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office of planning and budget

Scott M. Matheson, Governor Randy G. Moon, Ph.D., State Science Advisor

STATE ADVISORY CQOUNGIL
ON
SCIENCE AND TECHNOLOGY

MEETING ANNOUNCEMENT

DATE: Tuesday, November 13, 1984
TIME: 3:00 - 5:00 p.m.
PLACE:

Room 305 State Capitol Building

SAC/S&T AGENDA

1. Approval of Minutes
2. 01d Business
a. Natural Resource Information Delivery System - Doug James
b. Legislative Liaison Committee - Bartell Jensén
. C. Governor's Budget Items - Randy Moon

. 3. New Business
a: Great Salt Lake Update - Paul Summers «-lQ»u.ujde¥ Z)€Am44ek4
b. Commigtee on Science and Math Education - Jim Brophy

Cc. Geological and Environmental Hazard Résearch Center -
Stanley H. Ward and P. Michael Wright

4, Other Business

5. Next Meeting: Tuesday, December 11, 1984 at 3:00 p.m. in room
305 state Capitol Building
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GREAT SALT LAKE -
SUMMARY OF LAKE CONTROL/MANAGEMENT ALTERNATIVES

The Great Salt Lake Contingency Plan published by the Department of
Natural Resources in January 1983, discussed many of the proposals, projects,
schemes, etc., that had been identified as possible alternatives for lake
level control/management.

"The Contingency Plan identified the alternative of pumping water into
the West Desert as the best short-term solution. The Plan further suggested
that long-term solutions might include development of the Bear River, creation
of fresh water ponds in the north end of Bear River Bay or possible
development of a peaking powe} project in Puddle Valley.

The Great Salt Lake Contingency Plan concluded ".. there are presently
insufficient data on which to base firm action recommendations" and urgea that
additional feasibility analyses be completed. ODuring 1983, and to a limited
extent in 1984, the Division of Water Resources under special assignmeht from
the Executive Director of the Department of Natural Resources, has conducted
technical studies on several a]terﬁatives to supplement existing data and to
assess the feasibility of tﬁe alternatives. The studie§ undertaken by the
Division in 1983 were summarized in the report published by the Division
entitled "Great Salt Lake Summary of Technical Investigations Water Level
Control Alternatives".

The on-going work in 1984 relates mainly to directions given to the
Division of Water ResourceS'through S.B.97. Engineering studies'being
conducted'b& the Division include water quality studies on the Bear River,
investigations related to the South Fork, Avon, Oneida Narrows reservoirs on

the Bear River, the Cedar Valley Project, additional work with Dr. Eckhoff on



Division of Water Resources
October 1, 1984

the West Desert Pumping A]ternétive and some in-house reconnaissance-level
investigations of proposals to dam the North Arm of the Great Salt Lake, dam
the Bear River Bay and selective diking along the east shore of the lake.

The attached table attempts to summarize projects, proposals, schemes,
etc., which have been identified for possible control/ management of the high
levels of the Great Salt Lake. The table identifies the status of the various
investigations, classifies then in terms of how long it would take to |
construct them, identifies the type of control afforded by the alternative,
provide information as to impacts to various uses, give cost data and provide
information as to the effectiveness in terms of lowering the level of the lake.

Although the table summarizes a lot of information on one page a careful
review of the table shows which projects/schemes could be constructed on a
short-term schedule and the effect they would have on lowering the Tevel of
the South Arm of the lake. The tab}e shows that othér projects/schemes such
as damming the North Arm and pumping into Puddlie Valley have large potential
of lowering the Lake level but are very costly, have major impact problems and
will take more than 5 years to construct. It shows which of the
projects/schemes need additional engineering work to bring them up to a
feasibility or final design status such that rea]%stic decisions can be made
about their incorporation into some overall policy/plan to control/manage the

level of The Great Salt Lake.
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PROJECTS/ SCHEMES e8| s523|2a8823|22ecdsz2]8 88 o 2 23
‘Bear River Basin A
MiTT Creek Reservoir c X X X SLLMT?T?T SS F 16.6 n/a 0.3 2.0
Amalga Reservoir c X X X M L L M?2SS F 59.3 n/a 1.6 6.0
Honeyville Reservoir c X X X SLLM? SS 35.6 n/a 1.1 4.0
East Promontory/West Bay Res. c 7 X X X M 7T L MTMMK F 31.5 nfa 3.2 6.0
Oneida Narrows Reservoir cu X X X sLL?7?7S8S R n/a n/a 1.3 3.0
Cutler Reservoir Enlargement c e X X X ML LMT?SS R n/a n/a 2.8 9.0
Soda Springs Reservoir c X X X s LtL?1?75S8S F 16.4 n/a 0.4 2.0 .
Hansel Valley Storage o X X X s L?71?1?S S R 141.3 n/a 7.0 3.0
Diversion to Portneuf River ce T X X M?T171t1Y SS R n/a n/a 2.0 12.0
Avon Reservoir U X X X s L L1 ?SS - n/a n/a 0.3 2.0
Div. Bear River Water to S.L.C. U X X St 11?1 ? s S n/a n/a n/a 4.0
Washakie Reservoir c X X X S L L M?T SS F 75.0 n/a 1.7 5.0
Lampo Reservoir o X X X SLL M?TSS F 14.7 n/a 0.2 1.0
Rozel Irrigation Project U X X S L OO T? S S - n/a n/a n/a 3.0
Utah Lake/Cedar-Rush Valley Proj.
Pumping to maintain Compromise c'v ? X X X S 07 M7 S R 701 n/a 3.7 n/a
Pumping for irrigation Project c u _ X 1 X S.Ltr.?.s S |.R 376 _ n/a .| _0.8_._. 6.0
Great Salt Lake .
S.P.R.R. Causeway Breach c * X X Mmoo <1?1?LN C 3.7 n/a 10.0 10.0
West Desert Pumping cere X . X X 17 LOO0OOY L L F 40.0 4.0 20.0 40.0
Puddle Valley Storage o X ? X X ? L 0?21y L L R 50.0 27.0 30.0 0.1
Puddle Valley Pump Storage c X X X 7 LO? 7Y L L R 130.0 47.0 30.0 0.2
Damming Bear River Bay - u p X X X 1? S 7L Y LN - 30.0 n/a 12.0 0.1
Damming North Arm GSL U X X 1 L O0O? 2 Y NL - 400. .
Total diking East Shore Areas c X ? X ? 0 02 2 Y NN R 2888 :5; -68.3 -48.8
Selective diking East Shore Areas| U P X X 1 00?2 2 YNNI|] R 250 n/a |-00 -00

1/ C investigation complete at that status, U investigation underway at that level & P proposed investigation at that level,

2/ L large benefit, M medium benefit, S a small benefit, 0 no benefit, N negative benefit, and ? unknown benefit.

*

3/ R reconnaissance cost estimate, F feasibility level cost estimate, ] final design cost estimate, C cost as constructed & n/a cost not availadble.

4/ The information under the 1st year generally refers to the amount the S.A. would 1
. number generally refers to the reduction of peak lake levels with project/scheme 1

ower in 1ts first year due to storagé while the second
n full operation over several years. ”
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Draft Motion
November 13, 1984

The Utah Council on Science and Technology supports the organization
of an information system that property owners, economic development gfoups,
and community leaders can use to obtain reliable data and analyses for
assessing land development and occupancy alternatives and therefore:

1) authorizes the Chairman to appoint a technology coalition to provide
technical oversight, 2) urges the affected state agencies to provide the
budget and personnel necessary to initialize an effective demonstration
effort, and 3) requests a progress report and structure assessment from

the technology council in about six months.
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MENORANDUMN

TO: Dr. Stanley H. #ard, Directar
Earth Science Labaratory, HURI
FREM: Temple A, Reynalds, Conzuifant

SURJECT: Finzl Report

al

During thic gericd we have sponsored of otherwise facilitated three work sfon
sescions angd called personally on approximately 20 staie and federal govermnent
leaders in {tah to explare concepte, aftitvdes, real and potenfial profless
assprpiated wikh a Ceater,

ept of 2z multidicsciglinary
agency leaders, thers appeared
ased ressarch., Mhers fresent
points: (1) timely performands,
te ir 1ieu of work being

inging supervision of the

Ar the Upiversity dlewvel it was my feeling that reactions 16 the idea o

2 Cemter were pixso, In candor, it was my isprescinmn that Usiversity of
Utah (HI) faculiy, with Uhe poesible exception of Hinm HoCarter, were alnost
totally nor-supportive of the concept. They ceem happy with the sfatus

quo and gnimpreezed with the oppértunity for eypanded reseasch horizans
that weuld zccoapany a Cantar.

Conversely, Brighem Young University {BYU) ziaff with whod I dealt appearad
to be more supnortive and couwld readily gee the . potentials ascociated with

gul¥ti-institutinnsl collaboraticn.
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Or. Stanley H., Ward:
Fage ¥
1

Ytah State Undiversity {(USW) was, from the putser, non-supportive of the

roncapt. Full realizaetion of pos:1br9 reasofs for this oppesition did

not become cledr wntil the May 31 worksnoo at 54, At that time it becanme
apoarent that there Already existed upiversity-wide collaboration and
conperaztion on geniogical and enviroh@éntdl hazards research. It was alsp
zpparent that enviranmental lshoratory facilities at USU far surpass those
availabls at UU or UURI (the status of BYU envirpnmental lab facilities

is unknown}, THere may also be spmeihing te be said, 1n terms of USU
opposition, fer the gize and locatTon of USU, whzre siatd depth in any
given discipline iz limited and physicel locaticn enceurages on-campis
interaction and interdisciplinary roilaboration, If & grest cense. fhere
appears to be a feeling among USU faculty that they have no need for multi-
institufignal collkabortation. iIndeed, given their faciliiies and spirit,
they @ay he right!

LIY}

Hhile 1f may be possikie for HURI fo unilaterally estahlish # Center, it
seems Lo me Yhat ycu may be befter advised to mount 2 campaian on several
frants ac follow

- UURI has strong peophveical capabildEd ane sirohger

in this regard than any of the other thy institutions that we

it t Beranes of this, you asay 1 etablish a

on with USU zadfer EBYU 23 well as with OU.
with these other | i n {35 toward

iize the algs of 2 Center.

~ Fund aranting dinstitutions, e.g. EFR, USG5, appeatr to favor insfitubions
and researchers with ghom & =t mositive experibences
oyvesr thaose who may be consi ! e Aleg, it 1"5,‘!11? Experience
that a2dministrative agencies whe may be a source ot janey tend
tow faver contracting with organizations/researchers they have cone
bo know, Erom this nerspective, | wouls sugnest that one or more
staff members be ascigned ta build active liaisar with select state
ind federal agenri®es to become beiter acguainted and establish
a common around throwvah igforpa] and wnpalid concdltation, Is soae
instances that 1 khow of, this type of campaign has resulted in
z yirtual lock op cortract resesrch with & given agency.

In summary them, [ suggest that the time and climate zre rot right for
establishing 2 Center There i's, on the other hand, Ao reason feor UURI

not to anoressively erSUE‘CDlinﬂrafi?E efforte with ofber Insti t“tionq,
emphasizing &1t the while its areaf{s) of ewperticse, #lsc, every opporianity
cshauld he gedzed upon to buiid ectxve complimentary liaison with agency
aﬂmlﬁlstrqtcrz so a5 tobe in & position te counsel E3=S

in prej t definition and praopossl preparatien when needs arise and funding
DECHRES ill&ﬂ]E: ‘



Dr. Stanley H. WHard
T

Fage 3
July 17, 1985

1 have very much enjaved the wpportunity to help you in your explarations
of feasibility and concept for the proposed Denter. 1 you have questions
regarding this réport vou can contact me, after Augwpst 1, 19B8%, through
the Illinois Departament of Conservation, Bureau of HNatural Rescurces,

524 South Becond St., Sprinoiield, IL 42706 Cphone 217/7B35-02EA).

LE: »Fhillip M. H¥right

daaes Braphy
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MEMORANDURM

July 5, 1985

ty////

T0: Dr. James Brophy, University of Uta
Dr. Bartell Jensen, Utah State lnix
Dr. John Lamb, Brigham Young Uni

FROM: Temple A. Revnolds, Consultfant

SURJECT: Workshop on University Hazards Research Efforts and Capabilities,
Utah State University.

On Friday mornimg, June 21, {983, faculty and staft researchers from the
University of Utah Research Institute (UURI}, Utah State University {(HUSU)

and Brigham Young Unmiversity (BYU! met with a small group of state and

federal agency representatives in the third floor conterence room of the

Utah Water Research Laboratory, Utah State University, Logan., (See Attachment
No. 1, Attendance List.)

Purpose of the meeting was to explore and showcase current hazards-related
research efforts and research capabilities of the institutions present.

A secondary purpose of the workshop was to provide opportunity, in an informal
setting, for public agency representatives to becowe better acquainted

with university related recearch capabilities and staff.

Eit)

following a welcome by Bruce Bishop, Dean, Colizge of Engineerirg and sonm
general housekeeping annodncements, w2 moved directly into a discussion
of current hazards related research efforts and bilities of the three

c
institutions present. (S5ee Attachment No, 2, Actu figenda. )}

Following is a brief account of the discussions on an institution-by-institunion
basis:

University of Utah Research Institute/University of Utah -

Duncan Foley briefly outlined the history, miscsiom, and oréantaatian of
the Institute and described several of the initiatives underway.

The Institute is organized into three main divisions - the Earth Science
Labaoratory, the Center for Kemote Sensing, anc the Environmental Studies
Laboratory.
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The Earth Stience Laboratory is currently exploring a nuerber of geslogic,
and geophysical initiatives associated with further mapping of the Wasatch
Fault, earthgquake induced -avalanches, identification of Radon daughters,
and electric/magnetic metiods of identifying old toxic waste dump sites

on milifary lands and tracing contaminated ground water plumes.

The Earth Science Laboratory has worked closely with Kie McCarter of the
Uniyersity of Utah (UU) Mining Department in designing, building, installing
and maintaining remote telemetry systems used to monitor slide condifions

in fudd Canyon and Johnson Holiew in 1983 -apd 19B4.

UHRI facilities include a Utah Department of Health approved chemical analysis
labaratery, a petfology laboratory and a tomputer center.
The Environmental Studies Laboratory is currenkly engaged in studres relative
te acid rain anrd =tmﬂspher1f wvisibility., Acid rain investigations are
CDWCEDt*?tlrg on factars affecting lake and stream acidity and aikalinity

and cHanoes in wet apd dry condifions on particulate desesitiops in- wilderness
ares waters, Cobrent work will dlso identify differing pH effects on fish
life,

Qimﬂspheric'vlsibility studies center on (I%_phyaical and chemical analysis
of particulates in cocperation with the Salt Kiver Project, Arizona, and
(2} coloropetric measurements of Light reflected frem canyon walls., This
latter project seeks to come wp with a compreheasive medeling pregram to
assess air quality -and to find ways to articulate and predicate viswer
perceptions of wir guality. ' '

Merrill Ridd, of the Center for Remote Sensing discussed an integrated
‘hazard mapping project for Davis Lounty, Ubah. Objectives of the work

have bheen fourfold; (1) tg aszsemble and intggrate ex 15r1ng geotechnical

and biolegical date relétive ta urbar development an Davis County foothdl
and mwnﬂEﬁt this with new Hata; (31 sressnt fectniczl to Bridoe the

ie

cogmuivications gap wibh the lay publicy (3! preoduce a;p_de! oréinancs for
development, and; (4) create a framework th dccommbudate on~geing research

g ahmanjstﬁafifﬂ Davis county is currently the gnly place in the sztate
whera harsrds have been bdentifief and classified on £ho bisiz of hiwicgénenus,
geamorghic land wiits. In thiszs process, riﬁks are defined oo tHe basie

of a coshipation of judgementa 1 factars.
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Utah State University, College of Natural Resources -

Thad Bax, Dean, College of Natural Resources, introduced the concerns of

his colieaques with a brief discussion of the effects of natural and induced
environmental hazards on biological, social and psychological regimes.

Cited were drought/+lood cycles, desertification, and biclogical hazards.

A goal of the College is to turn natural resources sciences from descriptive
to predictive.

Dick Fisher, Head, Department of Forest Science described work underway
in sevaeral areas, as follows:

Watershed Management -

Work is in procecss at the Idahc National Enerqgy Laboratory regarding the
effecty of wind and water erosion on low level nuciear waste sites that
were guaranteed to be saie from damage for 100 years,

fi prolect with the U.S. Forest Jervice in Idaho is assessing stability/
harard potential assoriated with canyon landfills in terms of mass failure
and effects on streams of phosphate-rich run-off from such landfills.

Acid rain process level studies will seek to identify changes in weathering
and 1n hydrologic pathways. Will result in a model to simulate weather
and predict times for acid depositions to have effect.

Fire -

Work with the Boise Interagency Fire Center will identify potential wildfire
effects on urban/suburban areas and hazards of fire in exurban arszas, e.g, it
is estipated, for example, that a wildfire with the right wind directian

and velpocity could wipe out Cadar L:ly.

Biological/Physical/Psychological Hazards -

Insect outbreaks, such as that of the Mountain Fine beetle in the Uinta
Mountaines, can account for the destruction of millions of acres of forest.
Previous social/economic climate weould have provided for salvage and use.
Witth no market available and with increasing wilderness designations, natural
fire appears toc be the major potential for stemming the outbreak and
recenerating the ecosystem.

Work is underway to ascertain the impact of hazards on human perceptions,
e.g. the effects of a nuclear waste dump on tourism, relationship of wealth
to demand for hazard-free recreational opportunities, human preference

for hazardous pursuits, and the potential for controlling behavior (within,
cay, a National Park] through hazards management,
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Neil West, Range Science Department, described major ecological and environ-
mental changes that have occurred in the western U.S. with expansion of

weeds, including unpalatable native plants and/or exotic annuals, This

has lead to increased incidence of fire, soil erosion and overall diminished
land productivity. Work is underway to identify methods to more quickly
revegetate burned lands, possibly using introduced species; to control

fuel build-up by prescribed burns; to explore no-till planting and/or herbicidal
contral with no-till planting.

Jens Jensen, BLM, commented that his agency has seen additicnal rangeland
insects as a result of the several wet years. There is also an apparent
die-off of four-wing salt bush.

It was pointed out that removal of livestock will not return land to previous
full production. New species and scoil loss mean change.

Jim Richards, Co-Director of the Institute for Land Rehabilitation, outlined
the programs and goals of the Institute reiative to mine speil reclamation
in the West. It was noted that there are 30 research associates of the
Institute on the USU campus.

Mike Allen, of the Ecology Center, described efforts underway in the Fowder
River Basin to assess revegetation on mine speils in relation to: (1) the
chemical/physical/biological components of the soil; (2) the success of

plant species (effects of weeds creps on later success of pereanials),

and; (3) the pattern or architecture effect of planting, e.g. clumps vs. rows,
With understanding of these components, later phases of the work will be

to develop modeling technigues and describe theories that will be useable
elsewhere. Freliminary conclusions indicate that the biota are mnre resilient
than originally thought.

Brigham Young Umiversity, Thermochemica! Institute -

Delbert Eatough described current work regarding atmospheric chemical
pollution., [t has been determined that conversion rates of sulphur oxides

te sulfates and other compounds is dependent on temperature. Also, impertant
but little understood chesical processes take place in cloud and fog banks,
including atmospheric invercions., Fog banks appear to speed up chemical
reactions. In the Utah Valley area, presence of pollutants during inversions
appears to increase near the Geneva Mill. Utah Valley data on admittance

to hospital respiratory care appear to correlate well with periods of heavy
inversion.

Visibility in the Golden Circle area of southern Utah has been impaired.

Use of tracers shows that atmospheric pollution from the Los Angeles Bacsin
has now reached this area. Plume tracers from the Mohave generating station
near Bullhead City, AZ, have been recognized up to 100 km distant. HF

nas, hellites and, especially, spherical silicates appear to be unigue

long range tracers associated with coal fueled plants.
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BEYU, Department of Civil Engineefiang —

Les Youd, formerly of USGS, reported on several geclogical and engineering
investigations underway at BEYL.

Bart Kowalis is working on ¥racturing of rocks with relation sto high level
nuclear waste =storage.

In the £ivil Epgineering Bepartment, work is.QWdEFway to identify structural
response te earthquakes as a means of nptimiting building design for known
garthquake prone areas.,

Woad Hiller has been using remote sensing technology to study and correlate
temperature yariations and algae grgwth In Utah Lake. He is now doing
the same type of analysis on Lake Fowell,

Les” curwent word i= an further regard to the phenomena ef

C
10, earthguake to discdver any past evidence of liguefsctiom im that area.

A ligusfaction map of the United States will ultimately be prepared. Lb
will show suseptibility and how hard & shake wiil be reguired to cause
jiquetaction.

U5t Cpllege of Enfineering -

Loren Anderson described some pf the work curredtly being done by the
Geotechnizal Engineering Rivision of the Civil Engineering Denartment and
by the Departsent of Beology. Far a more complete listing of research

in these tws departments and at the Utah Watsr FResearch Laboratery, please
=ee Attachment Mo, 3%, Fartial List of Recedt and Current Hazards Research
at Utah State University.

Asmong profects disgusss

=B

WET B
Earthquake Hazards -

Lifguefaction Mappina of Davis, Galt La
Waseatch Front (Weber, eastefn Bow Elde

ke, Ufar Counties and the northern
r d Ca

% a

and Cache Counties).

Seismic Slope Stability mapping is currently underway inDavis and Sakt
Lake Counties. Work is to get underway soen in Utah, Weber, Box Elder
and Cache [Counties.

Effects of tedtonic subsidence as a result of inundaticn by the -Great Salt
Lake and Utah Lake.

Inveetigation of recent faulting in Hansel Valley and along the east Cache
fault, . '
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Land Slide Research -

Debris slides as a result of snow melt in Steed Canyon. Data correlation

Will come as a result of real time data collected at 5 second intervals
and transmitted via GOES West catellite to USU.

Multivariate analysis of landslide suseptibility in Davis County.

Land slide inventory map frem Bountiful, north to the scuth part of Weber
Canyon.

Documentation of Utah 1983 landslides. It was mentioned in this regard
that Roland Jeppson has developed a model of the hydraulic aspects of debris
flows as applied to the Rudd Canyon flow. The model is predictive.

Hazard mapping (digitization) of 19 UEBS guadrangles along the Wasatch
front via lapndsat technology.

Sediment transport from landslides, e.g siltation potentials for piugging
culverts,

Dam Safety -
Frobabilistic risk analysis of earthen danms.
Waste Embankments -

Probabilistic modeling of tailing embankments. Application to tailings
in Arizona and to phosphate mine spoil deposits on forest service lands.

In summary, Lorem made the point that the geotechnical group at USU is

set up to interact with other arganizations and ie currently aursuving a
aumber of projects invalving other organizations, Loth public and private,
USU is willing to zhare all data, including hard data as well as electronic
readouts from the GOES satellite downlink. In this last regard it was
sugoested that aerial photos, soil data from liquefaction studies and other
similar geological data might be daonafed to UGME to be availsbie for future
use by all interested parties,

USy, Water Research Laboratory -

David Bowles briefly described a few of the current and on-going research
efforts. Again, for a more complete listing of work being conducted by
the Water Research Laboratery, please see Attachment No.3. Among the work
singled out for mention was:

Erosivity mapping for the Utah Department of Transportation. Coupled with
this is use of the computer controlled rainstorm simulator to study erosibility
and wind erosion effects on various soils and slopes.
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Long term studies of the Great Salt Lake including lake level forecasting,
lake level probability estimation, damage ectimation in cooperation with

U Bureau of Business and Economic Research, lake level circulation medels,
climatology and hydrogeclogy of the west desert with regard to possible
uses of the west desert and closed desert basins in general.

Salinity generation in watersheds.

Drought related research, including vulnerability of water cupply systems,
allacation of water in desert conditions, review of the 1977 drought in
terms of lessons learned and policy planning.

Evaluation of weather modification technologies applied in Utah,

USU, UWater Research Leb, Division of Environmental Engineering -

Ron Zime, briefly detailed toxic and hazardous waste management pgrograms
thet have besn developed 2t USU in responcse to national neads and in coniunctian
with the Environmental Frotection Agency at the Cincinnati Lab, Haticnal

Headgquarters, Kerr Environmental Lab in 8klahoma, Triamgle Fark in North
Careolipa and Corvallis, OR.

As a result of this approach, USU has assembled a mocdern chemical/environmental
laboratory together with a 12 person interdisciplinary team for environmental
hazards research. They have also retained three full time research scientists
and seven full time research technicians as support staff. In addition,

five PhD and five Masters candidates are performsing a broad ramge of
envirenmental research.

fuite literally, USU is writing thes book on towic waste disposal and land
trestment,

LC: Mailing List



Attachment No.

List of Attendees

WORKSHOP ON UNIVERSITY HAZARD RESEARCH EFFORTS AND CAFABILITIES

Utah State University

June 21, 1983

NAKME ORGANIZATION

R. Ryan Dupont USU, Utah Water Lab
Judy Siams Usu, Utah Water Lab
Ronald C. Sims Usu, Utah Water Lab
Joon Mclean Ucl, dtah Water Lakb
David PBowles USU, Utah #ater Labn
Michael Allen Usy, Ecolaogy Lenter
Neil HWest Usu, Range Science
Jens Jencen LM, Utah GState Office
Jim Richards usu, Range Science
Dick Fisher usu, Forest Resopurces
Les Youd Byu, Civil Engineering
Loren Anderson usk, Civil Engineering
dames McCalpin USu, Geology

J. Llair Batty USu, Utah Water Lab

Bruce BRishop ySU, Coellege Engineering
Genevieve Atwoed UGMS

Merrill Ridd UUR1, Remote Sensing

C. Earl Israelson U8, Utsh Water Lab

Faul Riley U5, Utan Water Lab

Jay M._Bagley Ust, Utah Water Lab
Bruce Vandre USna, Forest Service

Thad Box USu, Col. Nat. Resources
Loren Rausher upart

Duncan roley UURT

Nelan Mangelson gyu

Delbert Eatough BYU

Ralph Findlay CEM

Jim Tingey CEM

Temple Reynolds Consultant

LOCATION

Logan
Logan
Logan
Logan
Lagan
Lagan
Logan

Salt Lake

Logan
Logan
Provao
Logan
Logan
Lagan
Logan
Salt Lake
321t Lake
Logan
Lagan
Logan
fiaden
Logan
Salt Lake
Salt Lake
Frovo
rrove
Salt Lake
Salt Lake
Salt Lake

PHONE

750-3227
750-3230
750-3185
750-3199
756-3231
750-2096
750-2572
524-3124
750-2504
750-2455
378-6327
750-2780
750-1220
750-3156
750-2776
581-6831
524~3456
750-3174
750-2783
756-3173
625-523

750-2445
965-4326
§24-3471
178-4845
378-6040
533-5271
533-5271
942-7725



Attachment No. 2

WORKSHOP ON UNIVERSITY HAZARD RESEARCH EFFORTS AND CAPABILITIES

UTAH STATE UNIVERSITY
JUNE 21, 1985
ACTUAL ABGENDA

Moderataor: Temp Reynolds

9:15 - 9:25 Welcome - Bruce Bichop, Dean of Engineering
§:25 - 10:43 University of Utah - UURI

10045 - 11:00 Breal

11:00 - 11:50 USU (Matural Resources)

11:50 - 12:20 BEYU (Thermochemical Institute)

12:20 - 1:30 LUNCH (on your own)

1:30 - 2:00 BYU (Engineering)

2:00 - 3:30 USU (Engineering/Water Lab)

J:130 - 4:45 Tour Utah Water Research Laboratory and General Discussion



PARTIAL LIST OF RECENT AND CURRENT

HAZARDS RESEARCH AT UTAH STATE UNIVERSITY



a EXAMPLES OF HAZARDS RESEARCH AT THE UTAH WATER RESEARCH LABORATORY - USU

¢ Dates

85-87

85-87

85-86

85-86

85-86

85

84-86

84-86

——— e

T84-85

84-85

Title

A conceptual hydrologic model of a closéd desert

basin:

A comprehensive study of water cycling in the Great

Salt Lake Basin

Toxicity and environmental health hazards of petroleum

Great Salt Lake Desert

products in wells used for drinking water in the

Intermountain West

Amount

$24,000
26,000

24,000
25,000

24,000
29,000

Influence of sediment-phosphorus interactions on water

quality in Flaming Gorge Reservoir

Quantification of aquatic effects of acid precipitation

on flowing water in the United States

Land treatment of petroleum refinery wastes--protection

of groundwater

In situ treatment techniques for inorganic contaminants

ﬂin‘soil systems

Evaluation of volatilization of hazardous constitutents
‘at hazardous waste land treatment sites

Evaluation of high loading rates and assimilation capaci- 'Zébjﬁab
ties for land treatment of hazardous wastes

““Forecasting the summer peak water surface elevations

of the Great Salt Lake

Acid formation potential in mineral mine spoils and over-~

burden

80,000

30,000

1,634

Soufce Principal Investigator
USGS C. J. Duffy

ML .

USGS G. Bingham

ML

USGS S. Parker

ML

USBR J. J. Messer

EPA J. J. Messer

ERT R. C. Sims

EPA R. C. Sims

EPA R. R.: Dupont

EPA R. C. Sims

NOAA J. P. Riley

USFS D. L. Sorensen B



EXAMPLES OF HAZARDS RESEARCH AT THE UTAH WATER RESEARCH LABORATORY - USU

Dates Title Amount Source Principal Investigator

84-86 Protection of groundwater by immobilization of $44,000 USGS R. C. Sims
hazardous metals associated with industrial wastes 45,000 ML
in land systems

84-85 - Treatment and disposal of Rocky Hill ponds wastes 73,000 USUF R. C. Sims

84-85 Identification of odor-causing mechanisms influenced UDWRES C. E. Israelsen
by decreasing salinity of the Great Salt Lake

84-85 Alternatives for mitigating flood damages at the Great USWRES J. P. Riley
Salt Lake

84-85 Review and evaluation of the Gibson Dome 'high level 10,000 State of C. J. Duffy
nuclear waste repository environmental assessment: Utah

Hydrogeologic issues

84 ‘Study of factors associated with Utah's 1983 landslides 36,036 . USFS R. W. Jeppson

84 Comparison of direct filtration and conventional water 15,735 OWP V. D. Adams
treatment systems to remove pollutants from source water o

83-85 Generalized Fourier analysis of solute movement in 57,000 NSF C. J. Duffy
Groundwater

83-85 Modeling relationships of salt transport from irrigation 48,000 USGS C. J. Duffy
and weathering of underlying sediments: Price River Basin

83-85 Blue-green algae control in the protection of reservoir 92,000 ML V. D. Adams
water quality against toxic organics

83-85 Treatment of oil shale wastewater 45,000 ML R. R. Dupont

83-85 Evaluation of the mound system of on-site waste disposal 70,000 ML J. L. Sims

for use in Utah

83-85 Design of sampling and analytical scheme for priority 51,624 ML V. D. Adams
pollutant evaluation of groundwater resources



EXAMPLES OF HAZARDS RESEARCH AT THE UTAH WATER RESEARCH LABORATORY - USU

Dates

83-84

83-84

83-84

82-85

82-84

82-85

82-85

82-84

82-84

82-84

81-84

81-83

81-83

Title

Updafing the estimation of water elevation probabili-
ties and associated damages for the Great Salt Lake

In situ treatment techniques applicable to large
quantities of hazardous waste contaminated soils

Land treatment technology for oil shale wastewaters -
treatability studies

Design of a sampling and analytical scheme for protect-
ing groundwater resources from priority pollutants

Nitrogen mineralization potential and nitrification
potential of coal mine spoils

Groundwater contamination hazard in Western Salt Lake
County

Flood hazard delineation in Utah

Identification of the source of illegal dumps of oil
field brines

Evaluation of the potential transport of chlorinated
hydrocarbons through land application systems

Guidelines for groundwater withdrawal in Utah
The evaluation of heavy metals and potentially carcino-
genic organics released into coal mine and oil shale

accrual waters

Effects of complexation with oil shale leachate on heavy
metal bioaccumulation

A Utah drought climatology and assessment of potential

_toalter related weather effects

Amount

$21,951
94,827
2,536
30,000
36,956
67,859

177,120

48,066
75,000
77,000
90,566
140,359

13,327

Source

UDWRES

JRB

UWRL

UWRL

USFS

OWRT

OWRT

UDWRES

Principal Investigator

L. D. James

RQ

D.

C.

S.

« Sims

Sims

. Adams

Sorensen

, Clyde

. James

. Clyde

. Sorensen

Bishop

Lamarra

. Post

Bowles



ety

Dates

81-83

81-83

81-82

81-82

81-82

81-82

81-82

81-82

80-83
80-81
80-81

80

79-82

Title

Use of solar energy for the detoxification of organic
pollutants in water for agricultural reuse

Assessment of trihalomethane compounds and their
precursors in Salt Lake County

Evaluation of particular mulches as plant growth media
and erosion inhibitors"

Factors affecting the potential for biogeochemical
homeostasis in mountain watersheds

Environmental fate and effect of polynuclear hydro-
carbons in aquatic systems

Development of hydraulic methods for solution of flood
flows on alluvial fans

Enhancement of transport and availability of heavy
metals to aquatic microflora by complex organics
associated with oil shale development (VDA)

Erosion inhibitor performance evaluation under simulated
wind and rain

Detection and control of viruses in water
Hail suppression evaluation

Exploration of use of solar energy for detoxification of
organic pesticides in conditions where water freezes

Estimation of floods when runoff originates from
different sources

A survey and evaluation of shallow groundwater
contamination hazards in the State of Utah

" EXAMPLES OF HAZARDS RESEARCH AT THE UTAH WATER RESEARCH LABORATORY - USU

Amount

$48,803

96,096

3,795

8,552

19,520

34,105

35,700

14,220

11,000

5,935

762

12,688

Source

BARD

SLCNTY

CONWED

VP/MLF

OWRT

OWRT

OWRT

CONWED

UDWRES

UWRL

UWRL

Principal Investigator

V. D. Adams

V. D. Adams

C. E. Israelsen
J. J. Messer

V. D. Adams

R. W.'Jeppson

\

J. J. Messer

C. E. Israelsen

B. B. Barnett
G. E. Hill

A. J. Acher
R. V. Canfield

C. G. Clyde



EXAMPLES OF HAZARDS RESEARCH AT THE UTAH WATER RESEARCH LABORATORY - USU

Dates Title Amount Source Principal Investigator
79-82 Risk analysis in civil engineering $30,660 VP/MLF D. S. Bowles
79-82 The effect of risk of drought on energy development 93,390 OWRT J. E. Keith

and water allocations: A programming model for Utah

79-81 Assessment of chlorinated hydrocarbons as produced by 31,700 ML V. D. Adams
chlorination in Utah and national water and wastewater
ozonation as an alternative to chlorination

79-81 Water requirements and pollution potential of gas 29,805 OWRT V. D. Adams
production from lignite shale and other carbon sources

79-80 Minimizing groundwater contamination along basin 33,667 ML C. G. Clyde
margins in the arid west :

79-80 Upstream management alternafives for regulating water 18,150 VP/MLF J. P. Riley
levels in the Great Salt Lake

79-80 Estimation of floods when runoff originates from 8,007 OWRT R. V. Canfield
different sources

78-81 Identification or presumptive carcinogenic compounds 107,418 OWRT V. D. Adams
released to water supplies by oil shale development

78-80 An analysis of flood protection needs, organization, 65,050 -ML L. D. James
and programs in the State of Utah

77-81 Evaluation of livestock runoff as a source of water 101,195 ML D. B. George
pollution in northern Utah

77-81 Vulnerability of water supply systems to droughts 32,724 OWRT D. S. Bowles

76-77 A study of the overall energy efficiency of pollution 28,080 OWRT A. B. Bishop

control technologies for energy conversion processes

76 Intermittent sand filter scrapings, deposition, 13,382 OWRT J. H. Reynolds
utilization, and sand recovery



HAZARDS RESEARCH OF THE GEOTECHNICAL ENGINEERING DIVISION OF THE CIVIL ENGINEERING DEPARTMENT
AT UTAH STATE UNIVERSTIY

Pates

85-86%*

85-86

85-86

84-85

84-86

84-85

83-85

83-84

Title

Development of a Seismic Slope Stability Map
of the Urban Corridor of Utah, Weber, Eastern Box
Elder, and Cache Counties

Evaluation of Potential Consequences of Earthquake
Induced Tectonic Subsidence along the Wasatch Front,
North-Central, Utah

Development of a Liquifaction Potential Map for
the Northern Wasatch Front, Utah

Debris Slide Initiation Due to Snowmelt in Mountain
Terrain

Development of a Seismic Slope Stablity Map of the
Urban Corridor of Davis and Salt Lake Counties, Utah

Landslide Hazard Mapping:Using LANDSAT Data

Probabilistic Assessment of Landslide Potential along-

the Wasatch Front

Development of a Liquifaction Potential Map for Utah
County, Utah

*Pending

Amount

$71,851

$15,884

$99,753

$50,000

$74,000

$10,000

$25,000

$71,582

Source

USGS

USGS

USGS

NSF

USGS

USGS

Principal Investigator

Jeffrey R. Keaton
Loren R. Anderson

Jeffrey R. Keaton

Loren R. Anderson
Jeffrey R. Keaton

Loren R. Anderson
Roland W. Jeppson

Jeffrey R. Keaton
Loren R. Anderson

Loren R. Anderson

Robert W. Gunderson

Mark Jadkowoki

Loren R. Anderson
Robert T. Pack

Loren R. Anderson
Jeffrey R. Keaton



NATURAL HAZARDS RESEARCH OF THE DEPARTMENT OF GEOLOGY AT UTAH STATE UNIVERSTIY

Dates

83-84

84-85

85-87*

83

84-85

Title

Quaternary Geology and Tectonic Geomorphology of
the Pocatello Valley Area, Idaho-Utah

Quarternary Fault History and Earthquake Potential
of the Hansel Valley Area, North-Central Utah

Late Quaternary Tectonics and Earthquake Hazard in
Cache Valley, Utah

Landslide Inventory of 100,000 Acres in the Northern
Brdger-Teton National Forest, Wyoming

Landslide Age and Activity Determination from
Relative-Dating (RD) Criteria: A New Approach

Source

USU Faculrty
Res. Grant
USGS

USGS

USFS

USU Faculty
Res. Grant

Principal Investigator

James McCalpin

James McCalpin

James McCalpin

James McCalpin

James McCalpin



HAZARDS RESEARCH OF THE GEOTECHNICAL ENGINEERING DIVISION OF THE CIVIL ENGINEERING DEPARTMENT
AT UTAH STATE UNIVERSTIY

Dates

82-83

81-83

80-82

79-82

Title

Application of Probabilistic Slope Stability Model to
a Tailings Dam

Development of a Liquifaction Potential Map for Salt
Lake County, Utah

Development of a Liquifaction Potential Map for Davis
County, Utah

Probabilistic Modeling of Tailings Embankment Designs

Amount

$13,000

$99,934

$79,938

$199,609

Source Principal Investigator

USBM Loren R. Anderson

USGS Loren R. Anderson
Jeffrey R. Keaton

USGS Loren R. Anderson
Jeffrey R. Keaton

USBM Loren R. Anderson

David S. Bowles
Ronald V. Canfield



Rad1oact1ve Gas in So1l Raises .
Concern in Three State Area

" By PHILIP SHABECOFF

Spedal 1o The New York Tlms

BOYERTOWN Pa., May 15— A
“natural enw;onmental hazard of un-
certain but potentially grave dimen-
sions has been discovered beneath the
meadows of eastern Pennsylvania.

State and Federal investigators have
found that many houses are contami-
nated with radon,"a ‘radioactive gas
that can cause lung cancer after long
exposure. -

Levels in some housa were the high-
est ever recorded in the United States.

