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FROM THE EDITOR 

As you can see, we have already made some changes -
the new name ..• WASATCH FRONT FORUN .•. was thought to 
better reflect the wide range of interests. If you 
have any further changes to recommend, please let us 
know. A comment card has been included on the final 
page of this issue. We appreciate your comments 
and suggestions. My thanks to everyone who has / 
contributed to tpis issue - as you will see, we have 
received information from some of the participants in 
the recent Workshop held in Salt Lake City - BUT, we 
always need more. The next issues and deadlines are: 

~
DECEMBER ISSUE ..•. Deadline: December 31 
MARCH 1985 ISSUE .• Deadline: March 29 
JUNE 1985 ISSUE •.• Deadline: June 28 

Information can be sent to any of the following: 

WENDY R. HASSIBE,Editor 

UTAH GEOLOGICAL & MINERAL SURVEY 
EARTHQUAKE HAZARDS PROGRAM 

The earthquake hazards program in the Utah 
Geological and Mineral Survey (UGMS) received a major 
boost with signing of a cooperative agreement with the 
U.S. Geological Survey. Under the cooperative 
agreemen~ the UG~~ will participate in each of the five 
elements of the Regional and Urban Earthquake Hazards 
Investigations of the Wasatch Front. Most of the UGMS 
effort will be in the hazards evaluation and syntheSiS, 
information systems and implementation elements with 
minor activities in the ground motion modeling and loss 
estimation models elements. 

I 

OSGS,NMD,Public Inquiries Office, 8105 Federal 
Building, SLC,Utah 84138 (801)524-5652 or 
FTS 588-5652 

In the hazard evaluation and synthesis program, Don 
Mabey and William Case are making an integrated 
interpretation of all geophysical and subsurface data 
in the valley area west of the Wasatch Range from 
Santaquin to Ogden. This study will investigate the 
structure of the valleys, the thickness and lithology ~ 

BILL BROWN, CO-EDITOR 
USGS,MS 9~8,345 Middlefield Road, Menlo Park, 
California 94025 (415) 856-7112 or FTS 461-
7112 

'PAULA GORI, CO-EDITOR 
USGS,MS 905, National Center, Reston, Virginia 
22092 (703) 860-6471 or FTS 928-6471 

DON R.MABEY,CO-EDITOR 
Utah Geological and Mineral Survey, 606 
Blackhawk Way, SLC, Utah 84108 (801)581-6831 

ART TARR,CO-EDITOR 
USGS,MS 966,Denver Federal Center, Box 25046, 
Denver, Colorado (303) 236-1605 or FTS 776-
1605 

/ 
THE WASATCH FRONT FORUM IS NOT TO BE QUOTED OR CITED AS 
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REPORTS OF PROGRESS AND RESEARCH ACTIVITIES AND MAY 
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of the Cenozoic fill underlying the valleys, t~e 
structure and lithology of the basement rock and the 
shallow hydrology. Products will be a series of 
1:100,000 scale maps on the same topographic base as 
the Wasatch Front geologic map. William Lund is 
direeting a program to document evidence of past 
earthquakes in areas where this evidence is in danger 
of being destroyed by developments and where the 
evidence is exposed in excavations. 

Don Mabey and Janine Jarva are working on the 
information element. The first effort in this project 
is the compilation of a bibliography of Utah earthquake 
publications. The long-term objective of the project 
is to make information and data related to earthquake 
hazards along the Wasatch Front readily available to 
decision makers, the public and researchers. 

Considerable interest has developed in Utah in the 
implementation element of the program. The OGMS is 
working with the 'USGS, FEMA and local groups to develop 
this critical part of the program. The UGMS role will 
be p~i.arily in providing technical support to local 
organizations seeking funding support from the Federal 
agencies. 

The UG~~ is working with State and local agencies to 
assemble information that will be useful in loss 
estimation models and in developing mitigation plans. 
The first effort in this project is an inventory of 
health care facilities in Davis County being made in 
cooperation with the Utah Department of Health. 

Bruce Kaliser is partiCipating with the USGS team 
working on the ground motion modeling. The UGMS effort 
in this element will be to provide advice on local 
geology and aid in the selection of instrument sites. 

The Wasatch Front earthquake hazards program is 
being coordinated with the regular UGHS program of 
state-wide .ulti-hazar~s studies and site 
investigations that make up the UGMS Applied Geology 
program. The earthquake activities in the UGMS are 
coordinated with earthquake research by the Department 
of Geology and Geophysics at the University of Utah and 
the University of Utah Seismograph Stations. 
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FROM WALT HAYS, USGS }. % \... '" 7' I. I J ))' • "- II" J \, I 

,( < \ / . "', f' Y At highlight r of the wo~.pop was "the simulated ! ;I 
(. Scientists, engineers, and land-use andl 't-esponse ' re~ponse tb 'a <hypo.[tl).etical 'tlartl),q.uake. The workshop" \, ("_~, 
planners finalized the planning ((If the -'8eco~d ytlar (tFY\,partic'ipants' were ~iv:en 'a chanC~J to ' role Pt,ay ./ Each 

t 1985L for t,qeJ 'u. S, peolo'gical Survey "lIeg~on~l nlnd '-, I partipipant joine<f an action gr?up: e;Ltl;ler the 'Ski, I,' \ 

UJC:b<l-n , Earthquake H~arcfs Evalua~ion Program" in the /": / Development, Counci), .... ' tge "Bl,Isiness Round Ta'ble, • OF I \ 
'\ WasatclS. fl1ont, Utah at a workshoP l, on th~ "~valualtion of if, ~e "St.,(te R'rpJQl'i,9ansr"_ '(tach '1Ic~ion group was charllfd /, 

~eg,i.09a+ and ur. ban Earthquake Ha~ards and ~.fsk , in \l.tah" ~ ~ / with the tas~ of ,f'Cilrmulating and' lIaking recommendations \. <, 
a~ the . Stat,e Capitol',. .1,n tSalt *,ake Cit¥"J(ug~st ,1>4-1.6'" '-'I f,' ~ ~o, a f1ctltf'o'u-S- Governor's Commission:" . They te~timonY 'i\. 

\). I ~ l' /. ,/,./ . j • ./.. ( 'P -:7 ,-: I. 
,1984., II; Th,el m$e,tin~ was , attenqed by 12S---'ind~vidujllS , 1'':011 / before 7he Co.mmi-ssion was,p hvely and very realistic. 

, 10Cl,'ll un~versities, St.ate .and i'local.l' gover~ent, J Fed,~ral ~ The excer~ise ~t1mu+ated th~ .participants to th11lk I . [ . 

( , age.ncies·, and voluntary agencies, J . 'r;; ,', . 7. J\' abo) u't tb~ problems lposed , bY,-a: mas'S1'veeartl!qua.kt}.-.in -:;;;\! 
'/'} 1\ l /-ir -I. -I ),). I --'y / ~ '-<" , ..,.,.. th tha h di-:1 t tI ~h . d' t ' J. ~ '. t, ' I (' (, f'Je, ' " r;rJls 0 . er n , ,t e;, fec "7~m~e or (" e 1l.mme 1-a Ii! ~ .. < ;, 

~ h'l ~ Go~ ,7nor Sfott M; 'MathTso~ , opened ' tile , Iwork.s(~~p ,-~Y eme,rgen;~ , pr9~blems 0; I liJe isafejt y •r .( "-' (~;; t'r' 
'enpor!ling tl),e goals~ ~f identifying' geols>&ic hazards,"'.~, L >: / J, '\ J t f' 

such as e~l'thqp~eg7' andl laq~~v~ , 1a,PaS~~des"; a.nd taki-n~~ J 1 ')\ ,,,At 1 the I c,on'cl:ps;ipn ' of the- workshoP~ lsa,~t) ~tl}i~ ~ 
tile hecessary steps ' to pre,Pare for ' devastating natul7;;tl ' '( the) Regional and UrbaJil /Ear~quake Hazards Progr~ l.n 

