e PROJECT EVALLATION SUMMARY
(<ub|mt to MO/PAV after vach projeit evaluation ~
1. Missfon or ATT/W Ofrice Name f, Progd winber K/
BAID/Nicaragua 524@\@'—[ ¢$ 1S\ 52k -0104 %P !
J, Troject Title O TNy
Center for Earthquake llazard Reduction
* 87 Key project dates (fiscal years) 5. Total U.,S. tuncing -
a. Mroject b. Final c. Final s S 1ife of project
Agreement Obl1i- e '
Signed 3 Nov 73 qation 14 Dec 76 deliyéred § 257,000
6. Evaluation number as | /. Period covered by this evaluation |8,/ Date or this
listed 1n Eval. Schedule| FROM: Nov 73 T0: ' March 31, 1978 Evaluation Review
Month/year Mon‘fhﬁear month/day/vear
9, Action Decisions Reached at Evaluation Review, | 10. Officer or Unit'] 11, Date action to
including items needing further study responsible be completed
(Note--This 1ist does not constitute an for follow-up
action request to AID/W. Use telegrams,
airgram, SPARS, etc., for action) Paul Groves, DPA April 15, 1979
1. Terminate project on schedule (March 31,
1978).
3
. 2. Contract the Ministry of Public Works
7! regarding the possibility of using the
o reimbursable technical assistance
mechanism for any additional U.S.
services required for this project.
|
|
|
‘.
| L Ora tures SRR ‘
"- . ‘roject Dffice Mission or ALL/W Office Director
|- SheR ,gj : Signa
| : ] ’ . : ture C’( ‘
'. T udﬂ%ﬁo{zﬁwaw% -}17%)"2,5}1&_1 -)ﬂ‘-“""\ 7
| ll.|<{'ll:| ‘h P‘J.U.l C A . ' ) % A r}p;-d
! Da'.t;e / iroves, DPA; Gus Daniels, DPA Samn : ‘I&lI'I‘J G. Wilkinson, A/Direcior
| ate
| 7



http:litdn.vl

UNITE STATES AID MISSION TO NICARAGUA
AGENCY FOR INTERNATIONAL DEVELOPMENT
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MANAGUA, NICARAGUA

10 : See Distribution Below DATE February 9, 1970 &
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FROM : Gussie L., Daniels III, Evaluation Officer m&; _"

SUBJECT: . Evaluation of the Center for Earthquake Hazard Reduction Grant (524-0104)

‘Attached for your review and comment is a draft evaluation report
prepared by Rebecca Acoli, USAID/ROCAP, and David H. Harlow, USGS, the g
original copy of which was received by the Mission in September 1977,
This was a regulurly scheduled evaluation., The evaluation report ,
prepared after several unstructured interviews with GON personnel and
extensive reviews of GON and USAID documents, is completely in line with
the Project Paper in terms of study design, scope and issues discussed,
although it is being submitted for review eight months after the
originally scheduled date.

Background:

The Earthquake Hazard Reduction grant project, approved in 1974 for
implementation pver a four year period, aimed at reducing the eff'ccts
of earthquakes and volcanic eruptions by establishing, equipping,
staffing and training a central core of personnel to operate an institube
for applied seismic and geological research, Anmong; the principal
rationales for the project was the neced to detect and evaluate oh a
continuing basis seismic risks for the entire country in order to reduce
dangers to the population and dislocations in the national economy
through improved site selection and building design. To accomplisch this
objective the then existing network of three seismic stations was to be
increased to fifteen monitoring stations and a sufficient number of
qualified personnel was to be assigned to an earthquake center to
analyze and interprel data.

The total U.3, contribution to this activity ,amounting to §i25'7,000

oven the four year implementabion period, was used to finance: 1) a

PASA with the U.S. Geological Survey to provide technical advisory
services in the arcas of geophysics, instrument maintenance and geology:
2) specialized training in the U,S. and third countries for professional
and technical employees of the institute; and 3) technical equipment for
monitoring celsmic activities. During the same period the GON contributed
with more than {400,000 to cover the cost of persomnel salaries, facilitics
and other local couls.

LI -

Propress ta Date:

Project inputs were largely furnished as originally planned, outputs
were produced on schedule and the project purpose has been achieved.
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The Seiswic Investigation Institute (IIS) has been firmly established as
an autonomous unit in the Ministry of Public Works., Equipment for the
operation of the center has been received and installed, and the staflfl
at the center augmented through the employment of five professional, five

* technicians and support personnel, This number is expected to increase

significantly as five professionals and one technician return from

. studies abroad to assume positions at the center, A seismic network
consisting ol sixteen stations located in various arecas of Vestern Nicaragua and

connected by a radio link to the central station outside Manapgua has been
established and is functioning. To date, the sciszmographic network
operated by the Center has detected an estimated 2,500 micro-and scveral
significant earthquakes. The staff working al the lManagua station are
analyzing this data and have produced several studies on arcas of hiigh
seismic activity. In addition, it is believed that the center could
DlnpOth the exact liypocenter of' an earthquake within one and a halt

ho

Igspite olthe substential achievements at the inputs, outputs and
purpose lcvums, two problems have been encountered in attaining ti
project goal; These are as follows:

1S

1. Ingbility to atiract queliried fuld-time personnel to work at the
nev and unproven 1uuL¢Luuu. £

+ 2, Gradual acceplance and underutilizabion of data und reports produced

by the Institute,

The first problem was rcloted to reluctance on the part of qualified
persons to work on a new uxtc;tcd activity and the limited opnortunity

to ootain a second job Lecause of the Institute's 8 howr work-day require-
ment, ‘The evaluation repoxrt Jndxcatca that the problems are being

‘resolved with the addition of new personnel. The sccond problem related

to the difficulty of establishing the Institute within the Ministry of
Public Works and the lack of sulficicent personnel to analysc data, oversuvc

“ita publicabion and distreilution. Uhis problem is also Likely to Lo

alloviabed wilh Ghe assigent of additionad, personnel in Ghe nese fabure.,
1n swnnaxy, the yeburn ol techmical and profiessional personnel Lrom

. training abroad and continued gsupport will malke it PU"”LblL to Locus
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wore attention on annlytical requirements, the crucial element for
achieving the project goal. ‘

Iescsons Learned:

The evoluation reporlt swmmorizZes several lessons for planning and
implementing similur activities. These are as follovs:

1. The projeet desipn should make the asgumption that qualified perconnel
will have to e developed with the projeet rather than be available at the
beginning ol the project.

2. VWhen extensive in-country trainingg is required, the TP.A. advisor
should be avallablce on o full-time basis,

3. Iuture propossls ot o sindlor Lype snould include provision for
cducating the gpecilic recipients and the geuerel public on the use and
value of datla.

L, A substoatisd ocmount of support is necesscary to foster the development
of a ncw institutbion.

Fvaluation icoueu:

The LBarthaquades hoeoawed Reduction project reeeived its last input ol graut
fands 1o 0 1977, althouch sporve and rcepair porbte oand intemmittont TA

are sHill beiugs provided., The evaluation report reconmends conbtimuation

ol USAID/Nic&raguu support ab the level of ©25,000 per yeor over the next
three years in ovrder to conbinue techunical and conmodity supporu i'or the

Ingstitute and Lo help in the aciuicvenent of the project poal. 1Lhic level
of support is Jjudged nccevsary for sceverad reasons:

1. Opecinlists returning to the Institute would wveceive the specialized
on-the-job training originally coutemplated ot an carly stege ol Lhe
project, bub deloyed due to Loclk off personncl, .
2. Continucd supporl is necccsary to encure thot cpare purts and supplies
will be available as nceded, particularly during an cmergency.

3. 1IS may nced outside support to protect its interests. In addition,
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“the evaluation points out several technical reagons for continuation of : i
the project including the USGS's prohibition on a direct contract with ne,
the IIS. i

..‘- Basically the Mission has three options with regard to this project. These
Y. are as follows: !

1. Extend the project for an additional three years. This approach would
require approval by the AA/IA and completion of a Congressional lotifica-
tion/Advice of Program Change. The attached evaluation could provide the
Justification for the extension and necessary documentation could be
prepared on short notice, The issue with regard to eitension iz whether
USAID/N would want to continue grant assistance for an activity which is —
well within the financial capacity of the GON, but nearly beyond its
ability to respond.
2., Use the reimbursable technical assistance (Iﬂh) mechanism to finance

the services of U.8.G.S. to the Institute, The Mission has been advised

to tentatively identify opportunities for using reimbursable T,A. (ETA) in

Nicaragua. Although activity would appear to fit the criteria for KITA, — 4
7y~ neither the general concept or specific procedures have been discusced out ‘
@ with the GOIl. Hence, this approach would require initiation of discussions 1

\}; . with appropriate agencies of the GON and seveérel months may pass before it —
Lt is clear whether this alternative is viable.
RAs

sews . 3, Allow the project to terminate upon delivery of reomaininug commodities ]
ey and services (3/31/78). This risk in this approach is that personnel r ‘

i agsigned to the center may not receive the training required for optimum i

T analysis of data and thus be forced to continue to carry out this activity

vt on a trial and error basis, Under these circumstances GON support ig

"t ¢ likely to remain at a constant level and the project goal may never be

o achieved, ﬁ
"o°"  Recommendatbion: This activity differs from ordinary projects in the sense ;f
that it is aimed at helping the GON minimize loss of life and damage to L
propexrty ond facilitics on a long term basis, The GON has continued and '
: } increansed its support of the project and while USAlU/H has no ob..gation :
vs0% to continue its own supporl for this act%yity beyond the projected .
= . termination date, our assistance may hqfcrucial element: in adding ¥
Ui additional analytical and predictive capabilities to the existing data 1 2
':J.?1" ) ; :
) ; :
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collection and analysis cepabilities of the Institute. Therefore, it ig
recommended that this projeet be extended for a three-year peried and that
DPA and FIS stall prepare necescary docunentation for approval by the
AJ\/LA A nmeeting hias been scheduled in the Director's Ofiice on Wednesday
February 22, 1976 at 11:0Q0 ra.me to review-the attached report.
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BEarthquakes and volcanic eruptions which cause loss of life and f'jﬁq
extensive property damage have frequently and most probably will continue _.;ﬁg
to occur in Nicaragua. Therefore this project was designed with the goal XYoo
of mitigating the effects of these natural dizasters. The purpose was Eﬁﬁﬁ%
the establishment of & seismic network throughout the tectonically active e

areas of Nicaragua in order to obtain good seismic data which could be
used to develop seismic risk maps and construction codes.