A state survey of more than 1,600/

houses in Berks County found that

nearly 40 percent had unsafe levels ot g

‘tadon.

yond this semlrural county,
Three State Affected

The radon is seeping up from .hura- '

nium deposits in the earth below. The
uranium is part of a geologic forma-
tion, the Reading Prong, which begins
near Reading, Pa., and stretches east.
ward through Allentown and "Easton,
tacross northern New Jersey.northwest
. of Morristown and into New York State
- west .of Suffern and Peekskill.
* - Officials in the three states say they
know little about the extent of the con-
. tamination, but they believe it varies
. from place to place, depending on the
; permeability of the soil and other fac.
'tors. All three states, with Pennsylva-
nia taking the lead, are t.rymg to deter-
mine the nature and magmtude of the
problem.

Pennsylvania offncnals ane telling
residents that the radon does not con-
stitute an immediate health risk, al-
though it may pose serious long-term’
problems. They also say that examina-
tion of death™ certificates in Berks
County shows no unusual number of
cancer deaths, although the data are
inconclusive because of the area’s

-

But the risk may be spread far be- '

small population and cancer’s long la-
tency period.

The state has undertaken an educa-
tional program to tell people what must
be done to their houses to prevent
radon from seeping in and.to instruct
contractors on how to make the neces-
sary changes in the houses. .
Nicholas De Benedictis, the state’s

AY
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Continued From Pagel

" | secretary of Environmental Re-
.| sources, said the 21,000 homes-in Penn-
sylvania’s Reading Prong area were
‘| *‘potentially at risk.” He said the state

"1 would examine them over thenext 12to
18 months. **There is no way to gauge.

the total impact ‘of this problem," he
said.

Joseph E. "Rizzuto, program man-
ager for New York’s Energy Research
.and Development Authority, said he
had heard that ‘’there may be a prob-
lem of relatively great magnitude’” in-

:volving radon from the Reading Prong, :

but said he had no data on the area.

James Staples, spokesman for the
New Jersey Department of Environ-
mental*Protectxon, described the situa-
tion as ‘‘an entirely new area of con-
cern that nobody even guessed at six
months ago.” He said the Reading
Prong traversed some heavily popu-
lated areas in New Jersey and esti-
mated that at least 100,000 people lived
atop it.-

“Our people are only now poring
over geologxcal maps and getting a
handle on this,”” he said. ‘‘We have to
guess where we are headmg on this
; one.”

. ‘A Worldwide Problem’

Dr. Bernard Cohen, a professor of
_physics at the University of Pittsburgh
*and a leading authority on radon, said
 virtually every state had areas of
radon contamination that might pose a

health threat. It is “‘really a worldwide.

problem,” Dr. Cohen said.

! “Most lung cancer among non-
smokers is due to radon,” he went on.
“If anybody is worried about radiation,
this is what they should worry about.
People worry about nuclear reactor or
shipment accidents or medical radia-
tion. These are_all trivial risks com-
pared to this.”

" Sheldon Meyers, director of the of-
fice of radiation at the Federal Envi-
ronmental Protection Agency, agreed

that there was no doubt radon.caused |,
1 cancer but added that there were ““‘a lot

i of uncertainties’ about the danger pre-
' sented by natural radon seepmg mto
homes.

There is ‘‘almost no data base on

_radon in the homes,” he said.

The environmental agency, he said,
 has no authority to act on the !radon
problem because its powers under the
Clean Air Act apply only to outdoor air.
He said, however, that the State of
Pennsylvania had ‘acted responsibly.

Robert E. Yuhnke, the Environmern-

tal Defense Fund’s regional counsel in

Denver, who has been active on radon
‘issues, said he checked the test results
;after temdents of the area sought hlS
hel .

“I; have never seen a situation where
S0 many many people are facing such’
extreme risks from an environmental
‘hazard,” he said, adding, ‘‘What we
are seeing is the early stages of a can-

'.'. s_'

Radon St1rs Cancer Fears in3 States

}. adelphia Electric Company’s Limerick

.ticles can cause lung cancer.

" which they had moved into only a year

N
[+] Miles - 50

NEW YORK

< Boyertown

D -

Reading

" Philadelphia NEW

JERSEY

. The New York Times/May 19, 1985
Radioactive- gas is seeping from
. deposits in the Reading Prong.

‘cer time-bomb waiting to go off.”

The radon contamination in Pennsyl-
vania was discovered through a fluke
when Stanley 'J. Watras, an engineer
working on the construction of thie Phil-

nuclear power plant outside Pottstown,
set off a radiation alarm when he en-
tered the plant." The alarm showed he
was bringing radiation into the plant.

Mr. Watras asked the company to
test his home. The tests, later- con-
firmed by the state and the E.P.A.,
showed 16 “working levels’’ of radon in
his living room. A working level is the
measure used by the Government to
measure the exposure of uranium
miners to radon gas. The E.P.A.
recommends radiation levels of no
more than two one-hundredths of one
working level.

The radiation level ‘inside Mr. Wa-
tras’s living room was the highest ever
found in the United States from radon
contamination, according to Mr. De
Benedictis. At that level the chances of
contracting lung cancer over a lifetime
of exposure are 100 percent, experts
say. In fact, they say, there is an ex-
tremely high risk of contracting lung
cancer within relatively few years.

Family Moves From House .

Acting on the advice of the state envi-
ronmental agency, Mr. Watras and his
family have moved out of their house,

before.

“It was really a tormentmg tlme "
Mr. Watras said. “We were deahng
with the unknown and it was_horrify-
mg ”

Radon, which is ngen off by uranium
as a gas, soon decays, turning into po-
lonium, a radioactive-.chemical ‘ele-
ment, and then into solid particles of
bismuth and lead. These particles are
known as radon daughters. In the open
air, radon disperses and does not pose a
problem But when it collect$ in homes,
residents inhale it and the resulting
solid lead and bismuth particles tend to
lodge in their lungs. Over time, the par-

over the last decade by efforts to con- | .

serve energy by making homes "air-
tight. Radon accumulating in airtight
houses doés not leak out, so 1ts risk to
health is increased:

Philadelpha Electric’is, néw recon-

 structing the Watras house: as an exam-

ple of how a home could be well insu-
lated and still keep radon levels down.

* Until recently, this area of Pennsyl-
vania was largely rural, populated by
farmers who did not spend much time
indoors. But today the atea is becom-
ing a'suburb of Philadelphia.

Many Homes Are Contaminated

Although the highest levels of radon
were recorded in Mr. Watras’s home,
many other houses in the county had
levels that would almost assure cancer

- after a lifetime of exposure. -

The state has advised these home-.

“owners to remodel their homes. But

many of the residents say they cannot .

| afford to do so because the cost is

$20,000 or more. ‘These residents also
say that the problem has sent the value
of their homes plummeting. And there

.is no private party liable for damages

and no Government program to cover
this kind of environmental damage. ;

Kay Jones, whose home across the
street from the Watras house contained

a dangerous 2.3 working levels of -

radon, wants the Governmfent to dev
clare Berks County a disaster area so
that it would be eligible for Govern-
ment relief. She noted that the Govern-
ment- was rebuilding homes in Grand
Junction, Colo., that were contami-
‘nated by radon from uranium tailings

produced in the manufacture of weap- -

ons for the Government. .

“We are angry and frightened: and
frustrated,” Mrs. Jones said, adding
that residents of the area intended to go
to Washington to seek Federal aid.

Kathleen Varaday, who lives nearby
with her husband, four children, two
cats and two dogs, said state officials
told her that her house showed 2.12,
working levels of radon, and that that.
level was equivalent to smoking ‘22
packs of cigarettes g day.@

““We are living in a home that all the
experts tell us we should not bediving

,” she said. ‘‘But where can we go? I
can't afford to move out and live some- _
where else and pay the mortgage on
this home.”’

Mr. Rizzuto, the New York energy of-

ficial, said the state was just startinga

random sample of 2,000 homes across
the state to test fof radon. “We cer-
tdinly will be looKing at areas we think
are important,”” he said. The state will
publish in a few weeks the results of a
more limited radon study it undertook

in the Buffalo area with Niagara Mo-

hawk, a utility company.

In addition to the uranium tailings in
Colorado, there have been a number of
other hazards from radioactive soils,
but they have all been a result of.
human activity, including phosphate
mining in Florida and Tennessee.

. The problem has been ‘compounded

v
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MEMORANDLIFM

TOy Mike, Dennis
FROM: Duncan
FRE: Hazards book

This i=s to inform you that I am talking with D, Fred
Mzy, Utah CEM, about the possibility of cur writing a popular
book directed toward geologic hazards in Utah, OQur discussions
20 far have been preliminary, but we both feel there is a markest
for zuch 2 book, and the U of U press has caxlled me zbout being
interested in being the publisher,

My work on This book would not interfear or conflict with
My work at ESL, a¢ it would be done on outside time (or vacation
when unavojdable dartime efforis would be reguired), I would be
basjcally writing up my lecture notes from my class; Fred would
Bz adding the history of hazards in Uiah,

I will keep »ou posted on the progress oFf this work,

DF.
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UNIVERSITY OF UTAH RESEARCH INSTITUTE

EARTH SCIENCE LABORATORY
391 CHIPETA WAY, SUITE C
SALT LAKE CITY, UTAH 84108—1295
TELEPHONE 801-524-3422

March 20, 1985

Mr. John Varley

Research Administrator

National Park Service

P.0. Box 168

Yellowstone National Park, WY 82190

Dear John:

The Earth Science Laboratory/University of Utah Research Institute is
interested in preparing a proposal for submittal to the National Science
Foundation for a study of hydrothermal alteration in the Grand Canyon of the
Yellowstone., This is one of the areas of Earth Science Lab interest in
geological research in Yellowstone that 1 discussed with you last fall.

The NSF proposal would involve a major effort to document the nature of
hydrothermal alteration in the Grand Canyon. This would include mineralogical
and chemical studies of rocks and alteration products, chemical studies of
appropriate fluids, and hopefully age dating of changes in alteration regimes,
which could be related to episodes of downcutting. Our conversations with
U.S. Geological Survey personnel indicate they have no plans to do a study of
this sort in the next few years.

We are interested in doing a preliminary study this summer, which would
involve the collection of a few samples, to strengthen our proposal. We have
not been able to find in the geologic literature any geochemical analytic data
from the altered rocks of the Grand Canyon. Such preliminary data would allow
us to identify datable minerals, and establish the likely framework of
alteration in the canyon.

At this time, however, the Earth Science Lab may not be able to
internally fund the analytic portion of the preliminary study, and we are
interested in knowing if the National Park Service would be able to fund a
small amount (approximately $1,000) of rock chemistry and X-ray diffraction
studies. We would provide results of the preliminary analyses to the NPS;
these would be useful in Canyon interpretation. Or. Dennis Nielson and I
would provide the field time, and ESL would prov1de the report writing and
proposal preparation funding.



-’

I recognize that this inquiry for funding is coming late in your planning
for the summer season, but any assistance you might be able to provide to our
proposal preparation efforts would be greatly appreciated. The Grand Canyon
of the Yellowstone is one of the most accessible, least known geologic .
features in the U.S., and if we are able to secure funding for a major study,
we Will be able to generate much new data of interest to the Park Service and
geologists.

If you have any questions, please do not hesitate to call me (FTS 524-
3431), and if you have a chance when you are in Salt Lake City, please feel
free to stop by our facilities.

Sincerely,

Wi (////

Duncan Foley
Geologist - <

DF/jp



HAZARDS RESEARCH CENTER

Action Item Timing Resources Required Personnel
1. Vvisit Ada, OK to learn about their by 15 June 3 days/travel Wright
extramural research program
2. Conduct meeting on state problems/ 31 May 3 days x 3 people Ward, Wright, Nielson
priorities
3. Contact Hatch's office about by 1 June -- Wright
- money for a start
- money for one or two selected
research projects
4, Write a directed, unsolicited by 1 July 14 days, 5 days Wright, Nielson, Consultant
proposal to Ada office consulting
5. Talk with FEMA about matching funds by 15 July travel to WDC Wright?
to visit FEMA, EPA, Hatch
6. Write a group shoot proposal to by 1 July 14 days, UURI + 5 days Raab Wright, Nielson, Raab
mining companies with Raab on + $3000 marketing
directed environmental research
7. Identify additional UURI staff by 15 July -- --
needed
8. Appoint a director for the Center when first big -- -

project comes in
(> $250K)




MEMORANDUM

June 7, 1985

T0: Or. James EBrophy, University of Utg
Dr. Bartell Jensen, Utah State U
Dr. John Lamb, Brigham Young U

FROM: Temple A. Reynolde, Consultd

SUBJECT: HWorkshop/meeting with public sector agency representafives to
identify and discuss geclogic and environmental harzards related

problems.

On Friday morning, May 31, 1985, a group of state and federal agency represen-
tatives met with faculty and staff researchers from the University of Utah
Research Institute (WURI), the University ef Utah (UU), Utah State University’
(USU) and Brigham Young University (BYU) in the Little Theatre of the University
of Utah Union Building. (See Attachment No. |, Attemdance List.)

Furpose of the meeting was to explore with the public sector agencies geologic
and environmental hazards related problems or problem areas, research and
remedial work underway and possible future work pricorities in this area.

It was specifically requested that problem areas covered by the 1984 Governors
Conference on Geplogic Hazards, hosted by the Utah Geological and Mineral
Survey, be excluded from the discussions.

After a welcome and some general housekeeping announcements, | spent the
first few minutes of the session recaping the history of the praposal for
a Center for the Study of Geologic and Environmental Hazards and tracing
events that had transpired since the UU, USU, BYU and UURI representatives
initially met to discuss concepts aon March 6, 1983. Because--many of the
state/federal agency particirpants present had not been directly involved
in the one-on-one meetings we had had with the agency directors, it was
necessary to recap in greater detail than had been planned. QRuestions

and discussions centered on the interdisciplinary approach, and the role,
operation and function of the proposed Center.

Following introductions of those present a number of problem areas were
placed before the group for discussion purposes. Agency, spokesman, a
brief statement of concerns and asscciated discussions were as follows:


http://-5.ac.tor
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Utah Geological and Mineral Survey (UGMS) - Don Mabey discussed five problem
areas:

1 - Systemic Geologic Hazards Inventory - In Utah the primary governmental
responsibility for actions to mitigate and reduce geologic hazards is with
local governments; however, local governments do not have the capability
to develop the data base upon which to base actions. The UGMS has the
statutory responsibility to assist leocal governments in this effort. The
United States Geolegical Survey (USGS) is providing some support. A state-wide
compilation of geeclogic hazards information and hazard inventary has bheen
ctarted. Three new geclogists have been added to the UGMS staff to work
with several counties along the Wasatch front. Two new hazards geologists
will go to work with UGHS beginning the first of July, 19835 and one staff
member will be assigned full time to compile existing infarmation.

2 - Beologic Hazards Frocess Research - All actions relative to geologic
hazard reduction, monitoring, and mitigation require an understanding of
the geologic processes involved. Research to develop this improved
understanding 1s being done by UGMS, USG5 and Unmniversities, primarily with
funding from the USGS. In Utah, the UGMS is working with USGS to develop
and implement this research.

3 - Beologic Hazard Monitoring and Warming - Earthguake monitoring by the
University of Utah Seismograph Stations is a continuing program. More

recently other monitoring programs relating to earthquakes and slope failures
have  been started in programs involving the UGMS, Division of Comprehensive
Emergency Management (CEM)., USGS, Federal Emergency Management -Agency (FEMA),
local governments, UU and USU. Programs of continuous and emergency monitoring
should be continued and expanded.

Discussion on this point indicated that some very limited funding had heen

made available through the legislative appropriation process for purchase

of monitering. equipment beginning on July 1, 1985, There appeared to be
concensus an the need for a project or projects to develop low cost, expendable
monitoring instrumentation for installation in areas of known or suspected
faulting and slope instability to more closely momiter these areas in the
future.

4 - Geologic Hazard Reduction and Mitigation - The primary respomstbility
for hazard reduction and mitigation is with local governments and State
and Federal agencies that need technical assistance in develaping and
implementing these effortec.

While local governments have had some experience in dealing with hazard
related public health and safety, there has been little local experience

in dealing with the liabilities associated with active leadership in hazard
reduction and mitigation., USGS has provided funding to the University

of ttah Geography Department, Salt Lake City and West Valley City to develop
technigques in this area,
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5 - Geologic Hazards and Facility Siting - Many public facilities do not
obtain a geologic hazard review early in the project planning phase, before
proceeding with project design and construction. State and local agencies
and private organizations constructing critical facilities need quidance

on geologic hazards. The UGMS responds to requests for assistance from
government agencies.

There is a need to devise a system (statute?) that will insure that geologic
hazards inftormation is utilized more effectively in siting public and private
developments.

U. S. Bureau of Reclamation (BuRec), Brent D. Taylor discussed seven problenm
areas:

1 - Air FPollution Problems - There is a need to define what constitutes

air pollution and a parallel need to develop airshed-wide control strategies.
Practical illustrations associated with this problem statement are associated
with the current Utah-Colorado disparity in air quality designations in

the Uinta Basin and with the official position of the Utah Air @Quality
Committee, as recently reported, regarding monitoring or air quality in

Utah.

2 - Integrated Approach to Water Management in the State - There are changing
environments and attitudes with regard to water use, conservation and
irrigation. Should new approaches to water management be developed, the
Bureau may be interested.

3 - Dam Safety - Technical and social standards should be develaped for
siting and construction of earth fill dams, GRuestions to ponder -- How
safe is safe enough in terms of public health and safety? What are peonle
willing to pay for in terms of cafety?

4 - Development/Evaluation of Techniques to Look Inside Existing Dams to
Document Fluid Movement - Little is known about how earth dams hold up
internally over time. The Bureau has had centinuing problems with Fontinelle
Dam in Wyeming and would welcome studies that would provide techniques

for routine inspections. '

Stan Ward, UURI, inquired regarding present metheds used to monitor danms.
Brent responded that the primary method was well monitoring, though temperature
and seismic activity is also considered.

S - Multi Hazards Study, Ogden Area ~ The study has been completed. There
is now a need to prioritize remedial steps and/or offsetting actions to
mitigate or treat identified hazards. Public interaction is a needed step
in making these determinations.
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6 - Integrated Management, Use and Development of the Great Salt Lake -

The Great Salt Lake is a unigue phenomenon in terms of its geology, mineral
wealth and impact on the environment, public health and safety. Lake side
industries have repeatedly requested that the State develop and actively
implement a policy regarding control and management of the lake.

New transportation, public health, industrial, residential and recreational
developments on and near the lake shore also require assurances with regard
their proposed investments, as does the United States Military establishment.

Faul Gillette, Utah Division of Water Resources (DWR), suggested the need
for definitive legal, ecologic, geologic, hydrologic and other studies
associated with the various options (west desert pumping, major dikes,
minor dikes) to contain the lake, now being considered by the State
Legislature. The time frame for anticipated action, however, seems to
preclude thoraugh integrated investigations.

Stan Ward, UURI, asked about anticipated subsurface return flows from west
desert pumping. Paul responded that this has not been considered inasmuch
as formations are relatively tight and there is very little head differential
between the west desert and the lake surface.

Don Mabey, UGMS, mentioned climatolegical problems associated with the
lake as an area of inadequacy identified from the recent Great Salt Lake
Conference. Data- from stream gauges and weather stations are not adequate
to predict flows. He suggested the possible need for tree ring studies

to identify wet cycles. Most studies of tree rings have. been oriented
toward. understanding drought cycles,

7 - Longer Term Studies for Flood Control Along the Wasatch Front -

It was suggested that slides, flows and floods associated with the past
several vears are not, in an historical tontext, isolated instances. There
is potential for future repetitions of thece phermomena. The brush fire
approach to problem solving in this regard is inefficient. In-depth studies
should be carried cut as soon as possible te plan fer future recurrences.

U. §. Forest Service (USFS) - Earl FP. Olson, Geologist, submitted proposals
regarding four problem areas and selectively discussed several of theser

f - Lack of Knowledge Relative to the Literature Dealing with Geologic

and Environmental Hazards - Much important work relative to the technical
aspects of mud and debris flows exists in untranslated foreign literature.
Funds shauld be sought (possibly from the National Academy of Science)

to accomplish one translation per year. For a list cof proposed transiations

-~

see Attachment No. 2.

It would be helpful to practitioners if an annual list of Masters Thesis
and Doctoral Dissertations on Geologic and Environmental Hazards generated
in Utah schools could be published.
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Don Mabey, UGMS, suggested the possibility of a periodic news letter to
practitioners, rather like the one currently and temporarily being done
by UGMS for the Wasatch front area.

Fred May, CEM, suggested the need for some agency to assume a “clearinghouse”
function. Problems seem to be associated with collation and distribution.

Earl Olson, USFS, indicated that it was his understanding that USGS was

soon to publish a “"Grey List"” of Geologic Hazards maps. He further suggested
that the "Grey Literature" is extremely rich in information regarding geclogic
and environmental hazards and that because of the context, there is probably
more relevant hazard information here than in more pure farms of geqlogic

or environmental literature.

UBMS is compiling an ‘Earthquake BRibliography relative to Utah earthquake
occurrences and hazards. Don Mabey estimated that there will be approximately
1000 entries.

2 - Lack of Data Regarding Holocene Ruptures - There is insufficient data

on age dating of Holocene ruptures of the Wasatch Fault, especially from

the area north of Kaysville. Additional data from the area south of Kaysville
is also desirable.

Some age dating of Holocene fault ruptures from throughout the State would
be highly desirable. First priority for data collection should be near
population centers.

3 - Insufficient Sequential Data on Aseismic Deformation of .all the Locked
‘Portions of the Wasatch Front.

4 - Ground Water Studies of the Rear FRiver Range, Wasatch Range and Wasatch
Flateau - Work needs to be undertaken to analyze existing well logs and
data regarding spring flows. Where such data is not available efforts
should be made to begin monitoring activities.,

Tom Colline, USFS, also suggested that, in terms of identifying possible
future hazards aor -environmental prablem areas, it would be desirable ta
irdentify and move to protect ground water recharge -areas. It was sugqested
that very little iis known with regard recharge in the State’'s mountainous
areas and the influences of recharge on streams, and springs.

Earl Olson also pointed out the the importance of work in the mountains,
Information regarding recharge is needed to help manage the water at the
valley floor level, where everyone lives.
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Division of Comprehensive Emergency Management (CEM) -- DeeEll Fifield
discussed the need for a county by county hazard hazard analysis. Such

an analysis must be included in county emergency management plans. Mr. Fifield
indicated that the counties simply do not have the expertise or financial
resogurces to complete the required analyses.

Don Mabey, UGMS, indicated that his agency is working on a Sevier County
hazard map at the present time and intends to continue this effort over
time in other counties. Completion of a county hazard mapping program
will be very time consuming without additional funding. Outlying Counties,
especially, are sensitive that they are not getting as much help as they
would like,

U. S. Forest Service (USFS) -- Eruce VYandre suggested the need for a Generic
Decision Making Model for Dealing with Hazards., Such a model, it was felt,
could assure that at least the same factors would be evaluated in the sane
way in similar situations. Currently, we appear to think only in terms

of probability of occurrence.

Earl Olson suggested the need to define Hazards. This would assure that
widely used specific terminelogy would be well understood in its appropriate
context.

In Open Discussion, Stan Ward, UURI, raised the gquestion of the need for
snow avalanche research and a support level that the Forest Service might
be willing to provide. Earl Olson, USFS, responded that avalanche safety
in the National Forests is the responsibility of individual permittees,
e.q9. ski resort operators. The Forest Service has largely discontinued
its avalanpche work except for about a half man-year annually in Coloradao.

It was pointed out that more people are killed each year in the United
States as a result of snow avalanche than from any other geologic hazard.
Don Mabey, UGMS, observed that this was an important area of hazards study
that was “slipping through the cracks".

Stan Ward also made gemeral imquiry regarding the current state of knowledge
about aquifer contamination. Don Mabey responded—that Davis County landfill
authorities had asked UGMS to provide them with a monitoring system.

Don said that his agency did not have sufficient knowledge to design such

a system.,

Conclusion:

Those present supported the idea of further contacts with the State’s
Congressional Delegation and continued close liaison with governmental
leaders to seek seed money for funding needed hazards research. The guestion
of whether or not a formal Center for the Study of Geologic and Environmental

Hazards was left unresolved.
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Workshop to Showcase Geological and Environmental Hazards Research Capabilities
and Current Efforts of University Researchers. It had been hoped that

we could conduct this kind of a one-day workshop earlier this spring.

Loren Anderson and Clair Ratty, USU, have now set a date of June 27, 1983
for the workshop. Representatives from BYU, UU, UURI and USY will discuss
their hazards related recsearch activities and capabilities. The workshop
will be held at a site to be determined on the Utah State University campus.
A tour of the Utah Water Research Laboratory will be included in the day’s
activities. State and Federal agency representatives are invited to attend
so that they can become better aware of University capabilities and better
acquainted with University researchers. Complete details will follow,

The meeting adjourned at approximately 11:20 ANM.

Attachments

CC: Farticipants
State/Federal Agency heads
University participants, March 4 meeting



Attachment No. |

List of Attendees

HAZARD FROBLEMS WORKSHOP

NAME ORGANIZATION LOCATION PHONE
Don Mabey UGMS Salt Lake 38i-6831
Les Youd BYU Provo 378-6327
Loren Anderson usu Logan 730-2780
Bart Kowallis BYU Frovo 378-2447
Clair Batty usu, Utah Water Lab Logan 750-3156
Tom Collins UsbA, Forest Service Ogden 623-5395
Earl P. 0Olson USDA, Forest Service Ogden 625-33358
Brent D. Taylor Interior, Reclamation Salt Lake 324-3297
Bruce Vandre USDA, Forest Service Ogden 625-523
Loren Rausher upar Salt Lake 965-4326
Lorin Larsen CEM Salt Lake 533-5271
Ralph Findlay CER Salt Lake 9335271
DeeEll Fifield CEM Salt Lake 333-5271
Fred May CEM Salt Lake 933-5271
Richard Hall Water Rights Salt Lake a33-6071
Paul Gillette Water Resources Salt Lake 533-5401
George Diwachak BLM Salt Lake 924-3006
Stan Ward UURI Salt Lake 5243454
Dennis Nielson UURI Salt Lake 524-3422
Mike Wright UURT Salt take 524-3422
Kim HcCarter uuy - Salt Lake 581-8603
Temple Reynolds Consultant Salt Lake 942-77725

May 31, 1983




Attachment No. 2

MOST NEEDED TRANSLATIONS

complied by

Earl P. Olson, U.5. Forest Service
801/625-5358

Albert Heim, 1932, PRergsturz and Henschenleben, ZIurich. 218 pp.
Joset Stini, 1910. Die HMuren., Innsbruck. 139 pp.

6.K. Tushinskii, E.S Troshkina, 1980. Sklonouye Protsessy (Slope Processes].
Moscow. Izd-vo Moskouskogo Universitete., 134 pp.

Iv. B. Vinogradou; T.L. Kirenskaia, 1980, Seleuye Fotoki (Mudflows).
Moscow. Gidromet eoizdat.

Ni shi liu lun wen ji (collected papers on mudflows). 1981. Chungging,
Kexue dishu Wexian chubanshe.

Mud Fliow Phenomens And Their Control. 1940. 1Izd ZaknlIlIvkh. Tbilisi.
Mudflows And Their Control., 1937. 1Izd An S55SR. Moscow.

Ravines And Mudflow Deposits. Darizdat. Moscow. 1947.
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INTRODUCTION

Recent landslides and flooding in Utah have brought to public attention
the economic importance of geological and environmental hazards. Hazards
problems are on the increase nationwide and pose a growing challenge to
society. For instance, Utah is now looking at detailed characterization of
over 200 hazardous waste sites; consultants believe that many more sites
exist.

Although state agencies have been doing an admirable job in the iden-
tification and monitoring of potential hazards, these organizations have
neither research nor technology development mandates. There is a definite
research need to understand the processes involved in many types of geological
and environmental hazards. We not only lack techniques to assess and mitigate
most hazards, but we also lack the public awareness necessary to implement
measures to prepare for potential disasters. With increased scientific know-
ledge, we will be able to move from passively monitoring events to active
mitigation and education procedures designed to protect 1ife and property.

The need for research exists not only in Utah, but throughout the United
States. The talent needed for scientific investigations presently resides
within Utah's universities and colleges, state agencies and the private
sector. What is required is to bring together this talent and coordinate
their efforts to solve tough, interdisciplinary problems.

We perceive most geologic and environmental problems to be interdis-
ciplinary in nature in that understanding the phenomena and designing warning
and mitigation measures involves the disciplines of earth science, atmospheric
science, physics, chemistry, and engineering, among others. In.addition,
understanding the social and economic impact of hazards requires input from

the disciplines of medicine, economics, sociology, and psychology.



PROPOSAL

The University of Utah Research Institute (Attachment A) proposes to form
a Center for Geological and Environmental Hazards Research, The purpose of
this center will be to organize the talent within Utah's universities,
colleges and private companies in order to attract and successfully complete
large, interdisciplinary research projects. The Center will work closely with
State and Federal agencies to ensure that research results are applied and
that problems of highest priority receive greatest attention. The proposéd
Center will serve four functions: 1) marketing the broad range of talents
available; 2) organizing the scientific staff required to complete the
research; 3) subcontracting for the research projects; and, 4) managing the
projects to their successful completion, This_Center will neither compete with
ongoing academic research or state agency programs nor seek to control all
hazards research, The history of this concept and a list of informational
meetings with State and Federal agencies and universities are outlined in

Attachment B.

BENEFITS

There are many benefits to the approach proposed here.

e It immediately brings together a pool of scientific expertise to work
on complex interdisciplinary projects.

e [t establishes a center of excellence which will attract new research
monies into the State.

@ It provides a full-time management infrastructure for the timely
completion of complex projects.

o It will work closely with State agencies to be responsive to State
needs.

@ It will establish an organization to work on problems which are now



done by out-of-state firms.
e It will spin off commercial products which will add to Utah's

industrial base.

PROPOSED MANAGEMENT

The center for will require a strong management to ensure timely
completion of deliverables within budget. We propose the management
structures shown in Attachments C and D. The Center for Geological and
Environmental Hazards Research will be established as a division of the
University of Utah Research Institute which will -be headed by a Director. We
propose Mr, Temple A, Reynolds for the position of Director; his resume is
Attachment E. Although directly responsible to UURI management, the Director
will be in contact with.participating universities at the Vice President
level. The Director will be responsible for coordination of the Center's
activities with State agencies. He will also assume responsibility for the
Program Management, Finance and Marketing functions.

Proposed project management is shown in Attachment D. A Program Manager
will be assigned to a project from UURI's full-time staff. This person's
principal responsibility will be to ensure that contract obligations are
satisfied., The technical portion of the project will be managed by a
Principal Investigator who will be from the staff of one of the participating
institutions. This person will be assigned on the basis of scientific
credentials, and will assemble and coordinate the staff required to complete

the project.

PROPOSED BUDGET

Once established, the Center will be financed by fees from successful

research proposals, In order to remain competitive, these fees will have to



" be kept at a low level. We do require one-time start-up funds for the Center, -

which we estimate at $100,000. These funds will be used as seed money to
support the full-time director who will be responsible for selecting potential

research projects and writing research proposals.



UNIVERSITY OF UTAH RESEARCH INSTITUTE

*SELF-SUPPORTING, NON-PROFIT CORPORATION. NO STATE SUPPORT.
PRESIDENT: JAMES J. BROPHY
SECRETARY/TREASURER: STANLEY H. WARD

TECHNICAL VICE PReSIDENT: PHILLIP M. WRIGHT

*SEVEN-MEMBER BOARD OF DIRECTORS:

CHASE N. PetersoN - CHAIRMAN
[RWIN ALTMAN

JAMES J. BROPHY - PRESIDENT
Epwarp W. CLYDE

JoHN A. DAHLSTROM

WALTER P. GNEMI

WARREN E. PucH

Roy W. SimMons

Don E. DETMER

"MISSION: °TO ACT AS AN INTERFACE BETWEEN ACADEMIC RESEARCH AND
THE COMMUNITY
‘TO ORGINATE AND PERFORM APPLIED SCIENTIFIC RESEARCH

'TO STIMULATE INTERSTATE AND INTRASTATE COOPERATIVE,
MULTIDISCIPLINARY RESEARCH

ATTACHMENT A



ATTACHMENT B

HISTORY OF CENTER FOR GEOLOGICAL AND ENVIRONMENTAL HAZARDS RESEARCH

1. Conceivep at UURI raTe 1984.

2. PreseNTATION To STATE Science Abvisory CounciL 13 NovemBeRr 1984. THEY

ENDORSED CONCEPT.

3. Discussep BY JIM BrRoPHY WITH COUNTERPARTS AT USU AND BYU. THEY WERE

SUPPORTIVE.

4. MEeTING oN 6 MArRcH 1985 wiTH scientists FrRom UURI, UU, USU, BYU 1o

DISCUSS CONCEPT.

SCIENTISTS WERE SUPPORTIVE.

5. INDIVIDUAL MEETINGS WITH THE FOLLOWING STATE AND FEDERAL AGENCIES IN UTaH
TO INFORM THEM OF PLANS FOR CENTER.

PERSON
RuTH ANN STOREY

Dr. RanDY Moon’
Dee C. HANSEN

D. LARRY ANDERSON
RoBERT MORGAN
GENEVIEVE ATWOOD

KEN ALKEMA

WiLL1AM HURLEY

TED ARNOW

RoLanD G. RoBIsON, JR.

CLIFFORD 1. BARRETT

ARTHUR J. CARROLL
DanieL Dake

Lee J. McQuivey

Mad. GEN. JoHN MATTHEWS

Position
ApM. AssT. TO GOVERNOR BANGERTER

STATE ScieENCE ADvisOrR, OFFICE OF PLANNING AND
BUDGET

Executive DirecTor, UtaH DepT. oF NATURAL
RESOURCES

DIRecTOR, Div. OF WATER RESOURCES

STATE ENGINEER, Div. oF WATER RIGHTS
DirecTor, UTAH GEOLOGICAL AND MINERAL SURVEY
DirecTor, Div. oF ENVIRONMENTAL HEALTH
DirecTor, UtaH DEPT. OF TRANSPORTATION
DistricT CHier, U.S. GEoLOGICAL SURVEY

STATE DIRECTOR, BUREAU OF LAND MANAGEMENT

RecionaL DirecTor, UpPper CoLorapo Region, U.S.
BUREAU OF RECLAMATION

Supervisor, WAasATCH-CACHE NATIONAL FOREST
DivisioNn ADMINISTRATOR, FEDERAL HIGHwWAY ADMN.
EnG. Div. Rep., U.S. ARMY CorPs oF ENGINEERS

THE ADJUTANT GENERAL, UTaH NATIONAL GUARD



ATTACHMENT C

CENTER FOR GEOLOGICAL AND ENVIRONMENTAL HAZARDS RESEARCH
PROPOSED ORGANIZATION

STEERING COMMITTEE
REPRESENTATIVES

oF

Assoc. INSTITUTIONS

1

UURI
l

CGEHR
DIRECTOR

b — —_— —_— . —

StaTE AGENCY
COORDINATION

ProDUCT
DEVELOPMENT

MARKETING

PROGRAM
MANAGEMENT

FINANCE
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CENTER FOR GEOLOGICAL AND ENVIRONMENTAL HAZARDS RESEARCH

PROPOSED PROJECT MANAGEMENT

STAFF

PROGRAM
MANAGER
UURI
________ ADVISORY
COMMITTEE
PRINCIPAL
INVESTIGATOR
L 7
STAFF STAFF
8



Attachment E

FResume of:

TEMPLE A. (TEMP) REYNOLDS
69346 Nye Drive

Sait Lake City, Utah 84121
(B01) 942-7723

OBJECTIVE: An assignment in GENERAL MANAGEMENT and ADMINISTRATION based
on successful experiences and a record of growth and accomplishment
in these areas. HBualifications include:

Directing a statewide, cabinet level natural resources management
agency;

Developing and implementing administrative policies and legislative
strateqgies;

Field level management and supervision of multi-faceted operations;

Analyzing and evaluating ongoing and pdtential new projects
and initiatives for need, cost effectiveness and viabhility,

BACKGROUND AND Management of Organizations Public Administration

EXPERIENCE IN: Fublic Relations Intergovernmental Relations
Frogram Planning and Evaluation Contract Administration
Writing and Editing Field Supervision

Comprehensive Land Use and Development Planning

BUSINESS HISTORY
UTAH DEFARTMENT OF NATURAL RESOURCES (UDNR), from 1980 to 1985,
Executive Director, UDNR, Salt Lake City, UT., 1981 to 198S.
Total management and administrative responsibility for eight divisions
with 1200 employees and #3535 million annual budget. Cabinet advisor

to Governor, liaison with State Legicslature and Policy Boards.

- Direct development of Project BOLD, a proposal to the Congress

to block 3.5 million acres of scattered state lands into manageable

units,

-~ Devise &and implement a comprehensive planning system for state
park, forest and wildlife lands.

- Direct a comprehensive review and analysis of the need for the
multimillion dollar Bonneville Unit of the Central Utah Water
Froject.

- Restructure Department to increase responsiveness to dlrectxcn
and reduce administrative overhead costs,




Resume of Temple A. (Temp) Reynolds - continued

Deputy Direcfor, UDNR, Salt Lake City, UT., 1980 to 1981,
- Establish Automated Geggraphic Referencing Systen.
- Increase productivity through Dffice Automation.
U.S5. NATIONAL PARK SERVICE (NPS), from 1969 to 1989.

Associate Regianal Director, Management and Operations, Facific Northwest
Region, Seattle, WA., 1978 to 1980,

Responsible for management oversight of 31 National Park areas In Oregon,
Washington, Idaho and Alaska. Develop cyclic maintenance program.

Superintendent, Glen Canyon National Recreation Area, Page, AL., 1974
to 1978.

Direct Operations on and manage all external affairs related to a 1,932
square mile area with 100 employees, 2 million visitors per year and
$1% million annual budget.

Assistant Superintendent, Lake Mead National Recreation Area, Boulder
City, NV,, 1970 to 1974,

Manage all operations on 2,338 square mile area with 110 emplayees,
3.9 million visitors per year and $18 million annual budget. Revise
and edit portions of Southwest Energy Study. Write first NFS related
environmental impact statement. '

Staff Assistant to the Secretary, U.S. Department of the Interior,
Washington, D.C., 1969 to 1970,

Develop and/or review major programs in areas of public land management
and national parks, Edit first Nationwide Outdoor Recreation Plan,

Other Fositions: BUREAU OF OUTDOOR RECREATION in Denver, San Francisco and
Mashington, D.C., and UTAH DIVISION OF WILDLIFE RESOURCES in Salt Lake City.
Respansibility for grants-in-aid administratiaon, comprehensive planning,
public relations and biological research.

EDUCATION: Fh.D. IZoology, Minor in Ecology (Dissertation not completed)
University of Utah, Salt Lake City, UT 1940

M.S. Wildlife Management .
Utah State University, Logan, UT 1956

o
w

Forestry
Fenn State University, University Fark, FA 1954

10
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SUMMARY FUR THE SMITHSONIAN SCLENCE INFORMATION EXCHANGE

Congressional District: Utah 2nd -

Physical Conditions Ouring Development of a Major Low-Angle
Fault Zone in the Eastern Great Basin, Utah with Implications

for the Generation of Large Earthquakes

Project Title:

Date Project Started:

Program Objective: Determine the physical conditions under which a major low-
angle fault developed in order to evaluate the seismogenic potential of

such zones.
Principal Investigator: Dennis L. Nielson

Organization and Address: Earth Science Laboratory
University of Utah Research Institute

391 Chipeta Way, Suite C
Salt Lake City, Utah 84108
Estimated Cost for Current Fiscal Year: $94,100

States to which project pertains: Utah specifically, Great Basin in general

Key Words: Low-angle fault, geothermometry, geobarometry, water-rock ratios

ABSTRACT

- Geologlc mapping has -defined a. .100-meter_thick=zone. .of. cataclaSIS which
we believe is representative. of. one of ' the major: low-angle ‘detachments™: which,
have been recently discovered by ‘seismic ic surveys-in the_eastern Great Basin.-rf
Several authors have .suggested that such zones could serve ‘as the sources for™
large earthquakes. The exposure of this zone through the processes of uplift
and erosion provides us with the opportunity to determine the conditions under
which this zone underwent brittle fracture. The fault zone as well as the
footwall and-hanging wall blocks will be sampled in detail paying particular
attention to the textures which can indicate brittle or ductile behavior. The
conditions under which the faulting took place will be quantified using stable
isotope geothermometry and fluid inclusions. This information, as well as
calculations of chemical mass transfer, will establish the amount and types of
fluids present in the rock during the faulting events. These data will allow
an evaluation of the depths at which potentially large earthquakes have been

formed along this and similar Tow-angle detachments.