\, I d1.sasterS. The Governor sukseste.d. that i t -will no B/ be· the Wasb~n ff'()"t ' fledged sUp'port of ,t.he~\ gOarS of the 
I ' ~ . 'k ;/ I ./1' 1 "-. an easy tas t~ copvlrice, Slt~te , .le~il[llaltors 01' thli! V} " ~' prog.ram. U.13. Ge-o og~cal Survey >r.ePtl~se tratives J 

" nec~ssi· t'y~t6 Jlprepare fOf atf /e~Athq.!iake'r b If -;- '.' r~~e,!~d/ their cOJD"lI!.itmtlllt to, the prof;!'am ' tb,rough t { 
II-e ~/,.., ;--:; ., ]y/:-; .- , /' ( / ,.. .' >J ln~erna~ ~nd etsterljal JPrO"Jects. publ~c~tion , df.. #h~ / 

1 "( / (" With th:;,s fact in ~i.nd, 1 ~¥ se,~ond' day' s"'-/l..enary I • II", ,:,6~k~h.OP "proceedings" anp l pia!1lling ,for nex,t ie~r"s ~ 'il 'f( s~sSionJeaddresse~ ~J5 State J.egis}Pr~orf' T~ .~ ()' \ r Is' wop)<:shop" IITne Federa'!,.. Emergen'cy )1alragemenl Agency £7 l 
? < '" ,legislators,. alrngJ", with the works~0!l-'Partici,p'tnts, ! \Jj representa-t;ilvj:ls prom18~d to' assist . in the) , 1\ ' <' r 't 

J! • 'Learned ~hat l~ses cOuld ,be fe;cpeeted ~om~ a ~. . ~f .JI ,implem!lJltation\ \Ph~S': df I th~ p~dgr.amr.thrb~gh j ,oi'n.t ',/1 
1;,· !wYPoth~t.ical . magn~.'tud~ ' 7'.,5if eal'thqUak'0 iIl'<Utah. W'h,e,frf) ( :fer",. " funding of some of"-'t!le" proJi:!frts,\ such as ' trailling of \ 

I T .L- . .-; ~ '1/ I! tif . ' I -I, !.---'\""). _ '( \ f I I "1 r r \ ~ (- j~~ i 

workshop rp<irtic1pants " a'nd l~~s.tator~ were /- t.hen .... . ;j " ~ xli t~nd~us~ anq., em,er;gency ,planners , and . t~r~u!litt SP~!lso~ 
" ~ ~ormed . of ~he ',po,slllb,le actio'ns;w~ch ~pould be tak~( ~h~P or a (workipg ,group ~f the agen~7es and \: /' ~ if, 1-; 
CY", withi.n .::th~ next 42 years to reduce future losses from " ,I' un~versities invo,lvel! .in implementatiOill."" The Utah .4(, 

. 1 ,earthqil1akfts an'd other ljBtur<l-,l(l h~~a~ds. !~#s_e a~d~ns ' . r,c :: D~v~sion Of. CQIIlfrehe,nsi'lIe ! Emer'genC~1 ~anag~lnEmt'\ I J 
i'l.clude~ improv:i,ng '~art~t{J.i~ke, nesyop,s~ 9apabHitieS' 1 \ I' representatl,v.,e,s ple<!~dJ, support r through:; the " Mul'ti-
1IIIprovingj earthquake-res~stan_t design of b1;lildings and \ J? J H,az'ards Project ang membershipA in Stile proposeq ' ,",orking 

'!~ r .;lifellne..s';' and ' i-mpr€ving'\"land use tb ' acbomodate ' known , /,1 group':' );!rhk UtJil t6~crro'gidal and Milneijal Sury~·y I, v 
'- .j, ---- 7 , ," L ..r: ,~ 1- ., , ) ". A ' . I' I, J 

\.. \1< ge~..,o&c ha~arps·tt the 'rlose,, ~f ~h~s sp~c,ia~ ,sessi6n' I \!J l(epres~pJatives promisee ,ty .. cont.inu-? work ,' on projec~s- . " 
, ~foreJ\a committee of ' State, legislato!;,s, Genev~eve : I '--;. ., ·t 'o idee.fifY , geo1981c hazardS', revise proposals for t new \' 

. ~ ~ A. tw60d '; Ut'!lh -Stat~~Geologist ;-- was )i-tlvited to'" subllli t::~,t(.: L ';Project' s, \ a\n'd JIIlakei~liCY recolnm~ndaUons t~\ ith~\ S,tate ~ 
t t' ' n ·1 .cv ,h > t \ '" ". " -I 1 i':'·1 ..1 \ I I,' -' -.; - legi:ll ... tiye proposals in OctoQe~r. · Z v Iegisl ' ture in ,Oc ~ er ~0 ~in9re,a~~ ~he capa J.~i~,,, of . : 

\ j.' -,. \ to prepare for earthquake and 'otl:jer geolO'gic (v" '" 
I ~ ~ '.1' " If, '> 

,1 ' J. / Ll \.0 

A ~'rt..,{ . -

l ,', 1- ,3 

( 'I '\.,. .u'l;\ '--1)' I '\ '" \~ 
)~) '--- -) .' I,,;; I ' " l , 1 '\. ,\ "...........-: 

), J Darrel Crawford ';' ~ountain -Fuel Supp~y _Comp,<1-ny, addressing -a , small discussion group. , ' \ 
2--, W~sley Dewsnl.\P" Ut'lih Division of, Comprehensiv~ Emergehc~ Hana.tJment., during Simulated eaJ1thquake ,recovery , - J " ", ,! y ' -<? ~ , _t' ( \ \ 

" ~ 3· \ ~u-i;Wheelf~r;, USG,S, Walter Arabar'z rum,vE\,rsi ty' of Utah, David Swartz, WoJ,dwar,d "Clyde ConsuItant~. , 
~ "4. Willi-am Kockelman, USG1"S, addressing workshop participa'nts on "Per.~onal "Preparedness". ( l,.., 
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EVALUATING- SEGHENTATION OF THE WASATCH FAULT 
Rus Wheel~r 

U.S.Geological Survey 
Box 25046, DRC, HS 966 

Lakewood, Colorado 80225 

DJP.Schwartz ~nd his coworkers have proposed that 
the Wasatch fau~t Is segmented, that is, divided into 
several portions that are each several tens of " 
kilometers long. Their 4:dea~ is tha.t each se!?;ment t/nds 
to rupture comple.j:.ely and independently of the other rX 

segments, in earthquakes of a \slze that is '-' 1 (" 
characteristic of that segme-nt. If the segmentation 
hypothesis is v~ii4, that wbuld affect estimates of 
seismic hazards along ~he Wasatch Front in complicated 
but substantial ways. If the hypothesis of 
characteristid earthquakes is also valid, then damaging 
earthquakes might occur much more frequently than 

• expected from standard extrapolations of the observed 
frequencies of 'small e~rthquakes. 

This effort aims to evaluate the segmentation 
hypothesis; i~is not clear how the hypotbesis of 
.characteristic ,earthquakes might be evaluated, but 
probably any light tb~t can ~ shed onl either 
hypotqesis will illuminate tpe other. ' Two 'Lines of 
at-tacki, one short term and one 19n9 t~r!n, are based on t f ( 

the observation that the Wasatch fault zone occurs iq a 
pre-existing belt of thrust sheets that runs nortb-
south through Utah and adjacent states: ~be Overthrust 
~elt of the petroleum' exploration1st. Some wdrkers 
co~sider that the thrust sheets are thick eno~gh that 
mos.t/ Of the observed - earthquakes occur within ' them.-
Thus if the thrust ~heets are ~segmenied in some way, 
then as the Wasatch fault ~ormed within them, their 
pre~existing structure might have caused the ~asatch / 
fault ~ tq al~o form with ' segments. Thrust sheets in 
iOth~t' mduntain belts like the Canadian Rockies anti the 
central! and so'Utbern Appaliichi ans are known to be 
segmented, so t he goal is to see 'whether any $uch 
segmentation in the thru~t speets coincides with 
boundaries between the suggested segments of the 
Wasatch fault. ~ ~ _ 

