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BIICAMGUA 

This publication has been produced to mark the comple- 
tion of a US$ 115 million dollar program of US govern- 
ment disaster-relaled assistance to Nicaragua, and to 
highlight its principal achievements. Congress approved 
these funds on behalf of, and in the name of; the people 
and citizens of the United States. The funds come lrom 
the US taxpayer, from the pay checks o l  ordinary worlc- 
ing Americans, and represent a generous act of solidar- 
ity fi-orn the peoplc of the United States to the peoplc of 
Nicaragua. 

This US government humanitarian assistance program 
has been part of a broad international el'for~ to help the 
Nicaraguan people get back on their feet alier the cruel 
body blow dealt them by hurricane R4itch in October 
1998. Our eflhrts have been coordinated with other in.. 
ternational aid donors and multilateral institutions, the 

Nicaraguan government, and hundreds of NGOs and voluntary organizations. The Hurri- 
cane Mitch Reconstruction Program has reached out to all those affected in an efrort to 
address thcir needs in the most el'ricient way possible. 

US funds have been channeled through non-governmental organizations, to take advantage 
of these organizations' long-standing involvement with the alfected communities. I wish to 
extend my thanks and appreciation to all our partners for their professionalism, skill, dedica- 
tion and cooperation in delivering this aid to the hundreds of comnn~~nities and hundreds o l  
thousands of individuals that have been the direct and indirect beneficiaries of our aid 
package. I wish to thank them also for their cooperation with the representatives of our 
Congressional oversight Learns, that have visited regularly over the past three yeass to en- 
sure that [he funds have been used efficiently and for the purposes for which they were 
intended. 

The physical scars lelt by the hurricane have today been largely healed. Roads, bridges, 
schools, health clinics, houses, electricity transmission lines, water pipelines have been 
rebuilt or replaced - in many cases to far better standards than the infrastructure they re- 
placed. 

Less visible than roads or bridges, but of even greater importance, has been the training of 
tens of thousands of people in disaster preparedness, prevention and mitigation. This valu- 
able human capital thal the US aid has helped create, is a vital element in preparing the 
country lo better face, and to cope with, future natural disasters. 

On November 4, 2001, Nicaraguan cilizens came oul in record numbers Lo cast thcir ballols 
in their national eleclions. The peaceful and dignified manner in which the eleclions were 
c.onducled, has been a superb example of the growing political inaturity of the Nicaraguan 
people, their leaders and their institutions, and has ensured the Lhird orderly transfer of 
power in jusl over a decade. 

This is [he best o l  all messages that Nicaragua can send to [he internalional comrnunily. 
'I'he creation of a climate of peace and stability is the forerunner to the creation of prosper- 
ity. And in [heir efforts to create that prosperity, the Nicaraguan people can be assured of the 
ongoing supporl and solidarity of the government and people of the United States. 

December 200 1 





HUWRlCANE MITCN - A ONCE IN 300-YEAR EVENT 

Nicaragua lies south of the main hurricane palhs that cross the Atlantic Ocean and 
Caribbean each year. I-Iowever, once every decade on average, the track of a tropical 
storm or hurricane is pushed southwards by atypical weather systems further north. 
These conditions prevailed in October 1998, when hurricane Mitch headed for the north- 
ern Honduran coaslline and stayed [here for four days, sucking up billions of lons of' 
moisture from the Caribbean and depositing il all over Central America. Meteorolo- 
gisls have described it as a once in 300-year event. 

In Nicwagua, in the northern deparlmenl of Chinandega, more rain fell in a week than 
nornlally falls over a period of two years. The catastrophic flooding that ensued caused 
widespread destruction. 

One in every thousand of the country's 4.5m population was killed. One in every five 
persons had their lives severely disrupted by the hurricane. One in every lwenty persons 
losl their homes and belongings and one in Len lost their immediate source of income 
and sustenance due to the destruction and flooding of crops. On a localized scale, the 
proportion was I D U C ~  higher in many municipalities. 80% of the municipalities in the 
country reporled darnages. 

Overall, losses were estimated at some IJS$I ,400 million - equivalent to 70% of the 
entire output of Lhe Nicaraguan economy for one year. 

The inlcrnational community was quick to respond lo Lhe disaster. By Deceinber 1998, 
more than US$900m had been pledged in emergency and reconstruclion assistance. Of 
this total, thc US Congress approved a US$115m aid package for Nicaragua, 1nosL of 
which was to be administered Lhrough the US Agency for International Development 
(IJSAID). However, a series of US governmcnl agcncies were also to become involved, 
cetting up represenlation offices in Managua to bring their special cxpcrlise to bear in 
the reconstruction effort. These agencies were the US Department of Agriculturc 
(USDA), the US Geological Service (USGS), Lhc Nat~onal Oceanic and Atmospheric 
Adm~nlslralion (NOAA), the US Army Corps of Engineers (USACE) and the Centers 
for Discace Control and Prevention (CDC). Four others, Lhc Environmental Prolcclion 
Agency (EPA), the Housing and Urban Development Deparlment (HUD), lhc Federal 
Emergency Management Agency (FEMA) and the Department of Transportation (DOT) 
have also adm~nistered a series of projccls related to the rcconslruction effort. 