Principal Investigator: :zz::ku;; K\_ /\LQJZ,N Date: éi/L/BS'
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"fcharacteristiés3 nd*relationshlps to-inherited-structures. .

SUMMARY FOR THE SMITHSONIAN SCIENCE INFORMATION EXCHANGE

Congressional District: Utah 2nd

Project Title: Def1n1t1on and Analysis of Bedrock Traces of the Wasatch
Fault, Salt Lake County, Utah

Date Project Started:

Program Objective: R-1

Principal Investigator(s): Duncan Foley and Bruce S. Sibbett

Organization and Address: Earth Science Laboratory
University of Utah Research Institute

391 Chipeta Way, Suite C
Salt Lake City, Utah 84108

Estimated cost for current fiscal year: $78,575

States (or foreign countries) to which project pertains: Utah
Geologic mapping, Wasatch
fault identification

Key Words (to indicate major emphasis of project):

In 200 words or less, give a succinct statement of the project objectives,
work plans, and implications of anticipated results for the proposed duration

of the project:

Present maps of the Wasatch fault zone do not define the fault traces and
related structure-in sufficient detail to allow analysis of fault zone .,
In; particuya
bedrock exposures ‘of-faults- and pre-existing structures: have not been ;-
. documented.: This~ 'study-will“define Wasatch- fault “traces. in: the ‘bédrock,. t
correlation with faulting in alluvium, faulting configuration relative to
structural fabric and the influence of inherited structures on the fault trend
and rupture patterns. This study will allow development of a structural
model, define zones of possible surface rupture in the bedrock, define fault
segment characteristics and segment boundary controls. .

Determination of Quaternary offset in bedrock exposures, and relative and
absolute age determination, where possible, will define frequency and
probability of fault movement. An improved understanding and delineation of
the Wasatch fault zone will facilitate earthquake hazard reduction planning.

7 7
Signature of Principal Investigator: _/{74/@7]'5/ .Date:/z;f.Zl;/fzg’
i
/) LT R ///7 Date: (ZZ‘/«YF/C'
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SUMMARY FOR THE SMITHSONTAN SCIENCE INFORMATION EXCHANGE

Congressional District: Utah 2nd

Project Title: Earthquake-induced Avalanches along the Wasatch Front, Utah

Date Project Started:

Program Objective: Element IlI. Regional Earthquake Hazards Assessments,
Objective R-1: Mapping and synthesis of geologic hazards

and establishment of information systems

Principal Investigator(s): Or. Duncan Foley

Organization and Address: Earth Science Laboratory
University of Utah Research [nstltute

391 Chipeta Way, Suite C
Salt Lake City, Utah 84108

Estimated cost for current fiscal year: $76,500

States (or foreign countries) to which project pertains: Utah

Key Words (to indicate major emphasis of project): Avalanches, Earthquakes,
Snow mechanics, Lifeline destruction, Avalanche path identification

In 200 words or less, give a succinct statement of the project objectives,
work plans, and implications of anticipated results for the proposed duration

of the project:

. The potential for earthquake-induced -avalanches .along..the, ‘Wasatch Frontv
of Utah has never been evaluated;-despite the high. probability ofia%major
earthquake and the often-unstable nature -of. the, Utah“snowpack.::"This. study- has
two parts: - to assess the mechanical -stability:of the ‘Wasatch snowpack; “and to.”-
identify sites where lifelfnes or other critical facilitfes are threatened by
avalanches. Data on mechanical stability of the snowpack will be useful in
modeling trigger mechanisms for shaking-induced release of the snowpack.

Sites identified with presently unknown hazards will be important data for

emergency planners.

M LA, 2 Bh e
Signature of Principal Invest1gator:;ﬂ14ZZQZ£; L/ Dateg_gijﬁé;#__
[/ / |
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LANDSLIDE RESEARCH IN UTAH

During the past two years, landslide hazards in Utah have received
national attention. The Utah Division of Comprehensive Emergency Management
(CEM) has estimated that the Thistle landslide of 1983 caused more than $200
million in damage. Although other landslides have not been of such magnitude,
they have caused many problems. This is particularly true along the highly
populated Wasatch Front, where damage in Farmington during 1983 and 1984 has
been estimated to be more than $1 million, and along the Wasatch Plateau in
central Utah, where several towns have had their water supply threatened or
disrupted.

Geologic studies show that landslides have been a common phenomenon in
Utah for many thousands of years, and it is apparent that they will continue
to occur in the future. Even though no comprehensive assessment of the land-
slide hazard has been made for Utah, more than a hundred potentially hazardous
slide areas are known, and many hundreds of partially detached slide blocks
exist, Sliding seems to occur more frequently during years of high precipita-
tion, but significant landslides also occur in relatively dry years, as exemp-
lified by the Manti slide during the mid-1970s. With mounting population,
especially along the Wasatch Front where slide potential is great, we can only
conclude that landslides will cause increasing damage in the future unless
steps are taken to mitigate the problem.

The increase in hazards from mass movements implies that at least two
areas of study are needed: development of simple and inexpensive monitoring
systems, and geoscientific and engineering studies aimed at predicting
movement in advance and mitigating its effects.

In November, 1983, a team of scientists from the University of Utah

Research Institute (UURI), University of Utah (UU), CEM, and the Utah



Geological and Mineral Survey (UGMS) installed experimental instruments in
Rudd Canyon east of Farmington and in Reynolds Gulch in Big Cottonwood Canyon
to monitor earth movement. This equipment included instruments to measure
tilting and stretching of the earth, Although the data were collected
primarily for scientific study, they were useful in the development of a
warning system, as they were transmitted by radio to a police dispatcher a few
times every minute. The equipment operated successfully throughout the winter
and during spring snowmelt. Small movements that proved to be precursors to
much larger debris flows were detected in both areas. During 1985 another
system has been added at Johnson's Hollow in Emigration Canyon east of Salt
Lake City, where a partially detached slide threatens several houses and could
possibly dam the creek.

With this highly successful feasibility effort concluded, the University
of Utah Research Institute, along with the Departments of Mining and Civil
Engineering of the University of Utah, propose a more detailed multi-year
program of instrumentation, remote monitoring, and engineering studies on
selected high-risk landslide areas of Utah. This work will involve new sites
in additional geologic terrains of Utah where the hazard from land movements
is high, Data on earth movement will be provided to CEM for dissemination to
state and local personnel on a rea]-éime basis for use in dealing with
potential emergencies, and these data will also be used by UURI and UU, and
made available to other Utah researches, to further our understanding of ways
to monitor, predict and mitigate mass earth movement.

The tasks outlined is this proposal form the first phase of a two-phase,
five-year comprehensive program to develop landslide monitoring, prediction
and mitigation techniques. A phased approach is indicated because of the many

scientific and engineering unknowns at the present time. At the completion of



this first phase of the project, we expect to be able to:

1. Develop a reliable, hopefully low-cost landslide monitoring system,
including instrument design and determination of the critical
parameters to measure;

2. Specify the precursor signatures in the monitored data that indicate
that sliding is imminent and perhaps even the amount of time before
rapid sliding begins;

3. Specify the geologic conditions that tend to facilitate development
of a slide;

4. Develop a preliminary model of the mechanical mechanism of the
sliding process; and

5. Suggest potential mitigation procedures that may be effective for the
sites studied.

During the second phase, results of the instrument development and data
analysis will be applied to further sites throughout Utah. This effort will
greatly expand our knowledge of landslide phenomena, and transfer technical
accohp1ishments into low-cost practical actions that can be taken by affected

communities.



Federal Emergency Management Agency
Washington, D.C. 20472 '

JAN 2 8 1985

University of Utah Research Institute
Earth Science Laboratory

391 Chipeta Way, Suite C

Salt Lake City, Utah 84108

Dear Sir:

Your proposal concérning Landslide Monitoring, Prediction and Mitigation
has been reviewed and we regret to advise you that at this time there is no

interest within the Agency to fund this project.

If there are any questions concerning this matter please direct them to
Mr. Eugene Morgan, at area code 202/646-3741. Your interest in the Federal

BEmergency Management Agency 1s appreclated.
’ Sincerely,

Office of Acquisition Management



TEMPLE A. REYNOLDS
6936 Nye Drive
Salt Lake City, Utah B8412{

June 11, 1983

Mr. Phillip M. Wright

Techpical Vice President

University of Utah Research Institute
Research Park

391 Chipeta Way, Suite C

Salt Lake City, UT 84108

Dear Mike:

During the past several months we have met together, either individually

or in a workshop setting, to discuss establishment of .a proposed Center

for the Study of Geologic and Environmental Hazards and/or to discuss possible
geologic and environmental problem areas that need investigatioen.

At that time, it was indicated that a workshop to showcase geological and
environmental hazards research capabilities and current efforts of university
researchers was planned for Utah State University this spring and that

we would be delighted if you could arrange to attend.

The purpose of this letter 1s to inform you that final arrangements have

now been completed and the workshop will be held on June 21, 1983, beginning
at 9 AM, at the Utah Water Research Laboratory, near the Utah State University
Campus in Logan.

This one day workshop provides an opportunity for all of us who may become
involved with the study of geologic and environmental hazards, by way of
proposing projects, providing project guidance, participating in data collection
or analysis, or application of solutions, to find out more about each other

and what we do.

I look forward to seeing you at the Water Lab in Legan on June 2! should
your schedule permit. If you have questions regarding the workshop, please
call me at 942-7725,

Temple A. Reynolds
Consultant



MEMORANDUM

June 7, 1983

T0: Dr. James Brophv, University of Utg
Dr. Bartell Jensen, Utah State U
Dr. John Lamb, Brigham Young U

FROM: Temple A. Reynolds, Consultd

SUBJECT: Workshop/meeting with public sector agency representatives to
identify and discuss geclogic and environmental hazards related
problems.

Bn Friday morning, May 31, 1983, a group of state and federal agency represen-
tatives met with faculty and staff researchers from the University of Utah
Research Institute (UURI), the University of Utah (UU), Utah State University’
(USU) and Brigham Young University (BYU) in the Littie Theatre of the University
of Utah Union Building. (See Attachment No. 1, Attendance List.)

Purpose of the meeting was to explore with the public sector agencies geologic
and environmental hazards related problems or problem areas, research and
remedial work underway and possible future work priorities in this area.

It was specifically requecsted that praoblem areas covered by the 1984 Governors
Conference on Geologic Hazards, hosted hy the Utah Geological and Mineral
Survey, be excluded from the discussions,

After a welcome and some general housekeeping announcements, I spent the
first few minutes of the session recaping the history of the proposal for
a Center for the Study of Geologic and Environmental Hazards and tracing
events that had transpired since the UU, USU, BYU and UURI ,representatives
initially met te discuss concepts on March &6, {983, Because many of the
state/federal agency participants present had not been directly invelved
in the one-on-one meetings we had had with the agency directors, it was
necessary to recap in greater detail than had been planned. Ruestions

and discussions centered on the interdisciplinary approach, and the role,
operation and function of the proposed Center.

Following introductiens of those present a number of problem areas were
placed before the group for discussion purposes. Agency, spokesman, a
brief statement of concerns and associated discussions were as follows:
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Utah Geological and Mineral Survey (UGMS) - Don Mabey discussed five problem
areas:

I - Systemic Geologic Hazards Inventery - In Utah the primary governmental
responsibility for actions to mitigate and reduce geologic hazards is with
local governments; however, local gqovernments do not have the capability
to develop the data base upon which to base actions. The UGMS has the
statutory responsibility to ascist local governments in this effort. The
United States Geoleogical Survey (USGS) is providing some support. A state-wide
compilation of geologic hazards information and hazard inventory has been
cstarted. Three new geologiste have been added to the UGMS staff to work
with several counties along the Wasatch front. Two new hazards geologists
will go to work with UGMS beginning the first of July, 1985 and one staff
member will be assigned full time to compile existing information.

2 - Geologic Hazards Frocess Research - All actions relative to geologic
hazard reduction, monitoring, and mitigation require an understanding of
the geologic processes involved, Research to develop this impraved
understanding is being done by UGMS, USGS and Universities, primarily with
funding from the USGS. In Utah, the UGMS is working with USGS to develop
and implement this research:

3 - Geologic Hazard Monitoring and Warning - Earthquake monitoring by the
University of Utah Seismograph Stations i a continuing program. More

recently other monitering programs relating to earthgquakes and slaope failures
have been started in programs involving the UGMS, Division of Comprehensive
Emergency Management (CEM), USGS, Federal Emergency Management Agency (FEMA),
local governments, UU and USU. Programs of continuous and emergency monitoring
should be continued and expanded.

Discussion on this point indicated that some very limited funding had been

made available through the legislative appropriation process for purchase

of monitoring equlpment beginning on July 1, 1983, There appeared to.be
concensus an the need for a project or projects to develop low cost, expendable
monitoring instrumentation for installation in areas of known or suspected
faulting and slope instability to more closely monitor these areas in the
future.

4 - Geologic Hazard Reduction and Mitigation - The primary responsibility
for hazard reduction and mifigation is with local governments and State
and Federal agencies that need technical assistance in developing and
inplementing these effortes,

While local governments have had some experience in dealing with hazard
related public health and safety, there has been little local experience

in dealing with the liabilities associated with active leadership in hazard
reduction and mitigation., USGS has provided funding to the University

of Utah Geography Department, Salt Lake City and West Valley City to develop
techniques in this area.
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5 - Geologic Hazards and Facility Siting - Many public facilities do not
obtain a geclogic hazard review early in the project planning phase, before
proceeding with project design and construction. State and local agencies
and private organizations constructing critical facilities need guidance

on geologic hazards. The UGMS responds to requests for assistance fram
government agencies.

There 1s a need to devise a system (statute?) that will insure that geologic
hazards information is utilized more effectively in siting public and private
developments,

U. 5. Bureau of Reclamation (BuRec), Brent D. Taylor discussed seven problem
areas:

{ - Air Follution Froblems - There is a need to define what constitutes

air pollution and a parallel need to develeop airshed-wide control strategies.
Practical illustrations associated with this problem statement are associated
with the current Utah-Colorado disparity in air quality designations in

the Uinta Basin and with the official position of the Utah Air Quality
Committee, as recently reported, regarding monitoring or air quality in

Utah.

2 - Integrated Approach to -Water Management in the State - There are changing
environments and attitudes with regard to water use, conservation and
irrigation. Should new approaches to water management be developed, the
Bureau may be interested.

3 - Dam Safety - Technical and social standards should. be develeped for
€iting and construction of earth fill dams. QBuestions to ponder -- How
safe is safe encugh in terms of public health and safety? What are people-
willing to pay for in terms of safety?

4 - Development/Evaluation of Technigues to Look Inside Existing Dams to
Document Fluid Movement - Little is known about how earth dams hold up
internally over time, The Bureau has had centinuing problems with Fontinelle
Dam in KWyoming and would welcome studies that would provide techniques

for routine inspections,

Stan Ward, UURI, inquired regarding present methods used to monitor dams.
Brent responded that the primary method was well monitoring, though temperature
and seismic activity is also considered,

S - Multi Hazards Study, Ogden Area - The study has been completed. There
is now a need to prieoritize remedial steps and/or offsetting actions to
mitigate or treat identified hazards. Fublic interaction is a needed step
in making these determinations.
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& - Integrated Management, Use and Development of the Great Salt Lake -

The Great Salt Lake is a unigue phenamenon in terms of its geology, mineral
wealth and impact on the environment, public health and safety. Lake side
industries have repeatedly reguested that the State develop and actively
implement a policy regarding control and management of the lake.

New transportation, public health, industrial, residential and recreational
developments on and near the lake shore also require assurances with regard
their proposed investments, as does the (United States Military establishment.

Faul Gillette, Utah Division of WHater Resources (DWR), suggested the need
for definitive legal, ecologic, geolpgic, hydrologic and other studies
associated with the various options (west desert pumping, major dikes,
minor dikes) to contain the lake, now being considered by the State
Legislature. The time frame for anticipated action, however, seems to
preclude thorough integrated investigations.

Stan Ward, UURI, asked about anticipated subsurface return flows from west
desert pumping. Paul responded that this has not been considered inasmuch

as formations are relatively tight and there is very little head differential
between the west desert and the lake surface.

Don Mabey, UGMS, mentioned climatclogical problems asscciated with the
lake as an area of inadequacy identified from the recent Great Salt Lake
Conference. Data from stream gauges and weather stations are not adequate
to predict flows. He suggested the possible need for tree ring studies
to irdentify wet cycles. Most studies of tree rings have been oriented
toward understanding drought cycles.

7 - Lenger Term Studies for Flood Control Along the Wasatch Front -

It was suggested that slides, flows and floods associated with the past
several vears are not, in an historical tontext, isolated instances. There
is potential for future repetitions of thece phenomena. The brush fire
approach to problem selving in this regard is inefficient. In-depth studies
should be carried out as soon as possible to plan for future recurrences.

U. S. Forest Service (USF8) - Earl F. Olson, Geologist, submitted proposals
regarding four problem areas and selectively discussed several of these:

t - Lack of Knowledge Relative to the Literature Dealing with Geologic

" and Environmental Hazards - Much important work relative to the technical
aspects of mud and debris flows exists in untranslated foreign literature,.
Funds should be sought {(possibly from the National Academy of Science)

to accomplish one translation per year. Ffor a list of proposed translations

~

see Attachment No. Z.

It would be helpful to practitioners if an annual list of Masters Thesis
and Doctoral Dissertations on Geologic and Environmental Hazards generated
in Utah schools could be published,
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Don Mabey, UGMS, suggested the possibility of a periodic news letter to
practitioners, rather like the one currently and temporarily being done
by UGMS for the Wasatch front area.

Fred May, CEM, suggested the need for some agency to assume a “clearinghouse”
function. Problems seem to be associated with collation and distribution.

Earl Olson, USFS, indicated that it was his understanding that USGS was

soon to publish a "Grey List" of Geologic Hazards maps. He further suggested
that the "Grey Literature" is extremely rich in information regarding geologic
and environmental hazards and that because of the context, there is probably
more relevant hazard information here than in more pure forms of geologic

or environmental literature, ‘

UGMS is compiling an Earthguake Bibliography relative to Utah earthquake
occurrences and hazards. Don Mabey estimated that there will be approximately
1000 entries.

2 - Lack of Data Regarding Holocene Ruptures - There is insufficient data

on age dating of Holocene ruptures of the Wasatch Fault, especially from

the area north of Kaysville. Additional data from the area south of Kaysville
is also desirable.

Some age dating of Holoceme fault ruptures from throughout the State would
be highly desirable. First -priority for data collection should be near
population tenters.

3 - Insufficient Sequential Data on Aseismic Deformation of all the Laocked
Partions of the Wasatch Front.

4 - Ground Water Studies of the Bear River Range, Wasatch Range and Wasatch
Flateau - Work needs to be undertaken to analy:ze existing well logs and
data regarding spring flows. Where such data is not available efforts
should be made teo begin monitoring activities.

Tom Collins, USFS, also suggested that, in terms of identifying possible
future hazards or environmental problem areas, it would be desirable tao
identi-fy and move to protect ground water recharge areas. [t was suggested
that very little is known with regard recharge in the State’s mountainous
areas and the influences of recharge on streams, and springs.

Earl Olson also pointed out the the importance of work in the mountains.
Information regarding recharge is needed to help manage the water at the
valley floor level, where everyone lives.
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Division of Comprehensive Emergency Management (CEM) -- DeeEll Fifield

discucsed the need for a county by county hazard hazard analysis. Such

an analysis must be included in county emergency management plans. Mr. Fifield
indicated that the caounties simply do not have the expertise or financial
resources to complete the required analyses.

Don Mabey, UGMS, indicated that his agency is working on a Sevier County
hazard map at the present time and intends to continue this effort over
time in other counties. Completion of a county hazard mapping program
will be very time consuming without additional funding. Outlying Counties,
especially, are sensitive that they are not getting as much help as they
would like,

U. S. Forest Service (USFS) -- Bruce Vandre suggested the need for a Generic
Decision Making Model for Dealing with Hazards. Such a model, it was felt,
could assure that at Ieast the same factors would be evaluated in the same
way in similar situations. Currently, we appear to think only in terms

of probability of occurrence.

Earl Olson suggested the need to define Hazards. This would assure that
widely used cspecific terminology would be well understood in its appropriate
context.

In Open Discussion, Stan Ward, WURI, raised the question of the need for
snow avalanche research and a support level that the Farest Service might
be willing to provide. Earl Olson, USFS, responded that avalanche safety
in the National Forests is the responsibility of individual permittees,
e.g. ski resort operators. The Forest Service has largely discontinued
its avalanche work except for about a half man-year annually in Coloradao.

It was pointed out that more people are killed each year in the United
States as a result of snow avalanche than from any other geologic hazard.
Don Mabey, UGMS, observed that this was an important area of hazards study
that was "slipping through the cracks".

Stan Ward alse ‘made general inquiry regarding the current state of knowledge
about aquifer contamination. Don Mabey responded that Davis County landfill
authorities had asked UGMS to provide them with a monitoring system.

Don said that his agency did not have sufficient knowledge to design such

a system.

Conclusion:

Those present supported the idea of further contacts with the State’s
Congressional Delegation and continued close liaison with governmental
leaders to seek seed money for funding needed hazards research. The question
of whether or not a formal Center for the Study of Geologic and Environmental
Hazards was left unresclved,
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Workshop to Showcase Geological and Environmental Hazards Research Capabilities
and Current Efforts of University Researchers. It had been hoped that

we could conduct this kind of a one-day workshop earlier this spring.

Loren Anderson and Clair Batty, USU,; have now set a date of June 27, 1983
for the workshop. Representatives from BYU, UU, UURI and USY will discuss
their hazards related research activities and capabilities. The workshop
will be held at a site to be determined on the Utah State University campus.
A tour of the Utah Water Research Laboratory will be included in the day's
activities, GState and Federal agency representatives are invited to attend
so that they can become better aware of University capabilities and better
acquainted with University researchers. Complete details will follow.

The meeting adjourned at approximately 11:20 AN.

Attachments

CC: Farticipants
State/Federal Agency heads
University participants, March & meeting



Attachment No. |

List of Attendees

HAZARD FROBLEMS WORKSHOP

May 31, 1985

NAME ORGANIZATION LOCATION PHONE
Don Mabey UGMS Salt Lake 981-6831
Les Youd BYu FPravo 378-6327
Loren Anderson usu Logan 750-2780
Rart Kowallis BYU Frovo 378-2467
Clair Batty usu, Utah Water Lab Logan 750-3156
Tom Collins USDA, Forest Service Dgden 625-535
Earl F. Olson USDA, Forest Service Ogden 625-3358
Brent D. Tavylor Interior, Reclamation Salt Lake 924-3297
Eruce Vandre USDA, Forest Service Ogden 25-3237
Loren Rausher upar Salt Lake 965-4326
Larin Larsen CEM Salt Lake §33-5271
Ralph Findlay CEM Salt Lake 333-3271
DeeEl]l Fifield CEM Salt Lake 233-59271
Fred May CEM Salt Lake 333-5271
Richard Hall Water Rights Salt Lake 333~6071
Paul Gillette Water Resources Salt Lake 33-9401
George Diwachak BLM Salt Lake 924-3006
Stan Ward UURI Salt Lake 524-3454
Dennis Nielsan UURI Salt Lake 924-34822
Mike Wright UURI Salt Lake 524-3422
Kim McCarter uu Salt Lake 981-8603
Temple Reynolds Caonsultant Salt Lake 942-7725
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Attachment No. 2

MOST NEEDED TRANSLATIONS

complied by

Earl P, Olson, U. est Service

5. F
BOL/625-53

or
S8
Albert Heim, 1932, Bergesturz and Menschenleben. Zurich. 218 pp.

Josef Stini, 1910. DBie Muren. Innsbruck. 139 pp.

6.K. Tushinskii, E.S Troshkina, 1980. Sklonouye Pfotsessy (Slope Processes).
Moscow. Izd-vo Moskouskogo Universitete., 134 pp.

Iv. B, Vinogradou; T.L. Kirenskaia, 1980. Seleuye Fotoki (Mudflows).
Moscow. Gidromet eoizdat.

Ni shi liu lun wen ji (collected papers on mudflows)., 1981. Chungging,
Kexue dishu Wexian chubanshe.

Mud Flow Fhenomens And Their Control. 1940, 1zd ZaknllIvkh. Thilisi.
Mudflows And Their Control. 1957, 1Izd An SSSR. Moscow.

Ravines And Mudflow Deposits. Dorizdat. Moscow. 1947,
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Dear ~F4~:

A short while ago, “C of the University of Utah Research Institute and
[ visited with you to provide information regarding establishment of a
proposed Center for the Study of Geologic and Environmental Hazards.

At that time, we indicated what we believed was a need far a workshop where
state and federal peaple could discuss geologic and environmental problem
areas from their perspective, We see this as necessary in order to insure
that any research efforts launched in the future by an organization such

as the proposed Center for the Study of Geologic and Environmental Hazards
retains a practical problem orientation. Such a workshop is also a necessary
precursor to any future meeting where participants would work toward drafting
a topical projects priority list.

The purpose of this letter is to advise you that arrangements are now in
process for a Geologic and Environmental Problems Workshop to be held on
the University of Utah Campus beginning at B8:30 AM on May 31, 1983. Please
mark the date on your calendar. We will communicate the specific meeting
place to you my letter or phone no later than May 20.

This workshop will provide an opportunity for all of us who may become
involved with the activities of a Hazards Center to find out more about

each other and our agencies concerns.

I look forward to seeing you on May 31 should your schedule permit.

Sincerely,

Temple A. Reynolds
Consultant




TEMPLE A. REYNOLDS
6936 Nye Drive
Salt Lake City, Utah 84121

May 13, 1985

Dr. Laren R. fAnderson
College of Engineering
UMC - 41 ‘
Utah State University
Lagan, UT B4322

Dear Loren,

As you know from the copy of my April 23 letter which was sent
. to state and federal agency directors, we are moving ahead with
a warkshop to identify and discuss geolegic and environmental
problems. It will be held here in Salt Lake City on May 31,

We should have a site for the meeting designated within a few
days. 1°11 let you know as soon as we do.

I have not yet heard from you with regard the workshop session,
discussed by the full grouip which assembled on March 6, to showcase
the talent and efforts of the University research community in

the gealogic and environmental hazard area. You'll recall that

this was the subject of my April 1, 1983 letter to you together
with several telephone calls prior to and following that date.

Given the nearness of the summer field season for may researchers,
the fact that we are moving ahead with a May 31 workshop to identify
problem areas of concern to public agencies, and because I have

not heard from you regarding the proposed USU gathering, it would
seem practical at this point to defer the so-called University
Shawcase workshop until some later date. If you have a problem

with this, or have already made substantial arrangements for

this workshop session, please let me know as soon as possible.

Sincerely,

Temple A. Reynolds

CC: Clair Ratty, Water Research Lab
John Lamb, BYU
»Stanley Ward, UURI



Ve

YT w:#_ -
.. DRAFT

%M £ J‘pt_)

PROGRAM ANNOUNCEMENT
dAAANomwvcxau_ﬁe

Technological Excellence and Economic Development

I. INTRODUCTION

The Department of Economic and Community Development believes that an
important element to economic development in the State is a high level of
technological excellence in appropriate subject fields. In order to
increase technological excellence in Utah, the department plans to fund
several Centers of Technological Excellence in Research that will lead to
creation of new businesses or expansion of existing businesses in the State.

Proposals will be accepted from Utah colleges, universities, and
research institutions requesting one-time support for Research Center
activities having clearly demonstrable economic impact in Utah. Prefer-
ence will be given to those research efforts displaying a strong history

of technological excellence leading to commercialization.

II. PROPOSAL FORMAT

Proposals are limited to ten double-spaced typewritten pages
.including a 200-word summary and a one-page budget sheet. The Table of
Contents (required) and a Cover Page are not counted as part of the ten

pages. Limited supporting information, e.g., curriculum vitae may be sub-

mitted, if bound separately.



.o

The body of the proposal should contain a concise description of the
proposed research together with justification of excellence and details of
experience in commercialization. Briefly describe special facilities and
research strengths including the names of all project personnel. Show spe-
cifically how the funds requested will contribute to the effort. Estimate
the magnitude and timing of impact on the Utah economy.

The proposal must include certification by an authorized institu-
tional representative that the proposed activity can be undertaken.

The Principal Investigator must be specifically identified.

ITI. COST MATCHING
It is contemplated that the State support will be matched on a

two-to-one basis from Federal or indystrial sources (two matching dollars
for each State dollar). If required, a minor portion of the total budget
requested from the State can be viewed as seed money not requiring matching
funds from other sources. Preference will be given to proposals listing

support from corporations located in Utah.

IV. BUDGET PAGE

The budget page should include all items for which state funds will
be expended, including indirect costs, if any. Sources of matching funds
must be specifically identified. State funding in the range of $50,000 to

$250,000 to be expended over three years is contemplated, subject to the

matching fund commitments.



V. EVALUATION CRITERIA

A committee of the state Advisory Council for Science and Technology
will evaluate all proposals submitted to the Department of Community and
Economic Development in response to this Program Announcement. In addition
to the items mentioned above, the following criteria will be used in eva-
luating proposals:

1. Appropriateness of research activity to economic development in

Utah.

2. History of research support and technology development.

3. Extent of induétria] participation.

4, State funds requested and magnitude of Federal or industrial

matching funds.

VI. SUBMISSION OF PROPOSALS
Ten copies of each proposal should be submitted to
Mr. David J. Grant
Deputy Director
Department of Community
& Economic Development
6290 State Office Building
Salt Lake City, Utah 84114
before September 1, 1985. Inquiries regarding the Technological Excellence
and Economic Development Program should also be addressed to this office.

Awards are expected to be announced by November 1, 1985.
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Mr. Dee C. Hansen, Executive Director
Utah Department of Natural Resaurces
1636 West North Temple

Salt Lake City, UT B411é

Mr. D. Larry Anderson, Director
Division of Water Resources

o
(o
1636 West North Temple
35 Salt Lake City, UT B41t4
/
-
-
-
(2
—

Mr. Robert Morgan, State Engineer
Division of Water Rights

1636 West North Temple

Salt Lake City, UT B41164

Mr. William Hurley, Director

Utah Department of Transportation
4501 South 2700 West

Salt Lake City, UT 84119

Mr. Ted Arnow, District Chief
U.S. Geclogical Survey

1745 West 1700 South

Salt take City, UT 84104

Mr. Arthur J. Carroll, Supervisor
Wasatch-Cache National Forest
125 South State St.
Salt Lake City, UT 84111
Ms. Genevieve Atwood, Director
Utah Geological and Mineral Survey

404 Black Hawk HWay
Salt Lake City, UT 84108-1280

— Major BGeneral John Matthews
~. The Adjutant General
<ii};ii> Utah National GBuard
L,/ 1543 Sunnyside Avenue
Salt Lake City, UT 84103
~~ Mr. Roland G. Robison, Jr., State Director
Kfi::) Bureau of Land Management
O

324 South State St., Suite 301
Salt Lake City, UT 84111




Mr. Daniel Dake, Division Administrator
Federal Highway Administration

F.Q. Box 11563

Salt Lake City, UT B4147

Mr. Lee J. McQuivey

Engineering Division Representative
U.5. Army Corps of Engineers

B402 Federal Building

125 South State St.

Salt Lake City, UT B4111

Mr. Clifford 1. Barrett, Regional Director
Upper Colorado Region

U.8. Bureau of Reclamation

P.0. Box 11568

Salt Lake City, U7 84147

Mr. Ken Alkema, Director
Division of Enviraonmental Health
3266 State Office Building

Salt Lake City, UT 84114

Ms. Larayne Tempest, Director

Division of Comprehensive Emergency Management
1543 Sunnyside Avenue

Salt Lake City, UT 84105

Mr. John T. Nielsen, Commissioner
Utah Department of Fublic Safety
4501 South 2700 West

Salt Lake City, 84119

Dr. Suzanne Dandoy, Executive Director
Ltah State Department of Health

3180 State Dffice Building

Salt Lake City, UT B4114

Dr. Randy Moon

State Science Advisor

c/o Office of FPlanning and Budget
1164 State Capitol

Salt Lake City, UT 84114



L~ Ms. Ruth Ann Storey
Natural Resources FPolicy Assistant
/<i£> Office of the Gavernor
Utah State Capitol

Salt Lake City, UT 84114

Ms. Sharon Matthewuws

c/o0 Senator Orrin Hatch

United States Senate

SK1Z5 Russell Senate Office Building
Washingten, D.C. 20310
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CENTEN R GEOLOGI(,A}KD ENVIRONMENTAL HAZARDS RESEARCH GENTER™

Summary

During 1983 and 1984, a number of natural events occurred in Utah and
elsewhere in the West that have focused attention on the substantial
destructive power of geologic hazards. These events included among others,
the large Thistle landslide, which severed a railway and main highway and
caused an estimated $200 million in economic 1oss, and the dramatic rise of
the Great Salt Lake, which has caused tens of millions of dollars in flood
damage. Attention has also been called to a number of hazards resulting from
man-caused pollution of the environment. One of the largest problems is the
contamination by hydrocarbons of shallow groundwaters in the vicinity of the
refinery complex at North Salt Lake.

There is a clear need for applied research and development of technol-
ogies to monitor, predict and mitigate a wide range of geologic and environ-
mental hazards. The University of Utah Research Institute is proposing to
coordinate such efforts in Utah by forming a Geologic and Environmental
Hazards Research Center. The Center would initiate a program of applied
research and technology development using the large array of talent available
in the State's universities and colleges, state agencies and private indus-
try. The Center would also include a capability to evaluate the social
aspects of hazards, and to implement measures to ensure preparedness. Once

established, the Center would attract both federal and state funds.

Hazards in Utah

Precipitation in Utah during the past two years has broken records. It
has directly caused floods, rise in lake levels and has triggered landslides

and mud flows. Moreover, the geologic record makes it clear that such pheno-




i

mena have occurred regularly in the past. Former shorelines of the Great Salt
Lake have been identified that are nearly 10 feet above the present lake
level, and we know that the level of the Great Salt Lake was nearly what it is
now in the late 1800s. Scars of landslides, both large and small, are to be
seen in all of Utah's mountains and foothills. Some historic slides,
including the Manti slide of the mid-1970s, have occurred in dry years.

A potential natural hazard with perhaps the most capability for
destruction and death in Utah would be a major earthquake. The Wasatch Front,
where the majority of Utah's population is located, is a known area of
historic and prehistoric faulting and earthquakes. Evidence from large fault
scarps indicates that some of the prehistoric earthquakes were very large and
probably as destructive as the 1906 San Francisco earthquake. A major
earthquake would cause collapse of buildings, disruption of electrical, gas,
telephone and water supplies and could initiate failure in one or more of the
dams in the canyons above large population centers in Utah.

These and other geologic hazards have been identified in the Governor's
Conference on Geologic Hazards (Circular 74, Utah Geological and Mineral
Survey, 1983), a report on a conference brought together by the UGMS and the
Division of Comprehensive Emergency Management. This report makes
recommendations of technical and social scope to deal with geologic hazards.
It correctly identifies the broad range of talents that will require
coordination in order for a hazards mitigation program to be successfully
implemented in Utah.

Environmental hazards, both natural and man-caused in nature, also exist
in Utah. Each year storms cause damage from flash flooding, hail and
lightning. There is considerable potential for health problems from the

temperature inversions that trap stagnant air in many of the populated valleys




along the Wasatch Front during winter months. Man-caused hazards include the
apparently substantial groundwater pollution problem in the vicinity of the
petroleum refinery complex at North Salt Lake. We understand that the EPA has
identified this site as one of the top priority areas in the U.S. for clean-
up. Other pollution problems include uranium tailings and mine waste in
southern and western Utah, and poliution of rivers and lakes from agricultural

activity as well as acid rainfall apparently resulting from burning of coal.

State of the Art

Awareness of the magnitude of hazards has grown rapidly over the past
several years. At the present time, there are no reliable methods for
predicting landsliding, earthquakes, dam failures, extended periods of
polluted air due to temperature inversions, or many other natural hazards.
Technology to map and monitor movement of groundwater pollution is primitive
and expensive to apply over broad areas. In addition, there has been little
development of laws, regulations and codes to ensure preparation or mitigation
of effects of hazards. There appears to be a substantial information gap,
that is, education of the public in hazards potential and methods of
preparedness is highly inadequate. Although most people would profess to
believe that preparing for hazards can save a great deal of money over simply
dealing with them after they occur, there has been little actual
preparation., State legislators always find it difficult to recommend
expenditure of funds for preparedness for an event that may not happen for
years.

In short, we lack techniques to assess and mitigate most hazards and we
Jack the public awareness.necessany to implement measures to prepare for the

potentially disasterous effects. Much needs to be done.



Concept for the Center

The University of Utah Research Institute proposes to form a Geologic and
Environmental Hazards Research Center within the Institute. We would organize
and make use of the substantial capability for research, technology
development and implementation of mitigation measures for the broad range of
hazards that exist in Utah. We would formulate and coordinate a comprehensive
program to assess hazards in Utah and would initiate work on the highest
priority hazards in terms of potential destruction, economic disruption and/or
loss of life. We would work closely with existing Utah state agencies in
helping to prioritize activities in the Center and in implementation of
results. We would also work closely with Federal agencies doing hazards work
such as the U.S. Geological Survey, the Federal Emergency Management Agency
and the Environmental Protection Agency.

Assessment and mitigation of both man-induced and natural geologic and
environmental hazards require an interdisciplinary effort. A broad range of
scientific and engineering studies will be required. Of equal importance will
be studies of the social consequences of hazards and mitigation measures, and
appropriate means to implement programs to deal with preparedness and
emergency measures. Obviously, there must be close coordination between the
Center and federal agencies performing pertinent scientific work on the one
hand, and between the Center and Utah state agencies charged with
administering programs of hazards mitigation, preparedness and emergency
management on the other hand.

Utah has a valuable pool of talent available in its several universities
and colleges, state agencies and private industry to perform a great deal of
the needed scientific, engineering and socio-political studies that are

needed. What is lacking is coordination of this talent. No single state



agency has a coordination mandate, and, further, state agencies such as the
Utah Geological and Mineral Survey and the Division of Comprehensive Emergency
Management have no research or technology development functions. The result
in Utah has been that such federal agencies as the U.S. Geological Survey and
the Environmental Protection Agency have been left with the technology
development functions. Although these federal agencies have individual
programs covering certain hazards, there is no coordinated program on

hazards. Furthermore, when they work in Utah, they tend to bring in staff
from their central facilities outside the state as well as outside contractors
to supplement their staffs. The result is that little of the experience
developed by such federal programs remains in Utah and few of the funds remain
in the state. We believe that a hazards research center in Utah would be
capable of attracting talent as well as funds, and that more of the experience
could remain in Utah as the programs progressed, giving Utah a future

capability to deal with its hazards problems.

Initial Projects

We propose to initiate the following projects to begin work at the
Center:

Multi-Hazards Assessment. There has been no effort in Utah to assess the

broad range of hazards that affect a given geographic area. What little
assessment done has been mainly to assess an individual hazard wherever
it might occur. Yet Utah's population concentration along the Wasatch
Front together with the identification of this area as having many
recognized potential hazards indicates that a multi-hazards assessment in
this identified geographic area is needed. For instance, larger losses
of 1ife and property in an earthquake may result from dam failure and

subsequent flooding than from the quake itself. As the initial step,



this study would be a broad, reconnaissance identification of hazards,
which would then be prioritized for further, more detailed work.,

Earthquake Hazards. The U.S. Geological Survey has. idéntified the

Wasatch Front in Utah as the highest priority area in ‘the U.S. for a 3-
year program to investigate earthquake potential and estimate damage and
- Tass in the event of a major earthquake. We would seek to obtain funding
from this program to supplement funds requested herein to carry out
geological and geophysical work along the Wasatch Front,

Landslide Hazards. During the winter of 1983-84, the University of Utah

and the University of Utah Research Institute designed, built and
installed a landslide monitoring system in Rudd Canyon, near Farmington,
and in Reynolds Gulch in Big Cottonwood Canyon. We worked closely with
the Utah Geological and Mineral Survey and the Division of Comprehensive
Emergency Management on this project. Alarms sounded in the Davis County
Sheriff's office, where the Rudd Canyon monitoring signals were tele-
metered, warned of the major debris flow that occurred there on May 16,
1983, This highly successful monitoring and alarm system needs to be
improved and deployed more widely on known slide areas in Utah, We would
work with UGMS and CEM to do this.