-, 

Short-term work will look for evidence of north- ~ 
south disruption "in ,the stlju{)ture of the thrust sheets 
along most or all of the Wasatch Front" by examining 
anomalies in at least three independent ' data sets: 
gr~vity : aeromagnetic, and structural data. If 
anomalies in different data sets; cQincide, a'nd if the 

'l anomapes are fellf, theh. that coinCidence is not I::i:kely 
to be due to chance. A statistical procedure can 
evaluate spat~al cOinC~9,ences, of gravity, magnetic, ' ~nd 

, structural anomalies. The coinCident anomalies might 
the!n be interpreted to' infer 'the nature of the ~ 
structures that cause the ·anomalies. For example, Such 
structures might be large tra9sverse ramps or ~brupt 
north-south ~hanges in crustal thickness or ,composition 
acrlosl\l long-act:\.ve basemellt- fault zones, as suggeste'd 

, ' ( 
by~ R. L. Bruhn. 
_ L6ng-term work will concentrate on about 2000 £quare 
kilom,eters \in the Wasatch Range ' between Spanis,h Fork 1, 

and Nephi. spa'hning a proposed segment boundary :j.n the 
, Wasatch fault near Payson. The' idea is to apply ' " 
' structural methods there that have been successful in~ 4~ 
identifying and characteriz·ing segmentation in thrust 
shee~s of the central Appalachians; compiling existing 
geologic maps and structur~l data, working out t~e 

. relative ages of different orientations of systematic 
jOints and of folds related to the thrusting, and 
mapping the intensity of those joints. If a structural 
~ip'ression of a segment boundary in the Wasatch fault 
can/ be recognized near Payson, where strocture and' 

,stratigraphy are s~mpler than at oth~r proposed " 
boundaries, then some of those other boundaries can be 
examined later USing methods . that have worked near 
Payson. 1 
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Other independent efforts will also help to~evaluate 
segmen~tion. Among them is tbe mapping of 
M.N.Machette and coworkers, who are unraveiling t~e 
late Cenozoic evolution of 10ung' fault scarps, 
colluvial depOSits, and other f~atures along the 
Wasatch Front. D.P.Schwartz and coworkers hope to 
expand the trenching activities whose original results 
led to the segmentation and characteristic eart.hquake 
hypotheses. ' Those two hypothe~es po~e im~ortant and 
challengin$ problems whose - sol~ti~ns are likely to 
~pPlY b..?t~ t,o haza~d evalLlation in Utah and to 
extensional terranes ge~erally. , ( 

\ .,.. 

UTAH MULTI HAZARDS PROJEC~ 
Wes Dewsnup, 

, State of Utah ., 
- Division of Comp~hens~ve E~erg7ncy Management 

~ I' " \ , II 
The/ Utah Multi, Hazards ProJect is a pilot ,Project,. 

funded by,. the Federal Emel'gency' Hariagement , Agency, 
.. desigtl~d to develop a ,multi hazards mitigati?n process 

to reduce the pote~tial for life loss and property 
damage 4ue to eart~uakes, fl~dS, la'ndslides, dam 
failures or any eombinatio~ of these events. the 
project i8 being managed by t he Ut,ah Div~8ion of 
Comprehensive Emergency Management. 

The ~~oject, pow in its second year, has developed a 
model process by whic~ hazard mitigation can be 
effectively accomplished, and is currently testing that 
process :j.n tqe Ogden/Pinevi-ew aJ!e~ Of Weber C.ounty" 
Utah. The Proj'epe is 'Qeing l assil;!teo by a S~E;ler'ing . 
Committee, ~ompr'ised of various stat e a,no federal 
agency leaders; a Technical Review Committee, comprised 
of techmeal experts in earthquake, flood, landslide l 
and dam safety; a Public Awareness ~nd Education 
Resource Committee, comprised of community leaders ~nd 
educat,ion aqd media ,v{presentat-ives,; and pn I 

Admin{stpative Review Commntee, c~mprised of local 
elected officials ana their department heads. 

/ the model process, ~eveloped by the Project, 
identifies stePs necessary for multi qazard mit~gation 
and includes the development of l a good' data base - for 

I the ooDtlhuni by; , development' elf cOllip'osi te hazard . 
~cenari6s wi.th occurtence probabilfties; 'elected 1 
of,fic'ial, pr.ofessional, .and publiJ educatfort- and aware'::­
nes~ programs; selection of technically, politically / 
economically and socially feasil!>l-e- mitigation 
alternatives; and de~elopment of an effective 
implementation str~tegy. 

The Project has developed hazard ,maps, risk 
asse~smen~ s, a list of mitigation~ al~ernatives, demo­
graphic information and traln1ng~nd educational 
mateni~ls to assist the local goverriments in deflping 
their needs and developing and implementing mi t1gation A 

programs for 'their- communi ty~ 
Results and analysis of the Pr-<>ject will be, forth­

coming in the fall of 1985 . . If you have any questions 
or would I ike f'urthe'l' inforrJabion"" please contact'" Hes 
Dewsnup, Jroject- Hanager at (~O~) 533~5271, or write to 
the Division of Comprehensive Emergency Hanagement, 
P ~ U. Box 8100, 1543 Sunnyside Avenue, Salt Lake ~City, 
Utah 84108-0100. 
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CALL FOR PAPERS 
EVALUATION ~OF REGIONAL AND URBAN EARTHQUAKE HAZARDS 

WASATCH FRONT, U!AH • 

U.S. GEOLOGICAL SURV~Y PROFESSIONAL PAPER 

~ '\ ~ 
Par~icipants in the Reg10nal and Urban Earthquake ' , 

I Hazards Eval~at~on Program are reque~ted -to prepar~a 
manuscrip~ Cpr the profe~sional paper on "Kvaluat~on of 

~ Ur~an and Regional Ea~t4quake Hazards ,and Risk5in Utah" 
which will /be 'publishE!O iill \ the '3rd ~ear of ~he \ ~rbgraJlJ 

" (FY 86). ,', I ,. • ( ,~ \ I 

I{ _ \ _ ~ 

- .Deadline for transmi ttal of the manuscript is..l!!!!:.! '' 
J Jj! 1985 , _ T¥~ lIIanuscript lihoullt rellresent a" synthesis .>. 
of , several , research s\udieS or present the findings ' or 
a · topical study. the manuscripts must receive peer ' 
~eview according to standard USGS procedures" The , 
format for the manuscript may be obtained by contacting 
Walter Hays or Paula Gori at (7<l3) -860-6411 Qr '(FTS-) 
928-647lor writing to them at U.S. Geological Survey, 
905 Natlonal Center, Reston, Virginia 2209~' _ 

1 ' , y 

'Plans for nex~. YAar's meetings are still "be.ing r . .(,' 
' formulated. Particil?ants in the .prog~am will be . , 

advised in ,~e near future of the dates and toPic~ of 
, the meetings. J 

"'" ,/I 
FItOH' JEFF; KEATON. DAMES & MOp~E' : 

) J ~ 

• \ ( Copies of thT ProceediN(~ \ Of ~he Speqial'ty -c' ~ 
, ,\ ~ \ ConCer,eJ)ce on "1),el~heatidn of Landslide, ~lash Filopd , r I and Deb~xs FlbW Hazards i~ Utah" can now ,Qe ordered r 

:j ." 'tHtfs ver'y su~ces;Bful, ~wp-day c9nfe'rEl,nce w~s h;ld f\ ' 
".1 Utah ,state Univ~rsHy i'} June 1?84. It i~c~uded over 50 

technical preseftations plus foUr keynote speakers and, 
an opening address on themes , which ' cove~ed geolog1cal 
hazirds, - fiood' hazard~, l mitigative measur~s, ~ergency 
pre~rednesB'reSPQn~e and a special s~ssion on the 
Th:LS'tle Landslide. The- conferenc&." was- ~o-sponsored by 

I. 

eleven federal and state government agencies and y 

professiohal societies. I It attract~d 226 p~ofess1~llJilS 
\/ from all. parts of the U.S. including leadiug e~pertsin 

flooding, lanaslides, stream hydraulics, protective 
watershed man~gement and the soc1a~, lezal, and 
political aspects of emer~ency and remedial~ progr~s. . 