In Lotal, these agcncies have invested some US$20m ofthe total US$115m aid package. 

The Iiesponse - Disaster Mitigation and Prevention 

An underlying theme of the US agcncies' response to Lhe disaster has been disaster 
mitigation and prevention. 

Nalural disaskrs - whether they be hurricanes, earthquakes. volcanic eruptions. Lsu- 
nami, droughts or simply tropical storms accompanied by heavy flooding - occur in 
Nicaragua on average cvery seven to eight years. This has been lhe historical pattern, 
and one Lhat in all probabilily will be repeated for well inlo the future. 

By an accident of geography and geology, Nicaragua lies in the path of more naturally- 
occurring disasters than most other countries in the world. Disasters however, need no1 
result in catastrophes. Foresight, planning, and preparedness can all help to minimize 
the impact of flooding or earlhquakes on a country's citizens. Communities exposed to 
the threat of natural disasters need not necessarily be vulnerable to them. The siting and 
design of schools, hospitals, residential housing and key infrastructure such as dams, 



bridges and power stations can be done in a way to minimize the probability of thcir 
destruction in a major flood or earthquake. Early warning systems, and well-organized 
civil defense teams can hclp to evacuate potentially vulnerable communities before 
disaster strikes. The impact of flooding car1 be reduced by well-designed land-use plans, 
the rcfc)restation of deforested uplands and the terracing or vulnerable cultivated land. 

When disaster docs strike, well-prepared co~nmunities can tlo much to help themselves 
until such time as municipal, governmental or international assistance arrives. Alld when 
diseasc follows in the path oT natural disasters, well-trained epidemiologists and prop- 
erly-equippcd laboratories, can stop disease outbreaks from turning into epidemics. 

The IJS agencies' projects have covered all these arcas. Thc US Army Corps of Engineers 
has trained technicians from INETER in the use of their bespoke soltwxe for analyzing 
river and stream flow characteristics and watershed behavior under different levels of rain- 
fall. The USACE has also dcsigned and built several replacenlent bridges, destroyed dur- 
ing Milch, carried out a hydrologic assessment of Lake Managua and carried out a dam 
safety program for Nicaragua's three major dams. 

The NOAA has provided INETER with a conlplete set of high-resolution aerial photogra- 
phy that will assist that institution in the process of developing large-scale zoning maps Sor 
municipalities, to avoid the construction oTcritical infrastructurc in vulnerable arcas in the 
future. Together with the USGS, NOAA has also set up automatic minl'all monitoring and 
stream gage stations, to provide llood-early warning systems for the Escondido and 
Malacatoya rivers. INETER technicians have been trained in their use, and the systcms 
will be used as a model to expand to othcr watersheds in the future. The IJSGS has also 
been providing Geographic Inlhrmation System technology to municipalities to help in the 
local planning and risk-reduction process. 

The IJSDA has carried out a wide-ranging program of stream bank rehabilitation, land 
reclamation, reforestation, slnall reservoir construction, as well as animal and plant 
hcalth training for extension workers, which has reached well over 150,000 people that 
live in the Mitch-affected zones oS Nicaragua. 

The CDC has meanwhile provided microbiology laboratory eq~liprnent to the national 
hospital system and trained technicians in their use, and has doubled the nurnber of' field 
epidemiologists in Nicaragua through a profes:;ional training program, which will greatly 
enhance thc health authorities' ability to respond to I'uture disease outbreaks. 

Thc FEMA, HIJD, EPA and DOT have in turn provided disaster prevention training to 
civil deSense organizations, provided training in appropriate low-cost housing designs, 
providcd training manuals and courses in protecting natural sources of potable water, 
and carried out assessments ofthc transportation network and its reconstruction nccds. 

All in all, the program has provided the Nicaraguan authorities with the physical and 
intellectual tools to greatly improve their readiness to forewarn of upconling disasters, 
and to deal with them when they strike. At the samc tinle many small projects in the 
co~~ntryside have ilnproved road access to hundreds of remote communities, protected 
villages and small towns from S~~ture  flooding, and hclpcd thousands of farmers to pro-. 
tect thcir soils, reforest vulnerable slopes anti to boost their productivity. 



THE TJNITED STATES AGENCY FOR 
INTERNATIONAL DEBIE1,OPMENT (TJSAID) 
- - -- 

The greatest percentage of the U.S. government's funding fhr hurricane Mitch recon- 
struction was allocated to USAID with a total budget of $103.6 million. The USAID 
program, implemented in the nine departments of Nicaragua most affected by the hurri- 
cane, had several components: improving public health; economic reactivation: restor- 
ing prima-y education; disaster mitigation; municipal restoration; and transparency and 
accountability in the use of national disaster funds by the government of Nicaragua. 

Improving Public Health 

The Hurricane Mitch Recon- 
struction Program included 
$30.6 million for rebuilding 
and expanding health care in 
areas affected by the hurri- 
cane. The USAID Prosalud 
project repaired and 
equipped 53 health Facilities 
to provide full health ses- 
vices to 780,000 people. 
Moi-c than 30,000 families 
receivcd household water fil- 
ters. The USAID Environ- 
mental Health Pro,ject in- 
vested $9.5 million in build- 
ing 2,930 water systems and 
6,683 latrines. An important 
component of the project in- 
cluded training and educatic 
sanitation systems. 

