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Executive Summary 

Hurrlcane Mitch devastated Central America In late October and early November 1998 To 
coordmte its response, the United States Government (USG) orgamed an Interagency Workmg 
Group, w~th several Subgroups The Shelter and Mumcipal Infrastructure Subgroup dispatched 
a Task Force to N~caragua m January 1999 On that team were representatlves of 

the Umted States Agency for Internat~onal Development (USAID), 

the Umted States Geolog~cal Survey (USGS), 

the Umted States Army Corps of Engmeers (USACE), and 

the Umted States Department of Housmg and Urban Development (HUD) 

In addit~on to fulfillmg ~ t s  Terms of Reference, the team followed gu~dance prov~ded by 
USAIDfNlcaragua, regarding ~ t s  areas of strategic focus and tuneframe for reconstruction ' 
Update on Hurr~cane Mitch 
Next to Honduras, Nicaragua (populat~on 4 5 million) was the country hardest h t  by Hurr~cane 
M~tch Mitch largely affected the mral north and northwest portlons of the country - 
Regzones I, 11, and VI These regaones contam 69 mumcipal~t~es - just under half of all of 
N~caragua's munlc~pal~t~es Damage was associated w~th histor~c rainfall levels, w~th  some areas 
experlencmg more than 5 feet of ram durmg a 10-day period Nlcaragua is per~odically affected 
by hurricanes as well as earthquakes and volcano eruptlons Forecasters project that 1999 could 
be one of the worst years ever for hurricanes m and around the Car~bbean basm 

In N~caragua, Hurricane M~tch caused an estunated 2,863 deaths and left another 968 persons 
missmg Some 90 percent of the deaths were assoc~ated with one event - the burymg of two 
hamlets m Posoltega by a volcamc mudflow The Central Bank of N~caragua est~mated the cost 
of reconstructmg damaged property at more than US$1 3 bllllon Much of the physical damage 
was m the shelter and Infrastructure sectors 

In the shelter sector, about 370,600 persons (8 percent of total populat~on) were evacuated 
durlng the hurr~cane, whle 65,300 people were placed m temporary shelters According to 
lrutial estunates, 41,420 housmg umts were damaged or destroyed by Hurrlcane M~tch More 
recent estunates show 25,344 u~llts damaged or destroyed - about 4 percent of total houslng 
stock M~tch worsened an exlst~ng housing defic~t, estimated at between 350,000 and 
500,000 umts 

In the mu~llc~pal mfrastructure sector, Hurr~cane M~tch damaged secondary and unpaved roads, 
with reconstrucoon costs estmated at US$156 mlll~on Nat~onw~de, about 1,168,000 persons - 
one-thn-d of the nat~onal populat~on - exper~enced waterlwastewater service problems M~tch 
damaged more than half of the nat~on's urban water systems, as well as rural facil~hes The 

Per h s  guidance, the shelter lnvestlgatlon focused on refugee resettlement rather than on broader structural Issues m 
the shelter sector The mmcipal ~nfrastructure mvestlganon (followmg the legal framework) centered on secondary roads 
and waterlwastewater servlces 



Government of Nicaragua (GON) estunated total damage to waterfwastewater mfrastructure at 
US$10 6 million Damage to mumcipal mfrastructure comes on top of existmg shortfalls m 
service provision 

Hurricane Mltch Recovery Current Status and Major Constramts 
The GON is coordmatmg post-Mitch reconstruction Funds for reconstruction are mcluded in 
the provisional 1999 national budget Review of this budget suggests that the GON will assign 
lead roles in rebuilding mumcipal mfrastructure to the Nicaragua Institute for Mumcipal 
Development (INIFOM) and m reconstructing houslng to the nascent Nicaraguan UrbadRural 
Housing Institute (INVUR) The GON is also developmg a National Reconstruction Plan To 
date, the mwcipal sector has unfortunately played little role m shaplng h s  Plan, a situation that 
USATD/Nicaragua - is trylng to address Individual m t r i e s  are also proceedmg with reconstruc- 
tion priorities 