, ! A copy of '- the proceedings may be ordered by writing to/; 
Ms.:. Dawn Herzog, Utah Wiater ' Researcjl Laboratory;, U~IG. 

\ g2, I Ut~h, State-..unive;'Sit~ .: Logan, qtah ~4322; Pleas~ 
encl03:e~~ chet:k for i" $30 :'Pfy~bt.e rO "Utah W;ater Research 
Laboratory" or pr.ov'1de 1nv01cing ' instructions. lr '7 

,I I i ( Y 
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F ON UGMs ,_ ~ " \ y. '; 
, The incredsea ,int;erest at this time j,-n t'he Great 

Salt ' Lake and, its rising la~e level has insPi~ed the " 
publication of a new map to show the area covered by 

. Ore at Saft Lake and' its predecessor, Lake Bonneville, 
1,\ ,-at var10u~ .k.ey _e~{vations. The new map, MAJOR LEVELS 

OF GR~AT SALT uAKE AND LAkE BONNEVILLE, is by Donald R. 
Currey, Professor of Geography at the University of ./0 

I lI tah ; Genevieve Atwood, Director of the Utah Geological , 
and l1ineral Survey and State Geologist, and 'Don R.:. 
Mattey, Senlor--<ieologist at the UGMS. 
The map is in \full color, at Ii scale of 1 :'750,000. The 
cost is $4.50 or $6.50 by mail p~epaid. Add $0 . ~6 
for sales tax if purcbased in Utah. 

More information about the Gre-at Salt Lake is found 
in ORE.AT SALT LAKE,: A SCIENTWIC HISTORICAL AND 

-ECONOMIC OVERVIEW, 1980, edited by J.W. Gwynn. Thi~ 
ijoo-page , bOok Is a compilati90 of 36 articles; on all 
aspects of th!! lake. Lt is available from rUmlS for £ f' 

/ $10.00 or $14.00 ' b/ ~ail. ,Add $1.58 sales tax if ' 
purchased in , tit.ah. The I new map MAJOR LEVELS OF THE 

.., GREAT SAL '1> LAKE ~ND LAKE BO"rNEVIILLE' may b~ aurchased './, 
witl\ ... t~s v'ol'ume for ~ total cost erf $12,50, $16.50 by 
mail, with $1.12 sales tax if purchased 1n Utah. 

,_ . I' J ~ ,/. 

I, 

INFORMATION RESOURCE 
x , 

The Public Inquiries Offices of ~he U.S. Geological 
Survey are an information resourceYthat can provide 
earth SCience ihf,ormation cove~in& a broad spectrum of 

\concerns and ipterests. rhe ten offices maintain this 
llnformation for w~de geograpllic areas, in addi tion to 
specia'l focus on I1tat~s surroundingl'the location of I 

.L 

eaoh PIO. Some 6f tne PIO's have naiional ' coverage in 
maps and publications. ' , 'In 'addit,ion, <\,11 dffices have 
access} to libr~Y: copies 'Of ·liil\ USG,s publications. ' 
'Infol1JllaU6n 'about ~o~gr~PhiC mapping~. special mapping 
produ~ts, digital informatiqn, aerial photographY, 
thematic mapping, open-fife reports and prbjects within 
the agency ere aceElssible through several data bases 

- I. , 

which ~e part of ESIN (Earth Science Information , _ \ 
Network) as well as through information maintained by 
eacb of the PIO~ s. " .. 

Each PIO sells USGS ~ook" reports and ma~s of 
geographic areaS ~djacent to ~helr location. Price and 
or~erins information, along .... w:LthJ.ndexes, lists of 

\ pu'pl i cat1ons, any yearly SUpplements are available from 
any / 01' the PIO' ~ l1sted. The names of the- _Information 
Specialists j.n pharge, along with addresses and t 

telephone numbers 8.ll'e: I> ' 
.,..{. r \ "\ ' o hizabeth Bebrendt ;'" ~ 

1 198 SkYl~n? Bldg, 5081:: Secono Avenue 
Ancqorage, ALASK~ 995~1 

~'\ \ 901-271 ~0517 5 I 
I "L4, .,-

, Q~CY Birdsall <, '> 1- , 
I '7'638 FedeF;al Bldgj,300 N'/LO~ ~~geie;s Sf . 

Los Angeles, ICalifornia /90012 ' 
I 

I 
C 

213-688-2850 ., ,-,c , ~ 1 
I ! ./ j,. 

O ., ) \ ",- "t, ~ 
,( ~t I BrUce beam I, , ~ '-, '" 

Rm.. 1~2 , Bl l1g;,3 ,~45 ~Iiddtefield t,Road 

4 

I. 

Menlo Park; ICalifornia 94d25 \ 
II r / 415':32j,;:~'111\ ~xt. 281? I., ( ~) 
/', I ~~ 

X OPat I ~hlffer/ ~ . 
, I 6011 CustOlll Hou,se~ 555 -Battery\ St. 

San FranCiSCO, CFlifOrn1a 9~111 
/ #15-556-5621 " 

0I1'ene S;y J 

1~9 r Federal Bldg,1961 Stout Street 
Dien~er, Cqlorado 80294 
303-831-4169 

, / ;' ,\ 

OBru'ce Hubbabd 
[ I ... I c 

I ~ 1028 Geperal .,ervices Bldg. f 

p' 19th and F Street~ NW 
:' Washipgton, n. G. 20244 
, 20<2-3!13-8013 ~I 

/ ~ , ): ,..,., J 

" OJOhn If. Donnell,)' , { 1 

I 1 C45 .Federal BUi~ding 
~ 1'100 Commerce Street 

Dallas, Texas 1.5242 
214-161-0198 ' 

/ 

'1-- ·Owendy yR. Hass-ibe ' J 

8105 \ Federal Buildin~{, 
125 ,South stfte St. 

( , 

Salt Lake City : Utah 8413a 
r 801-524-5652 ' 

o ~largaret CO.J.!nce -" .. 
302 National Center, R~. -1C402 
Reston, Virginia 22092 • 
103-860 ~161 

OJean Flechel 
618 U.S. Courthouse 
West 920 /'Riversid'e, Avenue v 

, Spokane, Washillgt10rt 99201 .-
J' 509-1156-2524 I " t; 
., I I 

, ' 
I )h'i­
) I ,,., 

I 
r 

I 
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UTAH EARTHQUAKE ACTIVITY 
April to September 1984 

William D. Richins 

University of Utah Seismograph Stations 
Department of Geology and Geophysics 

The Universi ty of Utah Seismograph Stations records an 80-station seismic -hetwork 
I 

designed for local earthquakes moni toring within Utah, southeast Idaho and western \-1yoming. 

During April 1 to September 30, 1984, 258 earthquakes were located wi thin the Utah region see 

figures 1 and 2). I / 

-/ The l~rgest earthquake during this vime period occurred on August 16, 1984 ,12 miles 

south of Levan near the Wasatch Fault. This earthquake had a magnitutle of 3.7 and was fel~ in 
Levan, Gunnison, Ephraim, Manti and other nearby communities. A total of 5 earthquakes wer.e 

' reported felt in the Utah region durina this time period. Other significanr aspects of 

earthquake activit~ shown in Figures 1 and 2 include (from north to south): 1 \ 

~ 

~ 

1) 

2) 

3) 
I 
,~ 

ij) 

5) 

6) 

f 7) 

8) 

a magnitude 3.0 earthquake within Pocatello Valley on the Idah~Utah border 

Snowville, Utah on May 12, 

a magnitude 3.0 earthquake northwest of Tremonton on August 6, , 
, I v d ' 

a magnitude 2.8 earthquake approximatel~ 35 km west 01 Brigham City on September 

30, 

a magnie~de 2.7 earthquake~ approximately 25 km west o~ Salt Lake City on ,June 10 

fel t in l1agna, 

a magnitude 2.6 shock in the vicini ty o( Wallsburg 25 km east of Provo on ~:ay 5, 

continued small magnitude activity within Goshen ValIer 40 km southwest of Provo 

with magnitudes less than 2.7, 

clustered small magnitude earthquake 'activity in the vicinity of active coal , , 
mining northwest and southwest of Price in central Utah, and 