I to insure bettcr hygiene and proper use of water and 

Six psivalc health clinics offering a full range of low-cost, quality health services were 
opened in Tipitapa, Esteli, Rio Blanco, Somoto and Jalapa. 

'The USAID Food Aid Program promoted nutrition and better health practices through 
the distribution of supplementary 
food rations for pregnant women 
and young children. 

Economic Reactivation 

USAID's $53.5 million eco- 
nomic reactivation program 
helpedrestore the economic live- 
lihood for more than 200,000 
households. Approximatcly 
1,435 kilometers of rural roads 
were repaired and another 1,700 
kilometers of roads were opened 



up, benefiting over 40,000 
families in 929 communities. 

The program promoted crop 
diversification, irrigation sys- 
tems and better farming 
methods that increased yields 
and farmers' incomes. Onc of 
the most successfi~l compo- 
nents of USAID's agricul- 
tural assistance was the in- 
stallation of drip irrigation 
systems and micro-green- 
house technology that al- 
lowed farmers to increase 
their income by producing 
vegetables all year long. 
Through the USAID pro- 
gram, farmers in two coop- 

eratives in the SCbaco Valley planted improved onion seed and secured a $1 millio~l 
contract to export to the U.S. 

The distribution of silos reduced post harvest losses by about 30-40 percent and the 
profit margin for farmers increased up to 500 percent. USA111 also Sunded the construc- 
tion of six wet-proccss coffee mills that help small and medium producers negotiate 
better prices for their harvest by improving coil'ee quality. 

In addition, $7.6 m~llion in loans was provided to over 31,000 Parmers. USAID helped 
thousands of small bustnesses through ~ t s  micro-finance program. More than $9.6 mil- 
lion was lent to 38,000 microentrepreneurs, over 75 percent of whom are women. 



Disaster Mitigation 

With a budget of $6.6 n~illion, IJSAID's disaster mitigalion activities included the reha- 
bilitation or construction o l  drainage and flood control struclures, soil stabilization and 
conservation activities in areas prone to flooding and landslides. In addition 239 com- 
munities received training in disaster prevention. These activities included the forma- 
tion of emergency com~nittees in 1~'our indigellous territories of the Bosawas biosphere 
reserve and emergency plans, training and risk maps for 73 communities in the highly 
vulnerable l'acific volcanic chain area. 

Education 

With a budget of $4.5 million, USAID repaired and li~rnished 704 classrooms in 223 
schools, damaged by hurricane Mitch. About 28,000 sludents received six deliveries 
ovcr Iwo scl~ool years of individual packets of school supplies and equipment. Teachers 
received training to meet the special needs of students traumalized by the hurricane. A 
$200,000 program provided tutoring, vocational slcills training and recreational activi- 
tics for 250 "at r i s k  students in the Nueva Vida resettlement comnzunity. 

Municipal Restoration 

USAID budgeted $2.9 million for 1 1 sn~all-scale inlrastructure projecls in municipali- 
ties darnagcd by the hurricane. The program repaired the Posoltega dike, constructed a 
retaining wall in Malagalpa to prevent flooding by the Rio Grandc River, built storm 
drains lor a 20-block area in the city of Leon, paved streets in Palacaguina rind El 
'I'uniu-La Dalia and repailcd rural roads in Yalaguina and San Lucas. An important 
river dock. servicing indigenous communities along the Rio Coco, was constructed in 
Wi wili. 

Transparency and Accountability 

USAID provided $ I   nill lion to ensure accountability of all donor and national funds 
used by the Nicaraguan government for Milch reconstruct~on. 



iq NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION 

- p~~ ~ . -  ~~ - -~ . ~ 

Through its various departments, the NOAA is charged with providing weather, water, 
and climate warnings and forecasts, supporting LJS and international conservation and 
management of living marine resources, providing coastal and ocean stewardship. ac- 
quires and manages the United States' operational environmental satellites, and con-- 
ducts and directs research in atmospheric, coastal, marine, and space sciences through 
its own laboratories and programs, and through networks of university-based programs. 
NOAA operates its own specialized fleet of aircraft for weather monit.oring and remote 
sensing. 

NOAA has played a central role in 
the post hurricane Mitch recon- 
struction program in Nicaragua. 

In the immcdiate weeks and months 
following the hurricane, NOAA air- 
craft carried out a scrics of aerial 
reconnaissance missions to obtain 
high-resolution imagery of the af- 
fected areas. The full set of images 
has been provided to the Nicara- 
guan government under the "Open 
Skies" program. 

A major 1JS$3m program of work 
has been undertaken with the Nica- 
raguan Institute of Tcrritorial Stud- 
ies (INETER), to provide the Nica- 
ragium authorities with state-of-the- 

art weather and tlood forecasting capabilities, to improve their topographic mapping 
capabilities through ilnprovernents to the geodetic network and to upgrade standards in 
maritinie navigation safety. 

INETER can now receive real-time weather and ralnfall data fro111 13 automatic sta- 
tions ~nsta l led  around the country 
through satellite and Internet linlis. Its 
forecasters can combine this Informa- 
tion with NOAA weather satellite im- 

a I" agcry received directly from the Re- 
gional Climate Center in Costa Riea, 
to accurately predict forthcoming 
weather and rainfall conditions over 
Nicaragua. Two separate river forecast 
systems have been crcated - a flood 
alert systcm on the Malacatoya River, 
and a flood forecast system on the 
Escondido River. 