Economic damage caused by Hurricane Mitch, coupled with chromc mtitutional weaknesses, 
llmit local governments' ability to respond to Mitch without outside support Prellmmary data 
suggest that Mitch-related damage has reduced revenues by 30 percent m affected mumcipalities 
At the same tlme, unanticipated expenses due to the emergency/reconstruction response have 
further stramed mumcipal budgets Municipalities were already suffering from relatively weak 
income bases 

Shelter Most of the refugees that were m temporary shelter have now left those shelters They 
have moved Into resettlement areas, temporarily moved m with famlly members, or returned to 
thew homes or lands 

Due to its mulbsectoral nature, coordinating the resettlement process has generally fallen to the 
mucipalibes The resettlement process is generally proceeding relatively smoothly in the larger 
mu~ucipahties, but m a more disjointed manner in the smaller locales A series of local bottle- 
necks can slow down the resettlement process, includmg 

difficulty m identifying land that is environmentally suitable for resettlement, 

lack of access to land ownership data of an acceptable quality, 

lack of other types of geographic mformation, 

lack of resources to fmallze purchase of lands, and 
lack of appropriate procedures for transferrmg title to beneficiaries 

Various agencies are currently supportmg refugee resettlement efforts The Task Force found, 
however, that affected mumcipalities and refugees were not receiving sufficient support in 
managmg the overall resettlement process and overcommg local bottlenecks, as well as in 
developmg and protecting new potable water solutions for rural populations 

The team idenbfied a series of other related shelter and land concerns Existmg land use controls 
had not stopped people from building m hazardous areas Due to geographic changes wrought 
by Mitch, many exisbng settlements will be at greater risk durmg future ramy seasons 
Likewise, future natural disasters could further expose the problem of Inadequate building 



construction techques Fmally, a serles of structural obstacles IS preventmg the housing and 
land markets from funct~omg adequately Internat~onal organlzatlons currently engaged in 
shelter pollcy d~alogue, however, report only modest successes m supportmg reform of those 
markets 

Municipal Infrastructure Rver floodmg damaged many br~dges Crews had temporarily 
repaxed br~dges on prmary roads However, such solubons will probably only last untll the next 
rainy season L~ttle reconstruction had occurred to farm-to-market or cornmumty roads or 
bridges In the past, lack of hydrologic informat~on (and/or bottlenecks in information flows) 
appears to have prevented many bridges from belng properly designed so as to accommodate 
normal amounts of ramfall During Hurricane Mitch reconstruction, d e s ~ g m g  such facilities to 
take Into account rainfall-runoff data would help ensure the effectlve use of scarce mvestment 
resources 

In river channels, local bank stabilization and debris removal efforts were still needed In 
add~tion, some nver channels (e g , Rio Grande de Matagalpa and Rio V~ejo) may have been 
si&cantly destabilrzed, this, however, requlres further mvestigatlon The agency respons~ble 
for collecting and analyzing such hydrologic and rlver channel data, the Institute of Terr~tor~al 
Stud~es (INETER), requlres institut~onal strengthemng 

Hurricane M~tch affected water and sewer lmes, parhcularly facllit~es adjacent to br~dges Crews 
had generally attempted easy-to-fix reparrs, but had not yet undertaken more d~fficult repalrs 
These repalrs are urgent, as damaged systems can create water-borne dlsease problems Many 
open-plt water wells st111 requlre repax and cleanmg 

Var~ous agencies are supportmg the reconstructlon of Infrastructure Constramts or gaps m 
lnfrastructure reconstruction include 

lack of priorltrzatlon of lughway reconstructlon to reflect emergency transportation con- 
siderations, 
insufficient resources to finance reconstruction of mumcipal infrastructure, 
lack of mumc~pal know-how in ma~ntaimg rural roads and using and maintalmng donated 
heavy equipment, and 
sedunentation of port channels 

Where financmg IS available for municipal lnfrastructure, local governments often lack the mtl- 
tut~onal capaclty to access those funds Recognlzlng this constramnt, two major development 
organnatlons have adopted the strategy of fieldlng mumc~pal techcal  units (UTMs) to help 
smaller local governments apply for funding and otherw~se admlmster the project development 
cycle In 1999, agencles apparently plan to field UTMs In mumc~palit~es in Regzones I1 and VI, 
but the major~ty of Regzon I mumc~pallt~es w~ll  lack such support 