During the past four years the Seismic Investigation Institute (IIS)
has been established as an autonomous entity in the Ministry of Public
Works of the GON, and the GON is supporting the IIS at levels considerably
above those called for in the Project Agreement, The equipment has been
purchased and installed as originally planned and is now functioning. The &zr:
personnel of the IIS have received extensive training from the USGS, and -
working relations between these two groups are excellent.

The IIS is obtaining good quality seismic data and is publishing them.
The data collected during the first two and a half years of operation of
the seismic net clearly show zones of high seismic activity that are
potential sources of destructive earthquakes. The results of preliminary
analyses are focussing research on the relationship between the deep and ’
shallow earthquake zones and may lead to a better understanding of the Al
fundamental causes of earthquakes in Nicaragua. As the science and '
techniques improve the seismograph network may provide data from which
future volcanic eruption can be predicted. The project purpose has been
effectively achieved.

Although the purpose has been fulfilled, the project has not fully
attained its goal due to two major problems encountered throughout the
life of the project. The first was the inability to attract persons with
the desired level of education and experience to work for the Institute. e
This problem is beginning to be resolved. The personnel trained by the :
USGS are now able to handle the daily operation of the IIS, so that the
data obtained from the continuougly operating instruments are preliminarily -—

processed on a regular schedule, Furthermore, participants are beginning e
to return to the I18 and do the analysis which is necessary to utilize oy
these data. I[n the next three or four years the IIS should be capable of Ivﬁ

providing the necessary data in the proper forms for the full achievement
of the project goal,

e
The second major problem which is being overcome is the gradual Y
acceptance and utilization of the data by the intended recipients. This ?j“
protlem was not fully anticipated in the project design; however the TIS s
/ BbgrapﬁiL with it, Actions have been taken and are being planned to fatah
i

E T o )
sy

heighten the awareness of both the public and the government of the i
utility and importance of the data. This is crucial to the realizalbion
of the project goal.
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Because lhe project is so close to accomplisnment of its goal and
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ite progress hags been cteady in gpite of these two major problems, the
evaluation team rccommends that AID continue its cupport of the project
for another thrce years. The proposed level of f{unding is small, $25,000
annually, but it is critical to the achievement of the project goal. The
rationale for continuing the project is discussed in detail on the follow-
ing scetion.

Justitication for Continuing the Project

The original impetuses for initiating the projecl were the extensive
loss of life and property which resulted from the December. 1972 earth-
quaike in Managua., This carthquake emphasizoed the need for the determina-
tion of seismic risk factors for «ll of [icaragua co that future hazards
to the populace and fubture disruptions of the economy could be reduced
through bettcr site scelection and building decign,  In responge to this
need o selgsriice network, compriscd of ureiuvmopgraphs to deteet minor tremors
and acclerographs and seilsmocopes to record strong ground molions, wae
establiched in Nicaragua. During the past two and a half years pood seic-
moprraph data which Locate many miecrotremors huve been obtained. flo large
carthquakes have occurred so no strong ground motion dita have been recorded.

During this final evaluation some doubts were raised about the
desirability of continuing the project. These doubils were raisced primarily
in relation to economic justification of the project, particulirly in
view of [Nicursrua's chalus as o relatively poor natlon. ‘'ils attitude
was supported oun the ascumption that the data collected durinyg: the Llife
of" the project nre adequate for the proposed planning purposes. (4 also
reflecets the fact that Hicarogun isc a relatively poor nobion and guestions
whether the waiatenance of o seismic network is cconomically justiriable).

The evaluation teum disapgrees strongly with the premice that a sclsmice
network is a lweury which only rich nations can offord, The follewing
paragrapus discuss the reacons for conbinuing the projeet ~nd the potential
value of the project to Lthe GOl

1. It is not puscible to locate all of the dangerous faults at one
time., The rate ol Llocubing new potentially dangerouns faults decreases
with the increassing length of the seismograph network operating time, and
all the dangerous faults may never be located., ‘The occurrence ol' seiosmic
activity along a given foull is not congtaent. A fault may be completely
inactive for a considerable period of time and then regume its activitys
therefore continued monitoring is rcceggary in order to loeate previoualy
andetected and potentially dangerous faults. An intercoctivg example of
this is the fact thal celsmic activity in the Managuns arcae 1. very low now,
although it 1o well coboblished that winy acetive faults occeur in this arca.