Three Continually Operating Reference 
Stations (CORS) have been installed by 
NOAA in Nicaragua, as part of a wider 



global network, which allows modern global positioning systems (GPS) to function 
with an elevation accuracy of one to two centimeters. The CORS have been linked to 
two new sea-level monitoring stations at the ports of Corinto and Puerto Cabezas, and 
which are also equipped with meteorological equipment, which automatically transmit 
weather data on marine radio bands. 

NOAA also carried out absolute gravity measurements over the country, which measure 
movements of major geological formations. 

The "Open Skies" imagery, the CORS stations and geomagnetic studies, will all 2eip 
INETER to improve the quality and accuracy of its mapping and Lo develop h~ghly 
accurate digitalized topographical databases oS the entirc country. 

Another important aspect of the NOAA program, is a US$1.3m project being carried 
out in coordination with marine biologists from the Shrimp Research Center at the Cen- 
tral American University (UCA) in Managua, Nicaragua, to develop a closed-system 

shrimp [arming system, which can boost productivity ten-fold, reduce disease incidence 
and production costs, and eliminate tlie environmental contamination usually associ- 
ated with traditional shrimp farming practices. 

NOAA has financed thc creation 01 a model shrimp farm in thc north-west department 
of Chinandega in Nicaragua, which is one 01 the poorest areas of Nicaragua and one of 
tlie hardest hit by hurricane Mitch, and where shrimp [arming is one of the most impor- 
tant sources or income for thousands of families. 

NOAA specialists have also trained national and regional authorities in the develop- 
ment of maritime contingency plans to clean up a i d  restore areas that have been dam- 
aged by oil spills - whether at sea, along coastlines or in ports. 



US ARMY CORPS OF ERTGHNEERS 
- - - - - 

Thc US Army Corps of Engineers plays a major role in the management of the water 
resources and navigation facilities of the United States. The USACE is responsible for 
the maintenance of almost 20,000 kms of inland waterways in the United States, 235 
locks, 300 commercial ports, 383 dams and reservoirs for flood control, 75 hydroelec- 
tric power plants and some 2,500 water-related recreational sites. 

Its 35,000 personnel, over 95% ooT them civilian employees, have developed a vast 
experience in the study and rnanagelnent of large and complex watersheds, and have 
developed industry-standard software in hydrology and hydraulic engineering, rriuch of 
which is available free of charge over the Internet. 

Flooding 
after- hurl 

Mnnagua 
'itch. 

It is this experience that has been brought to bear in the Hussicanc Mitch Reconstruc- 
tion Program. Some GI the principal areas of work carried out by USACE cngineers in 
Nicaragua over the past three years havc bcen; 

* Crcatiol) of a soph~stic customized hydrologic model for the Lake Mana- 
gua watcr shcd 

Completion of a safety evaluation of four dams and training in developing a dam 

sarcty program 
i 

* Complction of spillway adequacy studies for two of the dams, whosc spillways 

were badly damaged in Hursicane Mitch 

Provided quality management technical assistance to  US AID projects in rural 
clinic reconstruction 

Designed and constructed a number of rural road bridges through local NGO 
partners 



Carried out a feasibility study for realigning the Rio Negro which changed its 
course following hurricane Mitch. 

The Lake Managua watershed study encompasses two major hydropower generation 
facilities. The model that has been developed will help the Nicaraguan authorities to 
better predict future changes in the lake level, and to better plan f~lture water use of 
the lake in endeavors such as irrigation, navigation and hydropower potential. 

Rchnicians at Nicaragua's Territorial Studies Institute (INETER) are being trained 
111 the use of the software, and how to use it for forecasting and predicting future flood 
and drought conditions. The model will provide insights into sedimentation loads of 
the watershed, and will assist in the planning of' other wates-use projects. The I'uture 

7lu~ .spillway at tlv 
Apanas dc~m was 
severely crocled by 

bchavior of the Lake of Managua during floods, storms and droughts can be predicted 
wit11 rnuch greater accuracy as a result of this work. 

The dam and spillway studies have involved a series of site visits and evaluations over 
the past year by some 10 engineering and geological specialists from the USACE, as 
well as subsurface exploration to ascertain the nature of the bedrock at the dams and 
spillways as well as several hydrologic and hydraulic studies. 

Rccommendat~ons on dam sal'ety and monitoring procedures have been made to the 
Nicaraguan authorities and a spillway adequacy report containing repair alternatives 
and recornmendations have been provided to the national power company (ENEL) that 
currently owns the dams. 

The trainir~g of Nicaraguan technicians and professionals in the use of USACE-dcvel- 
oped software has been an important part of the prograln. 

The inlportance of the work lies in the fact that up to 30% of Nicaragua's power sup- 
plies are provided by the water stored in the reservoirs created by the dams, and failure 
of' the spillways would imply major losses for the Nicaraguan economy. 