Proposed Plan of Act~on 
The proposed USG Post-Hurncane M~tch Shelter and Mumc~pal Infrastructure Reconstruction 
Program wlll seek to 
1 unprove bas~c infrastructure and servlce provlslon m mumc~pal~t~es affected by Mltch, 

2 prov~de for more sustainable commurutles and mfrastructure by means of unproved use of 
environmental mformat~on, and 

3 unprove refugee resettlement solut~ons 

To acheve these objectives, the Program is orgawed mto three correspondmg components 
Program components, USG lead and supporting agencles, mplementmg agencles and orgamza- 
tlons, counterpart agencles, and budget estmates are presented in the table below Each USG 
agency wlll admlruster ~ t s  own budget, as follows USAID, US$19 4 m~lhon, USGS, 
US$2 965 m~lhon, USACE, US$10 95 m~lhon, and HUD, US$O 53 mlll~on 

Program Summary 

In add~t~on to these Program components, some Task Force members proposed addlt~onal areas 
for further mvestlgatlon and poss~ble actlon They mcluded modellng water qual~ty for Lake 
Managua and Lake N~caragua, modelmg volcamc acoustlc flow, lncreasmg shelter provlslon, 
developmg appropriate bulldmg and construction codes and standards, and asslstmg In nat~onal- 
and mumc~pal-level disaster preparedness and response planrung 



After Hurrlcane Mitch: 
Shelter and Mmcipal Infrastructure Reconstruct~on in 

Nicaragua Proposed Action Plan 

Introduct~on 
Hurlcane Mltch, one of the worst hurricanes of the century, swept across Central Arnerlca m 
late October and early November 1998 (see Flgure 1) The d~saster has prompted a masslve 
response from the mternat~onal commmty, mcludmg vanous agencles of the Umted States 
Government (USG) The USG orgamed an Interagency Workmg Group, w~th  several Sub- 
groups, to coordinate ~ t s  reconstructlon response To develop an achon plan for reconstructlon 
response m ~ t s  area, the Shelter and Municipal Infrastructure Subgroup d~spatched separate Task 
Forces to Nicaragua and Honduras, the countries hardest h ~ t  by Hurricane M~tch 

The present report presents the fmdmgs of the Nicaraguan Task Force The Task Force v~s~ted 
Nicaragua from January 19-29, 1999 The Task Force consisted of representatlves of the Unlted 
States Agency for Internat~onal Development (USAID), the Umted States Geological Survey 
(USGS), the Umted States Army Corps of Engmeers (USACE), and the Umted States 
Department of Housmg and Urban Development (HUD) 

The Terms of Reference (TOR) charged the Task Force w~th  (1) assessmg damage caused by 
Hurrlcane M~tch m the shelter and mumc~pallcornmumty infrastructure sectors, (2) evaluatmg 
current levels of reconstruction response, (3) developmg a proposed strategy and actlon plan for 
add~bonal reconstrucbon support, and (4) ~dentlfymg assistance roles for members of the Inter- 
agency Task Force The team adhbonally sought to fulfill ~ t s  TOR so as to best meet the needs 
of USAIDINlcaragua Irnrned~ately followmg Hurr~cane M~tch, USAIDINlcaragua dec~ded to 
focus reconstmctlon assIStance m four sectors mumc~pal, health, mcro-cred~t, and agrlculture4, 
housmg IS not a Mlsslon prlorlty Mlsslon officials also asked the Task Force to cons~der a two- 
year tlme frame for reconstruction 

The hurricane path shown in Figure 1 does not represent the llmits of significant rainfall or damage (see below) 

The current (final) version of the report incorporates comments made by USAIDJNicaragua officials and Task Force 
members on a draft (February 1999) version of the present report This report further synthesizes materials from earller 
reports prepared by Task Force members and other inputs Those reports include the following Assessment of 
Geographrc Z n f o m o n  Needs for Humcane Mztch Reconstnictzon Response In Nzcaragua (&chard F Moore, USGS), 
Damage Assessrnenrs of Commuruty Znfrasmtcture and Resettlement Camps (USACEJUSGS), Volcanlc Landslrdes Debns 
Avalanches and Debns Flows ut Ntcaragua Resulting from Humcane Mztch, October-November 1998 Recommendatrons 
for Mrhgatron (Kevm Scott USGS) Hydrologzc Assessment of the Central Hzghlands of Nzcaragua January 21-24 1999 
(Mark E Smith, USGS) USAlD Nicaragua Mrssion HUD Drafr Report (Nelson Carbonell, HUD), and La Sztuaclon 
Habztacronul de Ntcaragua Antes y Despues de Mztch (Edgar Pereua) These reports are available e~ther ~ndividually or 
else as a set, as a supplemental volume to the present report 