I 

on-~oing activity scattered throughout a northeast-southwest trending belt 

between Richfield and Cedar City in southwest Utah. 
-' 1 

A new earthquake bulletin titled ~arthquake Data 'for the Utah Region, January 

t 
I to December 31, 1983" was published in August 1984 by the University of Utah Seismograph 

I 
Stations. A limite~ number of these volumes are now available at the Utah Geological and 

Miner~l Survey. ' Additional information on earthquake data within Utah is available by 
-' 

contacting the University of Utah Seismograph Stations, Salt Lake City, Utah 84112 (telephone 

801-581-6274) • 
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PROJECT UPDATE 
, 

From Rich Hadole, USGS, Denver, Colorado 
/ 

"Landslides pose a significant geologic hazard along 
the Wasatch Front. The location, age, and frequency of 
landslides are all important factors that must be con­
sidered in estimating the landsliding hazard in a 
specific locality. I have been studying 
landslides at several localities along the Wasatch 
Front, and comparing them with other slides in Utah 
and Colorado where ages are known. I find that 
landslide morphology changes systematically with time 
in much the same way as does the constructional 
topography of glacial landforms. There is a reduction 
in relief and a general smoothing of topography with 
time as depressions fill, ridges broaden and flatten, 
and slope ~ngles decrease. Soils developed on pressure 
r id!.:t::::> ah ,o ~tIPW 8y~, t.~l1C\t.j(, (:!lenges with increased age. 
Aspects of soil developnlE.nt t ha i will be useful in 
assigning ages to landslide depOSits include soil 
thickness, the number and sequence of horizons 
developed, -depth of leaching, and soil organic-matter 
content per cm3 . Materials suitable for radiocarbon 
dating and amino-acid dating were found to be 
relatively common in the landslide deposits of this 
region. These materials will provide a means for 
determining the times of landsliding and for 
cal i bra tip& relative-dating techniques. 

The primary goal of this new project is to determine 
landslide recurrence intervals in order to improve 
evaluations of landslide hazards and to contribute to 
the broader problem of landslide prediction. For a 

; given landslide area, this involves determining the 
number of slides and the dates of ,their occurrence, 
reconstructing the climatic and geomorphic histories of 
the area, and evaluating the relationships between 
landsliding, climatic change, and geomorphology. 

The establisnment of a gQod chronology for landsliding 
is an iD!portant base for evaluating other natural 
hazards, such as floods and earthquakes. If 
earthquake-induced landslides can be recognized, then 
ages obtained from them can be used to date earth­
quakes. Identification of earthquake-induced land­
slides is a secondary goal of this project. 

It is difficult to evaluate the contemporary landslide 
hazard solely on the basis of the distribution of 
landslides because mapped landslides include many that 
occurred when conditions (chiefly wetter climate) were 
different than at present. Therefore, estimates of 
landsliding based on the gross , distribution of land­
Slides, with little consideration given to age and 
origin, may overestimate the landslide hazard. 

DISASTER RESPONSE AND PREPAREDNESS IN UTAH, 1983-84 
NEW REPORTS AND PROJECTS •.••••. HYDROLOGIC HAZARDS 

William H. Brown III 

.DISASTER RESPONSE AND PREPAREDNESS IN UTAH, 1983-84 
The bulk of current public focus on geologic 

activity in Utah has arisen from recurrent debris-flow, 
landslide, and flood events that began in April, 1983 
and perSisted through the summer of 1984. These events 
occurred statewide, resulted in two PreSidential 
disaster declarations for Utah, and prompted much 
activity and interest by federal, state, and local 
agencies in the general area of geologic hazards. This 
interest has a strong and positive carryover to the 
goals of the Wasatch Front Project, including active 
support for geologiC hazards investigations in general, 
and formation of formal and informal associations among 
agencies to facilitate implementing results of 
scientific research. The following reports exemplify 
the attention given to geologic hazards, and offer 
insights into actions currently underway and into which 
earthquake preparedness is or may be integrated. 

J 

I 
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INTERAGENCY HAZARD MITIGATION REPORT FE~~-720-DR-UTA 
Federal Emergency Management Agency,19 4 Region 
VIII,Denver, Colorado, September 14, 1984, 26p. 
(Prepared in response to the August 17, 1984 
Presidential disaster declaration covering severe 
storms, flooding, mudslides, and landslides in Utah for 
April 1-July 1,1984). 

INTERAGENCY HAZARD MITIGATION REPORT FE~~-680-DR-UTAH,: 
Federal Emergency Management Agency, 1983-84, Region 
VIII,Denver, Colorado, four reports, May 14, ' 
1983,14p.plus attachments; August 1,1983, 18p.plus 
attachments; November 14,1983,15p.plus attachments; and 
February 14,1984,19p.plus attachments. (Prepared in 
response to the April 30,1983 Presidential disaster 
declaration covering the Spanish f ork River sljde-dam 
and Thistl e f) nod, M id subsequent flood1n(;, de briS 
flows, debris floods , a nd l ands ] j des in Utah for April 
30-July 1,1983. 

The contents of those reports reflect a consensus 
among representatives of many local,state,and federal 

- agencies as to encouraging,funding, and monitoring 
hazard mitigation measures during reconstruction and 
recovery as a means of reducing the potential for 
future losses. The following report stems from the 
recommendations and directives of the Interagency Team, 
and sets Iorth a statewide plan to mitigate potential 
future damages froc natural and man-caused disasters. 

HAZARD mTIGATION PLAN, UTAH,198~: Stat,e of Utah 
Departmen~of Public Safety, Division of Comprehensive 
~ergency Management, Salt Lake City, Utah, February 
1984, 92p. (The report concludes: "Hazard mitigation is 
a management strategy in which current actions and 
expenditures to reduce the occurrence or Jeverity of 
potential disasters are balanced with potential losses 
from future disasters. Utah is commit~ed to this 
philosophy and presents this hazard mitigation plan as 
evidence of a commitment to implement this strategy.") 

INEW REPORTS AND PROJECTS I 
THE UTAH LANDSLIDES, DEBRIS FLOWS, AND FLOODS OF my 
AND JUNE, 1983: Anderson, L.R. ,Keaton, J.R., 
Saarinen,T.F., and Wells, W.G., II, Committee on 
Natural Disasters, National Research Council Post­
disaster Study Report, National Academy Press, 
Washington D.C. 96p. (Of additional interest is a 
listing on pages 93-94 of postdisaster study reports on 
worldwide earthquakes, ' 1964-83). 

DISASTER BELIEFS AND EMERGENCY PLANNING: Dennis Wenger, 
Thomas J~es and C.E. Faupel, Todd Publications, New 
York NY,260p. (This book empirically examines the 
nature of public and official knowledge about disaster 
behavior in three communities with extens~ve disaster 
experience. The level of public and official knowledge 
of specific protective action that can be taken in time 
of disaster is also examined. The study includes a 
detailed content-analysis of more than 70 disaster 
plans. A chapter examines the adequacy of plans, 
presents a checklist for flan analysis, considers 
planning in light of public knowl~dge and beliefs, and 
discusses .weaknesses in the planning process). 
Available from Todd Publications, P.O. Box 1097, Lenox 
Hill Station, Ne\/ York, NY 10021, for $24.50 clothbound 
or $12.95 paperback, plus $1.75 postage and handling. 