Besides being the principal institution for implementing the US's agricultural policy, 
and providing guidance and assistance to the US's approxirnately 2m farrners and ranch- 
ers, the USDA also manages 192 nlillion acres of' national forcsts and rangelantls, is the 
LJS's largest conservation agency, encouraging voluntary efforts to protect soil, water, 
and wildlife on the 70 percent of America's lands that are in private hands, is rcspon- 
sible for rural develop~nent efforts in bringing housing, modern telecomn~unications, 
and safe drinking water to rural areas o l  the US. It is responsible for the safety of meal 
and livestock products and carries out extensive research into issues such as Iiu~nan 
nutrition and new crop technologies that enable farmers to producc more food and fibcr 
using less water and pesticidcs. 

The USDA also provides food aid and technical assislalice to needy people and coun- 
tries overseas, as has been thc case w ~ t h  Nicaragua after hurricane Mitch. 

Ciiven that the Impact of the hurricane was greatcst on Nicaragua's rural population, the 
USDA b e c a ~ t ~ e  one of the most prominent US government agency programs In thc 

I recon5truction effort. 

The US$S.Sm USDA pro-. , 

gram in Nicaragua has To- 
cused on threc themes: rural 
watershed rehabilitation, 
food security and food hy-- 
gienc.  A widc  range of' 
p~o~jects have bcen included 
from stream bank rehal-~ilita. 
tion, rural road and bridge 
construction, reforestalion. 
and land reclamation in the 
arcas directly affected by the 
husricanc, to crop Sorecast- 
ing and Sood security plan- 
ning techniques arid sanitary 
ant1 hygiene training in ani- 
~ n a l ,  crop and acluaculturc 
husbandry practices. 

Working through local producer's organizations and NGOs, experts lrom thc Natural 
Resources Conservation Service (NRCS) of the USDA dcsigned an assistance program 
to protect erc)decl stream banks with stone-filled gabions in half a dozen aff'ected rnu- 
nicipalities, to build fords and bridges over small rivcrs which had becomc impassable 
in wet weather, to reforest vulnerable watersheds, and to assist some 45.000 farrners to 
irnprove soil conservatio~i through projccts involving terracing. reforestation, and im-. 
proved cultivation techniques. Training and extension work is an important part oS the 
program, so that the producers that have benefitted from the assistance, will serve as 
innovators who can pass on their experiences to neighboring farmers. 



The food security pro- 
gram has included the 
donation of nationwide 
Landsat 7 satellite iin- 
agery, the donation of 
sophisticated food se- 
curity analysis software 
and training in its use, 
and technical assistance 
to improve the collec- 
tion oS agricullru-a1 sta- 
tistics, sampling mcth- 
ods and data analysis. 
Departments of the 
USDA involved in the 
program have been 
PECAD, the Economic 
Research Services and 
the National Agricul- 
tural Statistics Service 

The animal, food and plant health program has involved the rehabilitation of veterinary 
laboratories, training for small and medium shrimp farmers and extension workers in 
sanitary practices and disease control, training in quarantine techniques for plant and 
anirrial health officials, integrated pest management training, training in the evaluation 
of pesticides in export crops, and training in sanitary techniques for small dairy farmers. 

An important part of this program has been the creation of a Mediterranean fruit fly free 
zone on the island oS 
Oruotepe in southern 
Nicaragua.  The 
US$O.Sm project has 
monitored rruit fly 
pcsts for a year on the 
island, and trained lo- 
ca l  technicians in 
monitoring and quar- 
antine techniques.  
Ccrtification of the is- 
land as a Medfly-free 
area \ \ . i l l  c.n:tblc pro- 
~ l i~cc r s  on rll: i\lancl to 
C Y  port I'rc,I1 /)roJ~lcc. ., ., ;;.% 

,. .- 

Jirccrls to the LlnireJ 
,s ., -:' 

' f" s l~ l l c \ .  

In a parallel development, the USDA has also helped finance the construction of two 
colcl stores for the proccssing and chilling of fresh fruit and vegetables, one at the inter- 
national airport of Managua, and the other in the southern town of Rivas, close to Omotepe 
island. The cold stores are being operated by APENN, the national association of pro- 
duccrs and exporters of non-traditional products. 



US GEOLOGICAL SURVEY 
-- -- --- - 

Originally established to classify and survey public lands in the IJnited States in 1879, 
the role of the USGS has gradually expanded over the past 122 ycars to incJude conti.- 
nental-wide topographic and geologic mapping, the maintenance oC over 7,000 stream 
gages, and surveys lo study and map the hydrology. groundwater, hydropower poten- 
tial, natural hazards, and energy and mineral resources of the entire United Stales. 

Spurred by the Second World War, those activilies were extended to overseas countries 
as well, and as the world entered the Space Age in late 1950s, the role of tt-e lJSGS 
carried on to satellite-based mapping of the entire Earth. and to the mapping of olhcr 
planets in our solar system. 

The US govenln~cnt's Hurricane Mitch Reconstruction Program, called upon the IJSGS'r 
slcilJs and experience in a nutnber of fields which included: 

Providing basic illformation to the Nicaraguan government in the form of 
topographic maps, aerial photography, satellite imagery, and pub!ic access to data 
and information through the developmenl oC an Internet clearinghouse 

Monitoring and assessing risk from Sloocis, landslides, and debris flows and 
assessing damage to biological resources 



Developing geographic information system (GIs) products for use by national and 
local officials in disaster mitigation and urban planning 

Strengthening the capacity of national agencies and local governrnents to monitor 
and assess ha~ards  and develop strategies for risk reduction and disaster response. 