2. Continuous monitoring of seismic events provider a good history
from which rccurrence times of specific events can be extrapolated. ior
axample, fault X may be known to slip every 50 years causing an carth-
juake of approximately mugnitude G. The earthquake recovds in Chira which



-3 -

extend back L0000 years have provided creellent data for calculating
recurrence times., Baced on thegse data several successful predictious
of large earthquakes have hLiecen made,

3. Since prediction of carthquakes based on recurrence times requires
an extensive data banl which must be gathered over a long period of' time,
other methods of cartiiquake prediction are being sought. Seilsmologlsts
are trying to gain a deeper understanding of tectonic activity and learn
Lhe causes ol cartnguakes, Data obtained trom the Nicaraguan seiocmic
network are very valuable tor thisc work since the geology of [licaragua
is extremely complex. JFFor example the seismic data indicate that the
portion of the ocecan floor which is subducting under Nicaragua is
segmented and that thesc deep seated breaks correspond with offsets in
the Central American volcanic chain and with many prominent faults. The
relationship between these scurface and deep features cannol yet Le
explained. buv it ig believed to be importent in wderstanding the
regional tectonic activity.

W, The accumulation of o pood data bank techniques from the
national scismopgraph network will allow Nicarggua to immediately utilize
any breakthrough in cartlijuake prediction developed elsewhere in the
world. These theories are basced on extensive analysis ol past records
and data and thus can be extrapolated to a new region if the local
parameters for the repion are determinable.,

5. 't ilg parcicularly important to continue the data collection
progran in order to build on the data oblailied to date., The data nust
be considerced in an overall framework witich should be reviged congtantly
to reflect increacing kuowledpe. For example analysic of selsmic data
collected ucfore other large earthquakes has shown that a quicet interval
frequently precedes the major event. ‘uereflore some cuarthquake predic-
tiong currently arve being altempted nascd on observatlions of lack of
seicmic activity in areas known to be very active normally.

G, Continuntion of the monitorine of the strow: motion instrimenta-
tion network is extremely important because good strong motion data are
very scarce, Since thece ingbruments only (unetion in response to
maderately strong carthquakes, years way pass beflove theilr operation is
recorded,  Therefore it ils important that they vbe maintained Lo assure
that the instruments will fwiction. shourd a big earthquake occur., The
majority ol { ¢ ingtruments in both the Managus and the Gualenala earth-
quakes did nobt [unction and the valuable dato which mignt have been

obbained wags not recorded, Thereforce. tor test resultc. o strong motion
network requires o long ter . repular maintenance progras: administered

by an orpanization dedicated to carthquake recearvch suen ac the 113,

(. Ihe exictance of an aclive ceicmology i..otitule mali Jing and
creates interect in scismic activ ity by continually reminding both
profesaionals and the general public of the cever present seismic and
volcanic activitic: and pogcsible hazards. The institute can also
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facilitate the establishment of appropriate building codes and zonily laws.

8. Since seismic activity generally increases tremendously before
eruptions, early warnings of possible eruptions can be given., As a recent
example, the eruption ot Concepcidn Volcano was preceded by warning
activity rive months in advance.

9. In addition to monitoring volcanic activity, the seismology
institute can wlso perform rici studies to aseertain the potential hazards
presented by each volcano to currounding areas. The TIS has begun this
work, A U.8. graduate student was employed by the 118 while he studied
the hozards of the Dan Cristobal Volcano.

The US would also benefit from the conlinued operation of the sclsmograph
network in Wi~saragna cince seismic activity is considerably greater in Central
Anerica than in the USD.

In sunmaery, when a senior level seientist of the USGS was asked why
Nicaragua should continue operating the seismic network, he responded,

"When you live in a suaske pit. you study snakes."

External Tactors

tio external factors other than those considered as ascumptions in the
project paper have aficcted the project significantly. The v-lidity of
each of' the wssumptions is discussed in detail below (note *. the original
assumpbion is underlined):

A, Hone of Micaragua's major cities will be abandoned for safer sites,
Therefore the stablictment of guidelines for safer cite selection and
improved congtruction practices is escential.

This was o valid ascwumption, Although the reconstruction to date
has resulted in a widespread dispersal of the city around the destroyed
central core; the center has not becen rebuilt because the GON is issuing
building permits in sccordance with the rather stricet new anti-seicwic
building code repgulations., patterned alter the Zone (i California Code, and
utilizing geologlice data and a zoning plan which wao developed by Woodward
Clyde Tne, (VC) in its study ol Managua completed in 1975,  Under tids
overall plan, the GON is preparimn: a low densit: street plan tor the old
downtown area which will include public and private buildings and an
allocation of land for parks and reccreational use. Based upon these
activities and as goon as private property ripghts can be veritied within
the plan it is asgumed that construction in the old arca will gradually
inecrecase.

B. A geismic zouing system, based upon the data developed in the WC
study, has been established and ig being used by the Vice Ministry of
Urban Plannang (VIMAU) to determine land uses and types of construction
based upon potential seismic risk. All building permits are reviewed in
the context of this system and the implementing regulations.
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Although the ITS is collecting and is beginning to analyze and publish
seismic and geological data of professional and usuable quality, this
information has not been widely used in the decision making processes of
either the GON or the private sector. Tt is Lelieved that there was an
initial lack of appreciation for the significance of this duta due possibly
to the short time that such information has bheen available andi because
initial plang and codes have been establiched recently utilizing the VC
data. This attitude is changing as the integrity of the T15 is estublished
and an appreciation of' its uses evolves. Sce examples of recent uses under
Goal..