North Salt Lake Groundwater Pollution. We propose to begin work with the

EPA to assess the extent of the pollution problem near the refineries and
to develop techniques to either remove or stablize the pollutants,

Program Coordination. We would build the infrastructure needed to carry

out multi-hazards research and mitigation. Specifically we would assess
the talent available in Utah in academia, government and industry. We
would initiate contacts with federal and state agencies to ensure input

of pertinent information and dissemination of resultss The result would



be -an- infrastructure ‘to carry out research and disseminate results.

Budget
We anticipate that the Geologic and Environmental Research Center could
be established and become self-supporting in two years. We require funds for

the first two years as follows:

Two-Year Budget

$K
Multi-Hazards Assessment 425
Earthquake Hazards 150
Landslide Hazards 450
North Salt Lake Groundwater Pollution 125
Program Coordination 300
$1,450K

General Statement About the University of Utah Research Institute. The

University of Utah Research Institute {UURI) is a self-supporting corporation
organized in December 1972 under the Utah Non-Profit Corporation Association
Act. It is owned by the University of Utah, and its President is James J.
Bropohy, who 1s Vice-President for Research of the University of Utah. Under
its charter the Institute is separate in its operations and receives no
financial support from either the University of Utah or the State of Utah.
The charter includes provisions for UURI to conduct both public and
proprietary scientific work for governmental agencies, academi¢ institutions,
private industry, and individuals. In this work UURI has a close technical
assoctation with the University'and is able to draw upon the talents of

faculty and students. When such activities are proprietary UURI may be taxed



on income as determined by IRS codes.
UURI is composed of three laboratories:
The Earth Science Laboratory
The Center for Remote Sensing and Cartography
The Environmental Studies Laboratory
The staff is a balanced group of scientists including 9 Ph,D, 7 M.S., 10
B.S., and 17 Support personnel. Current contract volume ‘is about $3 million

per year. UURI occupies laboratory and office space in Research Park,

adjacent to the University of Utah campus.



GEOLOGIC AND ENVIRONMENTAL HAZARDS RESEARCH CENTER

Objectives
1. Coordinate expertise available in state.
2. Provide interdisciplinary research and mitigation capabilities.

3. Attract federal research funds.

Comgonents

1. Geologic Hazards
Earthquakes
Landslides and Mudflows
Avalanches and Rock Falls
Rising Lakes and Ground Water
Poor Foundation Materials
Collapse
Volcanic Eruption

2. Environmental Hazards
Ground Water Pollution
Atmospheric Pollution
Weather 'and Climate
Urban Development
Dam Failures
Waste Disposal
Mine Tailings and Dumps
Fiooding

3. Socio-Economic Considerations
Hazards Mitigation
Federal, State and Local Regulations
Public Awareness and Education

Participants

. University of Utah Research Institute
. University of Utah

. Utah State University

. Brigham Young University

WA

Cooperating Agencies

1. Federal
United States Geological Survey (USGS)
Environmental Protection Agency (EPA)
Federal Emergency Management Agency (FEMA)
U.S. Bureau of Land Management (BLM)
U.S. Forest Service (USFS)
U..S Park Service (USPS)
Department of Energy (DOE)



Department of Defense (DOD)

2. State
Utah Geological and Mineral Survey (UGMS)
Comprehensive Emergency Management Agency (CEM)
Planning and Zoning



"

(3) possibility of a responsible role in other UURI programs

Potential .Components of Center for which UURI Presently has Expertise/

Exgerience

(1) Landslide monitoring and assessment

(2) Hazardous waste monitoring and mitigation
EPA programs
IRP programs

(3) Nuclear waste isolation studies
Battelle

(4) Volcanic hazards

(5) Atmospheric poliution monitoring

(6) Environmental remote sensing programs
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UNIVERSITY OF UTAH RESEARCH INSTITUTE

EARTH SCIENCE LABORATORY
397 CHIPETA WAY, SUITE C
SALT LAKE CITY, UTAH 841081295
TELEPHONE 801-524-3432

13 November 1984
GEOLOGIC AND ENVIRONMENTAL HAZARDS RESEARCH CENTER

Missian
Foster Interdisciplinary Hazards Research
Objectives

Provide- Interdisciplinary Research Capabilities
Coordinate a Comprehensive Hazards Research and Mitigation Program

Components
Geologic Hazards Environmental Hazards
Earthquakes , Ground Water Poliution
Landslides and Mudflows Atmospheric Pollution
Avalanches and Rock Falls Weather and Climate
Rising Lakes and Ground Water Urban Development
Poor Foundation Materials Dam Failures
Collapse Waste Disposal
Volcanic Eruption Mine Tailings and Dumps
Flooding
Socioeconemic Considerations
Hazards Mitigation
Federal, State and Local Regulations
Public Awareness ‘and Education
Participants
University of Utah Research Institute
Universities and Colleges in Utah
State Agencies
Industry and Utilities
Cooperating Agencies
Federal Emergency Management Agency Soil Conservation Service
Environmental Protection Ageéncy Department of Energy
U. S. Geological Survey Department of Defense
Bureau of- Land Management National Science Foundation
Bureau of Reclamation National Oceanic and
Bureau of Mines Atmospheric Administration
U.S. Forest Service U.S. Weather Bureay — «5$r¢;gg
National Aeronautics -and - :
th%AnTsﬂ a ;{WﬂjﬁNiwfﬁh@{”‘pﬁbo Space Administration
Uiain 65{
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391 CHIPETA WAY, SUITE
SALT LAKE CITY, UTAH 84108—1295
TELEPHONE B01-524-3422

13 November .1984
GEQOLOGIC AND ENVIRONMENTAL HAZARDS RESEARCH CENTER

Mission
Foster Interdisciplinary Hazards Research
Objectives '

Provide Interdisciplinary Research Capabilities
Coordinate a Comprehensive Hazards Research and Mitigation Program

Coméonents

Geglogic¢ Hazards Environmental Hazards
Earthquakes Ground Water Pollution
Landsiides and Mudflows Atmospheric Pollution
Avalanches and Rock Falls Weather and Climate
Rising Lakes and Ground Water Urban Development
Poor Foundation Materials Dam Failures
Collapse Waste Disposal
Volcanic Eruption Mine Tailings and Dumps

Flooding

Socioeconomic Considerations
Hazards Mitigation
Federal, State and Local Regulations
Public Awareness and Education
Participants
University of Utah Research Institute
Universities and Colieges in Utah
State Agencies
Tndustry and Utilities

Cooperating Agencies

Federal Emergency Management Agency Soil Conservation Service
Environmental Protection Agency Department of Energy

U. S. Geological Survay ' Department of Defense

Bureau of Land Management National Science Foundation
Bureau of Reclamation National Oceanic and

Bureau of Mines Atmospheric Administration
U.S. Forest Service U.S. Weather Bureau

National Aeronautics and
Space Administration



TEMPLE A. REYNOLEDS
6936 Nye Drive
Salt Lake City, Utah 84121

April *C, 1985

._.r-,F 1‘\.
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e

Dear “F4":

Thank you for the apportunity to come by your office on March “C, 1985
gnd discuss the ‘toncept pf & Center for thé Study of Bebnlogic and Environmental
Hazards. Both "€ and | were encouraged by your comments.

For the record, T want also to take this opportunity to briefly recapitulate
the major points we addressed regarding 3 Hazards Center.

As envisiomed, the Center would cperate as a clearinghouse, business management
and contracting affice., It would search out available funds to be applied

toe top priority projects agreed upon by a steering committee and/or act

as the bidding and contracting office for advertised research. It would,

in turn, subcontract with the best research talent available within the
State’'s Colleges and Universities, state and federal agencies and ¥
private firms in order to accomplish the needed research/development work.

If established, the Center would focus on, compete for &nd engage in, basically,

very large, cnmplex and interdisciplinary projects thdt would normally

be consideréd beyond the scaope of individual researchers, state or federal

agencies. It is not intended that the Center would become an umbrella

for all research and development asscciated with hazards. Neither is it

intended that the, Lenter would compete wWwith individual research activities

that have traditionally fallen within the province of individual university _ .5c ¢ ;i:
gtaff membersX It is, however, intended that such a Center would show-cdse aLﬁ‘
Utah‘s talent in hazards. related research and become & ndtionally recognized

Cénter of Excellence in this area of growing importance,

The focus of a Center would be -on finding solutions to practical problems.

This will require the maintenance of close working relationships with govern-
mEntal agencies at all levels since, considering the nature of the problens,

it is only thraough thEﬁE agenties and associated leglslatlve funding mechanisms
that -many of the soluticns can be implemented, To assure adherence to

the practical, it i5 anticipated that an advisory committee, with reprasen-
tation from all .appropriate governmental agencies, would be established

to help gquide each research/development project.
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While efforts would initially be prablem oriented, it is alse ‘intended

that work be accomplished to explore sacio-economic 1mp11cat10n5 associated
with hazard areas and/ur possible solutions. Where solutions may invalve
development and mgrketlng of, say, monitoring devices or other technolagy,
there may be oppgortunity for the Lenter to hecome invelved with creation

of a newWw- busifess or inﬂﬂﬁtryt

As initial steps to explore the establishment of a Hazards Center, the

idea was brought befure the State Science Council last November where it
received =4 < Rse. A5 a follow-up, we met in early March, 1985

with a numher of researchers from Brigham Young University, the Un:vers:ty
of Utah, Utah State University and the University of Utah Research Institute
to(TﬂFTﬁE?LgEELELg concepts and organizational modes. Much of what has

been set forth above and what was discussed with you is a psult of those
mestings. ‘ 4‘)95Q&£;

The next step will be a senfrar to be held at z;;ﬁ(étate University within
the next several weeks. The purpose of this sesrnar is to pravide those
concerned with an ocpportunity to review the University falent bank and
provide am opportunity for all who participate to find out more about each
other and what we do. fAs was_ remarked when we mef; we would be pleased

to have you attend this sefdhar and we will provide you with the specifics
of time and place as soon as they become availahle.

Later this spring we plan a second Sepéfiar fﬂ gain insight from the public
agencies regarding identified hazard problems and problem areas, research
or remedial work underway and future work priorities,

We will keep you advised as the concept of a Hazard Studies Center moves.
along. I[f you or members of your staff have further guestions regarding

the concept, please contact me through the University of Utah Research
Institute (524-3422) or at my home (942-7723).

Sincerely,

Temple A. Reynolds
Consultant

tec: Stanley H. Ward, UURI
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MEMDRANDUM

March 8, 1783

TG: pr. James Brophy, University of Utah
Br. Bartell Jensen, Utah Btate University
Dr. John. Lamb, Brigham Young University

FROM: Temple A. Reynolds, Consultant

SUBJECT: Geological and Environmental Hazards Research Tenter

On Wednesday, March &, 1985, a group of {éEulty from Brigham Young
University {(BYU), Utah State University (USU} and the Yniversity of Utah
(U OF ) met together with staff frow the University of Utah Resedrch Institute
(JURI) and this writer in Room 240 of the Energy and Minerals Rnueath
Canter on the U of O campus, (See attachaent no. 1, nttEﬂﬂnnEE list.

Forpose of the meeting #as to drther siplore. the tancept and Sossible
orgarnization of 2 Beclopical and Ervironmental Hazards fesearch Center
as follow-up ko tHe presentation made before tha State Science Advisory
Eouneil Tast Nnvambek and perscnal contacts between the Universzity resgarch
pfficers.,

Th»prav€d2~a common -ground for understanding and discussion, & series
of overhead slides with hard copy of each slide for distribution to the
participants, had been prepared.

Fallewing intrpductions, I spent the first few minutes of the session
going over the history of the proposal for a Center, together with broad
concepts of the envisioned interdisciplinary approach and possible benefits
to be derived from a LCenter. As the morning progressed, we moved into
3 discussion of possible urganhzat?unal‘alternatives. (See capy of my
notes, attachment no. 23

Following lunch, at the request of 'the participants from USU and BYU,
Btan Ward provided a background briefing on the history, organization and
mission of UURI.

Finally,; participants refocused their attention dn concerns about
a Center. This resulted in the following list, whith participants believed
should provide a discussion/action/resolution agenda far a meetlng among
the three of you:

- Double Overhead. How to resolve this question in terms of needs
o4 a Center .as well as the University researcher?

- Turt Lonsiderations. The USY Water Research Laboratory is already
well launched as a Research center. Would its role he eclipsed or obscured
in the context of a larger Hazards Research Centar?




Drs. Brophy, Jensen, Lanmb
Page 2
March 8, 12985

= Start-up Costs. Sourcef{s) of funding to provide one full time manager-
administrater-director, part time stenographic assistance, housing, aupplses,
phone, travel, etc. for a minimum one year period -~ to cover start-up,
initial project selection, proposal preparation, contacts with state agencies,
contacts with federal agencies (BOEL, EPA, Defense, Interiar), liaison with
"Congressignal delegation, etc,

- Leadership. MWhere to house a Center? 1Is there a need for a3 single
focal poiat such as BURIT Could leadership shsft from University to University
on a project-by-project or time-share basis?

‘Bubsequent discussion seemed to resolve this issye in favor of a central,
‘Tegal entity point of forus to provide long term coatinuity, identity,
manaqeasnt and administration, soc as to fres the primary investigator or
tnvestigative team of this responsibility.

“ Organizatiomal Structure. Amcng possibleg scEndrdns fof disgussion
was that of ULURT being the overall projzct diréction office, with fzed-in
to Center management fTram a "Steering LCommittee", i.e.

UURT
Steering Caommittes----- Deafer
Frojects
‘A5 csuggested, the Steering Committee might be codmpoged of Resesarch Wice
Frasidents or faculty in Comparablé position, Deans, Department Heads,

etc.

Same concern was expressed over this type of worganization and a counter
suggestinon was made that the Steering Commities be placed on the line between
UURI ar whatever focal housing point is szlected and the ‘Lenter, so0 as

to provide the Center with directicn.

- The Center itsel¥.

Management Conirol vs. Management Coordination. Concern was ey pressed
that the admini'strative head aof the center have ctrong interpersonal skills.
That he/she gxert administrative leadership through cocrdination and personal
relationships rather than through more bureaucrat1c behavior patterns.

Mission., It was strongly suggested that you resach agreement an a
clear statement of goals and objectives, i.e,, does a Eenfer start with
a Btate of Utah orientation and move, over time and with experience, to
a pore regianal orientation or should we assume a state and regional thrust
at the ogutset?



brs. Brophy, Jensen, Lamb
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There was some sense that the mission statement of a Center might depend
on an assessment of funding availability from state agencies or tha legisiature
to provide participation in or implementatian of research rfesults.

In addition to the above; several clear reccmmendations were apparent as
+ollows:

- State agencies must be courted and brought on board at an early
stage. QContacts should be made as soon as possible at the Department Director
level, i.e. Natural Resources, Fublic Safety, Health, Tramspeortation,
Qgrlculture, State Adjutant Beneral, etc., to clear the way for development
of working level contacts with such agencies as the Division of Water Resources
Comprehansive Emergency Management, Geological and Mineral Survey, and
Lne Division of Envirdnmental Health. Thé Sovernor ‘s Administrahlva Assistant
Matural Resources, Ruth Ann Storey, should also be contacted ang briefed
sqan as possibla.

k=
l‘.|

:‘

U1

Ih't: Upivigrsities should 2ach prepsré a "G :AD Bility Document® Bul‘:li'rhin‘:
H H ;
talent Etv*:llable, 5pec1 1 I

a
‘gas, &8t&;

- UURI Stzff or consultants should Fold themselves available to conduct
further campus-specific questionsanswer sessions Tegarding a Lanter; possibly
patterned on the March 5 mesting.

- A seminar ta show-case geologic and envirgamentatl hazards res
capabilities/efforts should be zcheduled during the next academic gu
Mid-fApril seemed to be an agresable tige. A firm tise and site nEel
be determined.

- State agency representatives ghould be invited to attend and participate
in any seminar s0 as to insure their continued ipvolvement in development

and implementation of the Center caoncept.

enclosures

CC: Al participants listed on Attachment No, 1, ‘w/o Attachment No. 2
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‘CENTER FOR GEOLOGICAL % EMVIRONMENTAL HAZARDS RESEAREH

MARCH &4, 1985

NAKE . DEPARTMENT INSTITUTION
Gordon F. Jenszen Utah Engineering Experiment Station u
of U
K¥im McCarter Minming Dept. U af Ui
Denmis L. Nielson . BRI
Walter J. Arabas: Genlogical % Beophysics U af Ul

Seismograph Stations
Stanley H, Ward UUR
Merrill Ridd Ctr. faor ﬁeﬁate Sensing/Geagraphy UKRT
Ronald L. Bruhn Geology % Beophysics U of 4
Duncan Faley Earth. Science Lab UuRT
Willis EBrimhall ‘Gealogy. BXL
Mike Wright ik
Nalan Mangelson Chemistry | BYU
John Lamb Chemistry/Research Adminisiratian BYU
Delbert Eatough Thermochemical Inst. EYU
Loren Anderson Civil Engineering Hey
Clair Batty ] Utah Water Research Lab 5U-
Roland deppson Civil Engineering Usuy
A. Clyde. Kill HURT
Thure E£. Cerling Eeology U of U
David Bowles . Civil Epgineering/ Water Research Lab  USU
Kuo-nan Liou Meteorology U of U

Tenple Reynolds Consultant



CENTER FOR GEOLOGICAL AND ENVIRONMENTAL HAZARDS RESEARCH
AGENDA
6 MARCH, 1985

INTRODUCTIONS
CONCEPT OF HAZARDS RESEARCH CENTER
OBJECTIVE: ToO DETERMINE WHETHER OR NOT THERE 1S AGREEMENT
THAT A CENTER WOULD BE ADVANTAGEGUS AND
WHETHER PARTICIPANTS WOULD SUPPORT IT
MODE OF OPERATION
OBJECTIVE: To DEVISE A PRELIMINARY MODE OF OPERATION
BRAINSTORMING - PROJECTS AND FUNDING SOURCES

OBJECTIVE: ToO LIST AND PRIORITIZE AVENUES OF RESEARCH AND
IDENTIFY POTENTIAL FUNDING SOURCES

WHERE FROM HERE?



HISTORY

Concervep AT UURI LaTteE 1984.

PRESENTATION TO STATE ScIENCE ADvisory CounNciL 13 NoVEMBER
1984. THEY APPROVED CONCEPT:

Discussep BY JIM BROPHY WITH COUNTERPARTS AT USU anp BYU AND
THEY WERE SUPPORTIVE.

PRELIMINARY CONTACT WITH SEN. HATCH's OFFICE INDICATED
SUPPORT.



CENTER FOR GEQLOGICAL AND ENVIRONMENTAL HAZARDS RESEARCH

PURPOSE

* To ACQUIRE NEW FUNDING FOR LARGE, INTERDISCIPLINARY RESEARCH

PROJECTS

ADVANTAGES

DISPLAY OF WIDE RANGE OF TALENT FOR MARKETING.

SYNERGISTIC EFFECT OF COOPERATION AMONG ACADEMIC/RESEARCH
INSTITUTLONS IN OBTAINING POLITICAL SUPPORT-

UTAH IS AN EXCELLENT LOCATION FOR NATIONAL OR REGIONAL
CENTER-

MosST HAZARDS PROBLEMS ARE INTERDISCIPLINARY.
CAPITALTZE ON TREND TOWARD CENTERS OF EXCELLENCE-.

MOST FEDERAL AGENICES FAVOR PLACING LARGE CONTRACTS WITH
ORGANTZATIONS THAT HAVE SOME FULL-TIME STAFF.

REAGAN ADMINISTRATION FAVORS MORE UNIVERSITY INVOLVEMENT IN
FEDERAL RESEARCH.

CAPITALIZE ON RESEARCH RESULTS AT UNIVERSITIES.



CENTER FOR GEOLOGICAL AND ENVIRONMENTAL HAZARDS RESEARCH

OPERATING CONCEPT

COORDINATE AND MARKET STATE'S SUBSTANTIAL POOL OF UNIVERSITY
RESEARCH TALENT.

SEEK LARGE, COMPLEX PROJECTS THAT A SINGLE INVESTIGATOR IS
UNLIKELY TO COMPETE SUCCESSFULLY FOR-

BRING NEW RESEARCH MONEY INTO .STATE.

FORM;ﬁssoclATIONS WITH AN INTERDISCIPLINARY RESEARCH TEAM TO
HANDLE DIVERSE PROJECTS.

WORK CLOSELY WITH STATE AGENCIES TO BE RESPONSIVE TO STATE
NEEDS -

UL TIMATELY ENLARGE TO BECOME REGIONAL OR NATIONAL CENTER OF

EXCELLENCE IN HAZARDS RESEARCH-.

INCORPORATE RESEARCH ON SOCIAL. ASPECTS OF HAZARDS AND
MITIGATION.

WHAT CENTER WOULD NOT DO

COMPETE WITH INDIVIDUAL INVESTIGATORS.

CONTROL ALL HAZARDS RESEARCH-



UNIVERSITY OF UTAH RESEARCH INSTITUTE

EARTH Sci1ENCE LABORATORY - 24 EMPLOYEES

GEOTHERMAL ExPLORATION AND DEVELOPMENT RESEARCH
MINERALS EXPLORATION AND DEVELOPMENT RESEARCH
HazArDOUS WASTE STuDIES AND RESEARCH

NucLeEAR WASTE [SOLATION STuDIES AND RESEARCH
GEOCHEMICAL LABORATORY

CompuTER CENTER

CENTER FOR REMOTE SENSING AND CARTOGRAPHY - 8 EMPLOYEES

VEGETATION STUDIES

URBANIZATION STUDIES

ARID LAND STUDIES

ENVIRONMENTAL ANALYSES WITH GIS

ENVIRONMENTAL STUDIES | ABORATORY - 6 EMPLOYEES

ATMOSPHERIC VISIBILITY STUDIES

Acip Rain STuDIES

EFFecTs oF AIR POLLUTION ON VEGETATION
Dry DeposiTioN OoF AIR POLLUTANTS.



UNIVERSITY OF UTAH RESEARCH INSTITUTE

*SELF-SUPPORTING, NON-PROFIT CORPORATION. NO STATE SUPPORT.
PRESIDENT: JAMES J. BROPHY

SECRETARY/TREASURER: STANLEY H. WARD

TecHNIcAL ViIcE PRESIDENT: PHiILLIP M. WRIGHT

*SEVEN-MEMBER BOARD 0OF DIRECTORS:

CHASeE N. PETERSON - CHAIRMAN
[RWIN ALTMAN

JAMES J. BROPHY - PRESIDENT
Ebwarp W. CLYDE

JOHUN A. DAHLSTROM

WALTER P. GNEMI

WARREN E. PucH

Roy W. SiMMoNs

Don E. DETMER

"MISSION: °*TO ACT AS AN INTERFACE BETWEEN ACADEMIC RESEARCH AND

THE COMMUNITY

“TO ORGINATE AND PERFORM APPLIED SCIENTIFIC RESEARCH

"TO STIMULATE INTERSTATE AND INTRASTATE COOPERATIVE,
MULTIDISCIPLINARY RESEARCH



CENTER FOR GEOLOGICAL AND ENVIRONMENTAL HAZARDS RESEARCH

PROPOSED PROJECT MANAGEMENT

STAFFI

PROGRAM
MANAGER
UURI
ADVISORY
COMMITTEE
PRINCIPAL
INVESTIGATOR
1
STAFF STAFF




CENTER FOR GEOLOGICAL AND ENVIRONMENTAL HAZARDS RESEARCH

PROPOSED ORGANIZATION

FINANCE

UURI
STEERING COMMITTEE CGEHR STATE AGENCY
REPRESENTATIVES DIRECTOR COORDINATION
OF
AssoC. INSTITUTIONS
PrRoDUCT MARKETING PROGRAM
DEVELOPMENT MANAGEMENT
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CENTER FOR GEOLOGICAL AND ENVIRONMENTAL HAZARDS RESEARCH
AGENDA
6 MARCH, 1985

INTRODUCTIONS ,
CONCEPT OF HAZARDS RESEARCH CENTER
OBJECTIVE: T0O DETERMINE WHETHER OR NOT THERE 1S AGREEMENT

THAT A CENTER WOULD BE ADVANTAGEOUS AND
WHETHER PARTICIPANTS WOULD SUPPORT IT

MODE OF OPERATION
OBJECTIVE: To DEVISE A PRELIMINARY MODE OF OPERATION
BRAINSTORMING - PROJECTS AND FUNDING SOURCES

OBJECTIVE: TO LIST AND PRIORITIZE AVENUES OF RESEARCH AND
IDENTIFY. POTENTIAL FUNDING SOURCES

WHERE FROM HERE?



HISTORY

Conceiven at UURI LaTe 1984,

PRESENTATION T0 STATE ScIeNCE Apvisory Councit 13 NoveEMBER

1984. THEY APPROVED CONCEPT-

Discussep BY Jim BROPHY wITH COUNTERPARTS AT USU AND BYU AND

‘THEY WERE SUPPORTIVE.

PRELIMINARY CONTACT WITH SEN. HATCH'S OFFICE INDICATED

-SUPPORT . _ -



CENTER FOR GEOLOGICAL AND ENVIRONMENTAL HAZARDS RESEARCH

PURPOSE

* To ACQUIRE NEW FUNDING FOR LARGE, INTERDISCIPLINARY RESEARCH

PROJECTS

ADVANTAGES

DisPLAY OF WIDE RANGE OF TALENT FOR MARKETING-

SYNERGISTIC EFFECT OF COOPERATION AMONG ACADEMIC/RESEARCH
INSTITUTIONS IN OBTAINING POLITICAL SUPPORT.

UTAH IS AN EXCELLENT LOCATION FOR NATIONAL OR REGIONAL
CENTER-.

MoST HAZARDS PROBLEMS ARE INTERDISCIPLINARY.
CAPITALIZE ON TREND TOWARD CENTERS OF EXCELLENCE-.

MOST FEDERAL AGENICES FAVOR PLACING LARGE CONTRACTS WITH
ORGANIZATIONS THAT HAVE SOME FULL-TIME STAFF.

REAGAN ADMINISTRATION FAVORS MORE UNIVERSITY INVOLVEMENT IN
FEDERAL RESEARCH.

CAPITALIZE ON RESEARCH RESULTS AT UNIVERSITIES.



Environmental Protection Agency, Contracts Management Div
(MD-33), Office of Administration, ‘Attn: Ralph Kirby (NCCM-S),
Research Triangle Park, NC 27711 (919/541-3565).

A - TECHNICAL AND SCIENTIFIC ASSESSSMENTS Of POTENTIALLY HAZ.
ARDOUSAIRPOILUTANTS.AtermformmtradwrthOpbonsrsplamedfortota!
potential of 45,000 technical labor hours and a potential total three year period of per-
formance. Performance areas include Wentifying and screening potentially hazardous pol-
ltants (chemicals), characterizing thewr properties; assessing sources, emission concesr
traborsandtmnds.lumnandeodmlexpoweeﬁects, and control technologies and

costnskassasnmts.mddng:andmtrdpmgramssuppat RFP to be issued approx
Mar 22, 1985. Odymttmmquestsforﬂ\eRwadibemed RFP No. DU-85C110.

7 4 oee s i gl i“ &M




CENTER FOR GEOLOGICAL AND ENVIRONMENTAL HAZARDS RESEARCH

OPERATING CONCEPT

COORDINATE AND MARKET STATE'S SUBSTANTIAL POOL OF UNIVERSITY
RESEARCH TALENT.

SEEK LARGE, COMPLEX PROJECTS THAT A SINGLE INVESTIGATOR IS
UNLIKELY TO COMPETE SUCCESSFULLY FOR-.

BRING NEW RESEARCH MONEY INTO STATE.

FORM ASSOCIATIONS WITH AN INTERDISCIPLINARY RESEARCH TEAM TO
HANDLE DIVERSE PROJECTS-

WORK CLOSELY WITH STATE AGENCIES TO BE RESPONSIVE TO STATE
NEEDS. :

ULTIMATELY ENLARGE TO BECOME REGIONAL OR NATIONAL CENTER OF
EXCELLENCE IN HAZARDS RESEARCH-

INCORPORATE RESEARCH ON SOCIAL ASPECTS OF HAZARDS AND
MITIGATION.

WHAT CENTER WOULD NOT DO

COMPETE WITH INDIVIDUAL INVESTIGATORS. -

CONTROL ALL HAZARDS RESEARCH.



CENTER FOR GEOLOGICAL AND ENVIRONMENTAL HAZARDS RESEARCH

PROPOSED ORGANTZATION

gl perrthosdecls
7 |uuRI
I

STEERING COMMITTEE

CGEHR

——

éé_./guuz_42$ Aé%i/,fﬂéaébjL

STATE AGENCY

REPRESENTATIVES
OF

Assoc. INSTITUTIONS

DIrRECTOR

COORDINATION

PrRoDUCT
DEVELOPMENT

MARKETING

PROGRAM FINANCE
MANAGEMENT
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CENTER FUR GEOLOGICAL AND ENVIRONMENTAL HAZARDS RESEARCH
PROPOSED PROJECT MANAGEMENT

PROGRAM
MANAGER
UURI \\
/// ADVISORY
‘COMMlTTEE
PRINCIPAL

INVESTIGATOR

. ! 1
| STAFF ISTAFF | STAFF




UNIVERSITY OF UTAH RESEARCH INSTITUTE

*SELF-SUPPORTING, NON-PROFIT CORPORATION. NO STATE SUPPORT-
PRESIDENT: JAMES J. BROPHY
SECRETARY/TREASURER: STaNLEY H. WARD

TECHNICAL Vice PReESINDENT: PHiLLiP M. WRIGHT

*SEVEN-MEMBER BOARD OF DIRECTORS:

CHASE N. PeETErRsoN - CHAIRMAN
[RWIN ALTMAN

JaMEs J. BROPHY - PRESIDENT
EpwarD W. CLYDE

JOHN A. DAHLSTROM

WALTER P. GNEMI

WARREN E. PuGH

Roy W. SiMMONS

Don E. DETMER

*MISSION: °TO ACT AS AN INTERFACE BETWEEN ACADEMIC RESEARCH AND
THE COMMUNITY
‘TO ORGINATE AND PERFORM APPLIED SCIENTIFIC RESEARCH

"TO STIMULATE INTERSTATE AND INTRASTATE COOPERATIVE,
MULTIDISCIPLINARY RESEARCH



UNTVERSITY OF UTAH RESEARCH INSTITUTE

EArRTH ScieNCE |LABORATORY - Z4 EMPLOYEES

GEOTHERMAL EXPLORATION AND DEVELOPMENT RESEARCH
MINERALS ExPLORATION AND DEVELOPMENT RESEARCH
HazarDpoUSs WASTE STUDIES AND RESEARCH

NucLEAR WASTE [soLATION STUDIES ‘AND RESEARCH
GEOCHEMICAL LABORATORY

Computer CENTER

CENTER_FOR ReMOTE SEnNsiING AND CARTOGRAPHY - & EMPLOYEES

VEGETATION STUDIES

URBANIZATION STUDIES

ARtD LAND STUDIES

ENVIRONMENTAL ANALYSES WITH GIS

ENVIRONMENTAL STUDIES LABORATORY — O EMPLOYEES

ATMOSPHERIC VISIBILITY STUDIES

AcipD Rain STUDIES

EFFECTS oF ALR PoLLuTION ON VEGETATION
DRy DEPOSITION OF AIR POLLUTANTS
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T0:
FROM:
SUBJECT:

UNIVERSITY OF UTAH RESEARCH INSTITUTE

EARTH SCIENCE LABORATORY
391 CHIPETA WAY, SUITE C .
SALT LAKE CITY, UTAH 84108—1295
TELEPHONE 801-524-3422

March 8, 1985

__ MEMORANDUM

Files
Mike Wright
Hazards Research Center Meeting -- USU-BYU-UU-UURI

On Wednesday, 6 March 1985, representatives from the captioned
institutions met at the University to discuss the possibility of cooperative
research projects under the umbrella of a Center for Geological and
Environmental Hazards Research., Discussions were led by Mr. Temple

Reynolds.

The mood was one of enthusiasm and basic support for the idea, but

a number of concerns were voiced that will require solutions so that everyone

can feel

comfortable with the Center.

USU Concerns

The Water Research Lab must work closely with various state agencies
and believe that they need Genevieve Atwood's support to succeed in
this. They are concerned that their association with the Center
could jeopardize their relationship with her,

They feel that through the Water Research Lab they are already
launched along the directions that we have proposed for the Center.
They would not want to see their research group become submerged
under another group.

They indicated that it would not be wholly acceptable to them to have
the Center entirely administered by UURI. Some agreement must be
reached regarding the management of the Center that they could feel
comfortable with.



-

4, They are worried about overhead rates and double overhead charges for
work administered by the Center.

BYU

1. Their concerns were about how to generate enough start-up capital to
actually make it work.

Decisions Taken

The group generally agreed on the following matters:

- 1. Questions of management of the .center should be settled by- _
negotiation at the level of the vice-presidents of the institutions

involved.

2. Jim Brophy should arrange a presentation of the concept of the Center
to appropriately placed state officials--probably at the Department
Director level.

3. USU will host a seminar in late April at which the respective
institutions will aim to get to know each other better and will begin
to form a list of potential projects.



UNIVERSITY OF UTAH RESEARCH INSTITUTE

EARTH SCIENCE LABORATORY
391 CHIPETA WAY, SUITEC
SALT LAKE CiTY, UTAH 84108-1295
TELEPHONE 801-524-3422

March 8, 1985
e e - - . MEMORANDUM

TO: Files
FROM: Mike Wright

SUBJECT: Hazards Research Center Meeting -- USU-BYU-UU-UURI

On Wednesday, 6 March 1985, representatives from the captioned
institutions met at the University to discuss the possibility of cooperative
research projects under the umbrella of a Center for Geological and
Environmental Hazards Research. Discussions were led by Mr. Temple
Reynolds. The mood was one of enthusiasm and basic support for the idea, but
a number of concerns were voiced that will require solutions so that everyone

can feel comfortable with the Center.

USU Concerns

1. The Water Research Lab must work closely with various state agencies
and believe that they need Genevieve Atwood's support to succeed in
this. They are concerned that their association with the Center
could jeopardize their relationship with her.

2. They feel that through the Water Research Lab they are already
launched along the directions that we have proposed for the Center.
They would not want to see their research group become submerged
under another group.

3. They indicated that it would not be wholly acceptable to them to have
the Center entirely administered by UURI. Some agreement must be
reached regarding the management of the Center that they could feel
comfortable with.
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BYU

1.

They are worried about overhead rates and double overhead charges for
work administered by the Center.

Their concerns were about how to generate enough start-up capital to
actually make it work.

Decisions Taken

The group generally agreed on the following matters:

Questions of -management of the center should be settled by —
negotiation at the level of the vice-presidents of the institutions

involved.

Jim Brophy should arrange a presentation of the concept of the Center
to appropriately placed state officials--probably at the Department
Director level.

USU will host a seminar in late April at which the respective
institutions will aim to get to know each other better and will begin
to form a list of potential -projects.
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T0:
FROM:
SUBJECT:

UNIVERSITY OF UTAH RESEARCH INSTITUTE

EARTH SCIENCE LABORATORY
391 CHIPETA WAY, SUITE C
SALT LAKE CITY, UTAH 84108—-1295
TELEPHONE 801-524-3422

March 8, 1985

MEMORANDUM

Files
Mike Wright

Hazards Research Center Meeting -- USU-BYU-UU-UURI

On Wednesday, 6 March 1985, representatives from the captioned
institutions met at the University to discuss the possibility of cooperative
research projects under the umbrelila of a Center for Geological and
Environmental Hazards Research. Discussions were led by Mr. Temple

Reynolds.

The mood was one of enthusiasm and basic support for the idea, but

a number of concerns were voiced that will require solutions so that everyone

can feel

comfortable with the Center.

USU Concerns

The Water Research Lab must work closely with various state agencies
and believe that they need Genevieve Atwood's support to succeed in
this. They are concerned that their association with the Center
could jeopardize their relationship with her.

They feel that through the Water Research Lab they are already
launched along the directions that we have proposed for the Center.
They would not want to see their research group become submerged
under another group.

They indicated that it would not be wholly acceptable to them to have

‘the Center entirely administered by UURI. Some agreement must be

reached regarding the management of the Center that they could feel
comfortable with.
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4, They are worried about overhead rates and double overhead charges for
work administered by the Center.

BYU
1. Their concerns were about how to generate enough start-up capital to

actually make it work.

Decisions Taken

The group generally agreed on the following matters:

- -1+ Questions of management of the center should be settled by
negotiation at the level of the vice-presidents of the institutions

involved.

2. Jim Brophy should arrange a presentation of the concept of the Center
to appropriately placed state officials--probably at the Department
Director level.

3. USU will host a seminar in late April at which the respective
institutions will aim to get to know each other better and w11] begin
to form a list of potential projects.



T0:
FROM:
SUBJECT:

UNIVERSITY OF UTAH RESEARCH INSTITUTE

EARTH SCIENCE LABORATORY
391 CHIPETA WAY, SUITE C
SALT LAKE CITY, UTAH 84108—1295
TELEPHONE 801-524-3422

March 8, 1985

e e - MEMORANDUM _ : -

Files
Mike Wright

Hazards Research Center Meeting -- USU-BYU-UU-UURI

On Wednesday, 6 March 1985, representatives from the captioned
institutions met at the University to discuss the possibility of cooperative
research projects under the umbrella of a Center for Geological and
Environmental Hazards Research. Discussions were led by Mr. Temple

Reynolds.

The mood was one of enthusiasm and basic support for the idea, but

a number of concerns were voiced that will require solutions so that everyone

can feel

comfortable with the Center.

USU Concerns

The Water Research Lab must work closely with various state agencies

‘and believe that they need Genevieve Atwood's support to succeed in

this. They are concerned that their association with the Center
could jeopardize their relationship with her.

They feel that through the Water Research Lab they are already
launched along the directions that we have proposed for the Center.
They would not want to see their research group become submerged
under another group.

They indicated that it would not be wholly acceptable to them to have
the Center entirely administered by UURI., Some agreement must be
reached regarding the management of the Center that they could feel
comfortable with. ) v
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4.

BYU

1.

They are worried about overhead rates and double overhead charges for
work administered by the Center.

Their concerns were about how to generate enough start-up capital to
actually make it work.

Decisions Taken

The group generally agreed on the following matters:

—'1 .

-Questions of management of~the center should be settled by. -

negotiation at the level of the vice-presidents of the institutions
involved.

Jim Brophy should arrange a presentation of the concept of the Center
to appropriately placed state officials--probably at the Department
Director level,

USU will host a seminar in late April at which the respective
institutions will aim to get to know each other better and will begin
to form a list of potential projects.
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CENTER FOR_GEOLOBIC AND ENvI;éNMENTQL HAZARDS RESEARCH
| hondli AW% /'ae/& Ptores
WHY A CENTER’:/ [

-~ Hazards research i1z interdisciplinary
Utah represents an excellent location in terms of problems
Meed +for an organization to handle a range of problems

Need £ ”Mibmlw oFf full time staftd plus academic capabilities

Coar
Bt rl""'ll’:-.-"'.:.\r research
Display of talent for markeling purposes
—~ Dapitalize on the trend toward Centers of Excellence

-@#J“m&mdmbshhwve/ el or Ty
‘ '—A%f+ﬁ4i°ﬂ~ Hu4na4~r906$ié3izzuﬁvﬂxll\erépﬂwuwuuﬂbiv
CDNCEFT OF CENTER

A Geglogic and Environmental Hazards Research Center could:

- Organize and coordinate efforts of the state’'s substantia

pool of University, state agency and p-;vate talent to accomplish
research, technological development and implementation of hazard
mitigation

— HNo =single state agency has a coordination mandate

- Most state agencies lack authority, staff and funding
to undertake DmpFPhEHSiVL research or technology development
functions associated with hazards

!