The USGS' principal contributions to natural disaster risk reduction in Nicaragua in- 
clude the following: topographic maps, aerial photography, Internet clearinghouse, sat- 
ellite imagery, flood- and landslide-riskmapping, biological assessments, stream gages, 
GIS systems for decision support, training and capacity building. 

The USGS's experience in managing the LJnited States' national stream gauging net- 
work, has mear~t it took a leading role in establishing automatic stream gages on the 
Rscondido and Malacatoya river basins, in conjunction with NOAA, to establish flood- 
warning schemes. 

Information from these stream gages is 
available in real time over the Internet, t o  1145 29th August 200'1 1 
such as the data shown in this graph. ~ , ~ 

"EJfective emergency 
response requires hot11 
technology and organization.. . 
the new technology providrd 
by USGS and NOAA has been 
integrc~ted .sncces.fully into the 
civil dejense slructure, and 
rppresents a major step 
,forhva/-d in our capability to 
prepare ancl respond to 
natural disaslers" said Lt. 
Col. Perez of Nicarag~la:~ 
Civil Dqfense. 

(On an historical note, it was more than 100 years ago, in 1897, when the first LJSGS 
surveyors came to Nicaragua to survey a potential inter-ocean canal route. Their report 
still stands as one of the best geological surveys of southern Nicaragua today.) 



CENTERS FOR DISEASE CONTROL AND 
PREVENTION 

SAFER clEALTtIIER PEOPLE -- pp -- pp p- - 

The biological warfare threat that has emerged with the recent anthrax attacks in the 
US, has placed the Atlanta-based Centers for Disease Control and Prevention (CDC) in 
the spotlight and brought public prominence to an agency that is normally more con- 
cerned with the control of naturally-occurring diseases. 

The CDC's vast expertise and skill in epidemic control was made available to Nicara 
gua after hurricane Mitch, in a US$lm program to provide ~uicrobiology laboratory 
equipment and training, and the training oS a team of professional Geld epidemiologists 
to reinforce the Nicaraguan health authorities' ability to respond to future natural disas- 
ters and infectious disease outbreaks. 

US$O.Sm of the assistance provided by 
the CDCI is enabling Nicaragua to rebuild 
a network oi' 21 microbiological labora- 
tories across the country. 

Equipment supplied to the Diagnostic 
Reference Center (DRC), the Nicaraguan 
equivalent of the CDC, at the Ministry 
of Health headquarters in Managua in-- 
cludes incubators, autoclaves, refrigera-. 
tors, and precision weighing equipment, 
amongst other items. Similar equipment 
is being provided to the other hospital 
laboratories across the country. The 
Amcrican Association of Public Health 
Laboratories (APHL) was contracted by 
the CDC, to provide all the equipment 
and training. A total of 3 1 laboratory 
technicians have been trained under the 
program. 

The other principal element oS the CDC 
program has been to provide ongoing 
training to the country's field epidemi - 
ologists. These are the people that work 
on the front line of potential and actual 
epidemic outbreaks.  They  collect  
samples, examine patients of suspected 

infectious diseases and monitor local conditions. Their role is vital in controlling epi- 
demics when natural disasters occur. 

The training provided under the program is divided into two segments, one as a Master's 
Degree program for in-service training of senior field epidemiologists (FETP), and 
another to provide more focused training (Data for Decision-Making, DDM) on spe- 
cific diseases for a wider group of epidemiologists. Nicaragua was chosen as the re- 
gional training center for the Master's program, lor a total of 20 epidemiologists from 
seven countries in the region. 



FETP trainecs are allcady wolk~ng on con- 
t10111ng the upsurge In dcnguc In the Puerto 
Cabelas region of the north Atlant~c coact 
of the country that started In August this 
year Others are track~ng down  he causes 
of h ~ g h  kidney fallurc ratcs amongst canc 
workers, and others are on thc trall or bac- 
teria bel~eved to bc behlnd a spate 01 ncwly- 
born Infant deaths In a numbcr or  thc 
country's hosp~tals. 

.>, 

Dengue fever is onc or  the most threaten- 
ing discases on the increase in Central 
America. A dengue epidemic in Nicaragua 
in 1984 arrected an estimated 400,000 people In the cap~tal alonc and, caused losscs to 
the economy of maybe some 2% of GDP in s ~ c k  leave. 

The strengthening of Nicaragua's laboratory network and the training o l  additional ficld 
epidemiologists and lab technicians under the CDC program has greatly enhanced the 
authorities' ability to localize future outbreaks and control these f b c ~ .  