LANDSLIDES FRO~1 THE my 25-27, 1 980 , MA~1t-lOTH LAKES, 
CALIFORNIA, EARTHQUAKE SEQUENCE: Harp, E.L.,Tanaka, 
Kohei, Sar@iento, John and Keefer, D.l., 1984: U.S. 
Geological Survey Miscellaneous Investigations Series 
~~p 1-1612, 1:62,500. (The accompanying text describes 
rock falls and rock slides in relation to rock type, 

(continued) 



(Disaster Response ••• continued) 
and documents liquefaction and lateral spreading at 6 
locations. The earthquake sequence of four earthquakes 
of magnitude 6.0 or greater and more than 200 aft~ 

_ shooks of magni tude 3.0 or greater triggered several I 

thousand landslides throughout an area of approximately 
2500 square kilometers. The failures ranged in size 
from t6ppling of a few small rocks to rock-fall 
avalanches of more than 200,000 cubic meters, the 
largest of which travelled about 1 kilometer from its 
source). ~ 

EARTHQUAKE VULNERABlbITY OF URBAN WATER SYSTEMS, SALT 
LAKE COUNTY. UTAH: Barnhard, L.H., U.S. Geological 
Survey. Denver, Colorado, Master's Thesis for the 
University of Colorado, Boulder. Colorado, in progress. 
(This study suggest; the effects of a postulated 
magnitude ,7.5 earthquake along the Wasatch F~ont, Utah, 
on the oulinary water system of Salt Lake County. The 
study uses recent data on earthquake recurrence, 
liquefaction potential, and site amplification to 
estimate the vulnerability of water distribution 
systems. The data are com;lemented by case studies of 
water system damage during historical earthquakes, and 
by recent field investigations in central Utah of land­
slide damage to water systems). . ~ 

IrH-YD-R-O-LoG~I-C -H-AZ-A-R-DS', 

~FFECTS OF WATER AND SEDHIENT DISCHARGES ON CHANNEL 
~ORPHOLOGY: U.S. Geological Survey, Water Resources 
Division, Lakewood, Colora~o. Garnett P. Williams is 
researching effects 9f large sediment Introductions on 
stream channels, and has studied ~e reactivation of 
the 3 1/2-kilometer-long Manti landslide in central 
Utah during 1976. The reactivation created about 63 
new ponds on the landslide surface and caused 
aggradation of as much as 35 meters (one of the hi~est 
figures ever reported for such aggradation anywhere) in 
the stream channel that flows past the toe of the 
landslide. The landslide has ~lso undergone 
significant movement in 1983-84. (Williams, G.'P., 
Stream-channel changes and pond formation at the '1974-
76 ~Janti Landslide, Utah, U.S. Geolo(;ical Survey 
Professional Paper, in press). 

RHEOLOGICAL PROPERTIES AND INITIATING tmCHANLSMS OF 
MUDFLOWS AND DEBRIS FLOWS: U.S. Geological Survey, 
Water Resources Division, -Vancouver, Washingttin. 
Thomas C,. Pierson is attempting to develop empirical 
relations among variables in natural slurry flows based 
on observed and measured flow behavior so that the 
rheology of a wide variety of mudflows anQ debris flows 
may be defined. He is also attempting to identify the 
source of liquid and solid components of a variety of 
mudflows and (debris flOWS" and to define the mech~nisms 
by which the components are mixed and the flows 
mobilized under natural conditions. He has obtained 
data using portable field equiP.hent to monitor the 
clay-rich slurries at Rudd Canyon (Farmington, Utah) in 
1983-84 , and has filmed the passage of several flows 
there during that period. 

FLOODS OF MAY TO JUNE. 1983 ALONG THE NORTHERN WASATCH 
FRONT. SALT LAKE CITY TO NORTH OGDEN, UTAH: Lindskov, 
K.L., 1984, U.S. Geological Survey Open-File Report 84-
456 (Pending publication by the Utah Geological and 
Mineral Survey). 

\ 
WATER LEVEL AND WATER-QUALITY CHANGES IN THE GREAT SALT 
LAKE UTAH. 1847-1983: Arn9w, Ted, 1984; U.S. 
Geological Survey Circular 913, 22p. (The status of the 
l~vel of the Great Salt Lake will have some significant 
impacts as regards earthqu~ke hazard research and 
preparedness. It is to the benefit of everyone 
aSSOCiated with the Wasatch Front Project to learn what 
they can ab~ut this fascinating body of water). 

", 
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Next issue I expect ~ discuss some7 aspects of 
earthquake preparedness, and present an article on the 
Portola Valley Ranch reSidential subdivision that lies 
near the San Andreas Fault south of San 
Francisco,California. This is an elegant, successful 
development wherein geologic hazards considerations in 
the design did not interfere with the overall 
attractiveness and salability of the housing units. If 
you have any ideas or co~ents on this subject, please 
contact me at the phone number or address given below. 
Please contact me at any time if you have information 
that you would like to see in the FORUB. 

I 

William tol. Brown, III, Physic,l Scientist 
U.S.Geological Survey, Branch of Ertgineering Geology 

I and Tectonics 
Regional Landslide Research Group 

345 Hiddlefielp Road, tiS-998 
Henlo Park, California 94025 

415-856-7112;7119 FTS: 467-7112;7119 

<l PU BL I CAT IONSc> 
The nint.h annual Natural' Hazaros liesearch ,Workshop 

was held in July, 1984 in Boulder, Colorado. A work­
shop packet, which include~ all abstracts and 
summaries, a program and participant lIst is available 
for $10.00 from Natural- Hazards Research and / 
Applications Information Center, Campus Bo~ 482, 
University of Colorado, Boulder, Colorado 80309. 
Individual abstracts or session summaries are free upon 
request. Some of the abstract titles are:" 

RIP-3 

RIP-& 

RIP-11 

RIP~13 

RIP-).5 

RIP-21 

P/P-6 

CS84-18 

CS84-22 

CS84-25 
CSe4-26 

CS84-27 
CS84-31 

CS&4-32 
CS84-36 

AN INVESTIGATION OF POST-EARTHQUAKE FIRE 
RISK ••• Charles Scaw~horn,Dames and Moore 
PLANNING A'ND ENGINEERING RESPQNSE TO 
LANDS~IDrS .•• Martha L.Blair, William Spangle & 
Assoc~ates, Inc. \ 
NETWORKS OF ORGANIZED VOLUNTEERS IN PREPARING 
FOR NATURAL HAZARDS ••• David Gillespie,Hichael 
Sherraden,Washington University 
THE ROLE OF INFORMATION IN THE JUDGE~£NT OF 
RISKS FROU TECHNOLOGICAL AND NATURAL ' 
HAZARDS ••• George Cvetkovich,Western Washington 
University, 'Timothy C.Earle,Battelle Ruman 
Affairs Research Centers 
SIMULATION OF FLOOD HAZARDS ON ALLUVIAL 

-fANS ••• L.Douglas James,Utah State Uqiversity 
THE ROLE OF THE STATES ~N NATURAL HAZARDS 
MITIGATION DECISIONS W.Henry Lampright, 
Syracuse University 
NATIONAL INFORMATION ~ERVICE FOR EARTHQUAKE 
ENGINEERING ••• Ruth C: Dentol1, Earthquake 
Engineering Research Center 

CONCURRENT SESSIONS SU~~RIES 
GEOGRAPHICAL INFoRrJTloN SYSTEMS: WHAT STEPS 
SH'OULD BE TAKEN TO IMPROVE AVAILABLE DATA 
FOR DECISION MAKERS? 
RISK ANALYSIS:WHAT HAVE WE LEARN~ TO 
IMPROVE SITING,DISPOSAL,AND DEVELOPMENT 
DECISIONS? 
EARTHQUAKE ECONOHICS 
FLOOD-PRONE CO}~ruNITIES,POPULATION 
DEVELOPMENT POTENTIAL 
LAND USE AFTER WARNINGS,LONG VALLEY 
SIIIULATION ~!ODELING OF FLOOD HAZARD RISK) IN 
UTAH 
MAPPING HIGH RISK AREAS t... 
STATE-OF-THE-ART ASSESSHENT OF RESEARCH ON 
EMERGENCY EVACUATION 

GRANTS 

Training curricula ••• "Development of Training 
Curricula for the National Emergency Training Center 
and Instructional Material for a Public Information 
Campai~n.n Federal ~ergency Management Agency, $2.7 
million, 15 months, Project Director: Albert Ferri Jr, 
Executive Vice President TRITON Corporation, 1255 23rd 
Street NW, 'Washington D.C. 20037 (202)296-9610 

1 
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M & 11 Prote6ticn Ccnsultants, a techljical service cf 
Marsh and HcLennan, 222 South Riverside PlazaT .chicago, 
Illinois 6C606 (312) ~48-6000, ~as a pUblication 

/ , 
entitle~ "Natural Haza~ds Infcrmation ~stem--Purpcs~ l 
and Applicaticn Bullet~n," which summar~zes how and ~hy 
the NHIS was developed, and some-cf the engineering and 
risk mana~emen~ applications tc rwhiCP it has been put. 