The USAIDLNicaragua post-Hurncane Mitch reconstruction response reflects a prlorltlzatlon of sectors within current 
Mission Strategic Objecnves (SOs) SO 1, 'More polittcal pamcipation, transparency and compromise," includes Good 
Governance objectlves that address the municipal sector SO 2, "Sustainable growth of small producers' income and 
employment," includes agr~cultural and micro-credit objectives SO 3, "Better educated, healthier, smaller families," 
includes health objecuves The Mlssion 1s currently (February 1999) developing a Specla1 Objective related to post- 
Hurncane h41tch reconstruction during a two-year time frame it is hoped that the present report will serve as an input 
into that process 
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Bearing m mnd those considerations, the Task Force's shelter sector mvesbgation focused on 
the resettlement of refugees and other Hurricane Mitch-related shelter issues, rather than on 
long-term sector development The rnunzczpal znfrastructure mvestigation focused on 
infrastructure related to the followmg core mumcipal services affected by Hurricane Mitch5 

construction and maintenance of intra-mumcipal roads and bridges, 

storm sewer and drainage, 
potable water supply and distribution, and 

wastewater collection and treatment 

Whde m-country, the Task Force met officials and other persons and gathered data The team 
broke mto two groups and vlsited 10 mmcipahbes m the area affected by Hurricane Mitch (see 
Figure 2 and Appendn A) These mmcipalities ranged m sue from Le6n (pop 160,000, 1998 
budget US$3 8 mlllion) to Posoltega (pop 17,000, 1998 budget US$O 1 million) 

The assessment presented below uses the followmg methodology Damage caused by Hurricane 
Mitch (Section 1) is compared with reconstruction efforts to date (Section 2) to yield the con- 
stralnts or gaps m the reconstrucbon effort (Section 3) The proposed plan of action (Section 4) 
is designed to respond to those constraints or gaps m the effort 

1 Update on Hurricane Mitch Damage Assessment 
Following summaries of Hurricane Mitch and its overall unpact on Nicaragua, we present 
assessments of damage imtially caused by Mitch in the shelter and mu~llcipal infrastructure 
sectors (Recent reconstrucbon efforts have smce unproved the situation, as is presented in 
Section 2, below ) 

1 1 N~caragua and Hurricane Mltch 
Nicaragua, population about 4 5 mlllion, is the second poorest country in the Western 
hemisphere, with annual per capita income of US$410 in 1997 The Nicaraguan economy has 
been booming recently, after falllng m the 1980s and stagnatmg in the early to mid-1990s In 
1998, Nicaragua's economy was growmg at an annual rate of about 6 percent and was the 
second fastest-growmg economy in Latin America 

Municipal responsibilities are defined m the Municipal Law, No 40, as amended by Law No 261 (1997), see 
Artlcle 7 Other laws and institutions also affect municipal responsibiliues, actual local government responsibillues are 
discussed below 

A list of persons interviewed is belng supplied to USAIDINlcaragua under separate cover 



Figure 2 
Municipalities Visited by Team in Area Affected by Mitch 

Team B ti$J 

6 Matagalpa 
7 Esteli 
8 J~notega 
9 Cludad Dario 

Vanous Task Force Members 

10 T~p~tapa Area S~gn~flcantly Affected by Mltch 



@ SH?~LTER AND MUNICPAL INFRASTRUCTIJRF~ RECONSTRUCTION IN NICARAGUA PROPOSED ACTION PLAN 4 

After Honduras, Nicaragua was the country hardest hlt by Hurricane Mitch At its peak, Mitch 
was a category 5 humcane Mitch largely affected the rural north and northwest portions of the 
country, closest to the stom's path (see Figure 1, page 2) Those areas, also shown m Figure 2 
(page 4), mclude 