I "Nicaragua has lucked an effec.til,r 
laboratory networlc for disease col7t1u)l 
for two decades", says Dr. Serg io L ( ip~?  
who helped design lhe CDC-fintr~c,rtl 
pr*ojecl to re-eslablish the network 

We are dealing salisfactorily ~ l i t h  dis- 
eases once lhey have broken out. We 
have to rnalce the nexl step to joresee 
them c o ~ l i n g  and to acl preventively, 
because tlze main function o f  c~pidemi- 
ology i.5 to give early warnirig of emerg- 
i17,q tlisease.5. Tlze lrainirlg prugram has 
brrn tr major step forrvtrrtl hecause it 
hn.r hrlp~cl the fic~ltl el~itleirlio1ogist.s to 

urlderstand the i177portance oj pI~lt717it7,q ~117(11  of coo1eliriutiori uf the vari- 
ous bodies and irzstitutions inl~jll,etl i17 diseuse c.ontro1," he said 



Federal Enlergency Manageme~lt Agency IFEMA) 

FEMA is the agency responsible Por managing natural disaster response and prepared-. 
ness in the United States. Its US$500,000 program in Nicaragua has included thc comple- 
tion of a report and recommendations on vulnerability assessment, risk management, 
early warning systems, emergency operations and community preparedness For the 
National Emergency Operations Center, and the Civil Defense authorities. 

FEMA has also introduced its Pro-iect Irtlpact concept, developed to build disaster- 
resistant communities in the United States, to three Nicaraguan cities; Bluefields, Esteli 
and Chinandega. Pro,ject Impact is an initiative aimed at creating partnerships between 
the public and private sector that involves taking actio~l to limit damage and protect 
families, homes, businesses and communities before d~sasters hit. Training manuals 
and educational materials in Spanisl-1 have been provided under the program. 

Departnlent of Housing and Urban Development (BUD) 

HUD has sent a series of delegations of experts from HUD and the private sector tcl 
Nicaragua since January 1999. The delegations have been working with government 
and the business sector to help them develop innovative ways of building dfordable 
housing, improving land management and developing new and more appropriate build-. 
ing standards. The delegations have included representatives of the American Institute 
of Archilects and the National Association of Home Builders. A series of training course 
and seminars were organized. HUD has provided more focused assistance to the mu-. 
nicipalities of Ciudad Dario and SCbaco, in training municipal okicials in the creation 
of municipal development plans. 

The USPd1.35113 program has also involved providing assistance to the Nicaraguan gov- 
ernment in developing a national housing policy, and low-cost housing finance mecha-. 
nisms. 

Environmental Protection Agency (EPA) 

'The EPA's principal focus in Nicaragua has been on providing safe drinking water through 
its Microbiologically Safe Drinking Water for Children's Health Initiative, which was 
initially piloted in El Salvador, shortly before hurricane Mitch. 

EPA experts from across the Agency have been working with local partners as well as 
international agencies based in the region to provide information, training and technical 
assistance to the water authorities and Ministry of Health, in an effort to improve water 
cluality nationwide. The program has included laboratory capacity building, treatment 
plant optimization, source water protection and development of safe drinking water 
progrruns. 

Department of l'ransport (DOT) 

DOT experts arsived in Nicaragua in late 1998 following hurricane Mitch to evaluate 
damages to Nicaragua's port and transportation infrastructure. 

A series of reports have since been prepared for Nicaragua's port authorities, the Min- 
istry of Transport, Ministry of Finance and Central Bank on a wide range of transporta- 
tion-related issues including navigation safety, dredging, port security, trade forecasts, 
port improvements and road access, which arc in the process of being ~ ~ s e d  by the 
Nicaraguan government to rebuild the country's infrastructure. 



The DOT's US$650,000 budget lor its Nicaraguan projccts also includes a national 
Hazard Model study and the training of local technicians in the use o l  geographic infor- 
mation system (GIS) tcchnology in transportation and disaster-management applica- 
tions. 

Ships oP the DOT's National Defense Reserve Fleet (NDRF) werc also activated in 
1998 to transport relief cargo to Central Amcrica following hurricane Mitch. The CAPE 
VINCENT, for example, delivered heavy construction equipment, trucks, tractors and 
traders to Corinto. Nicaragua on Dec. 10, 1998. 

The Port oJ'Corinto hns 
,fi:grrred in a nunher of' IJSG 
agency hurricane Mitclr 
programs. The DOT made 
damage evalucrtions and 
recornnrei~ flcrlions on safety, 
dredging and road access 
improvements. The NOAA 
has installecl geodetic arrd 
.sru-lelsel monitoring 
in.rlrun~ent.s. 



Useful agency websites 

There is a wealth or informatioil now available via the agency websites, much of it 
relevant to Nicaragua (satellite imagery. crop forecasts, health publications and sort- 
ware, engineering software, pesticide information, for example). Following is a list of 
usefill websites of the US government agencies rercsred to in this brochure. Most have 
search engines. 