In terms of warnings which might be given to the populace relative
to high seismic or suspected pre-earthquake activity officials are
reluctant to relcase such information because ol the disruptive impact
that the knowledge of potential danger might have. This phenomenon is not
limited to Nicarsgua and is a natural human reaction since the responsible
official is equally fearful of being either right or wrong.

The reluctunce ol government officials to take action after Leing
informed of a potential hazard has been observed recently in Hicarsgua.
On several occasions the IIS has sent warniwge letters to the ifinister of
Public Works regarding increased earthquake activity in specific zones.
Two such instances involved earthquake swarms cround the Concepeidn and
the Momotombo volcanoes and are discussed in detail under Purposc Another
example is the earthquake swarms. including onc felt cvent near lascsa.
The IT3 is currently studying these labtter swarms in detail, In each of
these situations. no official action was taken to warn the concerned
populations of the possible huzard or Lo prepure disaster relictf cfiorts
in case thesc should Lecome necessary.

Both problems, the lack of wnderstanding of the ceismic dabta on the
part of the recipient and the reluctance to uwse it for fear of upselbing
the populacce as stated carlicr, are not wiique to Hicaragua. indeed they
are common in the U.S., ond only rccently has the scientific communit:;
begun to try to recolve them. Lfforts are Leing made to make the planners
aware ol the data which exist and their usefulness. while at the same time
scientists are locussing on the practical aspects of their studies. Also
recent coclological studies suggest that the pencral public prefers to be
informed of natural huzards and that effective public education can allay
the negative effeets caused by fear created in an atmosphere of ignorance.

C. Adequate capability will cxzist for developing and implementing
the zoning plavs and building codesc which arce necessary to make the
available scelomic information ceffective,

The capability of the G0N to develop and implement zoning plans
and building codes is closely related to B above. Experience shows that
the data given to planning agencies must be very complete and ready to
use, i.e. the planning must have been done already. For example, the
maps of earthquake locations were initially published by the IIS on
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outline base maps to avoid alarming the pgeneral population. However
future earthquake location maps will be published on existing topographic
maps so that the relationship between arcas of high seismicity ard cities,
towns, and other cultural fedtures can be clearly seen. Thus, while the
recipients are becoming more accustomed to the use of scismic data. the
information published Ly the TI13 will be in a more readily usable form.

D. GQualificd persons ure interested and can be made available to
Wwork on a continudng Lasis in the TI3.

This realization of this assumption took some time. (ualificd
persongs were interested in the project, but they were not attracted to
the jobs because, among other reasons, it was considered a gauble to work
on a new and unestablished project. Also the opportunities of the
positions were limited tc the salary offcrcd. fhat is, the employees of
1IS were expected to word an 8 hour day and therelfore not be able to work
two jobs as 1s frequently the practice. This was true in spite of
arrangements made to pay above average salaries to professionals working
full time on lhe project. g a result, out of the thrce qualilied people
identified in the project paper, only the present direcetor of I3 had the
vision and courage to join and stay with the project.

The TS also experienced difficulty in hiring a qualificed geologist.
The working relationship with the first geologist deteriorated rapidly alter
his training in the U.5, e did not waut to work full time. departed in
Mareh 1975 ard the pocition remained open until Jeptenber. 1970, A
similar problem occurrved with an electronic technician who had received
two months training in the U.J.

B. The orgonizational degipgn and cdministrative functions of the 1719

will supply adequabe support to the investigations being conduacted.,

The orpanization of the I8 as originally cotablished with the
ITS existing within the Instituto Geografico Nacional (1Gi) wae not
satisfactory. The problem ig described in more detail under inputs and
Qutpuls. Howcver the IS eventually beecame an autonomous cntff} within
the Minictry ot Public Works. 'Tnis change neccessitated a substantial
expansion of the stafl in order to replace the lost IGYH support services,
Although the staff is much larger due Lo the reorpanization. o much more
efficient and manageoble woudzing enviromment has been attained.

Also the original project plan did not include provigions for
efficient personnel to generate the anticipated outputs. Thus several of
these outpubs have been and are ctill being delayed until more professionals
are added to stoff. The selomic risk mops arc one example of thig.

The VIMPU ic imitating geological studies in the satellite cities
of Managua (Masaya, Granada, Tipitapa, Diriamba Jinotepe) with financing
from the Managua Reconstruction Loan (029). This will provide the basis
for urban planning studies in these cities.



Goal:

The project goal was: "to minimize death, damage and disruption of'
public services caused by earthquake and volecanic events in Nicaragua
by incorporating the best possible seismic information in locational
and design decisions",

The goal achievement indicators were defined to be the use of the
115 data bolh by the GON to cstablish zoning plans and design codes and
by the private gector even when not legally required.