3

-  Formulate and coordinate
na

a comprehensive program to assess
hazards in Utah and regio 1

1ly as appropriate
— Initiate work on the highest priority hazards

- Work closely with Utah state agencies to prioritize Cente
activities and to implement results

- Hork clossly with Federal agencies engaged in hazards work

THE INTERDISCIFLINARY AFFROACH | , o

Aessessmant and mitigation of both man—induced and natural geologic
and environmantal hazards require an interdisciplinary effort:

~ A broad range of scientific and engineering studies will
be required

~- Gtudies of social consequences of hazards and mitigation
measuwes will be necessary

-  Appropriate means to best implement programs in order to
deal with preparedness and snargency response must be explored




-

A CENTER CAN FROVIDE:

- A management and coordination infrastructure separate and
apart from any single University or State Government agency

~ A clearinghouse for hazards oriented research
- A training and sesminar center for discussion and instruction
relative to application/implementation

- A Focus from whigh to solicit funding (e.g. to seelk funding

from various sources)

FOSSIRELE INITIAL FROJECTS
Multi-Harards Assessment — & brmad Fecornal ssance identifi-—

cvation of hazards by gecgraphical area or region of the state,
a.0g. Wazatch Front, Southeast Utah, etc.

Earthguake Hazards -,U.5. G@ological/éurvey hass idemt1‘~ﬁﬁ
Litaf s Wadatch Fyont as £he highgbt prieprity ares in the U.S,

a Ahrm@wweur pragiram t@ investifate @aﬁ%hquake pbotential, and
edtimate damageg and lgss. We /fould a{tempt td obtapn funding

from ahd participate in this. progradf.

Toxic Wastes ~ With ap wimately 150 identified toxic
waste sites identified in Utdn there is nes=d to assess the extent
f potential air/ground water polluticon problems, their potential
=ffects on human populations, and to develop technigues to either
emove oF Lab:11 g2 the toxicants.

0
€2

Landslide Harards — Given continued high levels of ground
water saturation, there is potential Ffor further landslides
and mudflows. Work originated in 1284 on a landslide monitoring
and early warning system (Rudd Canyon, Reynolds Gulch) needs
to be improved and deployed more widely on known slide areas.

.

Frogram Coordination — Build the infrastructure nesded
to carry out multi-hazards research and mitigaetion. Assess
the talent available in Utah in academia, government and industry.
Initiate contacts with federal and state agencies to insure
input of pertinent informetion and dissemination of results.
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1.

SOME POINTS TO CONSIDER

One of the greatest needs in this entire hazards research effort is to

INTEGRATE all geotechnical/biophysical data (both known and yet to be

found) so that:

a) The processial interrelationships are demonstrated (slides, floods,
groundwater, slopes, seismicity, etc.) and

b) The existing and continuing data are prepared and synthesized in a
comprehensive setting.

After all, it is the Jandscape we live on and manage, not a ground shaking

phenomenon or slide.

Careful MAPPING is essential, so that:

a) The integrated patterns of the several hazard phenomena are clearly
demonstrated.

b) Common denominator standards of scale, symbology, terminology, etc.
will maximize intercommunication

After all, it is the landscape we live on, buy-and-sell, zone, write

ordinances for, etc., and the map is the clearest way to store and present

the data to laymen and professionals.

Appropriate INVOLVEMENT of local/regional officials is essential, so that

a) They feel an integral part of the effort,

b) They will lend their approval rather than resist research efforts and
findings,

c) Model ordinances may be prepared and implemented (I would even
recommend that ordinance preparation be a part of the scope of
research).

d) The language of technical findings be presented in maps and documents

such that these people understand the basics, and "buy" the results and



recommendations.
In a nutshell, I believe the current sense of potential funding agencies
is strongly oriented toward "MULTI-HAZARD" analysis and "MITIGATION"
implementation., The above three points will help underscore and assure this

objective in the minds of the reviewers.
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Obhjective: To devise a preliminary orgamirstten—aad mode
of operation m

41 Z. Identification of Frojects and Funding Sources
Objective: To list and prioritize approaches and avenues

of research for getting & center started

S Ao Meswtmeeting— V&;pe pw\_. b\lr( i




L T 5 My 88
Possible Torhal P@gjsd - S
Wags cdd Jelp gmp. prep. - .o bl UF @ ) in et Ui
N .- oo, vque. chaligs.

- val bty of ol ek b gF Fondig Ht ouwie ol et be ayail,
o e apuy _
S fed. budget }
 tmmonic links of s £ Sle aguces @ ope lvel.
vethd b eonbie diveise talouls Tou soal omversihés oslake oguiier
o, &: qzopMs.__ -
L - ree Boings.
 toulel wvre o infn.
b govl. pewome |
i soppnt comben . prop. wrii'wq Uik b Find i, ik, e
e ondng o progored grep. o o b n U, ot el gl. 1)
vt (ben 1o Anot- _ o
o e fRuiowe mechansms b norol resesieens Conkaels aud fnding
| mechafoms A,
, ;-tompesf\hén i 000N progans Rsopch



GEOLOGICAL AND ENVIRONMENTAL HAZARDS RESEARCH CENTER

PROPOSED MEETING 28 FEBRUARY 1985 - ;22Lrnoﬁéh)
ot bk
AGENDA ITEMS
1. Concept of Hazards Center ““‘&/;%‘L:wr%-

-Objective-to determine whether or not there is agreement that a

center would be advantageous and that participating institutions
would support such a center /GMEM
2. Organization of Center

-Objective-to devise a preliminary organization and modus operandi _uzfghljégf

3. Identification of Projects/Funding Sources--Brainstorming Session
-Objective-to list and prioritize approaches and avenues of research /ﬁégthﬁ2

for getting center started

PARTICULARS OF MEETING

1. Meeting to be held on Campus, University of Utah aﬁl :: z Aﬂmﬂ@pp

2. Times: 4e M to %&PM J . 2o
PMlvF B, Mez2 " ) Uu—f‘f{tw st

3. Lunch: OMa-RAQH - HH-SEndent=—trr

4, Attendees:

Brighan Joury conivora:

Utah State University :
University of“Utah

University of Utah Research Institute
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GEOLOGIC AND ENVIRONMENTAL HAZARDS RESEARCH CENTER

Objectives

1. Coordinate expertise available in state.

UURI
31 October 1984

2. Provide interdisciplinary research and mitigation capabilities.

3. Attract federal research funds.

Components

1. Geologic Hazards
Earthquakes
Landslides and Mudfiows
Avalanches and Rock Falls
Rising Lakes and Ground Water
Poor Foundation Materials
Collapse
Volcanic Eruption

2. Environmental Hazards
Ground Water Pollution
Atmospheric Pollution
Weather and Climate
Urban Development
Dam Failures
Waste Disposal
Mine Tailings and Dumps
Flooding

3. Socio-Economic Considerations
Hazards Mitigation
Federal, State and Local Regulations
Public Awareness and Education

Participants

. University of Utah Research Institute
. University of Utah

Utah State University

. Brigham Young University

BWN =
.

Cooperating Agencies

1. Federal

United States Geological Survey (USGS)

Environmental Protection Agency (EPA)

Federal Emergency Management Agency (FEMA)

U.S. Bureau of Land Management (BLM)
U.S. Forest Service (USFS)

U..S Park Service (USPS)

Department of Energy (DOE)



UURI
31 October 1984

Department of Defense (DOD)

2. State
Utah Geological and Mineral Survey (UGMS)
Comprehensive Emergency Management Agency (CEM)
Planning and Zoning



Slides
- view
- view
- view
- view
- view
- view
- view
- Vview
- view

of
of
of
of
of
of
of
of
of
of

hazards in Utah

Thistle slide

Farmington debris flows

recent damaging storm

Mt. St. Helens blast

Great Salt Lake flooding

earthquake damage- -

SL valley during poor air quality day
Teton dam failure

industrial pollution

Concept of Hazards Research Center

(a) Need exists in state - Utah one of highest cost in U.S.

(b) Talent exists in state - state agencies, universities, engineering and
consulting firms

(c) There is currently no coordination of effort and no coherent program
for:

Objective

Potential

geologic

assessment of hazards

research into mitigation measures
public awareness and education
instituting public safety measures

of Center

Hazards

environmental

Proposed Structure of Center

Steps in Creating Center
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ENVIRONMENTAL AND GEOLOGIC HAZARDS RESEARCH CENTER

Concept for Center

Assessment and mitigation of both man-induced and natural environmental
and geologic hazards requires an interdisciplinary effort. UURI and the
University of Utah, as well as the other universities in the state, could
serve as a pool of talent available to programs administered by the Center.
State agencies involved in hazards programs, such as the UGMS and CEM, do not
have a research and development mandate to help deal with hazards--R&D
components are the proper role of universities and related research entities.

There are several Federal programs that deal with environmental and
geologic hazards from which funding could be solicited, and there is potential
for project support from the State of Utah. We recognize the following types
of hazards to be present in Utah and to be of sufficient potential to merit

research and technology development.

Earthquakes Air pollution

Landslides Groundwater pollution
Dam failures . Disposal of toxic waters
Rising lake and groundwater levels Disposal of low-level
Floods radioactive wastes
Shrinking or swelling soils Disposal of high-level
Ground collapse radioactive wastes
Volcanic eruption Weather hazards

Position Available - Administrator

Principal duties
(1) organize the Center
(2) identify a mission that meets one or more national and/or state
needs, i.e. an ecological niche
(3) secure funding for one or more projects
(4) open new lines of communication between UURI and one or more
Washington level and/or State offices/programs

Conditions
(1) no salary until first project is funded

(2) VUURI would provide office space, telephone, secretary, etc. and some
travel money ' .



’idx | {

(3) possibility of a responsible role in other UURI programs

Potential Components of Center for which UURI Presently has Expertise/

Experience

(1) Landslide monitoring and assessment

(2) Hazardous waste monitoring and mitigation
EPA programs
IRP programs

(3) Nuclear waste isolation studies
Battelle

(4) Volcanic hazards
(5) Atmospheric pollution monitoring
(6) Environmental remote sensing programs
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Another view of quantita£ive~values (these are from the real world)
can be taken from the experienced ccsis of demages from Utah's 1983 and
1984 flooding and landslide disastzrs.

1983 Damage Costs $478,098,555

1984 Damage Costs 41,41%,479

$519,512,034

In these two illustrations, we've talked about economic
impact----dollars.

Drawing from the USGS Open-File Report 76-89, A Study of Earthquake
Losses In The Salt Lake City, Utah Area, we view a subject much more
gserious than economics, or dollars, that of potential lives lost.

Written in 1976, this report estimates the impact of an earthquake
of a Richter magnitudé 7.5 along the Wasatch Fault, considering damages

in Weber, Davis, Salt Lake and Utah counties.

Teaths 2,266
Seriously Injured G,064
Homeless 29,569

With the added impact of a secondary threat from a dam break, such
a3 Deer Creek, the estimates rise to:
Deaths 11,900
Homeless 44,369
Not belaboring the potential economic impact of such an earthquake,
but going on to an interesting comparison of a Richter 7.5 earthquake
along the Wasatch Fault with the 1983 Lake Thistle mountainslide. When
the méuntain began slipping, around April 12th, there were 22 persons
living in the area which was eventually displaced by the 70,000 acre foct

lake.



Fortunately, with this catastrophic natural event, along with the

flooding and debris flows along the Wasatch Front, no lives were lost, no

hospitals were disabled, and no major metrcpolitan lifelines were

disrupted.

If the Thistle mountainslide had suddenly occurred without warning;
if the total movement of the land mass, the formation of theAdam, and the
filling of the lake, had all occurred in less than three minutes (longer
than the time of damaging earthquake shocks); if all 22 residents of the
area had lost their lives,----though tragic, that would yet have been
only 22, not 2,266----as estimated for a Richter 7.5 earthquake along the
Wasatch Fault.

Putting it in perspective, to deal with a natural hazard of the
magnitude threatened by a Wasatch Fault major earthquake is a very
serious and worthwhile endeavqr. If we plan, prepare, and as a result
reduce and prevent losses, whatever meager funds and efforts we expend tc
achieve it will reap pay-off benefits beyond many other things for which
we could spend out time and money.

What is Utah doing in the way of‘preparedness and planning aloﬁg éhe
Wasatch Front for earthquakes and other natural hazards?

We are well on the way to completing a joint-use State/Four Céunty
Earthquake Response.Plan. This plan is to be an operational management
tool to be used whenever a damaging earthquake occurs along the Wasatch
Fault. It will integrate all available response resources and
capabilities and employ them with coherent control and management
throughout Weber, Davis, Salt Lake, and Utah counties. The State/Four
County Plan will be used as a common reference guide at community,

county, and state levels by officials, emergency response forces, and



volunteer organizations. It will be backed up by mutual aid agreements
sufficient to support unencumbered employment cf appropriate resources
where needed most.

Much effort has gone into meking it site =precific and in telling
users readily:

What to do.
¥Who will do if%.
How to do it.
and
What resources will be used.

This operational plan is developed under the mandate and authorities
of Utah's Disaster Response and Recovery Act of 1981 and Utah's Emergency
Management Act of 1981, It's development is supported by funding through
the Federal Emergency Maragement Agency.

Special activation procedures are established to be'applied at state
level if notifications arise from the seismograph station system of the
University of Utah or from the National Earthquake Information Service at
Golden, Cclorado. County or community level activation can also be done
to respond to damages or threats of damage.

Provisions are made for:

Emergency Communications, which emphasize the use of radio links

from on-scene locations of damage or response to the all-important
control and management centers. An all-inclusive radio frequency
list is developed to provide a common reference tieing together the
government emergency use frequencies with state agencies and
counties frequencies, and including the expanded resources of

private sector volunteer radio communications resources.


file:///rhat
file:///fhat

Reconnaissance Operations, which establishes mechanisms and resour-

ces for immediate evaluation of damages and hazards. Pre-disaster
contacts‘and reporting formats are estavlished. Precise facilities
and pin-pointed inspections will be initiated by local emergency
ingspection teams. Specific areas or objectives will be covered by
aerial surveillance from the Utah National Guard; Civil Air Patrol,
etc.. Broad area aerial raconnaissance wiih pre-designated
essential elements of information has been set up with the U.S.
Sixth Army and the Idaho Air Guard. This is a tactical recon-
naissance organization equipped with high level-high speed remote

sensing aircraft, imagery production and interpretation laboratories.

Monitoring and Warning: Emphasis is placed on the responses needed

to evacuate, or take safety measures in advance of secondary
threats, such as deluges from dam breaks, Precisely, Pineview,
Mountain Dell,:and Deer Creek Dams and their downstream metropolitan
areas are given unique procedures. To the extent possible, existing
24-hour alert centers are used, such as the Sheriff's Dispatch
Centers and Utah Highway Partol Dispatch Centers. Procedures cover
conditions with telephone or without telephone capabilities. Other
life-saving warning provisions relate to the hazard areas
surrounding the four oil refineries 'in Davis County, which have a
combined storage capacity of over 5 million barrels of petroleum

products.

Emergency Public Information procedures are pre-planned to broadcast

emergency guidance for specific hazard areas or general instructions



to populations affected by power outages, gas main failures, water
system failures or route blockags isolztions. Means for activating
the Emergency Broadcast System at state, county or community levels
are given. County Emergency Operations Centers, as well as the
State Emergency Operations Center, have remote radio pick-up
linkages to designated Primary Common Prdgr&m Control Stations in

their county areas.

Fire Fighting and Search and Rescue are life-saving demands where

pre-planning and training pay off. In addition to the combined
utiliza- tion of all available municipal and county fire fighting
resources, mutual support agreements have been adopted for all of
the 0il refineries. They have their own foamer trucks and trained
fire suppres- sion crews. They have established quick response
procedures from the nearest municipal fire stations. Response
resources for use throughout the four-county area include the foamer
and special equipment from Hill Air Force Base and Salt Lake City
International Airport (above the airport needg at the time), and
aerial fire retardant units managed by the Inter-Agency Fire Control
Center, based at the Salt Lake International and Ogden Airports.
When not involved with fire suppression, fire fighting crews provide
one of the best resources for searches in damaged buildings and the
rescue of entrapped victims. Primary responsibility for search and
rescue rests with the Sheriff's Departments. They will be augmented
with Rocky Mountain Rescue Dogs, a unit on 24-hour alert with access

to 20 dog teams throughout the four counties; Sheriffs' Jeep Posses



having over 160 four-wheel drive dhd radic equipped vehicles; and
the Civil Air Patrol with 8 sguadrons of trained search and rescue

resources.

Bvacuation, Sheltering, and Feeding are established as responsibil-
ities at local community and county levels, supported by the state
agencies. First demands will »e evacuations from areas threatened
by a dam failure. The inundation areas, evacuation procedures,
routes, and shelters are pre-designated in the plan. Unique
transportation resources will be coordinated by the State Emergency
Operations Center to provide helicopters and ambulances. Evacua-
tions from heavily damaged building areas and hig£ rige buildings,
hospitals, nursing homes, and schools are treated. Shelters are to
be quickly inspected by local inspection teams. The most likely
shelters within the four counties are listed. Large volume public
and commercial shelters in contiguous areas, such as Park City and
the ski resorts are considered. HMass feeding and shelter management
will be coordinated by local and state agencies and supported by the

American Red Cross.

Health, Medical, and Sanitation: Managing and employing the

undamaged and uninjured medical rescurces will be one of the most
crucial factors of earthquake response. As summarized from the USGS
Open File Report, 76-89, there could bte cver 12,000 persons with
injuries serious enough to require hospitalization. A compilation

of hospital/medical facility resources in 1984 carried 4,668 bed



spaces within the four counties; In their emergency medical plan,
the State Department of Health considered that they could accept an
augmented capacity of 150% normal for emergencies. This would
equate to an augmented figure of 7,000 ted spaces. The above quoted
USGS Open File Report, 76-89, estimated that earthquake damages
would result in a bgd loss of 2,937, or almost half of the available
spaces. Priorities for emergency treatment aﬁd physician/nurse care
will no doubt be more critically short than bed spaces. Massive
adjustments and coordination will require state-level management.
Unique resources, such as helicopters and ambulances will need to be
pooled and allocated by priorities. Emergency Medical Collection
Points will need to be established. Massive patient evacuations to
regional hospitals outside the area will need to be considered. The
aspects of health, medical care, and sanitation are planned to the
depth of detail permissable, They will be expanded and refined as

exercises and experience give us more knowledge.

Response To Lifeline Systeﬁs Damages will be crucial to support

relief operations and to sustain thé disrupted and recovering
populatiogs. Each of the-lifeline systems are vast and unique. To
a certain extent, the private sector or utility agencies who operate
the systems will manage the restoratioﬁ of services. For example,
in the USGS Open-File Report, it was estimated 'that following a 7.5
earthquake, Mountain Fuel Supply could repair most natural gas line
damages within 24 hours. Yet lifeline disruptions will probably be
massive, widespread in their impacts, and may last days or longer.

To the greatest detail allowable, and within proprietary rights,



this section establishes the processes for restoring the lifelines.
Direct links with the lifeline opératcrs and the State and County
EOC's are best covered by having respresentatives from the lifeline

agency in the appropriate emergency operations centers.

Debris and Wreckage Removal take on a wmovre critical importance then

in normal disasters because ¢f the likelihood of entrapped victims.
Controlled demolition could be required, in some cases. Procedures
and authorizations are guided by the life-saving demands and in

accordance with provisions given in Utah's Disaster Response and

Recovery Act of 198l.

Military Support will be a major contribution. Resources from the

Utah National Guard have proven their responsiveness and sizable
scope during the.l983 and 1984 flood and landslide disasters. Other
nearby military resources from Hill Air Force Base and Tooele Army
Depot will consititute vital flexible capabilities. In the event
the State's Emergency Operations Center is disabled, the Alternate
EOC will be located in facilities on Hill Air Force Base. Sixth US
Army at Presidio has established a specific Earthquake Response Plan
for the Great Salt Lake City Area. It provides for the deployment
of Disaster Control Elements at the outset of a damaging earthquake
from the Ogden Air Logistics Command, from Fort Carson, Colorado,
and other military resources. The Tactical Air Command has an
Operations Plan "Sea Nature" which provides Tactical Air Réconnais—
sance in support of natural disasters. For the Wasatch Front earth-

quake, reconnaissance objectives have been gspecified, essential



elements of information listed, and required reports formats
coordinated to facilitate automatic copsraticnal response to the

earthquake event.

Volunteer Support is an extraordinary resource in Utah. It

coalesces and brings in the specialized, trzined, and organized
capabilities of the American Red Crosz, Salvation Army, Civil @ir
Patrol, Rocky Mountain Rescue Dogs, Sheriffs' Jeep Posses, Amateur
Radio organizations, and the churches, especilly the L.D.S. Church.
Putting to work their responsive structure, during the 1983 flood
and landslide disaster, 139,537 members of the L.D.S. Church (in
organized and managed groups) performed 1,271,443 hours of volunteer
labor. They have developed neighborhood resource lists of response

specialists, such as doctors, nurses, etc..

Mutual Aid Agreements are being negoiiated to facilitate flexible
application of resources. Though negotiations are sometimes fraught
with protective reluctance, progress is being made in many areas.

As mentioned above, the four o0il refineries, AMOCO, Chevron, Husky,
and Phillips, have mutual aid agreements with themselves and nearby
Fire Departments in Davis County wherein they will combine to handle
a massive emergency at one or more of the refineries. The Military
Assistance Te Traffic support agreement for life-threatening emer-
gencies negotiated with the Helicopter Rescue Detachment of the 40th
Air Rescue and Recovery Service at Hill Air Force Base, is another
exémple of achieved mutual aid. Three of the four counties in the

above mentioned response plan have concluded Mutual Aid Agreements.



Training of Emergency Regsponss Forces, such as Fire Departments,

emergency Medical Teams and volunteer orgznizations will take on a
more meaningful scope as tlie Earthquake Response Plan is exercised
and used as hub around which to focus =nd vector the training and

drills.

The Division of Comprehensive Emergency Mangeﬁent's Training and
Education Section has annually sponsored an Earthquake Preparedness
Month throughout all channels of the media. The recent formation of
the Public Awareness/Education Resource Committee is intended to
generate classroom quality instruction on earthquake preparedness
and inject it into homeé and businesses through PBS television and

other media outlets.

Utah's Multi-Hazards Mitigation Project goes beyond the threshold of

earthquake preparedness and includes the hazards of dam failures,
deluging floods, and landslides. More than one of these events
could occur simultaneously or in triggered sequence. The
Multi-Hazard approach was adopted to enable planners and mitigation
authorities to treat all four hazards in a parallel, formal manner,

with equal cognizance of all risks.

The Multi-Hazard Mitigation Project is supportéd by funding from the
Federal Emergency Management Agency. However, since the Project
evolves long-haul mitigation measures which will actually implement
life saving and property loss reductions within jurisdictional

areas, the objective is to develop a partnership relationship



betweén FEMA and the local jurisdictions. Hszard analyses and
mitigation strategies evolves from the Multi-Hazard Project develop-
ments. Application of the mitigation measures and bringing to
culmination the hazard reduciicn benefizs wili depend upon efforts

contributed by the affected jurisdictions in the way of funding,

legislation, preparedness, zoning, structural modifications, etc..

Certain cataljsts which will clarify the view of mitigation
authorities are the Probabilistic Risk Analysis, Economic Impact
Analysis, and Demographic Risk Analysis. The Probabilistic Risk
Analysis applied by Jack R. Benjamin, Associates, Inc., (who
developed the Stanford University's Engineering risk assessment
techniques for dams) precisely quantifies the risks from the four
hazards within a designated project area. From the three analyses
mentioned, jurisdictional authorities are able to assess the impacts
of the hazard events and grasp the scope or urgency of mitigation

requirements.

As has been shown in the costs mentioned above, and from the 1983
and 1984 floods and landslides damages, potential savings from
responsible mitigation efforts can be immense, both in terms of

dollars as well as in lives saved.

To initiate the Multi-Hazards Mitigation Project and focus the
implementable hazard reduction results, the Pineview Dam and the

Ogden Metroplitan area were selected for the pilot effort.



Pineview Dam is an earthfill structure located six miles up Ogden
Canyon and 600 feet in elevation above the Ogden City area. It was
first constructed in 1935 to a height of &5 feet with an impound-
ment volume of 44,000 acre feet. In 1357, the height of this
earthfill dam was increased to 94 feet, giving it a reservoir

capacity of 110,000 acre fezet,.

The initial project in the Multi-Hazards Program has dealt with a
Richter magnitude 7.5 earthquake or maximum credible eérthquake
along the Wasatch PFault in Ogden; a partial or complete failure of
the Pinéview Dam; the hydrologic event of a maximum credible storm
of 10 inches within 6 hours over the 298 square mile watershed
draining into Pineview Reservoir; and the risks of hazardous

landslides.

As the probabilities are annunciated, =2s the risks are assessed, and
as the impacts are evaluated, the Ogden Area Administrative Review
Committge (made up of Weber County/Ogden City officials, memebers of
private industry, the banking community, and academic community)

will develop and pursue the myriad hazard reduction measures.

The Multi-Hazard Mitigation model will then be applied to other
areas which urgently need similar hazard reduction implementations.
These areas are: Salt Lake City and Mountain Dell Dam, Provo/Orem
communities and Deer Creek Dam, and other specific sites of major

populations in Utah.



LIFELINES IN A URBAN POST-EARTHQUAKE ENVIRONMENT

Anshel J, Schiff
Purdue University
School of Mechanical Engineering

West Lafayette, IN 47907

INTRODUCTION

Lifelines, as used in this paper, refer to those facilities which are re-
quired to tramnsport people, things, energy, and inforpation. They are a
1ecessity for a community in a modern industrial society to survive and
prosper. They include power, communication, water, sewage, oil, gas, and
transportation systems., Many of the lifeline systems have associated with
them what are called critical facilities such as dams and gas storage facil-
ities. They are also indispensable elements to other facilities and ser-
vices that are critiqal in a disaster setting such as hospitals, fire fight-

ing, and emergency operation centers.

The disruption associated with the loss of any of the lifelines would con-
stitute a disaster in its own right. When this occurs in conjunction with a
4generally disruptive event such as an earthquake and several lifelines are
disrupted concurrently, their loss of function can greatly exacerbate the

situation and can seriously compound the loss of life and property.

In this paper the following topic are discussed: characteristics of life-

lines; lifeline damage experience and expectations; the relation between

disaster preparedness, response, and lifelines; the role of utilities in mi-

tigation and preparedness; assessing socletal needs and establishing accept-



able risks; translating performance criteria into design specifications. The
discussion of the above topics will be in general terms without making qual-
ifications when a specific comment may not be applicable to some of the sys-
tems referred to. There also has been an attempt to put the discussion in a
context of the situation im Utah. Since earthquake experiemce has been ob-
tained from other regions, certain aspects of these experiences may not be

applicable to the local situation,

CHARACTERISTICS OF LIFELINES RELATED TO EARTHQUAKES

Several characteristics of lifelines are of particular significance when
considering the earthquake problem. Most lifelines have a moderate to high
degree of redundancy. This has the effect of significantly improving system
reliability since the system can experience some damage without effecting

system performance.

Lifelines represent a significant part of the total capital investment
within a community, Thus, damage to their facilities can have a significant
‘direct economic impact on the community. More important, however, are the
secondary effects that the loss of lifeline function can have., Their impact
is more keenly felt by the society rather than the utility. While there are
‘numerous anecdotal examples of secondary effects in the post-earthquake en-
vironment, little has been done to thoroughly document secondary effects as-

sociated with lifeline damage,

LIFELINE DAMAGE EXPERIENCE AND WHAT CAN BE EXPECTED

The discussion of lifeline damage from past earthquakes must start by noting

that no major metropolitan area of a modern industrial society has been sub-

L



Jected to a great earthquake since that advent of modern lifeline systems,
Given this limitation, the experience to date has shown that system perfor-
mance has generally been good. However, there are numerous examples of
specific facilities being severely damaged by both moderate and strong se-
ismic excitations. This suggests that a great earthquake could damage
enough facilities so that system performance would be unacceptable and a bad
situation could be made significantly worse as a result of the poor perfor-

mance of lifelines,

EARTHQUAKE DISASTER RESPONSE AND LIFELINES

Several lifelines play a crucial role during the disaster response phase
following a earthquake., Effective communications is probably the most im-
portant factor that will determine how disaster response works, As the
telephone system can become saturated with calls for even a small earth-
quake, dependence on this vital function for emergency respomse is highly

risky.

Power systems are also of particular importance since so many things in the
communify is dependent on power. Unfortunately, power systems have been

proved to be very vulnerable to earthquake damage.

The lack -of warning, the rapid onset, the creation of numerous large impact
secondary hazards, and the fact that most lifelines are ad#etsely effected

by earthquakes creates a negative synergism that makes coping with earth-
quakes much worse that most other disasters. Utilities often respond to

disasters that befall them, however, the unique way in which earthquakes ef-

fect utilities and the lack of experience in dealing with them highlights

the need for disaster mitigation and preparedness.



THE ROLE OF UTILITIES IN EARTHQUAKE MITIGATION AND PREPAREDEDNESS

Because the physical plant of most utilities 1s so large, any wholesale ef-
fort to implement massive mitigations measures will be beyond the resources
of most utilities and the communities that they serve. Since the cost of

mitigation is low for new construction, sound earthquake practice should be

exercised for new facilities.

Experience has shown that in regioné of low seismic awareness, utility per-
sonnel often under estimate the vulnerability of their systems to earth-
quakes. Thus, it is important to not only get the attention.of utilities
that there is earthquake risk, but to make sure that the requiged expertise
is brought in to assess the risk. It should be noted that most utilities do
not use formal cost-benefit analysis in determining what mitigation measures
should be implementéd. As secondary effects primarily impact the society
and they are difficult to quantify they play little if any role in the deci-
sion process. This suggests the need for a public policy that will address

societal needs.

As noted earlier, utilities deal with disasters on a regular basis. Even
for an earthquake standard response plans will be activated and will attack
the problem. Utilities will normally prioritize critical facilities and at-
tempts to restore service to the most customers im the shortest time. In

. the post earthquake environment this practice may not be the best from the
community perspective so that it is vital that major utilities have a
representative familiar with utility operations present at emergency opera-
tion centers so that.they can be informed of the communities needs and these

can be transmitted to the utility in an appropriate manner.

e



ACCEPTABLE RISK AND SOCIETAL NEEDS

At the present time, where earthquakes are given any consideration, the ap-
proach is to use sound installation practices and have equipment meet seism-
ic specifications. System response is given little consideration as it is
both difficult and costly to assess. Thus, to the extent that societal
needs are addressed, they are a byproduct not a direct objective. Of
course, it is inappropriate for societal needs to be specified by engineers
in utilities. What is needed is for public officials with the assistance of
emergency planners and utility personnel to establish levels of acceptable
risks keeping in mind that it is probably not prudent or possible to have a
disruption free system. If acceptable risk can be stated in terms of per-
formance criteria, such as the duration and extent of disruption, then meet-
ing the requirements can be left to the engineers to meet. It should be em-
phasized that the detailed, highly technical decisions are best left to

utility personnel.

TRANSLATING PERFORMANCE CRITERIA IN TO DESIGN SPECIFICATIONS

Because of the complexity introduced by system redundance and the difficulty
in designing some equipment to withstand earthquakes, the problem of
translating performance criteria into system and equipment specifications is

still an unsolved problem. Given the mandate and public support there is

. little doubt that utilities will continue to meet societies mneeds.

WHERE DO THINGS STAND AND WHAT SHOULD BE DONE

The items discussed below while closely related to lifelines also form part

of the general approach to earthquake mitigation and preparedness.



1. A clear signal should be given by government that it 'recognizes earth-
quakes as a hazard to the community and that earthquake effects should

be‘%n integral part of lifeline plans, construction, and operatiomns.

i ‘o, .

2. An earthquake scenario should be' developed which 1is based on a uniform
descriﬁtfdﬁ"bf‘&”épe&ff{é éarthquake. " The ‘deséription “should consist
of seismic haz#rd”ﬁaps showing intensity, ground shaking -parameters, -
aid s0il 'stability. ‘It should be émphasised that tHis 'material 1s to
only ‘bé used for'inftial emergency ‘planning purposes so that accuracy

18 not as crucial were they to be used for administrative purposes.

The Qgscrip;ion of the seismic environment that is developed would then

be distributed to each concerned organization so that it can estimate
how it will perform. For lifelines these estimates would include the

extent and duration of disruption and the assumptions as to the availa-

.
.- . sun v ~ el 1.("’-‘ -

bility of othervlifelines and emergeﬂ;y services used in &eveloping the
scenario. Two types of estimates should be provided; a) a cente;éd.
-best estimate of the system response, and b) a xeasonable worse case
situation, This should be an iterative process which incorporates

external expert review at some point. This scenario provides the basis

for implementing lifeline mitigation and preparedness measures and com-

munity emergency response planning.

3. Emergency governments at various levels should develop their own
response plans which should include lines of communicationms (both or-

ganizational and physical) to community lifelines.

This provides some initial steps in the process of addressing the problems

of earthquake mitigation and planning as they relate to lifelines.
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l I IE CHASE N. PETERSON
UNIVEIRSITY
203 PARK BULDING
F UTAH . SALT LAKE CITY, UTAH 84112
801-581-5701

June 13, 1985

MEMORANDUM

T0: VICE PRESIDENTS, DEANS AND DIRECTORS
FROM: Chase N. Peterson

SUBJECT: Budget Process

The timing on decisions for 1985-86 allocations and on requests for 1986-87
has been a problem for many of you. I want to apologize for delays on the part
of the central administration and for the fact that many detailed budgets were
sent out prior to what should have been accompanying vice presidential letters
of explanation, to offer some note of explanation, and to outline in a very
preliminary way steps I propose to correct the situation.

The legislature left an unusually large number of high priority program
needs unfunded this year. These programs ranged from the University Writing
Program to several Nursing programs to the American Indian Services Training
Program. We had the difficult task of determining which of these important
programs to continue funding on a temporary basis, finding the funds to sustain
them at some minimal level, and at the same time finding funds for other serious
areas neglected by the legislature.

Each of you is to be commended for your diligent and timely efforts in
submitting the necessary budget materials. The delays encountered arose from
the above issues, from other pressing matters in my office, and from some salary
and job classification analyses that resulted in my recent letter on selected
salary increase caps.

Traditionally we have delayed the preparation and submission of budget
requests for the next fiscal year until such time as final budget allocations
for the immediate fiscal year have been made. In some years, and this year is a
good case in point, this has resulted in deadlines that preclude thoughtful
planning and consultation. Next year, I propose we do two things to correct
this problem. First, we in the central administration will make budget
decisions on a more timely basis. Second, budget requests for the 1987-88
fiscal year will be made in advance of 1986-87 fiscal year final allocations.
Any amendments to the requests occasioned by these final allocations can be made
in a fine tuning effort rather than in building anew.

I appreciate your patience and understanding of these matters. I would
also welcome, either directly or through Leon Robertson or Tony Morgan, sug-
gestions you may have that would improve this important process.

Chan \irson
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Curricuium Vitae May, 1985

Biographical Data
on
James R. Ehleringer

Address: Department of Biology
University of Utan o
Salt Lake City, Utah 84112

Phone Number: 801-581-7623 - Social Security Number: $53-80-6483
Date and Place of Birth: 2 July 1949, Portland, Uregon
Marital Status: Married, 2 children

Areas of Interest: plant ecology and ecophysiology, mechanisms of adaptation
in plants to contrasting environments, photosynthesis, plant productivity,
leaf energy balance, and water relations.

Educatign:

B. S. San Diego State University June, 1972

M. S. San Diego State University June, 1973

Ph.D. Stanford University September, 1977

‘Hohors-and Distinctions:

Alexander von Humboldt Fellowship, 1984; Murray Buell Award, Ecological
Society of America, 1978; NSF National Needs Postdoctoral Fe]1owsh1p, 1977,
Carnegie Predoctoral Fellow Carnegie Institution of Washington, Department of
Plant Biology, Stanford, 1974 1977; Achievement Rewards for College Scientists
(ARCS) Scholarship, 19?4 0utstand1ng Graduating Senior, College of Sciences,
San Diego State Univ., 19?1 Golden Scholarship, San Diego State University,
1969-1971; Systems Ecology Program {Ford Foundation),; Sah Diego State
University, 1969-1973.

Academic Positions:

1984 -date Professor, Department of Biology, University of Utah.
1980-1984 Associate Professor, Department of Biology, University of Utah.
1977-1980 Assistant Professor, Department of Bialogy, University of Utah.

Professional Service

Editorial Board, Oecologia, 1982-date

Awards Committee, Botanical Sociéty of America, 1982-1983

Photosynthesis Panel, USDA-CRGO, 1983

Physioloyical Eco]ogy and Popu1at10n B101ogy Panel, NSF., 1983-date
Co-oryanizer, NSF Workshop. on Future Needs in Phys1o]og1ca1 Ecoloyy, 1984
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Field Experience:

Chaparral ecosystems of California and Chile

Alpine tundra ecosystems of Colorado

Mangrove ecosystems of Florida and Mexico

Desert ecosystems of Arizona, California, Nevada, Utah, Australia,
Chile, Mexico and Peru

Tropical ecosystems of Costa Rica and People's Republic of China

Montane ecosystems of Utah

Agricultural systems - amaranth, cotton, sunflower

Membership:

Agronomy Society of America

American Association for Advancement of Science
American Institute of Biological Scientists
American Society of Plant Physiologists
Botanical Society of America

-British Ecological Society

California Botanical Society
Crop Science Society of America
Ecological Society of America

Publications (last five years):

29.

30.

31.

32.

33.

34,

35.

Ehleringer, J. 1980. Leaf morphology and reflectance in relation to
water and temperature stress, pp. 295-308. In N. Turner and P, Kramer
(eds.), Adaptations of Plants to Water and High Temperature Stress.
Wiley-Interscience, New York.

Mooney, H. A., §. L. Gulmon, P. Rundel, and J. Ehleringer. 1980.
Further observations on the water relations of Prosopis tamarugo of the
northern Atacama Desert. OQOecologia 44:177-180.

Forseth, I., and J. Ehleringer. 1980. Solar tracking response to
drought in a desert annual. Oecologia 44:159-163.

Ehleringer, J., H. A. Mooney, S. L. Guimon, and P, Rundel. 1980.
Orientation and its consequences for Copiapoa (Cactaceae) in the Atacama
Desert. OQOecologia 46:63-67.

Mooney, H. A., S. L. Guimon, J. Ehleringer, and P. Rundel. 1980.
Atmospheric water uptake by an Atacama Desert shrub, Science 209:693-
694,

Rundel, P., J. Ehleringer, H. A. Mooney, and S. L. Gulmon. 1980.
Patterns of drought response in leaf-succulent shrubs of the coastal
Atacama Desert in northern Chile. Oecologia 46:196-200.

Ehleringer, J., and C. S. Cook. 1980. Measurements of photosynthesis
in the field: wutility of the C02 depletion technique. Plant Cell
Environ, 3:479-482.
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39.

40.

41.

42.

43.

44,

45.

46'

'47.

48.

49.
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Ehleringer, J., and 1. Forseth. 1980. Solar tracking by plants.
Science 210:1094-1098,

Ehleringer, J., H. A, Mooney, S. L. Gulmon, and P. W. Rundel. 1981.
Parallel evolution of leaf pubescence in Encelia in coastal deserts of
North and South America. Oecologia 49:38-41.

Ehleringer, J. 1981. Leaf absorptances of Mohave and Sonoran Desert
plants. OQOecologia 49:366-370.