Regzbn I (Departamentos of Nueva Segovia, Madriz , Esteli) , 
Regzdn II (Departamentos of Chmandega, Ledn), and 

Regzbn W (Departamentos of Jinotega and Matagalpa) 

Together, affected Regzones I, 11, and VI contain 69 rnunzczpzos - just under half (47 percent) 
of all municipalities This area is the focus of the present assessment Other areas affected 
Include areas adjacent to Lake Managua and lands along h o  Coco and RIO Grande de Matagalpa 
m the eastern part of the country 

Damage m Nicaragua was associated with hlstoric ramfall levels, rather than with the hgh  winds 
more closely associated with the storm's direct path Durmg a 10-day period, more than 5 feet 
of ram fell on some parts of northern Nicaragua The highest levels of ramfall were recorded 
in Regzon 11, followed by Regzon VI (see Table 1) Accordmg to the Institute for Territorial 
Studies (INETER), the recurrence mterval for such a storm is greater than 500 years in the dry 
regions of San Isidro, around 200 years m other parts Reglbn VI (Jmotega), and greater than 
100 years for Chmandega These figures emphasue the extreme magmtude of Hurricane Mitch 
in Nicaragua 

Table 1 
Peak Ranfall Recorded durlng 10-Day Perlod durlng Hurricane Mitch (by Regzo'n) 

Regzon r Peak Ra~nfall Recorded in Regzon 

Murucipaldy 11 M~llimeters I Inches 
Percent Above 

Normal* 

1611 6 

784 8 

Ocotal 564 6 

Managua 544 9 

* Percent difference from long-term average rnnfall for the same 10-day period (1966-1998) 

Source INETER 

63 5 

30 9 

22 2 

21 5 

Nicaragua's terrltory is subdivided into regrones (9), departamentos (16), and munrczpros (147) Of those dlvlsions, 
only mnrcrpros represent a true level of government (The exceptions to this rule are the Regron Autonoma Atlantrco 
Norte [RAAN] and the Regzon Autonoma Atlantrco Sur [RAAS]) 

A recurrence Interval (or return penod) of 100 years translates into a 1 percent chance of occurrence in a given year 



Hurricane Mitch was among the worst of a series of natural disasters that have periodically 
disrupted life m the Central Amencan isthmus Over the last 25 years, the City of Le6n, for 
example, has been h t  by SIX hurricanes and tropical storms, two volcano eruptions, and one 
tsunam The U S Nahonal Ocemc and Atmospheric Admmstration (NOAA) projects that 1999 
could be one of the worst years ever for hurricanes in and around the Caribbean basin, with 
around 14 named storms predicted 

1 2 Overall Impacts of Hurricane M~tch on Nicaragua 
In Nicaragua, the storm caused some 2,863 deaths, left another 968 persons missing, and 
affected some 868,000 more Some 90 percent of the deaths were associated with a smgle event 
the burymg of two cornarcas (hamlets) m Posoltega by a volcmc mudflow (lahar) from Volcano 
Las Casitas (see Photo 1) Damage to property was largely associated with riverme flooding, 
flooding due to ramwater, and landslides (see Photos 2 and 3) 

The Central Bank of Nicaragua prelmarily estmated the cost of reconstruction at more than 
US$1 3 billion The World Bank has estmated that direct and mdlrect damages amount to 
US$900 rmllion, costed at the actual (depreciated) value of buildmgs and Infrastructure Actual 
replacement costs of these facilities would mvolve an additional US$1 2 billion 

Much of the physical damage caused by Hurricane Mitch in Nicaragua was in the shelter and 
infrastructure sectors Inter-American Development Bank (IDB) and Unlted Nations 
Development Programme (UNDP) estimates agree that, of the total damage caused m the social 
and lnfrastructure sectors, some 30-40 percent represented housmg, whde around 55 percent was 
m the transportation or water/samtation sectors The shelter and infrastructure sectors llkewlse 
represent top reconstruction priorities for local elected officials Accordmg to a January 1999 
survey, the top reconstruction priorities for 20 mayors in mumcipalities affected by Hurricane 
Mitch were housmg/resettlement (25 percent), rural roads (1 8 percent), and bridges (1 1 per- 
cent), as well as a d  to farmers (11 percent) Impacts in the shelter and mumcipal infrastructure 
sectors are described below 

