the mere 
ex istence of building codes does not assure 
implementation of earthquake-mitigat ion 
measures. The Provisions accomp l ish less than 
they shou ld because: (1) in adopting model 
codes, localities often delete the seismic 
provisions; (2) eve n where codes are adopted, 
enforcement is not given a high pr ior ity and 

needed expertise is lacking in many 
jurisdictions; and (3) the model seism ic codes 
are directed primarily at preserving li fe safety. 
Cost ly property damage will st ill occur unless 
stronger measures are adopted. 

The panel points out th at uniform, visib le 
progress has not been achieved nationally 
because, despite the risk of destruction from 
earthquakes, mitigation requires restraints on 
the freedom to bu i Id structures at the lowest 
possible cost and in the locations deemed most 
desirab le. Until the balance between the 
relatively unfettered exerc ise of th is freedom 
and the risk of loss of li fe and property is 
changed to give more emphas is to avoiding 
such losses, mi tigat ion on a broad, nat ionwide 
basis will not occur. 

Economic interests predom inate when 
se ism ic building codes are considered . Unless 
the Federal Government is w illing to 
demonstrate its support for mitigation by 
requiring that states and localities exercise their 
authority to ensure that action is taken; and 
unless the Federal Government is prepared to 
place conditions on the disbursement of pub li c 
funds fo r the prevention of losses in 
earthquakes, or to provide incentives to 
encourage loca l act ion, it is wishful thinking to 
expect subfedera l governme nts to improve their 
mitigation performance. 

Governmental authority already has been 
exercised to a limited degree in Executive 
Order 12699, which requires that appropri ate 
seismic design and construction standards and 
practices be adopted for any new construction 
of buildings owned, leased, constructed, 
ass isted, or regu lated by the Federal 
Government. Although the Executive Order 
does not app ly to exist ing buildings or to 
lifelines such as bridges, hi ghways, and utility 
systems, it is a good start in the view of the 
expert pane I. 

Active enforcement of the Executive Order 
by appropriate federa l agencies is, of course, 
basic to its success. Even with adequate 
enforcement, much of the nation's new 

. construct ion w i II not be covered by the 
Executive Order. The pane l believes that, for 
the Executive Order to be tru ly effective, 
federa l "assistance" as defi ned by the Order 
shou ld include structures covered by 
conventional mortgages iss ued by inst ituti ons 
insured by agencies of the Federa l Government 
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such as the Federal Deposit Insurance 
Corporati on. 

Model codes for new construct ion do not 
address the very serious problems posed by 
ex isting hazardous bui ldings and by other 
potential ly vulnerable elements in the bui lt 
envi ronment such as bridges, highways, and 
uti li ty lifelines. As noted ear li er, even if the 
Executive Order were implemented to its full 
potentia l, it st ill wou ld not cover ex isting 
structures or I ife l i nes. As was dramatically 
ev ident in the co ll apse of the Cypress structure 
after the Loma Prieta earthquake, this cr iti cal 
problem cannot be ignored. On the other 
hand, costs for the retrofit of structures can be 
signifi cant, and the gaps in our knowledge 
about cost-effect ive retrofitti ng strategies and 
standards for many types of structures must be 
recognized and remedied. 

The panel agreed that, particularly in thi s 
context, a proper ly structured program of 
incentives cou ld effect signifi cant improvement 
in the se ism ic safety of ex ist ing structures. An 
effect ive incentive program could be tied to the 
avai lab i I ity of disaster ass istance, to federa l 
programs that provide funds to state and local 
governments for housing construction or 
infrastructure improvements (both before and 
after an event) , to any insurance program that 
rece ives federal support; or cou ld be connected 
more close ly to the nation's tax structure. 

One approach could be to use negative 
incentives, such as prohibitions aga inst the 
issuance of conventiona l mortgages by a 
federa ll y insured lender to househo lds or 
bus inesses in an earthquake-prone area if state 
or local governments fail to adopt or enforce 
appropriate se ism ic-m iti gation standards for 
new and existing construct ion. This type of 
negative incent ive author ity was exercised by 
the Federal Government in the 1973 Flood 
Disaster 'Protection Act and was the so le reason 
that the number of commun iti es adopting f lood 
mitigation measures increased from fewer than 
3,000 in 1973, to almost 18,000 less than 5 
years later. 

The panel of experts made clear to FEMA 
that the need to develop a national strategy to 
mitigate earthquake hazards is beyond dispute. 
Voluntary measures have not worked. The 
national strategy, therefore, needs to 
incorporate at least three basic components: (1) 
it should capita li ze on the large number of 
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Federal Government programs that support 
construct ion and grants by req uiri ng that 
se ism ic safety be incorporated into these 
programs; (2) it should exp lore how federa l 
disaster assistance can be used to enhance 
mitigation; and (3) it should identify 
appropri ate incentives to mitigate (particular ly 
the ex ist ing environment) . To continue using 
approaches that have proved to be ineffective 
would be to acq uiesce in future earthquake 
losses that cou ld otherwise be avo ided. 

Copies of all the reports detailed above are 
available free of charge from FEMA publications 
by writing Federal Emergency Management 
Agency, PO Box 70274, Washington, D.C. 
20024. For further information regarding the 
documents, contact the Federal Emergency 
Management Agency, Earthquake Programs, 500 
"c" Street, S. W., Washington, D.C. 20472, (202) 
646-2810. 