U.S.GEOLOGICAL SURVEY PUBLIC;:A'l'IONS 
'-

I " (Informaticn . cn obtainipg' the ) fcl10wing 
publicatiQns is avail~Qle frcm a~, ' c~ {he' ' Public 

Inquirj,es Offilces. listed in thi.:;s issue) 

PP~214AB Faulting related to. the 1911 earthqua~es 1n 
P~e~sant Vall~y, Nevada. ' . , 

P 1.291 The ,tri,a'bgular stress ,diagram: a ~?Phical ' 
representaticn cf c~ustal stress measuremehts. " 

\ I I 
Hr S. $1010.1 fs 1 I.' ' " I: 

C.896-D I:]P.rthquakes in j the ,Unl, ted Staters, Oct.ober-
... '" D~elljber 1982 r ' , 

OF81-934 qnea~ fe~tur;es qe~rrmiijedvfrOm Landflat , , 
iJllpgery f-or Ute llichfield 1 :250 ,000 quadrangl~ 

\, and' adjacent ar~as,Utan.M.E.Ccoley ' , 
OF84-166 Intensi ty survey cf thel Boi-iih PeS.k eartl~quake 

cf October 28, '1983, G.Reagcr and F.Baldw·in 
OF84-225 United States, earthquake data -fHe, C. W. 

Stover, B. G. Reagor, S.. ,:f. Algermissen \ • 

,. 
I 

.... 

OF84~255 U$er'S guida to' SELECT, an interactive vAx 
I ccmputer program fcr buflding subsets of I ... 

Jarthq,uake da t,a. F. W • .Kl'ein L 
1 OF84-25T Fast evaluation cf Hr and ' Hz ,neld- ~OUndings 

\. 'near a rectangular- locp ,source ' QD a; 1ayered ' 
7, tar~h ~prcgr,~ HRZ~ECt). W.L: ''Anders~n " Ii, 

\ 

, , 
OF'84..0297 p(-el1lll1nary 'isoseismal lIJap 'and int,ens~ ty t X 
) , " clistr1b\ltiton -,fJcr '~heBbrab 'Peak, IIdal'(c'.I I ' 

,) '\ " \ ' earthquake cf 10(28/83. c.w:)~~over ~ , 
• OF84-456 Flocds~f ' May to. JUne 198~ alc~ the l no~thern 

wasatch Front, Salt Lake City to Ncrth Ogden, ' I' 

Utah. K. L. Il-indskcv I ' I 
J.' 

I , 
.1, 

, . 
J I ~} '" I 

,. 

\ 
~ General Interest Publicaticn 

< t 

' THE SAN ANDREAS FAULT ••• S.S. Schulz and R.E. 
Wallace,1984 (revisicn) 

Jchn Boatwright ••• The effect of rupture ', cclllplexity 
on estimates of sour,ce size.. JGR, Jcurnal cf I 

Geophysical Researcb,B,v.89,nc.2.February 10, 1984, 
P.1132-1146 0), 

I ;.... .. ~ ~ \ II ) 

E.E. Brabb and R.W, Fleming-••• Landslide emergency 
met. Ear:.th, Sc1ence~ v. 36 ,nc.4, 1.983, P.14~15 . ~ 

01. ,~ , -

( E .. ~. Engdahl an~ S. Billi~tcn •. ~ Shcrt-per,icd depth 
phases obser~ed rrcm~updu~tion-zone earthquakes 
(ab~tr.) &-05. Transacticn~, Amer~can GeOphysical Un1~n. 

y.64"no,18jMaY'-3,1983.P.264 '\.' ) 
" .' ~ - [ I" ( . , \ 

. W3W<.1 H~ys ••. Technical ~ prgel~ms , to' the ,ccnstructicn 
Of a map to z,ot)e the earthqua.l!:e gr,eund-shak1p.g hazards 
in ' tbe United 9tates. Ehgineering Geology, v.20,nc.l-

~ 2,.l March 1 984 ,p. 13'-2'3. • \:' 
/ 

D. K. Keefer ••• Rock aval~l1cheS caus~d by 
ear~hq'uakes; scurce qbaracteristi"cs. Science, 
v.223)nc.4642,~Arch 23, 1984,p.128&:-1290 ~ 

I" 

Me '" I - • 
amplffi~at~~~u~fa~O~~~cS~~!~1~6!~~:~~af~~~1c{tions 
for g.eodetic measurement cf stra~n· 'Changes. ' JGR. 
,JcUk~l of Gecphy~ical Resear-~, a,v.8~,n¢.'2,Febl',par,Y 
10 ,,';9~4 ; ~'P~3-1t31 ) ~ " '," "f:< ~-I\' Ii) 
\ ". J " 1 

~ R.S.Stei§~ •• Implic~tions( ct off-f,auit l aite~~hc~ks 
'fcr preeal;;thquake stress (a~lltr) • . Program with 
abstra'bts - GeC10IP-~al ,Ass,o'<:j,~~icn cf Canada, 
v.8,1983

1
,P,LA64 · . , . _ 

'\ .... _"I 
I C-. W. Speyer ••• Intensity distl'ibution and isoseil\lllal 

map, Special PUbJication - California Divis~n of Mines 
, / 

arid Geology, v.6,6,1983. p.1-4. v "1 

I 
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LAST MINUTE ADDITIONS ••••••••. 
TOO GOOD TO \~AIT FOR THE NEXT ISSUE I ......... . 

Following are some excerpts from U.S. Geolo£ical 
Survey Open File Report 84-765 which has just been 
published. William J. Kockelman is the author of the 
20 page report,. Informat'lon on obtaining copies i~ 
available from any of the Public Inquiries Offices 
listed in this ed~tion of the FORUM. 

REDUCING LOSSES FROM EARTHQUAKES THROUGH 
PREPAREDNESS 

William J. Kockelman 
USGS, Menlo Park, California 

"Actions to red~ce earthquake hazards can be 
divided into five phases: two before the ...event, one 
d"uring the event and two after the event. These five 
phases are: (1) pre-event mitigation techniques which 
may take ' 1 to 20 years, (2) preparedness measures which 
may take 1 to 20 weeks, (3) response during the event, 
(4) recovery operations following the eyent which may 
take 1 to 20 weeks, and (5) post-event reconstruction 
activities which may take 4 1 to 20 years. Obviously, 
those times will vary depending upon the magnitude of 
the earthqu~ke and the resources availab~e to the 
co~unity and metropolitan area. 

Preparedness is just one phase of hazard ~eduction; 
personal preparedness is jusb one aspect of that phase. 
For example, the Council of State Governments (1976) 
suggests an outline for a comprehensive state emergency 
preparedness plan and the\ Wes~ern States Seismic Poi icy 
Council (1984, Appendir A) reports on the status of 
states' earthquake preparedness projects. The Southern 
California Earthquake Preparedness P~oject (1983), 
through 'plann£ng partner' arrangements with selected 
public jurisdictions and P1ivate entities, has 
developed prototypical planning guidelines ' for 
responding to, and recovering from, an earthquake. The 
Federal Emergency Hanagement Agency rec~ntly funded the 
Central United States Earthquake Consortium -- the 
nation's first effort to develop and coordinate 
earthquake ~reparedness acti vi ties in 'a-- region composed 
of severa~ states. Corporate, utility, and 

' governmental preparedness Las well as mitigation" 
response, recovery, and reconstru~ion) can be very 
complex; discussion of these is beyond the scope of 
this paper. 

f prerequisite to personal preparedn~ss is 
familiarity with and concern about all hazard-reduction 
phases. For example, strengthening tbe structure of 
the home, sto~ing water, and showing family members how 
to shut off the electric-, gas-~ and ~ater-supply lines 
are only a part of one phase -- personal preparedness. 
Equally important are the other phases which might 
include picking up children from an evacuated school, ­
securing heavy objects at the work place for - the s"afety 
of a spouse, .a'nd retrofitting the commuter-highway 
overpasses needed to reuni te a family,. 