Ehleringer, J. 1982, The influence of water stress and temperature on
leaf pubescence development in Encelia farinosa. Amer. J. Bot. 69:670-
675.

Forseth, 1., and J. Ehleringer., 1982. Ecophysiology of two solar
tracking desert winter annuals. [. Photosynthetic acclimation to growth
temperature. Austr, J. Plant., Physiol. 9:321-332.

Forseth, I. N., and J. Ehleringer. 1982. Ecophysiology of two solar
tracking desert winter annuals. II. Leaf movements, water relations,
and microclimate., Oecologia 54:41-49,

Lin, Z. F., and J. Ehleringer. 1982. Studies of photosynthesis in
papaya. I. The effects of light, temperature, water vapor pressure
deficit and carbon dioxide. Acta Phytophysiol. Sinica 8:363-372.

Lin, Z. F., and J. Ehleringer, 1982. Studies of the effects of leaf
age on photosynthesis and water use efficiency of papaya.
Photosynthetica 16:514-519.

Lin, Z. F., and J. Ehleringer. 1982. Changes in spectral properties of
leaves as related to chlorophyll and age in papaya. Photosynthetica
16:520-525.

Mooney, H. A., J. Berry, 0. Bjorkman, and J. Ehleringer. 1982.
Comparative photosynthetic characteristics of coastal and desert plants
of California. Bol. Soc. Bot. Mex. 42:19-33.

Ehleringer, J. 1983, Ecophysiology of Amaranthus palmeri, a Sonoran
Desert summer annual. Oecologia 57:107-112.

Ehleringer, J. 1983. Characterization of a glabrate Encelia farinosa
mutant: morphology, ecophysiology, and field observations. OQecologia
57:303-310.

Forseth, 1. N., and J. Ehleringer. 1983. Ecophysiology of two solar
tracking desert winter annuals. III. Gas exchange responses to light,
C0p, and VPD in relation to long term drought. CQecologia 57:340-351.

Werk, K. S., and J. Ehleringer, 1983. Photosynthesis by flowers of two
shrubs Encelia farinosa and Encelia californica. OQOecologia 57:311-315.




50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61'

62.

63.

Ehleringer - - = - - -

Forseth, I. N., and J. Ehleringer. 1983. Ecophysiology of two solar
tracking desert winter annuals. 1[IV, Effects of leaf orientation on

calculated daily carbon gain and water use efficiency. Oecologia 58:10-
18.

Lin, Z. F., and J. Ehleringer. 1983. Photosynthetic characteristics of
Amaranthus tricolor, a tropical leafy vegetable.. Photosynthetic Res.
4:171-178.

Ehleringer, J., and H. A. Mooney. 1983. Photosynthesis and
productivity of .desert and Mediterranean climate plants. Encyclopedia
of Plant Physiology (New Series) Vol. 12D:205-231, Springer-Verlag, New
York.

Werk, K. S., J. Ehleringer, I. N. Forseth, and C. S. Cook. 1983.
Photosynthetic characteristics of Sonoran Desert winter annuals.
Qecologia 59:101-105.

Lin, Z. F., and J. Ehleringer. 1983. Epidermal effects on spectral

properties of leaves of four herbaceous species. Physiol. Plant. 59:91-94.

Ehleringer, J., and R. W. Pearcy. 1983. Variation in quantum yields
for COZ uptake in C3 and C4 plants. Plant Physiol., 73:555-559.

Ehleringer, J. 1984. Ecology and ecophysiology of leaf pubescence in
North American desert plants, p. 113-132. In E. Rodriguez, P. Healey,
and I. Mehta (eds.), Biology and Chemistry of Plant Trichomes. Plenum
Press, New York.

Pearcy, R. W., and J. Ehleringer. 1984. Ecophysiology of C3 and Cy
plants. Plant Cell Environ. 7:1-13.

Comstock, J., and J. Ehleringer. 1984, Photosynthetic responses to
slowly decreasing leaf water potentials in Encelia frutescens.
Oecologia 61:241-248.

Werk, K. S., and J. Ehleringer, 1984. Non-random leaf orientation in
Lactuca serriola L. Plant Cell Environ, 7:81-87.

Ehleringer, J., and D. House. 1984. Orientation and slope preference
in barrel cactus (Ferocactus acanthodes) at its northern distribution
limit. Great Basin Naturalist 44:133-139.

Ehleringer, J., and C. S. Cook. 1984, Photosynthesis in Encelia
farinosa Gray in response to decreasing leaf water potential. Plant
Physiol. 75:688-693.

Ehleringer, J. 1984, Intraspecific competitive effects on water
relations, growth, and reproduction in Encelia farinosa. Oecologia
63:153-158.

Forseth, I. N., J. Ehleringer, K. S. Werk, and C. S. Cook. 1984. Field
water relations of Sonoran Desert annuals. Ecology 65:1436-1444.
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64, Schulze, E.-D., and J. Ehleringer. 1984, The effect of nitrogen supply
on ygrowth and water use efficiency of xylem mistletoes. Planta 162:268-
275.

65. thleringer, J. 1985, Comparative microclimatology and plant responses
in Encelia species from contrasting habitats. J. Arid Environ. 8:45-56.

66. Ehleringer, J. 1985, Adaptations of annuals and perennials to warm
deserts, p. 162-180. In B. Chabot and H. A. Mooney (eds.),
Physiological Ecology of North American Plant Communities. Chapman and
Hall Ltd., London.

67. Ehleringer, J., and E.-D. Schulze. 1985. Mineral concentrations in an
autoparasitic Phoradendron californicum growing on a parasitic P.
californicum and its host, Cercidium floridum. Amer. J. Bot. 72:568-
571.

68. Ehleringer, J., E.-D. Schulze, H. Ziegler, 0. L. Lange, G. U. Farquhar,
and I, R, Cowan. 1985. Xylem mistletoes: water or nutrient
parasites? Science 227:1479-1481.

Manuscripts in Press or in Review:

Ehleringer, J., and K. S. Werk. Modifications of solar radiation
absorption patterns and the implications for carbon gain at the leaf
level. In T. Givnish (ed.), On the Economy of Plant Form and
Function. Cambridge Univ. Press, London (in press).

Ehleringer, J., and S. D. Hammond. Solar tracking and photosynthesis in
cotton leaves. Crop Science (in review).

Werk, K. S., and J. Ehleringer. Photosynthetic characteristics of Lactuca
serriola L. Plant Cell Environ. (in press).

Comstock, J., and J. Ehleringer. Canopy dynamics and carbon gain 1in
response to soil water availability in'Encelia frutescens Gray, a
drought -deciduous shrub. Oecologia (in review).

Utiman, I., O. L. Lange, H. Ziegler, J. R. Ehleringer, E.-D. Schulze, and I.
R. Cowan, Diurnal courses of leaf conductance and transpiration of
mistletoes and their hosts in central Australia. Oecologia (in review).

Comstock, J., and J. R. Ehleringer. Photoperiod and photosynthetic
capacity in Lotus scoparius Nutt., a Mediterranean climate drought-
deciduous shrub. Science (in review).

tEhleringer, J. R., C. S. Cook, and L., L. Tieszen. Comparative water use
and nitrogen relationships in a mistletoe and its host. 0Oecologia (to
be submitted 6/85). ‘
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Ms. Kris Iverson

0ffice of Senator Orrin G. Hatch
135 Russell Senate Office Building
Washington, D.C. 20510
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Here is the description of our proposed Geologic and Environmental
Hazards Research Center 1 spoke to you about. Since the activities
encompass responsibilities of several agencies, we wonder how best to
proceed, and if a $1.5M two-year initial budget is appropriate.

Sincerely,

et
James/ J. Brophy
Vic€ President for Research

JJB:mh

Attachment

bcc: R. J. Snow
A7 M. Wright
S. H. Ward




GEOLOGIC AND ENVIRONMENTAL HAZARDS RESEARCH CENTER

Summary

During 1983 and 1984, a number of natural events occurred in Utah and
elsewhere in the West that have focused attention on the substantial
destructive power of geologic hazards. These events included among others,
the large Thistle landslide, which severed a railway and main highway and
caused an-estimated $200 million in economic loss, and the dramatic rise of
the Great Salt Lake, which has caused tens of millions of dollars in flood
damage. Attention has also been called to a number of hazards resulting from
man-caused pollution of the environment. One of the largest problems is the
contamination by hydrocarbons of shallow groundwaters in the vicinity of the
refinery complex at North Salt Lake.

There is a clear need for applied research and development of technol-
ogies to monitor, predict and mitigate a wide range of geologic and environ-
mental hazards. The University of Utah Research Institute is proposing to
coordinate such efforts in Utah by forming a Geologic and Environmental
Hazards Research Center. The Center would initiate a program of applied
research and technology development using the large array of talent available
in the State's universities and colleges, state agencies and private indus-
try. The Center would also include a capability to evaluate the social
aspects of hazards, and to implement measures to ensure preparedness. Once

established, the Center would attract both federal and state funds.

Hazards in Utah

Precipitation in Utah during the past two years has broken records. It
has directly caused floods, rise in lake levels and has triggered landslides .

and mud flows. Moreover, the geologic record makes it clear that such pheno-



mena have occurred regularly in the past. Former shorelines of the Great Salt
Lake have been identified that are nearly 10 feet above the present 1lake
level, and we know that the level of the Great Salt .Lake was nearly what it is
now in the late 1800s. Scars of landslides, both large and small, are to be
seen in all of Utah's mountains and foothills, Some historic slides,
including the Manti slide of the mid-1970s, have occurred in dry years.

A potential natural hazard with perhaps the most capability for
destruction and death in Utah would be a major earthquake. The Wasatch Front,
where the majority of Utah's population is located, is a known area of
historic and prehistoric faulting and earthquakes. Evidence from large fault
scarps indicates that some of the prehistoric earthquakes were very large and
probably as destructive as the 1906 San Francisco earthquake. A major
earthquake would cause collapse of buildings, disruption of electrical, gas,
telephone and water supplies and could initiate failure in one or more of the
dams in the canyons above large population centers in Utah.

These and other geologic hazards have been identified in the Governor's
Conference on Geologic Hazards (Circular 74, Utah Geological and Mineral
Survey, 1983), a report on a conference brought together by the UGMS and the
Division of Comprehensive Emergency Management. This report makes
recommendations of technical and social scope to deal with geologic hazards.
It correctly identifies the broad range of talents that will require
coordination in order for a hazards mitigation program to be successfully
implemented in Utah.

Environmental hazards, both natural and man-caused in nature, also exist
in Utah. Each year storms cause damage from flash flooding, hail and
lightning. There is considerable potential for health problems from the

temperature inversions that trap stagnant air in many of the populated valleys



along the Wasatch Front during winter months. Man-caused hazards include the
apparently substantial groundwater pollution problem in the vicinity of the
petroleum refinery complex at North Salt Lake. We understand that the EPA has
identified this site as one of the top priority areas in the U.S. for clean-
up. Other pollution problems include uranium tailings and mine waste in
southern and western Utah, and pollution of rivers and lakes from agricultural

activity as well as acid rainfall apparently resulting from burning of coal.

State of the Art

Awareness of the magnitude of hazards has grown rapidly over the past
several years. At the present time, there are no reliable methods for
predicting landsliding, earthquakes, dam failures, extended periods of
polluted air due to temperature inversions, or many other natural hazards.
Technology to map and monitor movement of groundwater pollution is primitive
and expensive to apply over broad areas. In addition, there has been little
development of laws, regulations and codes to ensure preparation or mitigation
of effects of hazards. There appears to be a substantial information gap,
that is, education of the public in hazards potential and methods of
preparedness is highly inadequate. Although most people would profess to
believe that preparing for hazards can save a great deal of money over simply
dealing with them after they occur, there has been little actual
preparation. State legislators always find it difficult to recommend
expenditure of funds for preparedness for an event that may not happen for
years.

In short, we lack techniques to assess and mitigafe most hazards and we
Tack the public awareness necessary to implement measures to prepare for the

potentially disasterous effects. Much needs to be done.



Concept for the Center

The University of Utah Research Institute proposes to form a Geologic and
Environmental Hazards Research Center within the Institute. We would organize
and make use of the substantial capability for research, technology
development and implementation of mitigation measures for the broad range of
hazards that exist in Utah. We would formulate and coordinate a comprehensive
program to assess hazards in Utah and would initiate work on the highest
priority hazards in terms of potential destruction, economic disruption and/or
loss of life. We would work closely with existing Utah state agencies in
helping to prioritize activities in the Center and in implementation of
results. We would also work closely with Federal agencies doing hazards work
such as the U.S. Geological Survey, the Federal Emergency Management Agency
and the Environmental Protection Agency.

Assessment and mitigation of both man-induced and natural geologic and
environmental hazards require an interdisciplinary effort. A broad range of
scientific and engineering studies will be required. Of equal importance will
be studies of the social consequences of hazards and mitigation measures, and
appropriate means to implement programs to deal with preparedness and
emergency measures. Obviously, there must be close coordination between the
Center and federal agencies performing pertinent scientific work on the one
hand, and between the Center and Utah state agencies charged with
administering programs of hazards mitigation, preparedness and emergency
management on the other hand.

Utah has a valuable pool of ta]eﬁt available in its several universities
and colleges, state agencies and private industry to perform a great deal of
the needed scientific, engineering and socio-political studies that are

needed. What is Tacking is coordination of this talent. No single state



agency has a coordination mandate, and, further, state agencies such as the
Utah Geological and Mineral Survey and the Division of Comprehensive Emergency
Management have no research or technology development functions. The result
in Utah has been that such federal agencies as the U.S. Geological Survey and
the Environmental Protection Agency have been left with the technology
development functions. Although these federal agencies have individual
programs covering certain hazards, there is no coordinated program on

hazards. Furthermore, when they work in Utah, they tend to bring in staff
from their central facilities outside the state as well as outside contractors
to supplement their staffs. The result is that little of the experience
developed by such federal programs remains in Utah and few of the funds remain
in the state. We believe that a hazards research center in Utah would be
capable of attracting talent as well as funds, and that more of the experience
could remain in Utah as the programs progressed, giving Utah a future

capability to deal with its hazards problems.

Initial Projects

We propose to initiate the following projects to begin work at the
Center:

Multi-Hazards Assessment. There has been no effort in Utah to assess the

broad range of hazards that affect a given geographic area. What little
assessment done has been mainly to assess an individual hazard wherever
it might occur. Yet Utah's population concentration along the Wasatch
Front together with the identification of this area as having many
recognized potential hazards indicates that a multi-hazards assessment in
this identified geographic area is needed. For instance, larger losses
of 1ife and property in an earthquake may result from dam failure and

subsequent flooding than from the quake itself. As the initial step,



this study would be a broad, reconnaissance identification of hazards,
which would then be prioritized for further, more detailed work.

Earthquake Hazards. The U.S. Geological Survey has identified the

Wasatch Front in Utah as the highest priority area in the U.S. for a 3-
year program to investigate earthquake potential and estimate damage and
loss in the event of a major earthquake. We would seek to obtain funding
from this program to supplement funds requested herein to carry out
geological and geophysical work along the Wasatch Front.

Landslide Hazards. During the winter of 1983-84, the University of Utah

and the University of Utah Research Institute designed, built and
installed a landslide monitoring system in Rudd Canyon, near Farmington,
and in Reynolds Gulch in Big Cottonwood Canyon. We worked closely with
the Utah Geological and Mineral Survey and the Division of Comprehensive
Emergency Management on this project. Alarms sounded in the Davis County
Sheriff's office, where the Rudd Canyon monitoring signals were tele-
metered, warned of the major debris flow that occurred there on May 16,
1983. This highly successful monitoring and alarm system needs to be
improved and deployed more widely on known slide areas in Utah. We would
work with UGMS and CEM to do this.

North Salt Lake Groundwater Pollution. We propose to begin work with the

EPA to assess the extent of the pollution problem near the refineries and
to develop techniques to either remove or stablize the pollutants.

Program Coordination. We would build the infrastructure needed to carry

out multi-hazards research and mitigation. Specifically we would assess
the talent available in Utah in academia, government and industry. We
would initiate contacts with federal and state agencies to ensure input

of pertinent information and dissemination of results. The result would



be an infrastructure to carry out research and disseminate results.

Budget

We anticipate that the Geologic and Environmental Research Center could
be established and become self-supporting in two years. We require funds for

the first two years as follows:

Two-Year Budget

$K

Multi-Hazards Assessment 425
Earthquake Hazards 150
Landslide Hazards 450
North Salt Lake Groundwater Pollution 125
Program Coordination 300
$1,450K

General Statement About the University of Utah Research Institute. The

University of Utah Research Institute (UURI) is a self-supporting corporation
organized in December 1972 under the Utah Non-Profit Corporation Association
Act. It is owned by the University of Utah, and its President is James J.
Bropohy, who is Vice-President for Research of the University of Utah. Under
its charter the Institute is separate in its operations and receives no
financial support from either the University of Utah or the State of Utah.
The charter includes provisions for UURI to conduct both public and
proprietary scientific work for governmental agencies, academic jnstitutions,
private industry, and individuals. In this work UURI has a close technical
association with the University and is able to draw upon the talents of

faculty and students. When such activities are proprietary UURI may be taxed



on income as determined by IRS codes.
UURI is composed of three laboratories:
The Earth Science Laboratory
The Center for Remote Sensing and Cartography
The Environmental Studies Laboratory
The staff is a balanced group of scientists including 9 Ph.D, 7 M.S., 10
B.S., and 17 Support personnel. Current contract volume is about $3 million

per year. UURI occupies laboratory and office space in Research Park,

adjacent to the University of Utah campus.
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GEOSCIENCES

I. Introduction

The Geosciences Division supports research in the atmospheric and terres-
trial sciences, that is, the physical sciences of planet earth excluding ocean
media. The continental environments involved cover the entire range from
polar to mid-latitude to tropical and the spectrum of natural and man-modified
surfaces, perpetual snow or ice, tundra, deserts, rivers and lakes, forests,
etc., and under all weather conditions, favorable and adverse, clean air and

" polluted air. The atmospheric sciences and terrestrial sciences are by nature

highly interdisciplinary. Atmospheric and terrestrial problems that are of
concern to the Army have increasing need for attack by interdisciplinary
research teams. For more specific information on the program of the
Geosciences Division, contact Dr. Walter A. Flood (atmospheric sciences) or
Dr. Steven J. Mock (terrestrial sciences).

II. Terrestrial Sciences

The terrestrial sciences program addresses Army problems arising from the
variable ‘characteristics of the terrain. This is admittedly an extremely
broad and diverse subject area ranging as it does from seismic propagation in
soils to techniques for automated mapping. Three major research categories or
thrust areas are delineated with examples of major problems.

1. Properties of Earth Materials

a. Soil and rock mechanics and dynamics (including snow and ice):
This is an area of extreme importance to all phases of military construction
from expedient field fortification to permanent facilities. Of particular
interest are:

(1) Constitutive relationships under static and dynamic loading
2 including 2- and 3-phase systems.

(2) Methods for testing and measuring -properties in situ.

(3) Relationships between Tlaboratory measured properties and
those in situ.

(4) Stress wave propagation in unconsolidated, anisotropic
media.

b. Novel techniques and instrumentation: Remote (non-contact) and
emplanted sensors or systems which can measure properties in-situ are highly
desirable. Particularly of interest are methods for determining the complex
dielectric constant as a function of depth in the near surface (down to 100
meters), for detecting small scale anomalies, such as tunnels or caverns and
for measurement of seismic and electromagnetic anisotropy.
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2. Earth-Fluid Dynamic Processes

A continuous dynamic interaction between solid earth materials and
the most abundant flyids, water and air, takes place at the éarth surface and
below the surface. M1T1tary problems arising from these processes include
Tocalized flooding on the battlefield, wave and tidal action on amphibious
operations and port and harbor 1nsta11at1ons natural or battlefield-induced

‘dust as. a function of soil properties and veh1c1e induced susceptibility to

erosion of terrain. Specific areas of interest include:

a. Soil Moisture: Questions remain as to whether the physics of
time-dependent water niovement in soils hav1ng sporad1c surface inputs is well
enough understood to successfully develop adequate soil moisture predictive
models. Research is desired in the following areas:

{1} Experimental and theoretical studies’ of time-dependent
vértical movement of moisture with variable inputs.

(2) Methods to measure/monitor soil moisture (a} by remote
means, {b) with emplanted sensors or (c) combinations to
these, '

(3) Spatial variation in soil moisturé as a function of
terrain, soil types and microclimate.

b. Rainfall -Runoff Modellings Streamflow modelling has reached an
advanced state in civilian use for flood forecasting and routing. The mili-
tary addresses a more difficult problem, namely forecasting runoff in small to
medium sized ungaged basins. Specific research areas are:

(1} Parameterization of stage frequency as a function of basin
characteristic and antecedent conditions.

(2) Addptive hydrologic models for sparse data areas; i -e.,
which of the available hydrologic models are best used in
areas having variable topography, vegetation and amounts of
data.

3. Remote Sensing and Mapping

Resgarch interests: in these areas of the terrestrial sciences
include:

a. Novel concepts and techniques for remote measurements and inter-
pretation of surface and subsurface properties and anomalies.

b. ' Theoretical and ‘experimental studies Jeading to terrain
modelling, sensor. modelling -and feature signatures in frequencies from
microwave to ultraviolet in relation to feature extraction, reférence scene

generation and simulation.
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c. Image (and other} sensor interpretation and processing research
directed toward automation of the mapping processes from image acquisition to
data base preparation, map and other terrain display products.

I11. Atmospheric Sciences

The atmospheric sciences program is subdivided into four major research
categories: {1) Atmospheric Effects on Propagation, (2) Atmospheric Sensing
and Probing, (3) Small Scale Atmospheric Processes and (4) Aerosol Research,

1. Atmospheric Effects on Propagation

Active and passive electromagnetic systems operating at wavelengths
ranging from the centimeter through the ultra-violet as well as acoustic
systems are performance limited by weather and battlefield conditions.
Examples of propagation effects of interest to this Division include absorp-
tion by gasses, absorption and scattering by natural and battlefield aerosols
and as a corisequence of adverse weather, turbulence and battlefield turbidity,
the degradation of the mutual coherence function and the contrast of images
and targets.

The effects of realistic atmospheres and realistic terrain on the
long range propagation of sound waves is another- area of interest to this
office. Modelling efforts, backed up by complete path characterization, are
»requ1red to predict, with high accuracy, among other things, noise level
contours around Army training centers: ‘

Whether investigating EOQ system performance or acoustic wave propaga-
tion, it should be clear that experiments should be accompanied by extensive
micro-meteorological measurements as well as a complete description of the
particulates suspended along the propagation path. Furthermore, the relation-
ship among the micro- meteorolog1ca] parameters, the larger mesosca1e weather
conditions and the local terrain features should be established.

Research is also required in the reflection/scatter and backscatter
‘from vegetation and snow-covered terrain at near millimeter wavelengths (N.85
to 3.2 millimeters). Particular attention should be paid to the physical
consequences of the small antenna "footprint" and its effects on ‘the statis-
tics of the forward .scattered and backscattered return; the effects of antenna
polarization should be carefully investigated.

2. Atmospheric Sensing and Probing

Potentials exist for advances in remote and in situ atmospheric
sensing and probing, for real-time surveillance of atmospheric conditions and
parameters. There are indications that this can be accomplished economically,
and with spatial and temporal resolution and precision nét attainable with
traditional techniques. Further development of these techniques applicable to
problems in the preceding thrust areas ¥s needed. Of special interest are:

a. Techniques for remotely measuring thé optical properties of the
atmosphere including natural and man-made aerosols.
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b. Techniques for automated, remote measurement of meteorological
parameters; e.g., precipitation, temperature, humidity, cloud height, horizon-
tal and slant range visibility, pressure, wind, windshear and turbulence.

c. Techniqdes for remote and real time sensing of chemical and
biological agents in the atmosphere.

3. Small Scale Atmospheric Processes

Primary interests in the meteorology of small scales of space and
time are in developing techniques and mesoscale models of the atmosphere for
depiction and prediction of meteorological conditions over the battlefield.
Research efforts will be concentrated on:

a. Processes controlling formation and dissipation of fogs, clouds
and precipitation.

b. Terrain effects on the planetary boundary layer and meteorologi-
cal conditions.

c. Horizontal, slant and vertical variability of atmospheric ele-
ments.

d. Models capable of predicting transport, diffusion, scavenging and
interaction of natural; e.g., dust and smoke, and man-made materials (includ-
ing chemical and biological agents) released into the atmosphere in complex
terrains and/or under adverse weather conditions.

4. Aerosol Research

The Army requires increased knowledge of the atmosphere as an aerosol
system: characteristics of the aerosols, their involvement in meteorological
processes and the effects of natural and manmade aerosols on visibility,
obscuration and the transmission of electromagnetic energy. Research will
emphasize:

a. New concepts for determining, analyzing and characterizing
natural and man-made solid and liquid particles in the atmosphere including
the origin, size, concentration, shape, orientation, composition, source and
sinks, frequency of occurrence, temporal and spatial variations and deposition
and scavenging.

b. Processes of formation, growth and dissipation of natural (fog,
cloud, precipitation) and man-made aerosols (smoke, dust).

c. Improved methods for characterizing the aerosol environment of
the battiefield.
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15. FARTHQUAKE HAZARD RESEARCH NEEDS AND DISSEMINATION OF INFORMATION
Chairperson: Walter Arabasz, University of Utah Scismograph Stations ’

Taopic a: Centralized carthquake information source and Topic ¢: Strong motion instrumentation

Topic b: Detailed mapping and studies

Problem: There is a need lor detailed mapping and stud-
ies of: (1) the Wasaich lault; (2) other active
faults throughout the State: j(3) liquelaction
potential: (4) engineering pmlpcrlicsjund 3D
distribution ol foundation materials)! and (3)
site response.

FEstablish a State seismic risk assessment pro-
gram to compile existing studics and systemuati-
cally obtain additional data 1o provide scismic
risk information at scales and in formats usable
by county and local ofTicials. Such a program
should focus on items listed above,

Utah State Legislature :

Greater than $100,000 per year

-

Action:

dissemination program Problem:  There is a lack of adequate strong motion
Problem:  Seme meéchanism is needed to provide instrumentation within the State of Utah which
‘ centralized source of information relating to is needed for carthguake resistant engineering
! | carthquake hazards in thah and o facilitate the design,
' disseminauon of resulls of on-going carthquake Action: A Stale program of strong motion instrumenta-
' hazard rescarch, The general pulilic necds a tion should be established to carry out the
readily “identifiable source ol infogmation and recommendation of the report of the Seismic
assistance: Further, o host ol technical users Salcty lA(Ivist)r)’ Council. Implementation of
need the assistance of a modern such a strong molion  program  may be
infornution/resource oftice - particularly tor achieved, in part, by a requirement lor instru-
4CCess wlup-lo~dulc information not readily mentation in najor Stale construclion projects.
avaitable in standard fibraries, Res Qig: Utah State Legislature
Action; An informaton/resource office (distinet from Cost: Sec SSAC report for cost estimate
a publication siles otfice) should be established I L. .
within State government and operated by an in- I,opl( d: bm')!lu ).',r()lflld umllmf lll':()rfllflllol.l
formation specialist (he Utah Geological and Problem: There is neced Ior' mloumulll(m rc?cvunl 10
' Mineral Survey appears (o be a logical agency). strong gmund mnuon. ussqcmlc.d .wnh (%urll?-
! Functions, should include: (1) aggressive ic- quukc_s: tn l-hc Utah region, SL}Ch ml(;n’m.ulum s
quisition ind fibrary maintenance of at least essential .Ior curlh.wukc—rcsts‘mnl (!CSlgn a.nd
one file copy of publications. reporis. ( construction practices and for seismic risk
newsclippings,  newletiers, cte. relevant 1o . assessment. - . .
earthyuake hazards in Utah and bordering Action: Devetopment within the §lulc of the cupuc:nly
regions, (2) on-site availability of library mate- o , C()l.'I(ILICl rescarch —in slrgng motion
rials and photo-copying service 1o meel needs csnmuu.on,. m. unuly.zc stong motion data, and
ol aut-ol-town uscrs: (3) provision of reference !0 provide "ﬂ.()”m.“(m on slroqg ground shak-
services 1o meet telephone and  on-site ) ll'lg to the enginecring community.
requests: (4] establishment of computerized Res Org: (mv]crnnr for action by his office or a State
data base to facilitate information retrieval of . agency _
holdings: (5) intcraction with diversc researc- Cost: $100,000'10 $150,000 per year
hers and  officials  to provide  informed Topic e: Policy advisory group
assistance, in their stead, to general public. Problem:  Lack ol a policy advisory group at the State
ResOrg: Governor for action by his office or a State level on geological hazards
; agency Action: An advisory policy group should be formed
Cost: $35.000 1o 540,000 per year. with  representatives  from the following

groups: (1) carth scientists; (2) engineers; (3)
public officials; (4) business and industry; (5)
l general public.

ResOrg: Governor for action by his office of a Siate
agency ]
Costy) $10,000 '
+ i

Topic f: Transfer of information

Problem: Some mechanism is needed to facilitate trans-
fer of information from carthquake-hazards re-
scarchers ;1o individuals responsible for public
education'and public policy.

Action: Periodic workshops should be organized

ResOrg:  Governor for action by his ollice or a State
agency.

Cost: S10,000 |




review issues  relating  to mudfow

hazards and to develop recommend-

tions for developing unitorm Mudiow

| Damage Prevention Ordinances) within
the County that meet local conditions,

¢. Makce available  technical  publications
and case studies on mudflow hazards and
MudNow Dumage Prevention Ordinance
Programs.

d. Provide information on the wdministra-
tive aspects and procedures! lor imple-
menting Mudflow Damage: Prevention
Ordinances. ;

2. Require communities receiving "State finan-
cial assistance for lood and  mudilow
damage to enact a Mudflow Damage Pre-
vention Ordinance as a condition for receiv-
ing State mitigation and other State disaster
recovary funds.

3. Lstablish a progrum at the State level for
certitying professional engineers responsible
for soil analyses, grading plans, drainage
plans, und other site development plans.

4. Initiate, in coordination  with  FEMA

ln through the National Flood Insurance Pro-

Res Orp:

Cost:

[
;
|
'

Litah ¢ icnllugicnl and Mineral Suevey, Circular 74, 1983

gram (NFIP) and other Federal agencices, a
program lor idemitying mudflow hazard
arcas, particularly those aftected by rapid
growth. These detailed engineering studies
are necessiary (o serve as the technical basis
for Mudflow Diimage Prevention
Ordinances. However, until such studies are
completed local governments should utilize

the best available data such as the maps of

recent mudilow cvents and/or those devel-

oped by approximate engineering methods.
‘The responsibility for establishing an cflective
MU(“]():W Damage Prevention Ordinance Pro-

gram with the State is the joint responsibitity of

the Governor, the State Legislature, State
Agencies and local public officials.

The cost ot a modest program to address the
mudflow hazard through Mudflow Damage
Prevention  Orcdinances would  involve
$100.000 per year Tor tunding a technical assis-
tance and a mudilow study program. The fund-
ing to cstablish the necessary certification pro-
gram is dependent upon existing mechanisms
for certilying professional engineers within the
State.

28. RESFARCH NEEDS FOR LANDSLIDES/MUDFLOWS
Chairperson: Robert W, Fleming, U.S. Geological Survey

Topic a: Studies to protect life and property from landslide

hazards
Problem:

Action:

Res Org:

Problenm:

(1) During the disaster ol 1983, much of the
concern and damage was associated with failure
of reservoirs. One reservoir lailed, 1wo others
(Gunnison and Huntington) caused greal
concern, one {Twin Lake in 12-Mile Canyon)
was partially draincd to prevent a potential
disaster, and scveral others including Joe's
Valley and two reservoirs in American Fork
were involved in landsliding,

A reconnaissance investigation ol reservoirs
should be completed during 1983-84 to identity
those with polcnli;il problems from landslides
and other defects. An cvaluation of hazards
should be made together with notification to
owners of these reservoirs that could fail
during a continuation of the present weather
cycle.

Study should be done by the Utah Geological
and Mineral Survey or through contract with
an engineering geologic consulting firm.

(2) The landslide at Thistle demonstrated how
vulneriable our commeree is 10 diisruplion by
landslides. The landslide at Thistle was a reacti-
vation ol a large. ofd kindslide that has moved

Action:

Res Org

Problem:

Action:

small amounts through much of this century.
The reactivation of large, old landslides is relat-
¢d 10 rising subsurface water levels in response
to abnormally high precipitation. A continua-
tion of even normal precipitation will undoubt-
cdly trigger more landslides of the same type.

In conjunction with land-use planners, identify
dreas which are critical for maintenance of es-
sential transport of energy and commodities.
Conduct a reconnaissance of these areas (o
identity arcas of past landsliding and visit par-
ticularly critical sites (o evaluate likelihood of
reactivation of landstide movements.

Utah Geological and Minceral Survey or con-
tract with engineering geologic consulting firm.
(3) One of the overlooked, but important
hazards in the metropolitan areas along the
Wasatch Front is the failure of the “benches.”
These small failures are probably caused by
high ground-walter levels and imprudent con-
struction practices and result in large damage
(o property.

A basic study of past failures is necded 1o deter-
mine habitat, materials, influence of construc-
tion and drainage changes, and intensity of
events. From this could come an evaluation of
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where problems are most likely! to opccur in

futurc years and lead 10 public acceptance of

grading codes and avoidance zoning as mitiga-
tion methods,
Utah Geological and Mincral Survey or a pri-
vate consulting firm.
(4) Other stoudices to protect dife and property
from landslide hazards. Several other studies
were recommended 1o protect life and property
from landstides. 1 ihink the group feh that they
were generally of lower prionily than the three
listed above.. The 1ype of probleni and recom-
mended action are evident [rom the title of the
supgested study.

a. Evaluation of ditferent  hazird
system for debris low events.

b. Demonstration project ol ditterent debris
Now control meuasures including
channclization, catchment basins, and di-
VErsion structures.,

¢. Prepare fora rapid response Lo initial indica-
tions of a disaster in much the same way as
in 1983, Howcever, in this case, attempt lo
mobilize more people to obtain inlormation
of reséarch value in addition o producing
more  conlicent ol hour-
bv-hour hazards,

warning

assessments

Tapic b: Studies to learn more about landslides and asso-
ciated hazards

Problem:

Action:

29. LAND CONDEMNATION TO REDUCE RIS

(1) The loss of information from removal of

stream gages in the canyons north of Salt Like
City was an unloriunate resull of austerity in
water and hazards studics nationwide. The
snowpack and stream gage data would have
been of great value in assessing the probability
of future events of the same type in the same
areus.

In al least a tew areas, re-establish the stream
gages and snowpack measuring system. Priori-
ties for areas should be determined from an
evaluation of risk to property and lives.

USGS Waier Resources Division or perhaps
local university.

(2) The most damaging failures of 1983 were
classic soil slip/debris Nows, We have learned a
l
i

Action;

Res Org:

Problem:

Action:

Res Org:

Problem:

Action:

Res Org:

) 59

great deal about these failures in the past

twenty years but many of the critical studics

leading 1o reduction ol damages have not been

completed.

Scveral studies were proposed which apply to

this problem, They are:

a. model studics ol flow processes,

b, characterization of susceptible source arcas,
materials, and deposits,

¢. cffects of microstructure on the distribution
ol soil slips/dcbris Nows;

d. comprehensive instrumentation of a sclect-

cd  walershed 10 measure pore  water
pressures,  precipitation,  runofl,  and
deformations;

¢. conduct research to establish recurrence in-
lervals lor such events.
These studics are open and will not be pursucd
withoul strong pressurc. They could be con-
ducted by any ol the compelent rescarch or-
ganizations including the Utah Geological and
Mineral Survey, universities, consulting firms,
and the USGS.
(3) The landslide at Thistle was the most costly
in the history of the United States to date. The
repercussions will be felt for years in the future.
Conduct a comprehensive autopsy ol the lands-
lide to determiine costs and aiternative actions
for response to the crisis. This could result in
millions of dollars in savings in future lands-
lides of the same type.
The study should be conducted by an indepen-
dent board or group of scientisls and tay pcople
without direct involvement in the event.
(4) The disaster of 1983 was largely a flood and
landslide disaster. It has pushed the earthquake
issue into the background for the moment but
the issuc should nol be ignored.
Techniques are being developed for assessment
of relative seismic slope stabilily and the more
promising of these should be applied along the
urban corridor of the Wasaitch Front. This
should include a continuation of studies of
liquefaction of poorly consolidated debris.
Early studics have been done by the USGS and
continuations should be initiated by the USGS.

K TOLIVE FR(;M GEOLOGIC HAZARDS

Chairperson: Bruce Kaliser, Utah Geological and Mineral Survey

Topic a: Homeowners® protection

Problem:

Action:

Protection of prospective homeowners lrom
geologic hazards.

Local government building inspection depart-
ments may accept waivers from liability tor

Res Org:

single dwelling ots at their option. Such waiv-
crs would be recorded and would appear on

~deed and on title insurance policy for subse-

quent buyers.
Local government



e

i
."? “' i
’it‘ 1 ( '|:

l&es’ Org:! y

I\‘ | ": |

© Governor's Conference on Geologie VHazards

t

i

|
]
§

il

Action:

Problem:

[ |

more Jocul participation (lwue the original
amount},

(1) Pressure put on our congressional delegates
to try and have congress fund the project. (2)
The State of Utah tund the project either par-
tally or compleicly. (1) Eliminae lhtc Corp of

{
[
' ‘

Res Org:

Cost:

' 65

Engincers and Iet State and local interests build
the project.

Mectropolitan Water District of Salt Lake City;
Salt Lake County Flood Control; State and
County Parks and Recreation.

$85,000.000

17. BANI\IN(. AND G H)I OGIC HAZARDS
C hairperson: Richard Kopp, Valley Bank and Trust

| i

lopu a: Lending policy Action: (1) Governor’s conference for bankers and len-
Bankers and other lenders necd to be made ders Lo achicve awareness and possible aclions.
aware of the importance of consideging the pre- (2) Outreach program to cducate. (3) Geologic
scnee of geologic hazards as part of theirlend- hazards handbook for laymen. (4) Multi-hazard
ing policy. They also need to be made aware of mapping program Lo identily hazards. (5) Con-
the engincering and planning options which sideration of immediate action Lo prevent possi-
can be uscd o “work around” a potential blc 1984 disaster.
hazard situation,

Iy | 38. .E/\R'I"HQL!AKE MONITORING AND PREDICTION

Chairperson: Robert Smith, Department of Geology and Geophysics, University of Utah

Topic a: Coordination of evaluations and warnings

Problem:

Action:

Res Org:

There is a need for identilication of the lead
State agency o coordinate cvaluations and
wiarnings of carthquake hazards.

Designate the Utah Geological and Mincral
Survey as the lead agency.

Governor for action by his oflice or a State
agencey

Topic b: Seismic monitoring

Problcm:

Action:
3

Topic ¢:
ment

Problem:

O

There is a necd for long-term support for scis-
mic monitoring as part of the Suate-Federal
partnership.

There should be an analysis of State commit-
ments both 10 the operational support and
upgrldnmc of carhtguake- mnmlormb facitities
,n Ul.lh ,

( Governor by his oflice or a State agency

Wasatch Front carthquake deformation assess-

There is considerable unceriainly in assessing

i |

Action:

Res Org:

the level of pre-carthquake deformation along
populated scgments of the Wasatch Front and
other active arcas in the State.

Avenues should be explored for Federal-Stale
cooperation  to  cxpand  current  geodelic
monitoring.

Governor for action from his office or a Stale
agency

Topic d: Agency cooperation

Problem:

Action:

Res Ory:

There is a need for cooperation of State, Feder-
al and private agencies (including utilities) who

can provide communication services to re-
scarch institutions  involved in geophysical
monitoring,.

Conduct workshop

Governor for action by his office or a State
agency

39. GRADING AND HILLSIDE ORDINANCES
Chairperson: William J. Kockelman, U.S. Geological Survey

Topie a: Adoption of ordinances

Problem:

Action:

Only a few cilies and counties have regulated
development in hazardous geologic areas.