(Reprinted from a September 15, 1993, 
EERI News Re lease) 

NEHRP REAUTHORIZATION HEARING 

On September 14, 1993, the Earthquake 
Engineering Research Institute (EERI) Secretary/ 
Treasurer Chr is Poland represented the EERI in 
testimony before the Subcomm ittee on Science of 
the Science, Space, and Techno logy Committee of 
the House of Representatives in support of the 
rea uthori zat ion of the National Earthquake Hazards 
Reduction Program . 

Other witnesses included: George Bernstein, 
Esq., Cha irman of the NEHRP Advisory Comm ittee; 
Tom Durham, Executive Director, CUSEC; and 
Klaus Jacob, Lamont-Doherty Observatory, 
Co lumbia University. 

Witnesses were asked to recommend ways to 
strengthen the management of NEHRP, accelerate 
imp lementation of earthquake risk reduction 
act iviti es, ways to im prove the coord ination of 
research, and to comment on accomp li shments of 
NEHRP and the President's '94 Budget Req uest. 

Po land referred the Comm ittee to the EERI 
Response to the NEHRP Adv isory Committee 
Report (see Apr il '93 EERI Newsletter), in voicing 
EERI's concern that an alternat ive management 
structure is needed to ident ify targets, set pr iorit ies 
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and schedules and all ocate resources. "The 
cu rrent structure has contributed to an inab ility to 
define program and budgetary pr iorities and 
achieve realist ic, we ll -coordinated goa ls. " 

He went on to recommend that t significant 
component of the program must continue to focus 
on the deve lopment and updating of design 
guide li nes and bu il d ing codes. EERI endorses the 
need to identify incentives to encourage loca l 
government to adopt ordinances an d to cause 
owners to bring o lder bui ldings up to acceptable 
standards. 

EERI recommends that in reauthori z ing the 
NEHRP Program Congress consider creating a 
technica l ass istance program that wou ld pair 
experienced professionals w ith their counterparts 
in states and communities in areas of moderate or 
infrequent se ism ic act ivity, to ass ist in the adopt ion 
of se ismic bui ld ing codes and to develop 
mitigation programs. In areas of highest 
earthquake risk there is a need for incentives to 
encourage states to adopt greater leve ls of 
m iti gat ion activity; to identify crit ica l fac i I iti es and 
upgrade them as necessary; to encou rage the 
adoption of standards that go beyond" I ife safety" 
for sustai ned function of faci I iti es criti ca l to the 
regiona l economy. 

Recogn iz ing th at a great deal has been 
accompli shed by each of the NEHRP agencies, 
EERI remains concerned that much is yet to be 
done, if miti gat ion programs are to be successfully 
expanded . Increased funds must be provided for 
state and loca l government m it igation programs, 
either through increased appropri ation s, or by 
making the adoption of miti gation programs a 
cond ition of continued eli gi bi l ity for federally 
backed financing, or through greater use of funds 
avai lab le under other federal programs. 

Po land reminded the Committee that an 
order ly and balanced ea rthquake research program 
must incl ude basic research, problem focused 
research, deve lopment of state-of-the-art design 
guideli nes, and deve lopment of new building code 
provisions and better procedures fo r strengthen ing 
ex ist ing bu il dings. Po land concl uded his remarks 
by ca lling for stronger partnerships between the 
research community, design professiona ls, industry, 
and loca l, state, and federal government agencies. 

A copy of the fu l l testimony is avail able from 
the EERI office by writing to 499 14th Street, Suite 
320, Oak land, CA 94612-1902 or ca l l ing (510) 
45 1-0905, FAX (510) 451 -541 1. 

MEETINGS AND CONFERENCES 

October 25-28, 1993, Geological Society of 
America Annual Meeting, held in Boston, 
Massachusetts. The main focus of the meeting w ill 
be "Geo logy and Hea lth," underscoring the 
centra lity of geo log ica l knowledge and education 
to di scuss ions of human interactions with global 
and loca l environments. For further inform at ion 
about the conference, contact GSA Meeti ngs 
Departm ent, 3300 Penrose Place, Boulder, CO 
80301, (303) 447-2020. 

December 6-10, 1993, American Geophysical 
Union Fall Meeting, held in San Francisco, 
Ca liforni a. Abstract deadline is September 9, 
1993. For in fo rm at ion, contact AG U-Meet ings 
Department, 2000 Florida Avenue, N.W ., 
Washington, DC 20009, (202) 462-6900, fax 
(202) 328-0566. 

July 10-14, 1994, Fifth U.S. National Conference 
on Earthquake Engineering, organ ized by the 
Earthquake Engineer ing Research Inst itute and held 
at the Marriott Downtown Hote l in Ch icago, 
Illinoi s, wi ll have as its theme "Earthquake 
Awareness and M it igation Across th e Nation." The 
conference w ill provide an opportunity for both 
researchers and practitioners to share the latest 
knowledge and techniques for understand ing and 
miti gating the effects of earthquakes. Th is 
quadrennial conference wi l l br ing togeth er, and 
enhance d ialogue among, professionals from the 
broad range of disc iplines committed to reduc ing 
the impact of earthquakes on the bui lt and natural 
environment: geo logy, s~ismology, geophysics, 
geotech nica l eng ineering, soi ls and foundation 
engi neeri ng, structural enginee ri ng, arch itecture, 
social response, regional p lanning, emergency 
response plann ing, and regulat ion . For further 
in format ion, contact the Earthquake Engineering 
Research Institute, 499 14th Street, Su ite 320, 
Oak land, CA 94612-1902, (510) 45 1-0905, fax 
(510) 451-5411. 
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