MITIGATION TECHNIQUES 

Many techniques for reducing earthquak hazards 
before the event are available to planners, engineers, 
and decisionmakers. Some of these techniques are well 
known to the planning profession, such as public 
acquisition of hazardous areas; or to the engineering 
profession, such as designing and constructing 
earthquake-resistant structures. Others are obvious, 
su~h as warning signs and regulations. Still others 

. have been successfully used in solving landslide, 
flood, and soil problems, but have not heretofore been 

~~ppli~d to earthquake hazards. 

These and otlier teclJldque~ are listed (following) 
..J under the general headings of discour'at;iIlL lJew 

development, removing or converting existing unsafe 
development, providing financial incentive~ or 
diSincentives, regulating new development. protecting 
existing development, and ensuring the construction of 
earthquake-resistaQt structures. 

r I 

~ISCOURAGING NEW DEVELOP~~NT IN HAZARDOUS AREAS BY: 

Adopting seismic-safety or alternate-land-use plans 
Developing public-facility and utility service-area 

policies 
Disclosing the hazards to potential buyers 
Enacting Presidential and gubernatorial executive 

orders 
Infor\Ding and educating the public 

~EMOVING OR CONVERTINcr EXISTING UNSAFE DEVELOPMENT 
THROUGH: 

Acquiring or exchanging hazardous properties 
' Clearing and redeveloping blighted areas before an 

earthquake 
Discontinuing nqnconforming uses r 

, Reconstructing damaged areas after an earthquake 
Removing unsafe structures 

~ROVIDING FINANCIAL INCENTIVES OR DISINCENTIVES BY: 

/' Adopting lending policies that reflect risk of loss 
Clarifying the legal liability of re~-property 

owners ' r 
Conditioning Fe~eral and state financial assistance 
Making public capital improvements in safe areas 
PrOViding tax credits or lower assessments to 

property -owners 
Requiriri~ nonsubsidized insurance related to level 

of hazard "~ , 

<. 
~~EGULATING N~~ DEVELOPMENT IN HAZARDOUS AREA~ BY: 

Creating special hazard-reduction zones and 
regulations 

Enacting subdivision ardinances 
Placing morayoriums on rebul1ding 
Refoulating building ~etbacks from known hazardous 

areas 
Requiring appropriate land-use zoning di-s'tricts and 

regulation~ 

~PROTECTING EXISTING ~EVELOPMENT THROUGH: 

Creating improvement districts that assess costs to 
beneficiaries 

Operating/ monitoring, warning, and evacuating 
~ystems 1 

Securing building contents and nonstructural 
comp'Onents 

Stabilizing potential earthquake-triggered 
landslides 

Strengthening or retrofitting unreinforced masonry 
I buildings 

/ 

~ENSURING THE CONSTRUCTION OF EARTHQUAKE-RESISTANT 
STRUCTURES BY: 

Adopting or enforcing modern -building codes 
~onducting appropriate engineering, geologiC, and 

seismologic studies 
Investi~ating and evaluating risk of a proposed 

Site, structure, or use 

'I 

/ 
Repairing, strengthening y or reconstructing after an 

earthquake 

10 

Testing and strengthening or replacing critical 
facilities" 

(continued) 1 

/ 
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(Reducing Losses •••.• ) 

The report continues with discussions of preparedness 
measures, responses, recovery operations and . 

~ reeonstruction activities, and in conclusion, Bill 
states ", •. a prerequisite to their effective use is 

~/ public awareness. Turner and others (1980) make the 
following recommendations for improving public 
awareness: L _ 

Carefully prepared and selected advice concerning 
earthquake preparedness for individuals and 
households should be given wid~spr~ad and repeated 
public distribution through the media as well as 
other channe,ls. } 

, 
* This preparedness advice should come from some 

authoritative gov'ernment agency and should be j 

r. endorsed by well-known local government officials 
<> ilnd pUblic per'son-ages. 

, I \ 

- ftach recommended preparedness measure should be 
presented in conJunct~on with a ,brierbut credible 
explanation justifying that recommendation and 
suggesting ho'\{ it can be 'implemented. , 

' - Some r'esponsible state agency should develop a 
program to promote ,ear~hquake safety in the 

~ houseqold making use of local government, private 
agencies, and ~itizen groups. An especially useful 
program of this type would be one that conducted 
hoqsehold safety inspect~ons." ~ 

r 

WHEN ~HE EARTH folOVES 

This U. S. Geological Survey film (l6 mm, colorj 
sound, 2~'.5 minutes) discusses"a wide range of geologic 
hazards ihcluding volcaniC eruptions, earthquakes, 
subsidence, landslides, swelling SOils, and flooding 
and di.scl.\sses some of the alternatives available to 
people and their governments to lessen' or avoid th~ 
effe'cts of these hazards. The film uses animation' and' 
scenes froln actual events to explain the hatljre of the 
hazards, dangers associated with them, and their 
probable locations. Through interviews with land-use 
planners, government offICials, engineers, geologists, 
and other individuals, the film explorers various ways 
of co~ing with natural hazards. I ~ 

The purpose of the film is to pro~ide awareqess 
about geologic hazards aod how through greater 
awareness, planning, avoidance and mitigation efforts 
the damage from such hazards can be reduced. Land-use 

I planners, government officials, members of the building 
industry, students and teachers from intermediate 
throug~ college levels, and general public would be , the 
targeted audience. l 

/ 
Arrangements to bo~row a copy of this film can be made 
by contacting USGS, Public Inquiries Office, 8105 
~ederal Building,125 South State, SLC, Utah 8~138 -
801-52~-5652 • 
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1984 WORKSHOP ••.. follow-upl 
r 

At the request of the Bureau of Health Planning and 
'Facilitiel', State of Utah, Department ot: Health, Bill 
Koc~elman (USGS, Menlo Park), pr~vided the following 
materials in response to questions raised during the 
Workshop, on public health and safety through haza~d 
reduction: 

r 

- Photographs of Olive / View Hospital, 1971 San 
Fernando! Valley earthquake ~ 

• Earthqua~e damages <lnd losses to hospitals and , 
medical buildings enc}uding detail~ on failures 
(Steinbrugge and other~, 1971) 

- Summary of damages to buildi lit:: llr:i t.B ()f 
, hospi tal from the 1980 El-Asnam, Algeria 
(NRC/E~RI, 198) 

t.he city 
earthquake 

I 

• A study of earthquake losses anticipated in the San 
Francisco bay area and its effects on local ~edical 
resources ... (NOAA, 1972) I 

- Reducing the risk of nonstructur~l earthquake damage 
~ with vulnerability keyed to Uniform Building Cod~ 

seismic zone 3 iZ; Utah (Reitherman,1?83) 

ASSOClATION OF BAY AREA GOVERNMENTS 
EarthquakJ Prepar,ednes's pU~licat:on~ 

/ ~ Regional and Local Actions 
, v ;f 

, 
Land Capabillty Analysis for PLanning and Decision 
Making, February 1976 No Charge-

I 

We I re Not Ready for the Big Quake - Wha,t \Local 
Govertlments Can Do, March 1980 $5.00, 

"Liabi,li ty of Local ' Governments 

/ 
Legal References on Ear.thq~ake , Hazar9s and Local 
'?over~ent Liability, 1976 No Cb~r£e-

Earthquake ,liazards and Local Government Liability: 
Executive Summary, Ja?uary 1979 No Charge- J 

Attorney's Guide to Earthquake 

\, 
No Charge-

I " /, '-
I 

(- =>please it'\clJ4e $1.00-postage 

ORDER FROM: 
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P.Q.' Box 
Oa~land, 
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