To date the data have not been widely used either by the public
or the private sector. This is primarily due to the fact that the IIS
has not had the staff necessary to publish the data in a readily usable
form, and to provide training in its usesz. However this cituation is
changing, the current staff now operates the network and performs a
preliminary analysis of the data on a daily basis. ITrom this information
seismicity maps showing the cpicenters of cmall carthquake can be drawn.
In the near future geveral new seismologists who are currently; studying
outside Nicaragua 1/will be added to the staff. These persong will be
able to devote the necessary time to developing ceismic risk maps and to
conducting special studies of unusually active areas, i.c. to putting
the data into a readily usable form.

A second reason for the under-utilization ol the TI5 daba to date
iz that the recipients are nol aware of its sipgnificance., Althoush the
IT5 was not specilically orpanized to perform dutics beyond the point of
information discemination, public education programs ure alread; undcer-
way. During the past two years extensive newspaper coverage has been
given to the 105 and even some television time when an earthquoke
prediction by a well kinown local engineer unnerved the publie. [
addition to technical publications. ing. Arluro Aburto, Divector. and
Dr. Argenal, Geophysicict. have spoken to the society of Encincers and
are plamiing « serics of explanatory articles for the engineering
society bulletin,

Since Juuuary 1977, progress toward the goal hus increasced; both
the data generated by the I'IS and the professional knowledpe of the
stafl’ have been utilized for the direct benefit of the populace. Several
hazardous areas have been discussed in published repoxrts, or arc under
stady amd reports will be issued in the near future,

;/ The OA3 is currently financing scholarships tor three seismology
students studying in lMexico and one geology student in Costa Riea.
The Japunese govermment gave scholarships to an ecarthquake
enginecring student who has subsequently returned to the 1185 and
to a seismology student who still is in Japan. These students are
-obligated to work for the IIS upon their return %o Nicaragua.
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Adaltaonally. LIG, in late 1977 and early 1978, has been contracted
to provide studics such as the three swummarized below:

COPALAR Drin .

The Agri-Scicnce Compuny, the executing firm of COPAL\R Dam project
in Matagalps including construction of the dam and installution of the
turbines, has rcquested the Tnstitute to study and advise on the possible
risk of a fault which pacces through the proposed dun site and on
measures which could be taken to assure the security of the dum agraingt
guch risk. The work will be carried out in two phaseg: an evaluation of
the degree of risk to the proposcd dam due to seismic activity of the
fault as well as in the surrounding area. and the installation of a
network of seicmographs to facilitate constant monitoring of seismic
activity.

Industrial Dark

The Instituto de Fomento Nacional (INFONAC) has requested the
Institute to prepare o seismic and geological report on an area behween
Mateare and los Drasiles at Kms. 17-18 on the new highway to Ieon. which
is being cousidered for the construction of an Industrial Park. The
request specified that the report compare the sciemie probabilitics of
this wrea with those at Lac hercedes. As a minbmua the recport should
contain: an evaluabion of poscible maximwun and probable minimun
intensitics of earthauakes, a calculation of probable acceleration, and
an estimation of the return periods for ecach region,

Momotombo deothermal

This request for 11S scrvices involves an cvalustion of the voleanic
and seicmic activity and possible risk in the region of the geothermal
project. as necessary to design the installation to withistand the
estimated clfects of voleanic and/or selsmic activily on the project. Tt
algo calls for the installation of permancnt monitoring equipment,

I swmary . althoush the goal hus not been fully accompliched %o
date, real progress is being made.
prog &5

It should be pointed out that the achievement of Lle soal is not a
static but rather an evolutionary process in which ag better data is
produced. analyzed and disscminated and as knowledge and appreciation
of the potential uses increases progressively greater utilization will
be made.

Purpose
The purpose of the project was:
"To create, equip, staff, and train an organization, including a

modern selismograph network, for applied seismic and related geological
research in Nicaragua with the capability of predicting (within the
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b 1nforme sotirc Gripo de Temblores que Ocurrieron en el Area
del Voledn Momotomuo " Proyeclo Lecberico”

ler. Inrorme - Seplientre. 1975
2do, laforme - Febrero. 1977
Jer. Informe - Julio, 1977

Theose three letters were prescented to Fmpresa Uacional de
Luz y Tuerza (RUALIY) on the initintive of the IIs and contain diagrams
of the earthquuike locations ncar tihe peobthermal projecet ot the base of
Momotombo volewno. A proposal for a more detailed study accompanies
each letter,

5. bhstudio Handtico del Area del Pacitico do Hdlearagsun.
{Study in process,)

This study of wy-netic anonalivs in Hicaraswn was begun in
mid-1970 by a L. in wkn)Lﬁ:yf“'c" cuployed part time vy the 115, The
value of thic work ic tint wagnetic Jdabn can be used to delineale active
faults and tectonic funbares mnd theretore add Lo the dabaz necessary to
understand tectonic procossesn,

. (a) studio de Lo 10lla de Cartero en el Area cerca de la
Cludad de fnsays,  (Work in progrocs. )

de }\DO"U corea

(Oud‘dbu ;m'iEVU h<p1rtuncnio de

ﬁde¢dL. (Work in prug}uss.