US Enlbassy, Managua 'l'el: 266 6010 
11tlp://usernbas~y.atate.gc1~/111anag~1a/ 

US Agency for International Development 
http:llwww.usaid.org.ni/ 

National Ocearlic and Atmospheric Administration 
http://www.noaa.gov/ 

Weather satellite imagery from NOAA 
http://www.mpc.ncep.noi~~~,gc~v/~1~tin1/sate11ice~i11~~~gery.s1~t~1~1 

US Department of Agriculture 
titcp://www.usda.gov/ 

Foreign Agric~~ltural Service 
http://www.lhs.~~sda.gov/ 
Prc~duclion Eslimates and C~.op Assessment Division (hurricane Milch rekrcncesl 
htlp://www.fas.usda.gov/pecad/ 
National Agricult~~ral Statistics Service 
l~ttp://www.usda.gov/nass/ 
Economic Research Service 
l~~~p:/ /www.ers.usda.gov/ 

US Army Corps of Engineers 
Ilttp://www.usacc.a~.my.~nil/ 

USACE Mydl.ologic Engincerillg Center (for software and publications (fiec) 
l~itp://www.l~ec.usacc.army.mil/ 

US Geological Service 
11ttp://www.usgs.gov/ 

Real-time Nicaraguan raingage data 
hllp://pr,water.usgs.gov/ 
Aerial and satellite photography 
htcp://edcwww.cr.usgs.gov/webglis/ 
Geospatial Data Clearing House 
http://www.clearinghouse.gob.ni/ 

Centers for Disease Control and Prevention 
http://www.cdc.gov/ 

CDC en Espiifiol 
l~ttp://www.cdc.gov/spanish/default.l~tm 
CDC publications ancl software 
lltlp://www.cdc.gov/publications.htm 
Post-Hurricane Mitch Reconstruction Prqject 
http://www.cdc.gov/epo/di11/mitch.Iltml 

Federal Emergency Mauagement Agency 
l~ttp://www.fema.gov/ 

Housing and Urban Development I)epartn~ent 
http://www.hud.gov/ 

Environmental Protection Agency 
http://www.epa.gov/ 

US Department of 'l'ransport 
hllp://www.bts.gov/ 



Oasr Prirlcipal Partners in the Hurricane Mitsh 
Reconstr~ilction Project 

1. Nora-GovernmenM Organizations (IVGOs) and Private Bioluntary 
Organizations (PBiOs) 

Acarlerny for Educationul Develol~ineiit (AEDIBASE) 
Adventis1 Development Keli<f'Agenc,y (AL)I<A) 

ALISII'A R 
A,sociacicin de Municipalidades de Nueva Segovia (AMUNSE) 

A.soc. Nicclragiiensc. dc I-'roduclores y Exl?orladore.s de Proclucto,s No-Eadicionales (AI'ENN) 
As.socialion ($Public Health Authorifies (AI'HL,) 

BASICS 
Cool~erafive f i r  A.ssisfance & Relief Everywhere (CARE) 

CIfEMONICS/AICA P 
CJIIISPA 

Cooperative Ifou.sing fiundation (CHF) 
Centro de 1n~e~stigacione.s y E,studio.s de Salud(CI15S) 

Cooperellive I,eacyuc. rhe Unifed Striles of America (CLUSA) 
Comrrlercial Marlzeling Stralegie.7 (CMS) 

Culholic Re1ieJ'Service.s (CKS) 
Credit IJizion Nalional As.vociation (CUNA) 

L)evelopmenf Alterizatives In(;.( DAI) 
Enviroizmental I-leulth Project (EIfP) 

Furzdcicicin cle Apoyo u la Microenzpresa (FAMA) 
Finca Nicarajiua 

Infer-Aniericc~n Institute,fi)r Cooperation on Agriculfure (IICA) 
John IIopkins lJniversit.y 

KAI'A1,YSIS (17UNI)I<NUSE / I+'undacidn 1,ecin 2000) 
Manugemeni Science Jor Ifealfh (MSH/ ~'ROSALIJD) 

Orgaizismo Internucioizal Regional de Sanidarl Agrol~ecuaria (OIIISA) 
Planning and Uevelolment Collaborative International (PADCO) 

I'rojecf Concern International (I'Cl ) 
Plan Inferizacional 

I'artners ($the Americas ( P U N  Wi.sconsin) 
Project Ifape 
I'ROFAMlI,lA 
I'ROMIJJEI< 

PVOs Networlzs /NICASALUll 
O~~crli~,y A,s.vz~rance I'rc!ject 

Save the Glzildrsn Fund 
Uiziversirlad CenfroAmericana (UO7A) 
[Jniversidud N(iciona1 Agraria (IJNA) 

Unicirt de 1'roductore.s Agropecuarios de Nicaragua (lJfXNIC) 
IJniver.sidcrd Pananiericana El Zumorano 

WINI\'OCK Ir~terr~ational 
Wold OTouncil ($Credit lJnions (WOC(:II) 

World Reliqf Corporation (WRCI) 

2. Nicaragtraan Governmental Organizations/Bnstitutions 

Uefensa Civil 
Bnzl?re,sa Nicaruguen.se de Er~ergicr (ENEL)-Hidrogesa 

Fondo de 1r~ver.sicin Social de Ernergencia (FISl!,') 
Ir~stifulo de Desarrollo Rural (IDR) 

Insti/u/o NicnraCyuense de Bstudios Territoriales (INEYEI<) 
Institoto Nicaraguense Fore.stcz1 (INAFOR) 

Ministerio Agropecuario y Foresfal (MAGFOX) 
Ministcrio lie1 Amhienfe y Recursos Narurales de Nicccraguu (Marena) 

Ministeria de Salud (MINSA) 
Miizi.vterio de 1i-alzsporte y InJraestructura (MTI) 

Sisterr~a Nacional para la I'revencicin, Mitigacicin y Atencicin de De.s(l.s/res (SNPMAL)) 