State Legnshuuu should ruunr;‘ cvery city and
couniy lo | adopt & prading, ’hunldmg>

Res Ory:

subdivision, ‘or other development ordinance
that regulaics development in hazardous geo-
logic arcas.

State Legislature, citics, countics.
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WORKSHOP ON "EVALUATION OF REGIONAL AND URBAN EARTHQUAKE

HAZARDS AND RISK IN UTAH"

‘State Capitol Building
Salt Lake City, Utah

August 14-16, 1984

Final Program

. Note: Sessions are in the State Capitol Building unless otherwise noted in the program.

TUESDAY, AUGUST 14, 1984

08:00 a.m.

08:30

09:00

20 minutes

40 minutes

10:00
10:30

30 minutes

Registration
Moderator: Paula Gori

Welcome
--Honorable Scott M. Matheson, Governor of Utah
—-Genevieve Atwood, Director, Utah Geological and Mineral Survey

Introductions, objectives, and procedures of workshop
~-Paula Gori, U.S. Geological Survey

PLENARY SESSION 1: EVALUATION OF EARTHQUAKE HAZARDS
AND RISK ALONG THE WASATCH FRONT, UTAH

Objective: To review an integrated series of overview-type
presentations identifying important research results obtained in the
past several years which are now being used to evaluate the hazards
of ground shaking, earthquake-induced ground failure, surface fault
rupture, and tectonic deformation in Utah and their associated risk.
These results provide a technical basis for answering the general
questions about each hazard:' WHERE? WHY? HOW BIG? HOW
OFTEN? WHAT ARE THE PHYSICAL EFFECTS AND POTENTIAL
LOSSES? and WHAT ARE THE OPTIONS FOR REDUCING LOSSES?

Review of Regional Geology and Tectonics
—~Ronald Bruhn, University of Utah

Seismicity and Earthquakes of Utah and the Wasatch Front: Paradigm

* and Paradox (includes presentation of a film).

--Robert Smith, University of Utah
Break

PLENARY SESSION I (CONTINUED): EVALUATION OF EARTH-

8%:}1;3 HAZARDS AND RISK ALONG THE WASATCH FRONT,

Review of Earthquake Recurrence and Fault Behavior, Wasatch Fault
Zone
--David Schwartz, Woodward Clyde Consultants



30 minutes

30 minutes

12:00 noon

01:30 p.m.

Review of Liquefaction Potential and Slope Stability, Wasatch Front
Area
—Loren Anderson, Utah State University

Review of Soil Response, the Ground Shaking Hazard, and Loss
Estimation, Wasatch Front Area

--Ted Algermissen, U.S. Geological Survey

--Walter Hays, U.S. Geologzcal Survey

Lunch (Cafeteria located between Capitol Building and State Offtce
Building will be available for lunch.)

FORMATION OF DISCUSSION GROUPS TO CONSIDER TOPICS
INTRODUCED IN OVERVIEW PRESENTATIONS AND TO ADDRESS
IMPORTANT QUESTIONS

Moderator: Walter Hays

Objective: Four discussion groups will meet simultaneously,
considering topics introduced in the overview presentations and
addressing the following questions:

1. What technical problems are unresolved and require more
focused or additional research?

2. Is the current research properlj’ focused on the correct
physical parameters (i.e. will current research studies solve
important unresolved technical problems)?

3. What additional research should be undertaken to achieve
research and implementation goals?

Each group will have a moderator, recorder, and one or more
stimulators. The stimulator's role is not to give a lengthy
dissertation, but in a 10-minute presentation, to take a stand on one
or more technical issues, to recommend specific research to resolve
these issues, and to provoke discussion. The recorder will prepare an
oral report, giving the range of views and the consensus of the

group. The moderator will make certain that all participants have a

chance to state their views, but not give papers. The report will be
given orally and incorporated in the proceedings.

GROUP 1--Synthesis of regional geologic and geophysical studies for
evaluation of earthquake hazards and risk in Utah.

Moderator: Ernest Anderson, U.S. Geological Survey
Recorder: Bruce Kaliser, Utah Geological and Mineral

' Survey
Stimulators: David Schwartz, Woodward Clyde Consultants

and Walter Arabasz, University of Utah



03:00
03:30

45 minutes

Unresolved technical issues relevant to Utah will be identified from
the following topical subjects: historical seismicity versus tectonics,
seismic cycle, segmentation of faults, characteristic earthquakes,
seismic gaps, time-dependent earthquake recurrence, mechanics of
the Wasatch fault zone, (normal fault, strike-slip fault, listic fault),
mini-Sosie reflection data, etc.

GROUP 2-—-Synthesis of geologic, geophysical, and engineering data
for evaluating the ground-failure hazard and risk in Utah.

Moderator: Don Mabey, Utah Geological and Mineral Survey
Recorder: Darrell Herd, U.S. Geological Survey
Stimulators: Jeffrey Keaton, Dames and Moore and

Leslie Youd, U.S. Geological Survey

Unresolved technical issues relevant to Utah will be identified from
the following topical subjects: Regional and site-specific prediction
of liquefaction potential, regional and site-specific prediction of
debris flows, reactivation of landslides, variation in seasonal risk,
influence of material properties on triggering and runout of debris
flows, etc. '

GROUP 3--Synthesis of geologic, geophysical, engineering data, and
wulnerability studies for evaluating the ground-shaking hazard and risk
in Utah.

Moderator: Edgar Leyendecker, National Bureau of Standards
Recorder: Stan Crawley, University of Utah
Stimulators: Albert Rogers, U.S. Geological Survey and

Richard Hughes, R.S. Hughes Company, Inc.

Unresolved technical issues relevant to Utah will be identified from
the following topical subjects: local ground response, inventories of
buildings and lifeline systems, vulnerability studies, acceptable risk,
building codes, architectural practices, construction practices, etc.

GROUP 4--Special session on legal issues related to hazard mitigation
policiesin Utah.

Moderator: Susan Tubbesing, Natural Hazards Research &
Applications Information Center
Recorder: Lynne Barnhard, U.S.Geological Survey
Stimulators: James Slosson, Slosson and Associates and
. Mike Richman, Vancott, Bagley, Hornwall, &
McCarthy
Break

PLENARY SESSION 1 (CONTINUED): EVALUATION OF EARTH-
QUAKE HAZARDS AND RISK ALONG THE WASATCH FRONT,
UTAH

Reports of discussion groups and interactive discussion.

3
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45 minutes

5:00

06:00

Wasatch front hazards information system. (One of the five
interrelated components of the current draft work plan.)

Objective: A presentation describing a directory ("yellow pages") of
the researchers, the hazards information (data, maps, reports, and
bibliographic references) being produced by this research, and the
procedure for obtaining information from the researchers.

—Arthur Tarr, U.S. Geological Survey

--Don Mabey, Utah Geological and Mineral Survey

Adjourn and reconvene at Hotel Utah

Dinner at Hotel Utah, Empire Room (a ticket for dinner is provided

for all registrants). Technical session follows dinner in Bonneville I.

TECHNICAL SESSION ON EVALUATION OF EARTHQUAKE
HAZARDS AND RISK ALONG THE WASATCH FRONT, UTAH

Objective: To give details about individual research studies.
Organized and moderated by Walter Arabasz, University of Utah,

Robert Bucknam, U.S. Geological Survey, and Lawrence Reaveley,
Lawrence Reaveley and Associates.

‘WEDNESDAY AUGUST 15, 1984

08:30 a.m.

30 minutes

30 minutes

09:30

PLENARY SESSION 2: RESPONDING TO THE EARTHQUAKE
HAZARDS IN UTAH

Moderator: Walter Hays

Note: This session is designed to present information to the Utah
legislature which will be meeting on this day. The schedules of the
workshop and the legislature will be synchronized.

Objective: Presentations describing continuing actions to improve the
state-of-earthquake-hazard-awareness- and preparedness in Utah,
building on past experiences.

The potential vulnerability of city lifeline systems to earthquake
hazards.
—Anshel Schiff, Purdue University

A hypothetical scenario of a damaging earthquake on the Wasatch

front, portraying the resultant crisis environment and real-time

pressures for solutions to critical problems.
--Charles Thiel, Telesis Inc.

Formation of Governor’s Commission and Special Action Groups.

.(Special Action Groups will reconvene in auditorium of State Office

Building.)

TWO CONCURRENT SESSIONS (Session 1 in State Capitol and
Session;2 in State Office Building.)

4
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30 minutes

90 minutes

11:00

40 minutes

20 minutes

12:00

01:30 p.m.

Session 1: Special presentations to the Utah legislature suggesting

actions in the context of existing buildings, lifeline systems, and

preparedness planning that can be initiated now to mitigate hazards in

Utah.

--Christopher Arnold, Building Systems Development, Inc.

--Anshel Schiff, Purdue University

—Jerry Olson, Federal Emergency Management Agency, Region VIII

—Lorayne Tempest, Utah Divison of Comprehensive Emergency
Management

Following these presentations speakers will join special action groups
in auditorium of State Office Building.

Session 2: Special action groups

Objective: Three discussion groups will meet simultaneously and
address specific scientific-legal-political-social issues identified in
the hypothetical scenario. Each special action group will receive an
assignment for discussion and quick resolution. A moderator and
recorder will be assigned for each group. The recorder will prepare a
report which will be incorporated in the proceedings. The moderator
will insure that participants have a chance to express their views. In
the report to the Governor's Commission, some role playing will be
necessary.

Note: A working break will be taken between 10:00 and 10:30.

PLENARY SESSION 2 (CONTINUED): RESPONDING TO THE
EARTHQUAKE HAZARDS IN UTAH (Plenary session will convene in
auditorium of State Office Building.)

Report of special action groups to Governor's Commission.

Preparedness planning along' the Wasatch front for earthquakes and

other natural hazards.

--Jerry Olson, Federal Emergency Management Agency, Region VIII

—Lorayne Tempest, Utah Division of Comprehensive Emergency
Management

Lunch (Cafeteria located between Capitol Building and State Office
Building will be available for lunch.)

Moderator: Don Mabey, Utah Geological and Mineral Survey

PLENARY SESSION 3: IMPLEMENTATION OF SPECIFIC ACTIONS
TO REDUCE POTENTIAL LOSSES FROM EARTHQUAKE HAZARDS
IN UTAH

Objective: To review a series of integrated presentations describing
actions that can be taken to reduce potential losses from earthquake
hazards in Utah.

. e o aw



20 minules

30 minutes

40 minute

iy ot

15 minutes

15 minutes

03:30
04:00

60 minutes

05:00

Review of recommendations of the 1983 Governor's Conference on
Geologic Hazards.
—Genevieve Atwood, Utah Geological and Mineral Survey

Review of accomplishments and recommendations of Utah Seismic
Safety Advisory Council, 1977-1980.

—Delbert Ward, Structural Facilities, Inc.

—Richard Olson, Arizona State University, Tempe, Arizona

"4'rchitectural and engineering actions to improve earthquake
resistance of new and existing buildings.

—Christopher Arnold, Building Systems Development, Inc.

—Edgar Leyendecker, National Bureau of Standards

Reducing losses from earthquake hazards through land-use planning,
zoning, and subdivision ordinances.
—Jerold Barnes, Salt Lake County Planning Department

Reducing losses from earthquakes through personal preparedness
actions.
—William Kockelman, U.S. Geological Survey

Break

PLENARY SESSION 4: REVIEW OF DRAFT WORK PLAN

"REGIONAL AND URBAN EARTHQUAKE HAZARDS EVALUA-
TION: WASATCH FRONT, UTAH"

Objective: To review the five interrelated components of the draft
work plan: 1) information systems, 2) synthesis of geologic,
geophysical, and engineering data for evaluation of earthquake
hazards, 3) ground motion modeling, 4) loss estimation modeling, and
5) implementations. The goal is to recommend priorities, program
options, and program plans and strategies for FY 85-86.

DISCUSSION GROUPS

Three discussion groups will meet simultaneously to discuss the fifth
component, implementation. Each group will identify achievable
actions that can be taken within the next 2 years to foster an
environment for implementation of loss reduction measures in Utah.
The three groups will use the information presented earlier in the day
(i.e. recommendations of the 1983 Governor's conference on geologic
hazards, architectural and engineering actions, land-use planning, and
personal preparedness) in their discussions, identifying possible
actions that are relevant for Utah (for example, information centers;
professional registration and training; business, civic, and volunteer
preparedness; building codes; land-use regulations; insurance, etc.).
Each group will have a moderator and a recorder. The recorder will
prepare a report which will be incorprated into the proceedings. The
moderator will insure that participants have a chance to express their
vgews. '

A%djoum and reconvene at Hotel Utah
1 L B
' ‘ : i
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Dinner at Hotel Utah, Empire Room (a ticket for dinner is provided
for all registrants). Technical session foll_ows dinner in Bonngville L

TECHNICAL SESSION ON EVALUATION OF EARTHQUAKE
HAZARDS AND RISK ALONG THE WASATCH FRONT, UTAH

Objective: To give details about individual research studies.
Organized and moderated by Walter Arabasz, University of Utah,
Robert Bucknam, U.S. Geological Survey, and Lawrence Reaveley,
Lawrence Reaveley and Associates.

THURSDAY, AUGUST 16, 1984

08:30 a.m. DISCUSSION GROUPS (CONTINUED) All participants meet in State
Capitol Building for formation of three new discussion groups.

Moderator: Walter Hays'

Objective: To review the five components of the draft work plan for
research along the Wasatch front, modifying the work plan as
appropriate to focus on priority goals, to take advantage of research
opportunities, and to enhance synergism.

90 minutes Three new discussion groups will meet simultaneously to discuss: 1)
synthesis of geological, geophysical, and engineering data for
evaluation of earthquake hazards, 2) ground motion and loss
estimation modeling, and 3) earthquake hazards information
systems. Using the draft work plan as a guide, each discussion group

3 will identify priorities, program options, and program plans and

' strategies for one of the three discussion topics listed above,
considering the other two topics if time permits. Each group will
have a moderator and a recorder (different from those of the prior
discussion groups). The recorder will prepare a report which will be
incorporated into the proceedings. The moderator will be prepared to
initiate the discussion on the topic, asking the group to identify
priorities, program options, and program plans and strategies, and will
insure that all participants have an opportunity to express their
views. Timeframe under consideration is FY 85-86.

"Synthesis" Discussion Group

. Moderator: Walter Arabasz, University of Utah
Recorder: Russ Wheeler, U.S. Geological Survey
"Ground Motion--Loss Estimation" Discussion Group
Moderator: Maurice Power, Woodward Clyde Consultants
Recorder: Martin McCann, J. R. Benjamin Associates

"Information Systems" Discussion Group
Moderator: Robert Alexander, U.S. Geological Survey
Recorder: ; Terry Feldman, Federal Emergency Management Agency

%
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10:00

10:30

. 60 minutes -

30 minutes

12:00

Break

PLENARY SESSION 4 (CONTINUED): REVIEW OF DRAFT WCL
PLAN "REGIONAL AND URBAN EARTHQUAKE HAZARDs
EVALUATION: WASATCH FRONT, UTAH"

Recommendations of discussion groups and interactive discussion.
Closure

Adjournment of workshop




SPECIAL SESSION AT HOTEL UTAH, EMPIRE ROOM

. THURSDAY, AUGUST 16, 1984

" 01:30 p.m. : DETERMINATION OF NEEDS OF POLICYMAKERS IN UTAH -

A special “session will be convened for planners and
decisionmakers following the workshop. The purpose of this
session is to identify the special needs for earthquake hazards
information and any obstacles to the use of such information
when it is available.

MODERA'TORS:

Genevieve Atwood, Utah State Geologist
William Kockelman, U.S. Geological Survey

PANELISTS
' Mr., Jerold Barnes, Salt Lake County Planner

Mr. Don Bennett, Vice President, Mountain Fuel Company

Mr. G. Allen Fawcett, Director, Richfield Community Plannning

Honorable Don LeBaron, Utah State House of Representatives

Mr. George Shaw, Sandy City Planner

Honorable Harold Tippetts, Davis County Commissioner

SPEAKERS:

: Patricia Bolton, Research Scientist, Battelle
Wesley Dewsnup, Utah State Multi-Hazards Project. Manager
Merrill Ridd, Utah State Information Provider
Jeanne Perkins, San Francisco Bay Regional Planner-Geologist
Clark Meek, Idaho State Disaster Mltzgator
Robert-Alexander, U.S. Geological Survey, Research Geographer
Stephen French, Earthquake Planning Needs Researcher

01:30 . Introduction of moderators and panelists and explanation of
purpose and dgenda by Genevieve Atwood /

01:50 . Presentation by each speaker after their introduction by
William Kockelman

03:00 Break
03:15 - Questions of speakers by panelists and audience |
04:00 Statements of needs or obstacles by audience
04:30 - Adjourn

05:00 o Dinner meeting

'0'6:‘30 v : Reconvene to prepare statements of ns
speakers, panelists, and others.

- 07:30 Adjour;n .

kY
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GLOSSARY

This glossery of technical terms is provided to facilitate their use in a
standard manner, These terms are encountered frequently in the literature and
in discussion of earthquake hazards and risk.

Accelerogram. The record from an accelerometer showing acceleration as a
function of time. The peak acceleration is the largest value of
acceleration on the accelerogram.

Acceptable Risk. A probability of occurrences of social or economic
consequences due to earthquakes that is sufficiently low (for example in
comparison to other natural or manmade risks) as to be judged by
authorities to represent a realistic basis for determining design
requirements for engineered structures, or for taking certain social or
economic actions.

Active fault. A fault is active if, because of its present tectonic setting,
it can undergo movement from time to time in the immediate geologic
future. This active state exists independently of the geologists' ability
to recognize it. Geologists have used a number of characteristics to
identify active faults, such as historic seismicity or surface faulting,
geologically recent displacement inferred from topography or stratigraphy,
or physical connection with an active fault. However, not enough is known
of the behavior of faults to assure identification of all active faults by
such characteristics. Selection of the criteria used to identify active
faults for a particular purpose must be influenced by the consequences of
fault movement on the engineering structures involved.

Attenuation. A decrease in seismic signal strength with distance which
depends on geometrical spreading and the physical characteristics of the
transmitting medium that cause absorption and scattering.

Attenuation law. A description of the average behavior of one or more
characteristics of earthquake ground motion as a function of distance from
the source of energy.

b-value., A parameter indicating the relative frequency of earthquakes of
different sizes derived from historical seismicity data.

Capable fault. A capable fault is a fault whose geological history is taken
into account in evaluating the fault's potential for causing vibratory
ground motion and/or surface faulting.

Design earthquake. A specification of the ground motion at a site based on
Integrated studies of historic seismicity and structural geology and used
for the earthquake-resistant design of a structure.

Design spectra. S ectra used in earthquake-resistant design which correlate
with design earthquake ground motion values., A design spectrum is
typically a broad band specturm having broad frequency content. The
design spectrum can be either site-independent or site-dependent. The
site-dependent spectrum tends to be less broad band as it depends at least
in part on local site conditions.

!
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Design time history. One of a family of time histories used in earthquake-
resistant design which produces a response spectrum enveloping the smooth
design spectrum, for a selected value of damping.

Duration. A description of the length of time during which ground motion at a

site exhibits certain characteristics such as being equal to or exceeding
a specified level of acceleration such as 0.05q.

Earthquake hazards. Natural events accompanying an earthquake such as ground
shaking, ground failure, surface faulting, tectonic deformation, and
inundation which may cause damage and loss of life during a specified
exposure time. See earthquake risk,

Earthquake risk. The probability that social or economic conseguences of
earthquakes, expressed in dollars or casualties, will equal or exceed
specified values at a site during a specified exposure time.

Earthquake waves. Elastic waves (P, S, Love, Rayleigh) propagating in the
Earth, set in mption by faulting of a portion of the Earth.

Effective peak acceleration. The value of peak ground acceleration considered
to be of engineering significance. It can be used to scale design spectra
and is often determined by  filterng the ground-motion record to remove the

very high frequencies that may have little or no influence upon structural
response.

Epicenter. The point on the Earth's surface vertically above the point where
the first fault rupture anq the first earthquake motion occur.

Exceedence probability. The probability (for example, 10 percent) over some
exposure time that an earthquake will generate a level of ground shaking
greater than some specified level,

Exposure time. The period of time (for example, 50 years) that a structure or
facility is exposed to earthquake hazards. The exposure time is sometimes

related to the design 1lifetime of the structure and is used in seismic
risk calculations.

Fault. A fracture or fracture zone in the Earth along which displacement of
the two sides relative to one another has occurred parallel to the
fracture. See Active and Capable faults,

Focal deEth. The vertical distance between the earthquake hypocenter and the
arth’'s surface.

Ground motion. A general term including all aspects of motion; for example,
particle acceleration, velocity, or displacement; stress and strain;
duration; and spectral content generated by an earthquake, a nuclear
explosion, or another energy source.

Intensity. A numerical index describing the effects of an earthquake on the
Earth's surface, on man, and on structures built by him. The scale in
common use in the United States today is the Modified Mercalli scale of

1931 with intensity values indicated by Roman numerals from 1 to XII. The
narrative descriptions of each intensity value are summarized below.

\
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IT.

ITI.

Iv.

VI.

VII.

Not felt--or, except rarely under specially favorable circumstances.
Under certain conditions, at and outside the boundary of the area in
which a great shock is felt: sometimes birds and animals reported
uneasy or disturbed; sometimes dizziness or nausea experienced;
sometimes trees, structures, liquids, bodies of water, may sway--doors
may swing, very slowly.

Felt indoors by few, especfally on upper floors, or by sensitive, or
nervous persons., Also, as in grade I, but often more noticeably:
sometimes hanging objects may swing, especially when delicately
suspended; sometimes trees, structures, liquids, bodies of water, may
sway, doors may swing, very slowly; sometimes birds and animals reported
uneasy or disturbed; sometimes dizziness or nausea experienced.

Felt indoors by several, motion usually rapid vibration. Sometimes not
recognized to be an earthquake at first. Duration estimated in some
cases. Vibration like that due to passing of light, or lightly loaded
trucks, or heavy trucks some distance away. Hanging objects may swing
slightly. Movements may be appreciable on upper levels of tall
structures. Rocked standing motor cars slightly.

Felt indoors by many, outdoors by few. Awakened few, especially light
sleepers. Frightened no one, unless apprehensive from previous
experience. Vibration like that due to passing of heavy or heavily
loaded trucks. Sensation like heavy body of striking building or
falling of heavy objects inside. Rattling of dishes, windows, doors;
glassware and crockery clink or clash, Creaking of walls, frame,
especially in. the upper range of this grade, Hanging objects swung, in
numerous instances. Disturbed liquids in open vessels slightly. Rocked
standing motor cars noticeably.

Felt indoors by practially all, outdoors by many or most; outdoors
direction estimated., Awakened many or most. Frightened few--slight
excitement, a.few ran outdoors. Buildings trembled throughout. Broke
dishes and glassware to some extent. Cracked windows--in some cases,
but not generally. Overturned vases, small or unstable objects, in many
instances, with occasional fall, Hanging objects, doors, swing
generally or considerably. Knocked pictures against walls, or swung
them out of place. Opened, or closed, doors and shutters abruptly.
Pendulum clocks stopped, started or ran fast, or slow. Move small
objects, furnishings, the latter to slight extent. Spilled Tiquids in

sqa]l amounts from well-filled open containers, Trees and bushes shaken
slightly.

Felt by all, indoors and outdoors. Frightened many, excitement general,

some alarm, many ran outdoors. Awakened all. Persons made to move
unsteadily. Trees and bushes shaken slightly to moderately. Liquid set
in strong motion. Small bells rang--church, chapel, school, etc.

Damage slight in poorly built buildings. Fall of plaster in small
amount. Cracked plaster somewhat, especially fine cracks chimneys in

.some instances. Broke dishes, glassware, in considerable quantity, also

some windows. Fall of knickknacks, books, pictures. Overturned
furniture in many instances. Move furnishings of moderately heavy kind.

- Frightened all--general alarm, all ran outdoors. Some, or many, found it

difficg]t to stand. Noticed by persons driving motor cars. Trees and
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VIII.

IX.

XI.

bushes shaken moderately to strongly. Waves on ponds, lakes, and
runn1ng water. Water turbid from mud stirred up. Incaving to some
extent of sand or gravel stream banks. Rang large church bells, etc.
Suspended objects made to quiver. Damage negligible in buildings of
good design and construction, slight to moderate in well-built ordinary
buildings, considerable in poorly built or badly designed buildings,
adobe houses, old walls (especially where 1aid up without mortar),
spires, etc. Cracked chimneys to considerable extent, walls to some
extent., Fall of plaster in considerable to large amount, also some,
stucco. Broke numerous windows and furniture to some extent. Shook
down loosened brickwork and tiles. Broke weak chimneys at the roof-1line
(sometimes damaging roofs). Fall of cornices from towers and high
buildings. Dislodged bricks and stones. Overturned heavy furniture,
with damage from breaking. Damage considerable to concrete irrigation
ditches.

Fright general--alarm approaches panic. Disturbed persons driving motor
cars. Trees shaken strongly--branches and trunks broken off, especially
palm trees. Ejected sand and mud in small amounts. Changes:

temporary, permanent; in flow of springs and wells; dry wells renewed
flow; in temperature of spring and well waters. Damage slight in
structures (brick) built especially to withstand earthquakes,
Considerable in ordinary substantial buildings, partial collapse,
racked, tumbled down, wooden houses in some cases; threw out panel walls
in’ frame structures, broke off decayed piling. Fall of walls, cracked,
broke, solid stone walls seriously. Wet ground to some extent, also
ground: on steep slopes. Twisting, fall, of chimneys, columns,
monuments, also factory stacks, towers. Moved conspicuously,
overturned, very heavy furniture.

Panic general. Cracked ground conspicuously. Damage considerable in
{masonry) buildings, some collapse in large part; or wholly shifted
frame buildings off foundations, racked frames; serious to reservoirs;
underground pipes sometimes broken.

Cracked ground, especially when loose and wet, up to widths of several
inches; fissures up to a yard in width ran parallel to canal and stream
banks. LlLandslides considerable from river banks and steep coasts.
Shifted sand and mud horizontally on beaches and flat land. Changes
level of water in wells. Threw water on banks of canals, lakes, rivers,
etc. Damage serious to dams, dikes, embankments. Severe to well-built
wooden structures and bridges, some destroyed. Developed dangerous
cracks in excellent brick walls. Destroyed most masonry and frame
structures, also their foundations. Bent railroad rails slightly. Tore
apart, or crushed endwise, pipelines buried in earth. Open cracks and
broad wavy folds in cement pavements and asphalt road surfaces.

Disturbances in ground many and widespread, varying with ground
material. Broad fissures, earth slumps, and land slips in soft, wet
ground. Ejected water in large amounts charged with sand and mud.
Caused sea-waves ("“tidal" waves) of significant magnitude. Damage
severe to wood-frame structures, especially near shock centers. Great
to dams, dikes, embankments often for long distances. Few, if any
(masonry) structures, remained standing. Destroyed large well-built
bridges by the wrecking of supporting piers or pillars. Affected

-y



yielding wooden bridges less. Bent railroad rails greatly, and thrust
them endwise. Put pipelines buried in each completely out of service,

X11. Damage total--practically all works of construction damaged greatly or
destroyed. Disturbances in ground great and varied, numerous shearing
cracks. Landslides, falls of rock of significant character, slumping of
river banks, etc., numerous and extensive, Wrenched loose, tore off,
large rock masses. Fault slips in firm rock, with notable horizontal
and vertical offset displacements. Water channels, surface and
underground, disturbed and modified greatly. Dammed lakes, produced
waterfalls, deflected rivers, etc. Waves seen on ground surfaces
(actually seen, probably, in some cases). Distorted lines of sight and
level. Threw objects upward into the air. -

Liquefaction. The primary factors used to judge the potential for
liquefaction, the tranformation of unconsolidated materials into a fluid
mass, are: grain size, soil density, soil structure, age of soil
deposit, and depth to ground water. Fine sands tend to be more
susceptible to liquefaction than silts and gravel. Behavior of soil
deposits during historic earthquakes in many parts of the world show
that, in general, liquefaction susceptibility of sandy soils decreases
with increasing age of the soil deposit and increasing depth to ground
water, liquefaction has the potential of occurring when seismic shear
waves having high acceleration and long duration pass through a
saturated sandy soil, distorting its granular structure and causing some
of the void spaces to collapse. The pressure of the pore water between
and around the grains increases until it equals or exceeds the confining
pressure. At this point, the water moves upward and may emerge at the

surface. The liquefied soil then behaves like a fluid for a short time
rather than as a soild.

Magnitude. A quantity characteristic of the total energy released by an
earthquake, as contrasted to intensity that describes its effects at a
particular place. Professor C. F. Richter devised the logarithmic scale
for local magnitude (M, ) in 7935. Magnitude is expressed in terms of
the motion that would Be measured by a standard type of seismograph
located 100 km from the epicenter of an earthquake. Several other
magnitude scales in addition to M, are in use; for example, body-wave
maynitude (mb) and surface-wave magnitude (Ms), which utilize body waves
and surface waves, and local magnitude (M, ).  The scale is theoretically
open ended, but the largest known earthqudkes have had M. magnitudes
near 8.9,

Regyion. A geographical area, surrounding and including the construction site,
which is sufficiently large to contain all the geologic features related
to the evaluation of earthquake hazards at the site,

Response spectrum. The peak response of a series of simple harmonic
oscillators having different natural periods when subjected
mathematically to a particular earthquake ground motion. The response
spectrum may be plotted as a curve on tripartite logarithmic graph paper
showing the variations of the peak spectral acceleration, displacement,
and velocity of the oscillators as a function of vibration period and
damping,
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Return period. For ground shaking, return period denotes the average period
of time or recurrence interval between events causing ground shaking
that exceeds a particular level at a site; the reciprocal of annual
probabi1ity of exceedance. A return period of 475 years means that, on
$he4avera 8, a particular level of ground motion will be exceeded once

n years,

=
e
"n
=
.

See earthquake risk,

]
o
0
=

Any solid naturally occurring, hard, consolidated material, located
either at the surface or underlying soil., Rocks have a shear-wave
velocity of at least 2,500 ft/sec ?765 m/s) at small (0.0001 percent)
levels of strain,. )

Seismic Microzoning. The division of a region into geographic areas having a
sim{lar relative response to a particular earthquake hazard (for
example, ground shaking, surface fault rupture, etc.). Microzoning
requires an integrated study of: 1) the frequency of earthquake
occurrence in the region, 2) the source parameters and mechanics of
faulting for historical and recent earthquakes affecting the region, 3)
the filtering characteristics of the crust and mantle along the regional
paths along which the seismic waves travel, and 4) the filtering
characteristics of the near-surface column of rock and soil,

Sefsmic zone. A generally large area within which seismic design requirements
tor structures are uniform.

Seismotectonic province. A geographic area characterized by similarity of
geojogical structure and earthquake characteristics. The tectonic
processes causing earthquakes are believed to be similar in a given
se{smotectonic province,

Source., The source of energy release causing an earthquake. The source is
characterized by one er more variables, for example, magnitude, stress
drop, seismic moment., Regifons can be divided into areas having
spatially homogeneous source characteristics.

Strong motion, Ground motion of sufficient amplitude to be of engineering
Tnterest in the evaluation of damage due to earthquakes or in
earthquake-resistant design of structures.




I8
|§

™

3
g

) “}\ :
N
A
¥
{

gl g P

@) Z—w o bhee W/WP

2 ,ﬂﬁ&WM@L s bad oty

>, B Sath ~

G ) Bope Fed, T
— Maws oistle + WMJ, eie A
10— $= rud Gy o tho_sefpe

W» M?@ZZ’@M




4 ) /M7 Aerca

Dwid Schuodz~ ouy dyde.
(a) wnde Spawace by wses

g%/ 15 @w%f—‘—?@%[’\

L‘W”ZZ é%%ﬁ% |
S

| g




— WYM/M;‘M%W
UELS
UM [Seertie






Licesdby A—y/%m m Coound failne

| (ycbucopoctian 2 aupansi acel = )

bt ~Fp of foudune
[:; f’j& o Jsdite - gwrwé??o’/»//
< SWWJ
6 Lapalis ’
7 (;470140 ‘ /ém/lwm,m/@
- ﬂMﬂa?c?/a%/»w

ey qa«ﬂ%@w f@u@éaw
OE\ :u ;?Yf@fmé 2eaetials édwg%@ -~
fadclils blocds
%ﬁ /ZL o oo BT S gt fud)



file:///AjiyJ~

!
// ) z%w 'é




|

|

Cest Qlu. Q;oaé/ﬁw B o %ggaf_/qr,
sl b G F IS hows o g o
Fpons B wepll s bt
Bl —

_ AA@M:ZMM% V@ﬂym,
He - V@ee/m 4 , W
Il Sy 4
LAy M%% Ceo A s g0 —
J1able of fedud) Luidl o Hot duoky o

Nr e Lozt —




fpruce [Cobiser
”2 WW@%%/ ?——Elﬁgcﬁm*

|

WZ

&aw/teécﬂé/e 0/
éu/v‘hfy @a,.?»uﬂ/
6. Falhol lvgudy yof are of Lpufocdi oo

A sl
7. xedd for Lo fuide sakhs e st -

5. i aouils o e fogithw
7- W%szﬁfi 7/@@/




 Nefied

{/'WW—éo A

1z, & ~ -
| M;VWOMW—
SL%W;W/Q WM WW

7’ /WW%'M7 )

sy i asle s

‘"/kf"%“% o ER Wl fh fo todf i Mo

necds . __/%zf’/ﬂw Pofoe :\J%pf—

al ALt 4 ~— //éﬁb .
oy ik % s il
,Z&MWAV/%J@J/ /w,‘ﬂy




W‘—%%” B agpie byl for =4

/Q/ﬁm Fu ’(7}2‘4" e 7 et Y
M@[%mfeﬁ7 Eaé‘v»w 7 W

/m% Wﬁ/m

e M& J st ¥ (L /[l

A wgw@m ) LESE— L2885 ) £ 204y
pad deress faidl = P
lppre 157 . = JOpited FLF-



Wamlf/% é/]éijk

Al dUuAme

2) (M«MW

I

S

1) Subsswppee 2Tiaclie gymp

_acigmie srdisp— AZ@-{

~ Ayt - defie  sibsarftar sputie m
o0ty ai) ol peleeTd) o0 dly +4o Al
/00 &£
/& e Aofa - %/ -7 WWM
é&/‘é&é Foro syt Ze
P ,Za»ﬁ/ /r';«'cve?;{.‘
,@Z{Z%QAQ
. Gt z/é/@}tp‘/ - W/wéf// aée/g Mf
— seconi _pAhis - 2§
’/»VW
Tt atofoo —
WMM fe Ma/;aw/zé W /ocz;,—cmg,j :
Covtd o ey oyt i by )
/éﬂ«/éﬁ}, o W 7/7@2:‘ o 7 | 2T Goon 25 f
= \3—7‘"‘*/70 ontiar) < SN/ S
bt m/‘w/]/!éw o bino oend Z’ S gemd, 7’:;

W% = jie 7 e éwlzf: Jeint )



W‘/G A fwy-oééé, -
@;ﬁmg /‘\»&Efb-wz.i{«pb A o W@\ %«yu

conts
«//74# P el B o wa, A Leayn. chocd %é

oA /7!@#%25 i tehoh o] G0 ST M
oo wf Sbgonsed Wwﬁﬁéﬂ%é
Wm/m_@k%@ %/W/%/ Hton

G L L

Sl sveesd
— Sl hone <y Aot s
;zi; US gz\"aé‘@%ﬂ /f&w&{:&w ﬁj&
- WO‘/% L @ atea W S
%@uﬁt/wm% wire, o
/&lﬁ% MW
- Wm@%
—  _eitia] resecf
" heguty fold
— L5 b Lt detorie... o,

- 4 wlifiits ool of A ol FSSeasiv)

lie 2N W_-agém/&?&
///ﬂ/éﬂw 4'4«:;*' :ﬁ/%%&? 77%\




N—-__ -

OWZMW ot =l period Serreo
P12 8l o Nerl/é

o Py gl O

I Aona Loy
fon, o F7FTS™

——

U2 e of bt~
/%'/fwymwx b cmahr gl lardfdn

i
;
} M mﬁw&; et T
|
|

5@4 boypprg—  Ld5¢ Lot~ Ccandt
: ’ — - W ”/"%T
> o e 1686 —

frlls for iy ppore

J MW v L o v

a—

- WJMTO
- 2 4/»0WM9W
- wfﬁz@ é@%w%dﬂv&%/?




N EST

wod .WJO/ / - /QO/MJ jkecéd/{@ -
Frorcg ! ;L/egef —

_Zrgtomt

W |

B Bator _idfo //WNMzwa ML
i)laaw M
’/u-éé/ﬁ«v&t%ﬂf —pa, (4 pou—
’MJC(WZZU%%?[%,-
ZW«—@%WJO/&?%% jHawurd
3. W@fﬂaﬁfﬂlg’;’ Coandiig ~

Wﬂ/ %M}/m-

—

W - /Za&rw&zéé«r/y”%+’7%

Gordhdke

-

) N szs
Vo Pod Aol bl proid af on

W/Aa%~«-
Z, %,;Z%C{ﬁz’;/,“g%a _

EPRE — FEMA-, ote fomn Mohn
S . Mﬁw%~

st el thgpdle T Shoy wedind
G, eed /of% /ngzz}b 4



Zotormation gf#“ﬁ?
/. %W//»«Z/W /MzZ‘?a

/WM@Q%KFP/WCA[W

Fonod panld 5 £

?d’m 7 o;'/;?/a&owa% ﬁw
y 0%4/‘ ‘JQ/M—

%M/ﬂaﬁafﬁe&z” WMW"

FEms wwméay LGS Hh

[‘M?}M«\ .~




PARTICIPANTS
WORKSHOP ON "EVALUATION OF REGIONAL AND URBAN EARTHQUAKE
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U.S. Geological Survey

USGS Project, Campus Box 483
IBS #1, University of Colorado
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Utah State University
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University of Utah

Department of Geology & Geophysics
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801-581-6831
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Salt Lake County Planning Commission
2033 S. State
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Denver Federal Center
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Woodward-Clyde Consultants
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University of Wyoming
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University of Utah
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MS 966, P.0. Box 25046
Denver, Colorado 80225
303-234-2869

Mr. Chris Schaefer

Planner III, Davis County Planning
P.0. Box 618

Farmington, Utah 84025
801-451-5724

Dr. David P. Schwartz
Woodward-Clyde Consultants

100 Pringle Avenue

Walnut Creek, California 94596
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Department of the Interior
Mail Code: UC-212
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Earthqﬁake Hazards Of The Wasatch Front
Basic Conditions: .

1. Earthquake risk and hazard assessement are long-term committments
and will  not stop at the end of the current three-year program--an
assessment can be made at any time with current, thus it represents a
progress report that must be contmuously updated as new information is
availiable.

2. Current tectonic models for a large earthquake on the Wasatch Front
would place a normal fault event on a westward dipping (45°-65°),
nucleating at about 15km depth.

3. We should consider the Wasatch Front as a three-dimensional volume,
extending across the valley (and encompassing adjacent areas) and to
depths of 20km. We need to assess the entire volume, not just the
currently obvious faults. |

4. Scientific investigations {generally long- berm) wﬂl drive the applied
-science/engineering assessments.

Suggested Recomendations

mechanics, timing, geometry, stress, etc. 1nclud1ng the depth

( 1. Accelerated inve;tigations of major faults emphasizing
|
| dimension.

|
b

Kﬁf . / 2. Expanded trenching of major faults with at least three sites

statistical uncertainties, etc.

| 3. Deep-penetration, seismic reflection profiles to map faults
| with depth. - >D oy W fo TRAS —ALdF

}
&,,v" 4. Deep holes drilled through the inferred fault zones to assess
M // stress, mechanical properties, pore properties, etc.

5. Expanded vertical and horizontal geodetic networks across
major fault zones to assess long-term strain and vertical
deformation.

Hig™

6. Deterministic and probabilistic evaluations of earthquake
occurrence integrating geological and geophysical data.

' per segment to assess: displacement history, segment definition,

- No5b somity
| 6 Obw% ?7/

paSECC
chdl ble



7. Accelerated seismological research into the dynamics of
normal faulting supported by modern digital seismometry and a
committment to long-term stable funding for the Intermountain
seismograph network.