Bach of’ Lhege studice 1o the dircet result or carthquake

data which were collected by the seismic net as described ahove in 1, of
thic section. “he purpose of these studies is Lo hhwesticate in detuil
the seiomicity el colosy vetween Lhe cities o masayo and Groanada o

that the ricke indicobod Ly soucs of high selomicity can be cvaluabed,
The need for bhids work i widerscored by o swarm of carthquakes which
occurred neae o : U/( and included un earthquake that was
sharply felt by

7. bct4rmlhwuiot del Jispesor de la Corteza Terrcstre Sajo la
Led Siomlen de fiicao Vi Published June, 19706,

Yiis s the senlor thesis of o student of the Univer sity
of llicavacua who 1o now doing post pgraduste work in seicmolopsy at the
Univergity ot Mexico.  The theslis presents the mduh(mLLlLdl hoolj used
to deternine the velocity structure of the carih's crost by employinge
cartiguske debn Yron bhe Jlearmeuan scismic neb. A moro necurate
velocit; structurve in turn pemmits the calculation ol morc accurate
ealtxdudkc locations. e iz continuing this work at the University of
Mexico,
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Y. deolory rd tinzards of the San Cristobal Volemniie Complex,
Hicurayua, tausters Thesic oy Kicnard W, lazlett. Dartmoubh Coldege,

Hanover, iiew Hampcohire, U.S.A.

A o regult of crretul study of the geology of the San
Cristobal Volenno the author determined that the only dircet threat to
the nearby arban arcas is hewvy ashinll,  The communitics affected would
ve Bl Viejo and Chivandegn,  Obher hnzards that might abfect areas closer
to thie volewio include Vulcunic geses, acid raing, lava Llows and mud
rlowes.,

i antbor suggeoted thnt forceasting: of' fulure voleanice
activity might be done by means ol various peochiemical, deformabional
and seismic Llechniques. e wlso mentioned that protective measures
such as air and wablcr Uilters. diversion breriers. systematic clean-up
operations  otbte, could be taken Lo reduce Lhe cltects of Lhe above
neutioned hazieds ducing cruplblons.

pelonde risk maps have nobt vet been developed t);,r the 113,
Howewver v proup hewled s nrey Shah Crom Stondord Undiversity has made
come  proLlivine risk rips based on historical records ol scismic
activity. he 110 now hog saflicient data to bepin corrceting them in
order to clininate Lhe hictoric vias ol bebber reporbing of old enrvhquake
in the regions ol hupgh population dewsity.,  Ihie work will stoard when the
new ceicrolosicbe wre availoble,

I
L

hee peodlogsie tamoasd res -'~r'v'}1 Wi humpeved dusiag the corly
arg off Lhe T dee Lo Ghe diffieulby in abtracting o sood ologiot
to work for the 115, The geologist now cuployed i well quadilied; he
formevly worked for the Minlstry of Plaanime and was involved with bthe
Voodwnrd-Clyde ctudics. Ao mentioned above. gevernl specinl peologsical
hazard studics brve been made,  Dxomples of Lhese are:

tn) A study off bhe Log Mercedes Alrport Terminnl made tor
the GOT. I Lide lnstonce crcep of o lundt waderlyinge the Lterminal

bullding wos damscing the cteucture.
(3 L

(b) A sctudy or the locnl geolesy around iasnyn.  The I[TS
has begun thic stud; on its vwn initiative due to the occurrence of
severul earthquake cwurms 1r the vieinity of that city.

C. Intorpation aboul building responsce to strongs round notion

will be collected systemgbically As noted above. acccelerographs
and secicmog mpr nave been bustalled Uuuu{f wul Hicaragzua,  These are

Ledns period L(:'Lll modnbained, Yo date no Lavge carthquakes have occurred
to tripger these insbraments; theretore no duba have been colleeted
although the syctem ic completely prepaved.

[n addition the cartnquake cupincer, who returned approximately
one year ago from studying in Japan, is analyzing the available data
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concerning the dyumic response of the goil deposits in Mangysua, Also
he is writing computer progriums to extrapolate the bedrock motion irom
future accelerograph records. These data will be the basis for ar
eventual building code lucorporabing dynwnic considerations.

Do Honitorim: off the seismic activity of ] Hicaroguae' o most important
Vgl( wloes will huve becen cetablished on o continual Lasis.  In

response to tie siallow intrusion of magme bencobl o volemio prior Lo an
crupvion. the romier of small untelt curbhquakes generally incereases
dramaticully and the volewio "oswellgs" causing mcasursble ground tilts,
Uigtorically. vven thoush the prediction of the exect date, time, wnd
force o an cruption iz yet to be realized, the long term monitoring of
scicmic activity and ground tilt has proven to be the most reli able and
practical lf;atnod of dc'tocti‘n{,’. Lhe awakening off o dormant volce:mno.,
Therefore seiomic stallons were inctalled on or newr San Cristobn, L, Cerro

.

Hegroo Hasava, wd Concepelon, four of the mosb acbive FNicoregumn voleanoos.