8._Increased research in engineering seismology to emphasize
conditions on the Wasatch Front.

9. Theoretical modeling of strong-ground motion and
implementation of an expanded accelerograph network in Utah.
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REGIONAL AND URBAN EARTHQUAKE HAZARDS EVALUATION
WASATCH FRONY, UTAH
DRAFT WORK PLAN: FY 84-86

FOREWARD

This draft work plan describes the integrated goals, plans, and activities

of the U.S. Geological Survey (USGS) and the Utah Geological and Mineral
Survey (UGMS) for the program element, "Regional and Urban Earthquake Hazards
Evalaution: Wasatch front, Utah," a part of the Geological Survey's National
Earthquake Hazards Reduction Program (NEHRP). The purpose of the work plan is
to define research GUIDELIMES and general RESPOMSIBILITIRS8 for J-years,

FY 84-86, the first phase of a focused effort on the Wasatch front. The work
plan will be reviewed each year and revised, as- appropriate, to reflect
progress, new goals, opportunities for synergism, and more effective use of
resources. The following persons participated in at least one of the two
planning meetings held in Salt Lake City, Utah, on October 27-28, 1983, and
January 26-27, 1984, and contributed to this formulation of the work plan:

Robert Alexander U.S. Geological Survey (National Mapping Division)

Ted Algermissen U.S. Geological Survey

Geneviaeve Atwood Utah Geological and Mineral Survey

William M. Brown III U.8. Geological Survey

Robert Bucknam U.S. Geological Survey

Russ Campbell U.S. Geological Survey

West Dewsnup Utah Division of Comprehensive Emergency Management
Ralph Findlay Utah Division of Comprehensive Emergency Management
Douglas Gore Pederal Emergency Management Agency

Paula Gori U.S. Geological Survey

Wendy Hassibe U.S. Geological Survey (National Mapping Division)

Walter Hays U.S. Geological Survey

Bruce Kaliser Utah Geological and Mineral Survey

Floyd Toren Klinge Utah Division of Comprehensive Emergency Management
Wwilliam Kockelman - U.8. Geological Survey

pon Mabey Utah Geological and Mineral Survey

Jerry Olson Federal Emergency Managsment Agency

Albert Rogers U.8. Geological Survey

Robert Smith University of Utah

Arthur Tarr : U.8. Geological Survey

Lorayne Tempest Utah Division of Comprehensive Emergency Managment

Will Ulman U.S. Geological Survey (National Mapping Division)



HISTORICAL BACKGROURD

The concept of the Regional and Urban Earthquake Hazards Bvaluation program

element evolved out of discussions held at Asilomar Conference Center, Pacific

Grove, California, in April 1982. At this meeting, 54 participants (27 USGS

and 27 non-Survey) in the NEHRP were asked to debate the question "are changes

in the NEHRP, now 5-years old, needed and if so what are they?" From these

discussions, the 5 interrelated program elements constituting the current

NEHRP were defined:

1)

2)

3)

4)

5)

Regional Monitoring and Earthquake Potential--Perform geologic and

seismological analyses of current earthquake activity, the seismic
cycle of active faults and estimates of earthquake potential in
earthquake-prone regions of the United States (23% of budget).

Earthquake Prediction Research--Conduct, field laboratory, and

theoretical studies of earthquake phenomena with the goal of reliable

prediction of the time, place, and magnitude of damaging earthquakes
(448 of budget).

Data and Information Services--~Provide data on earthquake occurrence

to the public, other Federal agencies, State and local governments,
emergency response organizations, and the scientific community (12% of
budget).

Engineering Seismology--Operate a national network of strong motion

instruments, disseminate the basic ground-motion information, and

conduct research on the data (9% of budget).

Regional and Urban Earthquakes Hazards Evaluation--Compile and

synthesize geologic and geophysical data needed for evaluating the
earthquake hazards of ground-shaking, ground faillure, surface fault
rupture, and tectonic deformation and for assessing the risk in broad
geographic regions containing important urban areas. Foster an
environment for implementation, creating partnerships and providing
high quality scientific information that can be used by local



governments to devise and implement loss-reduction measures (such as
building codes, zoning ordinances, personal prepardness, etc.) (12% of

budget).

COMPONENTS OF THE REGIONWAL AND URBAN EARTHOUAKE HAZARDS PROGRAM ELEMENT

The Regional and Urban Earthguake Hazards program element has 5 INTERRELATED

components;s

1)

2)

3)

4)

5)

Information Systems--The goal is to produce QUALITY data along with a

comprehensive information system, available to both internal and
external users for use in earthquake hazards evaluations, risk

agsegsment, and implementation of loss-reduction measures.

Synthesis of Geological and Geophysical Data for Evaluation of

Earthquake Hazards--The goal is to produce synthesis reports

describing the state-of-knowledge about earthquake hazards (ground
shaking, surface faulting, earthquake-induced ground failure, and
tectonic deformation) in the region and to recommend future research
to increase the state-of-knowledge required for the creation and

implementation of loss-reduction measures.

Ground Motion Modeling--The goal is to produce deterministic and

probabilistic ground-motion models and maps of the ground-shaking

hazard with commentaries on their use.

Loss Estimation Models--The goal is to devise economical methods for

acquiring inventories of structures and lifeline systems in urban
areas, to create a standard model and commentary for loss estimation,

and to produce loss and casualty estimates for urban areas,

Implementation--The goal is to foster the creation and implementation

of hazard-reduction measures in urban areas, providing high-quality
scientific information that can be used by local government

decisionmakers as a basis for "calling for change.”



Research focusing on one or more of the above components is presently being

conducted in the following urban areas, ranked according to their respective

priority:

1) wWasatch front, Utah,

2) Ssouthern California,

3) Northern California,

4) Anchorage, Alaska,

5) Mississippi Valley,

6) Puget Sound, Washington,

7) Charleston, South Carolina, and
8) Buffalo-Rochester area, New York.

The Wasatch front is the only region where all 5 components are being

conducted. In each region, the research is performed using the resources of

the USGS's internal and external program (the external.program is implemented

through grants and contracts awarded annually following a request for

proposals in cooperation with the resources of their "partners®). The goal is

to achieve maximum synergism of State and Pederal resources.

STRATEGIES FOR CONDUCTING RESEARCH IN THE WASATCH FRONT AREA

The strategies for the Wasatch front study are:

1)

2)

3)

Foster Partnerships--USGS and UGMS will seek to foster strong

partnerships with the universities, private sector, units of local
government, and other State and Federal agencies. Existing

partnerships will be strengthened.

Take advantage ofipast research studies and other activities--Results

of past research studies will be utilized to the fullest extent
possible. Achievements of the Utah Seismic Safety Advisory Council
and, the USGS sponsored earthquake hazards workshop of 1980, and the
Governor's Conference on Natural Hazards of 1983 will be used as

building blocks for future activities.

Study 10 Counties Along the Wasatch Front--Although Salt Lake, Davis,

Weber, and Utah Counties will receive the primary attention because of
their population density, potential risk, and the availability of

information from prior and ongoing research studies, Cache, Box Elder,




4)

5)

6)

Summit, Wasatch, and Juab Counties will also be studied. The goal is
to acquire a uniform, HIGH QUALITY data base on earthquake hazards.

Convene Annual Meetings to Review Progress and Recommend New Resgearch--

Each year, a workshop will be held in Salt Lake City to review: WHAT
HAS ACCOMPLISHED and WBAT IS STILL NEEDED TO ACCOMPLISH THE
GOALS. Participants from many different disciplines at in the
workshop will be asked to address the question ®“what changes, if any,
are needed to accomplish the goals of the program element "Regional
and Urban Earthquake Hazards Evaluation: Wasatch front, Utah."

Publish Annual Reports and Communicate Findings--Proceedings of the

workshops, which will include papers documenting results from all
research projects in the Wasatch front, will be published as USGS
Open-File Reports approximately 3- or 4-months after each meeting. 1In
FY 86, the third year of the program, a USGS Professional Paper will
be published. The workshops, their products, and the findings in the
professional paper will be COMMUNICATED to policymakers whose task is
to implement hazard-reduction policy.

Take Advantage of EBarthquakes--Use knowledge gained from earthquakes

guch as the Borah Peak, Idaho, earthquake of October 1983 to improve
the methodology that is currently used in the evaluation of earthquake
hazards and the assessment of risk in the Wasatch front area. Many
scientists consider the 1983 Borah Peak earthquake as representative
of the type of earthquake that can occur along the Wasatch front. 1In
addition, other parts of the World have a similar tectonic setting as
the Wasatch front; earthquakes in these areas should be investigated
to provide insight into the characteristics of ground-shaking and the
physical effects that might occur in a major earthquake along the

Wasatch front.



RESEARCH GOALS, OBJECTIVES, AND TASKS OF THE PROGRAM ELEMENT
*REGIONAL AND URBAN EARTHQUAKE HAZARDS EVALUATION: WASATCH FRONT, UTAH®

INTRODUCTION

The 5 INTERRELATED components comprising the program element “Regional and
Urban Earthquake Hazards Bvaluation: Wasatch front, Utah" are described below
to provide GUIDELINES for researchers who are either working now or planning
to work in the Wasatch front area. The work plan each component will be
reviewed annually and revised as apprropriate, to meet the research goals of
the program element. UGMS (and their partners) will focus primarily on tasks
described in components 1, 2, and 5. USGS (and their partners) will focus on

tasks described in components 1-5.
COMPONENT 1: INFORMATION SYSTEMS

Every research study will generate basic data which needs to be organized. A
large but unorganized amount of data relating to the earthquake hazards along
the Wasatch front already exists in published maps, reports, and computerized
déta sets., If these data were organized, the resultant data base would be an
extremely valuable resource for a wide variety of user groups, including the

participants in the NEHRP. In addition, the data base is expected to grow as

research studies mature.

The objectives of this component are: 1) to make quality data readily
available to meet the needs of researchers and policymakers, 2) to create a
system that assures that new data will be available in the form most useful to
meeting program objectives, 3) to devise a system whereby potential users will
have easy access to data in media, scales, and formats that will be most
useful to them, and 4) to provide continuing information on objectives and
progress of the program element. Accomplishing these objéctives will

require: 1) inventorying existing data sets, 2) developing data standards for
critical data mets, 3) {dentifying usar groups and thiar needn, 4) developing
strategies for data management and data dissemination, and 5) assuring that

pertinent hazards data are available to the user community.



Priorities--The first priority is the creation of a directory of hazards

-information by the time of the 1984 annual workshop. Second priority is an

inventory of existing data sets, perhéps using a standard questionnaire or

form.

Third priority is to test the capability for data interchange and

communications.

Implementation--The objectives listed above will be accomplished primarily by

USGS and UGMS. Tarr (USGS) and Mabey (UGMS) will provide leadership; however,
others will be involved in the implementation of the tasks. To accomplish the

above objectives, a leadership role is suggested for USGS and UGMS, as noted

below in the task statements:

1)

. 2

Inventory of Existing Data--UGMS lead. The UGMS is compiling a

computerized bibliography of Utah geology that provides for keyword
searches, inciuding terms that are pertinent to the evaluation of
earthquake hazards and the assessment of risk. The bibliography will
be upgraded by the UGMS to meet the needs of the program element.

USGS lead. USGS will compile a directory of hazards information to
determine what data exists, what form the data are in, and the
availability of the data. A determination will be made of each data
set as to its adequacy for the needs of the research program.

Standardization--USGS lead. To the extent possible, the catalog of

Utah earthquakes (especially the preinstrumental data) will be
standardized because it is important, if not crucial, to several of
the research studies. The catalogs of the University of Utah
Seismograph Station and the USGS (National Earthquake Information
Service, Algermissen) are the best starting point. Standards may need
to be established for other major data sets, such as computer files of

digitized geological data.

UGMS lead. Part of this effort will be the selection of standard base
maps and mapping scales for data compilation and publication by all
participants in the program. Reproducible base materials must be

availab}e for rapid production of greenlines, paper coples, and film



composites of maps. In addition, standards for computer storage of
point data and line data will have to be established if automated
computer mapping is to be realized.

3) Data Set Management--UGMS lead. A complete library of publications,

reports, and a hard copy of data sets related to the Wasatch front
studies are needed. These could be established as a part of the
existing UGMS library.

USGS lead. The successful management of computerized data should
expedite many research studies. Existing computer resources are the
USGS VAX/VMS system in Golden, the Multics system in Lakewood, USGS
PIO in Salt Lake City, and the Utah Department of Natural Resources
Automatic Geographic Reference System in Salt Lake City. The
University of Utah Computer Center and the NOAA data center in Boulder
are other systems that may have to be accessed. Documented software

to access and utilize the major data sets must also be available.

4) Information Transfer--UGMS lead. An earthquake information office is

needed in Salt Lake City. Such an office would be concerned primarily
with the dissemination of earth science information (e.g., in a
quarterly newsletter) related to the earthquake hazards of ground-
shaking, surface fupture, ground failure, and tectonic deformation, as
well as earthquake preparedness., The office would provide, to a wide
variety of users: historic and current data on Utah earthquakes,
information on current research, and advice on obtaining access to
earthquake-related literature and data. The new earthquake
information office could be established at the UGMS, with a close
working relationship with the USGS Public Inquiries Office in Salt
Lake City.

COMPONENT 2: SYNTHESIS OF GROLOGIC AND GEOPHYSICAL DATA FOR EVALUATION OF
EARTHQUAKE HAZARDS

Geologic and geophysical research aimed at a better understanding of the

potential for the occurrence of large, damaging earthquakes in the Wasatch



front region have been carried out since as early as 1970. These studies have
provided a critical perspective on the level of the potential hazard for the
region and have contributed, in large part, to the high priority given to this
area in the Regional and Urban Earthquake Hazards program element. The
geologic and geophysical data collected in these studies are essential in the
evaluation of earthquake hazards and the assessment of risk from earthquakes
occurring in the region. However, the results of these gtudies have been
released primarily as discrete scientific papers in research journals or in
the "gray” literature of USGS Open~File Reports and other publications. They
have not been synthesized or integrated into a comprehensive evaluation of the
potential for the occurrence of damaging earthquakes and the associated
hazards of ground-shaking, ground faillure, surface fault rupture, and tectonic

deformation in the Wasatch front region.

Priorities--First priority will be given to collecting and synthesizing basic
geologic and geophysical data required for evaluation of earthquake hazards.
The second priority is to conduct additional research needed to achieve the

goals of the program element.

Implementation--USGS and UGMS scientists (identified below) will provide

leadership and perform the research tasks identified below. In addition,
other researchers in universities and the private sector (e.g. University of
Utah, Utah State University, and others) will participate under the auspices
of the USGS's grants and contracts program.

1) Collection and Synthesis--Research initiated in prior years will be

continued as well as new research, focusing on the collection and
synthesis of those data needed for realistic deterministic and
probabilistic calculations of hazard and risk for the region, as well
ag carrying out essential additional research. This effort will be
integrated to provide: a) a broader understanding of the setting and
effects of active tectonic processes and rates of tectonic activity
producing earthquakes in the region, and b) definition and study of
specific geologic hazards of special significance to the Wasatch front

area.



The objective of the above task is to develop synthesis reports and

maps on four main topica. Project chiefs in USGS and UGMS are listed

‘below for each topic:

a) Geologic/tectonic setting of current seismicity of the Wasatch
front region: '
Project Chief/Investigator Project Topic
Anderson Seismotectonic Studies, Eastern
Great Basin
Wheeler Structural controls of segmentation,
Wasatch front
Pakiser Review and evaluation of crustal models
Basin and Range Province
Diment Geophysics of eastern Great basin
Transition Zone
Mabey (UGMS) Interpretation of subsurface and

geophysical data (Utah Valley to
Ogden area)

b) Late-Quaternary tectonic activity of the Wasatch front region:

Project Chief/Investigator Project Topic
"7 Crone T Subsur face geometry of late-Quaternary

faults, Wasatch front region

Machette/Rehis Late Quaternary history of the Wasatch
fault in the Santaquin-Nephi region

Wood Tectonlc deformation, Wasatch front region

Kaliser (UGMS) Documentation of evidence of Late-
Quaternary faulting in wWasatch front
urban area

¢) Timing and character of Late-~Quaternary ground failure events:

Project Chief/Investigator Project Topic
" Madole Timing of ground fallure events, Wasatch
front region
Not assigned Liquefaction potential mapping
Not assigned Surface faulting
Not asgsigned Slope stability mapping
Bucknam Seismic source zone mapping

d) 1Information for local and regional use in hazard reduction:

Project Chief/Investiqator Project Topic

Not assigned (UGMS) Compilation of hazards information for

local and regional use

10



COMPONENT 3: GROUND MOTION MODELING

This component 18 concerned primarily with the prediction of the effects of
local geologic site conditions on ground shaking in the Salt Lake City region,
although the effects of the source and the travel path will also be
considered. Knowledge of the nature and severity of ground motion induced at
a site is fundamental to sound earthquake-resistant design. Althoﬁgh the
importance of local geologic conditions has been recognized for many vears,
the quantitative prediction of their influence on ground shaking using either
empirical or theoretical models is still evolving. In this component, the
application, extension, and validation of relevant research techniques will be
continued in the Salt Lake City area and along the Wasatch front.

Priorities~-The first priority is to install strong motion accelerographs in
the Salt Lake City area and to acquire and‘use the mini-Sosie portable
reflection system in ground-response research. (Utah only has one strong
motion accelerogram from past earthquakes.) The second priority is to prepare
a synthesis report of the ground shaking data avallable from prior studies in
Utah. The third priority is to extend the results of these studies,
performing deterministic and probabilistic hazard analysis and utilizing new
equipment (mini-Sosie, strong motion accelerographs, etc.) to acquire basic

data.

Implementation-~The research will be conducted primarily by Algermissen,

Campbell, Hays, Rogers, and King (USGS). Non-USGS researchers will be invited
to participate through the Survey's external grants and contract program. The

tasks are described below:

1) Synthesis Report--The research by Hays, King, and Miller, which used

nuclear-explosion ground-motion data to derive ground response in the
Salt Lake City-Ogden~Provo-Logan-Cedar City area, has been published
in several journals (e.g., Proceedings of Third International
Conference on Seismic Microzonation), but has not been synthesized and
published in a reference that is more readily available. Such a
report will be pioduced in FY 84. A USG8 Open-File report describing

the nuclear-explosion ground-motion data will also be produced.

11



2)

3)

Deterministic and Probabilistic Hazard Analysis--Research on

deterministic and probabalistic hazard analysis, applied in 1982 on a
national scale by Algermissen and others, will be applied in the '
Wasatch front urban areas, and extended by using time-dependent models
of earthquake occurence. A regional seismic wave attenuation function
for Utah will be derived. These analyses, combined with the inventory
and vulnerability studies discussed below in the loss estimation

component, will form the basis for estimates of economic loss (risk)

~and casualties.

Research on Attenuation and Ground Response--Begining in late FY 84,

the methodology developed by Rogers and others to zone the ground-
shaking hazard in Los Angeles will be applied to the Wasatch front.
This empirical technique uses several generally available geotechnical
factors to predict how site conditions will influence ground motion
during an earthquake. Sites are classified into site types or
clusters according to their geotechnical factors, and a mean ground
shaking factor (dependent on the site's cluster type) is assigned to
the site in three separate period bands. The classification scheme
developed for Los Angeles will be applied to Salt Lake City.
validation of this technique for Salt Lake City will be accomplished
by comparing ground motions recorded by Hays and others in Salt Lake
City with the predictions. By combining and comparing the cluster
results at selected sites throughout the city with mapped near-surface
geology, maps of the ground-shaking response relative to rock can be
constructed for each of the three period bands on a regional basis.
These results will also be used to construct intensity maps for a
maximum-magnitude earthquake. Ground-response research is still in
the early stages, and as noted by Rogers and others, some sites
outside of Los Angeles can not be classified using the scheme
developed for that city. Additional site types may have to be
developed in this study; these clusters might possibly be based on the
data of Hays and others. Additional ground motion data, however, may
have to be collected, as well as the development of new correlation

techniques and the collection of new site propérties.
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Regional seismic-wave attenuation functions for the Wasatch front will
be derived using the best available data.

4) Zoning Research--Beginning in FY 85, research with high frequency
- techniques (e.g., mini-Sosie) will be initiated to determine

subsurface conditions within the study area that are known to exhibit

high ground response. Por example, iIn the Los Angeles study near-~
surface velocity contrasts in the depth range of 10-20 meters were
found to cause the highest levels of ground response for buildings
that are in the 2- to 5-story class. Bulldings having more than 5-
storlies were also found to be at greatest risk when located at sites
where the depth to basement is the greatest. Because reflection
techniques may provide the only means to define the important
subsurface factors controlling site response in some urban areas,
experiments will be conducted in Salt Lake City and Los Angeles at
sites where measured site response can be correlated with reflection
data,

5) Probabilistic Ground Shaking Hazard Maps Incorporating Ground

Responge--Following taeks 1-4, described above, revised estimates of
the probabilistic ground-shaking hazard in the Salt Lake City region
will be made. Maps of the peak acceleration and intensity will be
prepared for exposure periods of 10, 50, and 250 years. These maps
will incorporate the effects of local geologic conditions.

COMPONENT 4: LOSS ESTIMATION MODELS

In this component all available hazards data will be used in the development
of economic loss (risk) and casualty estimates. Estimates of probable losses
and casualties in an earthquake are important results. Loss eatimates provide
a scientific basis for land-use planning, an economic basis for the
implementation of suitable building codes, and form the framework for disaster
mitigation, preparedness and relief programs., A considerable amount of
research on loss estimation (seismic risk) has already been done in the

wWasatch front area by USGS and its consultants. An earthquake vulnerabilty
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study was completed in 1976 (Rogers, et al 1976) to provide planning guidance
for earthquake preparedness and mitigation. Preliminary estimates of economic
losgses using three different loss models for Salt Lake City have recently been
published (Algermissen and Steinbrugge, 1984).

Priorities--The first priority is to update the existing building inventory in
Salt Lake City (especially considering high rise buildings) and to create an
inventory for l1lifeline systems. The second priority is to establish building
invéntories and lifeline system inventories in other parts of the study area,
seeking to achieve uniformity with the Salt Lake City inventories. The third
priority is to reassess the vulnerability relationships for Utah.

Implementation~--The research will be conducted primarily by Algermissen,
(USGS). Non-USGS researchers will be invited to participate through the

Survey's external grants and contract program. The tasks are described below:

1) Loss Estimation, Salt Lake City-=Ogden-Provo--Begining in FY 84, the

primary emphasis will be placed on research concerning earthquake loss
(risk) studies is the Salt Lake City, Ogden, and Provo metropolitan
areas., The data requirements are: 1) update the existing building
inventory in Salt Lake City, 2) develop an inventory of Buildings in
other parts of the study area, 3) reassess vulnerability relationships
for Utah, utilizing new data from the 1983 Coalinga, California,
earthquake and data obtained from additional review and analysis of
the 1971 San Pernando, California, earthquake, and 4) develop
additional data on the distribution and vulnerability of lifeline
systems in the Salt Lake City-Ogden-~Provo areas.

Deterministic loss and casualty estimates will be made for magnitude
(Mg) 6.5 and 7.5 earthquakes having various locations on the Wasatch
fault. Probabilistic loss and casualty estimates will be computed for
exposure times of interest of 10, 50, and 250 years at the 90 percent
probability level. Both deterministic and probabilistic loss
estimates will be based on appropriate ground motion hazard maps
which, where possible, will include site response (see above
discussion of ground motion modeling). The loss estimates will also

14



include, where possible, losses associated with the geologic effects
of earthqguakes such as liquefaction. Total economic losses will be

egstimated and, in addition, losses by class of construction and the

vulnerability. In general, the classes of construction used will be
based principally on their framing system. Casualty estimation will
require additional data on building occupancy.

2) Loss Estimation, Other Parts of the Study Area--To the extent

possible, the same data identified in task 1 above will be acquired in
other counties in Utah and used to perform loss estimates.

COMPONENT 5: IMPLEMENTATION

The goal of this component is effective use of scientific information to
reduce logss of life and damage to property caused by earthquake hazards as
well as by other geologic and hydrologic hazards. Successful achievment of
the goal requires COMMURICATION of TRARSLATED SCIERTIFIC INFORMATIOR to
RESPONSIBLE OFFICIALS and INTERESTED PARTIES seeking to REDUCE HAZARDS by use
of one or more REDUCTION TECHRIQUES. These aspects of the problem and its
solution will be discussed below, providine a framework for an integrated work
plan involving all concerned parties and guidelines for proposals to the

Survey's external grants and contracts program.

Priorities-~The first priority is to determine the needs of users in Utah for
earthquake hazards information. The second priority is to produce translated
(i.e., interpreted information derived from basic scientific data) sclentific
information that meets the needs of these user groups. The third priority is
to foster an environment for implementation of research results by local
governments, utilizing workshops, training classes, questionnaires and other

procedures to communicate the scientific information.

Implementation--Leadership for the implementation components will be provided

by Atwood and Mabey (UGMS) and Gori, Hays, and Kockelman (USGS). One
objective of this component is to make it easy for local government,
engineers, architects, planners, emergency preparedness planners, and

emergency responders to use the technical information generated in this

i
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program. A key strategy is to build on past successful activities such as the
Utah Sgismié Safety Advisory Council (1977-1980) and the "Governor's
Conference on Geologic Hazards" (August 1983). Partnerships between the
research community (USGS, UGMS, universities, and the private sector) and
those who will ultimatly use the information to implement hazard-reduction
plans are nécessary for success, and the strongest possible effort will be
made to achieve these partnerships within the initial three years. However,
implementat@on activities, described below, must continue after the Wasatch
front is noélonget recelving first priority in the Survey's "Regional and
Urban Earthquake Hazards Evaluation program element”.

1) Scientific Information--This task began before FY 84 because many
prior studies (e.g., conducted by the Univeraity of Utah, Utah State
University, Woodward Clyde Consultants, USGS, UGMS, and others) have

proéuced considerable hiéh-quality information. Translated scientific
inférmation is a prerequisite to its transfer to a user and its use in
a loss-reduction measure or technique., While a great deal of
séientific information can Be used directly by engineers or other
scientists, some information must be translated to enhance its
understanding and effective use by nonscientists. Such translated
information includes: fault-rupture location with forecasts of
recurrence intervals and anticipated displacement, liquefaction with
levels of susceptibility, areas of landslide hazard with levels of
susceptibility, areas of inundation caused by hypothetical dam
failures, and areas of building failures caused by ground shaking.
The;following actions are likely to improve use of scientific

information by nonscilentists:
~- Identify and catalog existing hazard maps and reports.

-~ Identify the hazard maps and reports needed for hazard-reduction

measures.,

-~ Estimate cost and determine responsibility; funding, and delivery
of the information that can be provided.
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-- Assure that new information is prepared in the detail and at the

scales needed by the users (see Table 1),

-- Make special efforts to present the information in a format and
language suitable for use by engineers, planners, and

decisionmakers.
-- Assure that information (including discoveries, advances, and
innovative uses) 18 released promptly through appropriate

communicators and communication techniques (see Tables 2 and 3).

Communication--This task is also a continuation of past activities.

Communication of scientific information consists of both its transfer
and its effective use for hazard reduction, Examplea of communicators
and communication techniques are listed in Tables 2 and 3. The
following actions are likely to improve effective use of the technical

information:

-- Design the communications program after an assessment of potential

users' needs and capabilities.

~- Select the most effective educational, advisory, and review

services (Table 2) appropriate to the targeted users.
-~ Design the communications program so that information can be
effectively disseminated (including use of the scientists and

investigators to help communicate).

Determine Users' Needs-~The past work by the Utah Seismic Safety Advisory

Council (1977-1980) and the August 1983 Governor's Conference on geologic
hazards succeeded to some extent in determining the needs for earthquake
hazards information in Utah. Use of scientific information by
nonscientists requires a considerable effort on the part of both the
producers and the usera to communicate with each other, and although a
variety of users exist, effective use depends upon the users' interests,

capabjlities, and experience in hazard reduction. Examples of users are
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4)

5)

listed in Table 1. The following actions will ensure effective transfer

of the information to potential users:

Identify and target users (Table 1) that have urgent needs and who
could be expected to use the information most effectively.

e;"Consult with those users about their needs and priorities and
prioritize the information needed.

-- Monitor and analyze the enactment of local, State, and Federal
hazard-reduction laws or regulations and the issues that affect
users in order to anticipate and respond to their needs.

-~ Encourage users--both public and private--to develop an in~house
capability to obtain and apply the information (including risk

assegsment) .

-- Orient or train targeted users in order to enable them to

understand and to use the information effectively.

Reduction Techniques--This task must also build on past activities.

Many opportunities are available for reducing geologic and hydrologic
hazards. Examples of hazard-reduction techniques are listed in Table 4.
The following actions will increase the likelihood of an effective

reduction of hazards:

-~ Identify the most effective reduction techniques that are either

being used by the targeted users or are available to them.

-~ Review existing State programs or laws that could incorporate such

reduction techniques and recommend changes or new programs and laws.

-~ Devise and test innovative reduction techniques.

Evaluation--Continuing systematic evaluation will be a part of this

program and is a key to any successful State-local hazard reduction
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program. An inventory of uses made of the .ascientific information,
interviews with users, and an Analyaia of the inventory and responses
will result in identifying new users, and any obstacles to communication
of the information or its effective use. The following actions will make

evaluation easier and enhance implementation:

f;f fhventory uses of information (Table 4) to identify and document the

ﬁype and number of uses of each hazards map or report.

-~ Analyze uses of the hazards information and any problems identified
and suggest improvement to the information or to the communication
techniques.

-- Identify problems with and suggest improvements to reduction
technigues by the monitoring of land-use decisions.

-~ Interview users of information (Table 1) to evaluate the adequacy of
the information and the communication techniques and to identify
obstacles to their effectiveneas.

Proposed-Selection Criteria--Numerous combinations of scientific information,

communication techniques, users, and reduction techniques exist. Consideration

of the following factors will be helpful in the selection of proposals for grants

and contracts in support of the above implementation tasks:

User is an applicant,
Exper ienced communicator is an applicant.

A high probability exists for successful transfer and effective use of
the information.

A communicator is in place and communication technique are in operation.

Translated scientific information is immediately available to the user.
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Minimum time is required for translation and transfer of the information.

A large number of people or numerous critical facilities are at risk in

the targeted area.

Rapidly urbanizing areas are located in the targeted area.

An opportunity exists for innovative or prototypical communication or

reduction techniques.

Sponsor, convene, and coordinate at least one workshop each year designed
to foster an environment for implementation of loss reduction measures at

the local level.

Evaluate proposals and fund selected projecta that will enhance

implementation.

Enlist Federal partners.

Suggested Roles for UGMS--Initially, the role of the UGMS would be to:

Advise the USGS on the selection of projects that will enhance

implementation.

Serve as a technical advisor and reviewer of funded implementation

projects.

Enlist partners in Utah.
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Table 1

Some Potential Users of Geologic and Hydrologic Information
for Earthquake-Hazard Reduction along the Wasatch Front, Utah

City, County, and Areawide Government Users

City building, engineering, zoning, and safety departments
County building, engineering, zoning, and safety departments
Mayors and city council members

Multicohnty planning, development, and preparedness agencies
Municipal engineers, planners, and administrators

City and county offices of emergency services

Planning and zoning officials, commissions and departments
Police, fire, and sheriff's departments

Public works departments

County tax assessors

School districts

State Governments Users

Department of Community and Economic Development (Community Services Office,
Economic and Industrial Development)

Department of Business Regulation (Contracts Division, Real Estate Division)

Department of Financial Institutions

Department of Health (Environmental Health, Health Care Financing)

Department of Natural Resources

Department of Transportation

Division of Comprehensive Emergency Management

pivision of Water Resources

Division of Water Rights

Facilitles Construction and Management

Geological and Mineral Survey

Governor's Office

Legislative Fiscal Analyst

Legislative Research and General Counsel

National Guard

Planning and Budget Office

Public Service Commission

Science Advisor

State Tax Commission
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Federal Government Users

Army Corps of Engineers

Bureau of Land Management

Bureau of Reclamation

Congress and Congressional staffs
‘Department of Agriculture
Department of Energy

Department of Housing and Urban Development
Department of Interior

Department of Transportation
Environmental Protection Agency
Farmers Home Administration

Federal Emergency Management Agency
Federal Housing Administration
Federal Insurance Administration
Federal Power Commission

Forest Service

General Services Administration
Geological Survey

National Bureau of Standards
National Oceanic and Atmospheric Administration
National Park Service

National Science Foundation

Nuclear Regulatory Commission

Small Business Administration

S8oil Conservation Service

Other National Users

Applied Technology Council

American Association of State Highway and Transportation Officials

American Public Works Association

American Red Cross

Agsociation of Engineering Geologists

Association of State Geologists

Council of State Governments

Earthquake Engineering Research Institute

International Conference of Building Officials

National Academy of Scilences -

National Association of Counties

National Association of Insurance Commissioners

National Governoras' Association

National Inastitute of Bullding Sociences

Natural Hazards Research and Applications Center

National League of Cities

Professional and sclentific societies (including geologic, engineering,
architecture, and planning socleties)

United States Conference of Mayors
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Private, Corporate, and Quasi-public Users

- —

"civic and voluntary groups

Concerned citizens

Construction companies

Consulting planners, geologists, architects, and engineers

Extractive, manufacturing, and processing industries

Financial and insuring institutions

Landowners, developers, and real-estate persons

News media

Real-estate salespersons

Utility companies

University departments (including geology, civil engineering, architecture,
urban and regional planning, and environmental departments).
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Table 2

Typical Communication Techniques

Educational services

Assisting and cooperating with universities and their extension divisions in the
preparation of course outlines, detailed lectures, casebooks, and display
materials.

Contacting speakers and participating as lecturers in regional and community
educational programs related to the application of hazard information.

Sponsoring, conducting and participating in topical and areal seminars,
conferences, workshops, short courses, technology utilization sessions,
cluster meetings, innovative transfer meetings, training symposia, and other
discugsions with user groups, e.g. 1983 Utah Governor's Conference on
Geologic Hazards, UGMS Circular 74.

Releasing information needed to address critical hazards early through oral
briefings, newsletters, seminars, map-type "interpretive inventories," open-
file reports, reports of cooperating agencies, and "official use only"
materials,

Sponsoring or cosponsoring conferences or workshops for planners and
decisionmakers at which the results of hazard studies are displayed and
reported on to users, e.g. scheduled USGS workshop, August 1984,

Providing speakers to government, civic, corporate, conservation, and citizen
groups, and participating in radio and television programs to explain or
report on hazard-reduction programs and products.

Assisting and cooperating with regional and community groups whose intention it
is to incorporate hazard information into school curricula.

Preparing and exhibiting displays that present hazard information and illustrate
their use in hazard reduction.

Attending and participating in meetings with local, district, and State agencies
and their governing bodies for the purpose of presenting hazard information.

Guiding field trips to potentially hazardous sites.

Preparing and distributing brochures, TV spots, films, and other visual materials
to the news media.

Advisory services

Preparing annotated and indexed bibliographies of hazard information and
providing lists of pertinent reference material to various users.

Assisting local, State, and Pederal agencies in designing policies, procedures,
ordinances, statutes, and regulations that cite or make other use of hazard
information.

Assisting in recruiting, interviewing, and selecting planners, engineers, and
scientists by government agencies for which education and training in hazard
information collection, interpretation, and application are criteria, e.q.
pending proposal to fund county geologists.

Assisting local, State, and Pederal agencies in the design of their hazard

- information collection and interpretation programs and in their work
specifications.
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Providing expert testimony and depoasitions concerning hazard research information

' and its use in reduction techniques. :

Assisting in the presentation and adoption of plans and plan-implementation
devices that are based upon hazard information.

Assisting in the incorporation of hazard information into local, State, and
Federal studies and plans.

Preparing brief fact sheets or transmittal letters about hazard products
explaining their impact on, value to, and most appropriate use to local,
State, and Pederal planning and decisionmaking.

Assisting users in the creation, organization, staffing, and formation of local,
State, and Federal planning and planning-implementation programs so as to
assure the proper and timely use of hazard information,.

Preparing and distributing appropriate uger guides relating to earth hazard
processes, mapping, and hazard-reduction techniques, e.g. UGMS fliers.

Preparing model State safety legislation, regulations, and development policies.

Preparing model local safety policies, plan criteria, and plan-implementation
devices.

Review services

Review of proposed programs for collecting and interpreting hazard information.
Review of local, State, and Pederal policies, administrative procedures, and

legislative analyses that have a direct effect on hazard information.
Review studies and plans based on hazard information.
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Table 3
Representative Commnicators of Hazard Information

American Institute of Architects/Research Corporation
American Institute of Certified Planners, Utah Chapter
American Institute of Professional Geologists, Utah Chapter
American Society of Public Administrators, Utah Chapter
American Soclety of Civil Engineers, Utah Chapter
Association of Engineering Geologists, Utah Chapter

Bear River Association of Governments

Children's Museum

Church groups, church organizations, and church-sponsored events
Circuit riders (regional or project area)

City Management Association

Civic and voluntary groups

Community planning assistance programs

Council of State Governments

County extension agents

Educators (univerity, college, high school, and elementary school levels)
Governor's Advisory Council on Local Governments

Hansen Planetarium

Hazrd-information clearinghouse (national, regional, or project area)
Hazard researchers, interpreters, and mappers

International Conference of Bullding Officials, Utah Chapter
Journalists, commentators, and editors, and their professional associates
Local seismic safety advisory groups

Mountain Lands Association of Governments

Museum of Natural History

National Council of State lLegislators

National Governor's Conference '

Neighborhood associations

Public information offices (Federal and State)

Researchers, engineers, and planners

Speakers bureaus (regional or project area)

Society of American Foresters, Wasatch Pront Chapter

Urban and Regional Information Systems Association
University of Utah Seismograph Stations

Utah Association of Counties

Utah Geological Association

Utah League of Cities and Towns

Utah Geological and Mineral Survey

United States Conference of Mayors

U.S. Bureau of Land Management

U.S. Forest Service

U.S. Geological Survey’

U.S. Soil Conservation Service

Wasatch Pront Regional Council

Western Governor's Policy Office
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Pabie 4

Some Opportunities for Using Geclogic and Hydrologic Information
to Reduce Barthquake Baxards along the Wasatch Front, Utah

Preparing development studies and plans

Circulation of transportation studies or plans

Community fac¢ility and utility inventories or plans

Environmental impact aggessments lnd reports

Land-use and open-space inventories or plans

Land subdivision lot layouts

Multi-hazards inventories, risk analyses, and response capabilities
Natural-hazards reduction plans

Redevelopment plans (pre- and post-earthquake)

Selismic safety and public safety plans

Discouraging new or removing existing unsafe development

Capital-improvements expendltures

Costs of insurance

Diacloaing hazardas to real-estate buyers
Financial incentives and disincentives
Governor's executive orders

Policles of private lenders

Non-conforming use provisions in zoning ordinances
Posted warnings of potential hazatds

Public acquisition of hazardous areas

Public facility and utility service policies
Public information and education

Recording the hazard on public records

Removing unsafe structures

Special assessments or taxX credits

Regulating development

Building ordlnances

Design and construction regulationa
Grading regulations

Hazard-zone inveatidationa

Land-uge 2zonlng diatiicts and requlations
Special hazard-reduction ordinances

Subdivision ordinances
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Designing and building structures

Strengthening or retrofitting of unsafe structures
Critical facllities, siting, design, and construction
Engineering, geologic; and seismologic reports
Public-facility or utility reconstruction or relocation
Reconstruction after earthquakes

Repair of dams

Site-spepific investigations and hazard evaluations

rPreparing Edt ané'réapbndiﬁg to.dtaaste:g?

Anticipating damage to critical facilities

Damage lnspection, repair, and recovery procedures

Dam and reservoir supervision

Disaster: training exercises

EBarthquake-prediction response plans
Earthquake-preparedness plans

Emergency response plans

Monitoring and warning systems

Relocating occupants of exceptionally hazardous buildings
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