Deeidy vecords of the very small wnilelb microcarth iuakes wee kept
so thab any concpicuous incrense in activily cun be noted.  An exraeplo
of this is Lhe Mwrch, 1977 cruption ol Concepeion volemwio, A lare

increase i se cmic activity was obscrved in October. 1975, LUive montho
before Uhe crupbion and the Viee-Minister of Public Works wis nobifi ed
of thic welivity by Letber in cazrly Hovember,  Portunately the evernbtual

eruption weo verys small, however. thic illucbrated Lhe Lood Lime Gheb
could e wvailuble Lo prepare tor a pobeintially Loveer and porve donrorous
eruption,

ihe gelomic net is also sensitive Lo slishtly Lorger evonts Lrom

the other volewnoes in Hicaracusn,  In fact, dve to bhree swarmg of
carthquakes  including several fell events, the most selsmicndly aetive
arca in TIicuwresua de the Momotombo voleano wivich is 23 K from the nearest
seismic ctebion. Historic accownte indicate that nany carthoquakes were
felt prior to the lagt crupbion ol Momotombo in 1905, Becoause o voleanice
cruption vepresenie o risk to the peothermnl caeryy project being developed
ab the buaoe ol the voleano, o lebter wus written to BUALIL alter coch
swarty proposiigy that the power compuny fund o more detailed selomic study
o1 Homotonio through the Installation of three additional seismic stoabions

the vieinity ot the voleano. It is well known that seicmic activity
o high dn peothermnl fields. and the addition ot these shations would
provide valucble datue with wihich to evaluate potential voleanic il
seicmic ricks. Also teclimdiques are being developed to use detailed
selsmic ctudics ws an exploration tool and this should serve to increase
the percentoge off contly drill holes that become "producing ags opposcd
to dvy wells., Do far therc has been no response from PLALUL.

tu oddition to seismic monitoring ot the volecanoes, tiree biaxial
tiltmetvere. inherited from o previous USGS project, have been installed
and are operating on San Cristobal, Masaya, and Concepeidn volcanoes,
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of professionully cducated technicians will be available

to opcrate the Center in the wwiner contemplated in the

project arrecments,”

The rationale for continuing the project is discussed in detail
in the summary scection,

Lescons Tearned:

Ao For oo cinilar projeel the asswmpbion should be made that qualified
personncel will Le difticult to abiract ot the beginning and that they will
instead develop with Lhe project.  AS discussed belorc, bho key problem
in the estublistuent of the [T19 has been the dit'ficulty in attracting
qualified personnel, ‘This problem wag recognized early in the project as
is shown by the following quote from the Area Auditor General's report,
July 3., 1975:

"One concern dg the present shortage of qualiried tecimical
persouncl. ... the UZGS advisor believes these personnel are
cesential i1 the Center (118) is to eventually anaclyze and
pablich, in o wewinglul monner, the data which are bedng
recorded,  birorts arc being cxorted by the USAID. USUS,
TAGS and bhe Center (I5) to secwre enough adequately
trained personnel,”

Pepercusolons rom this problem were obscrved throuchout the life
of' the progeci. "l Uogs advigor. wiooe primary netion was articipated

to be orgre i vins Ui data reduction brocess, was required o gpend extra
time traini:g trne inexpervicoced personncl.  Whon versons in whom the cxtra
training bud veen dnvested et the T(O, o significent setbuek was
sustained. and another period of Ltime devoled colely Lo training was
necessitated.  (This Loappened with o preologict and on electronics
teehniclon.)

ro

Fosoproblem off lack ol trained persormel io clowly beling
alleviated,  People trained in scismology are now beginning to return
from wniversity programs. but this has taken three years Lo accomplish,

e MWhen extencive in-countey beadning is anticipabed in a projeet.

bhie advisor ciould be ceheduled for Lull time assistance.,  Lecause the

extra training requirved by Lhe 110 slall was nob originally forescen,

the USGS advisor was scheduled & intermittent visits throughout the

lifc of the project. This sct u: consequently alfeeted the continuity

of the tralning progrom. [ one instance, months of data had to bLe
reprocessed because 1% had been done incorreetly.  T1f the advisor had been
avallable, The crrovs would have becu spotied bunedlately and the persons
involved could have been taught the proper method of analysis.
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Anolher aspeet of bLhe argument for o full time in country
advigor iz the advisor's well being., belter work output can be expected
from a well adjusted person that from one who is torn between the
project's nced {or him on site and ‘his family's need for him in the
U.S.A.  When more than tive or six months of in country time is planned
per year, this aspeet chould be considered.

Co Puture proposuls for similar projects should include provisions
for cducating the speceitlic recipients and the general public in Ghe use
and value of scismic data.

This role had been considered in the planning of the I13, but was
rejected because other goverrment agenciecy expressed hostility saying that
the (15 would become "political' and regulatory in nature. lowever
expericnce hug shown that it is neccssary. The majority of the intended
recipicents off the 113 data had little widerstanding of the value of the
data and conscquently have been glow to incorporate them in the plunuing
process.  Ag a result. the IT3 has had to cxpand its scope ol activity
Yo inelude come agpects of public educabion,

Do A substantial amount of political backing is necessary Lrom USALD
in order to ioster the development of o new institubion willhin a Toreign
povermment,

This is discussed in detail under Inputs and Outputs, Sinece
the project huas penerally accomplished its objectives, the support given
by A[D/N throughout this project can be viewed as representative of the
support level nceded for similar projects.