1 3 Shelter 
An estmated 370,600 persons were evacuated during the hurricane (8 2% of the population), 
and 65,300 people were placed m temporary shelters Estmates of housing umts damaged or 
destroyed by Hurricane Mitch have varied The Government of Nicaragua (GON) imtially 
estimated that 17,566 m t s  had been damaged and 23,854 umts destroyed, for a total of 
41,420 housmg umts More recently, the Secretariat for Social Action has estmated that 
1 5 3  14 units were damaged and 9,830 umts destroyed, for a total of 25,344 housing umts - 
4 percent of the country's pre-Mitch housing stock of 630,000 umts Three-quarters of the 
affected umts were m Regzones I, 11, or VI, and 70 percent were m rural areas Hurricane Mitch 
exacerbated Nicaragua's current housmg deficit, estmated at between 350,000 and 
500,000 umts 



~~tnoto n 
Mayor of Posoltega 
znspects debns from 
volcanzc mudflow (Iahar) 
from Volcano Las Casztas 
Thzs szngle event klled 
more than 2,000 persons 

Photo 2 
Destructzon caused by floodzng to a bndge zn Somotzllo 

Photo 3 
Hurrzcane Mztch also 

damaged water/wastewater 
faczlztzes, zncludzng thzs 
sewer lzne adjacent to a 

bndge sue In Estelz 



1 4 Munlc~pal Infrastructure 
1 4 1 Roadway Network 
The World Bank has estlrnated that Hurricane Mitch damaged about 8,000 lulometers of paved 
and unpaved roads, as well as more than 50 bridges, these figures mclude both facilities 
malntalned by the Muustry of Transportation and Infrastructure (MTI) and secondarylunpaved 
roads mamtamed by mumcipalities or cornmumbes, The MTI and the GON Reconstruction Infra- 
structure Commttee imtially estlrnated total reconstruction costs at US$804 mllion About 20 
percent of that total (US$156 million) represents secondary and unpaved roads, whch are 
presumably malntalned by mumcipalities and cornmumties (see Table 2) 

Table 2 
Damage to Secondary and Primary Roadway Networks 

Prel~rmnary Estimates of Reconstruction Costs 

Source Central Bank MU and Reconstruct~on Infi.nstructure Comnuttee 

Sector 

HighwayslPrimary Roads 

Unpaved Roads 

Secondary Roads 

Total 

The Nicaraguan Enterprise for Aqueducts and San~tary Sewers (ENACAL) estimates that at the 
height of the emergency, Hurricane Mitch had reduced waterlwastewater services nationwide 
to about 40 percent of previous service levels About 1,168,000 persons - one-tlurd of the 
national population - experienced service problems 998,000 persons in urban areas and 
170,000 rural Inhabitants 

Estimated Cost 
(vS$OOOs) 

647,637 

131,880 

24,220 

803,737 

More than half of the nation's urban water systems (79 of 152) were damaged by Hurricane 
Mitch 'O Most damage occurred in Regzones I, 11, 111, and VI, but there was additional damage 
reported in Regzones IV and V (see Table 3) Fourteen of those systems (all m the 
Departamentos of Matagalpa and Jmotega) are admmstered by mu~l~cipalities Hurricane Mitch 
damaged m e  urban wastewater systems Damaged waterlwastewater facilities mcluded 
groundwater collection (24), wells (20), purnplng stabons (67), and about 52 lulometers of pipes 

These estimates may be incomplete, as they include reconstruction of specific secondary roads in Reglones I and VI 
but not I1 which was also badly hit by Hurricane Mitch 

lo ENACAL owns all urban waterlwastewater systems and adm~nisters most systems The exceptions are municipalities 
m the Departamentos of Matagalpa and Jmotega, where responsibhty for admmlstering those systems has been delegated 
to those local governments 



Table 3 
Water Systems Affected by Hurricane Mtch 

* Systems admuustered by ENACAL unless noted otherwise 
** Systems adrrrrmstered by Munlclpahnes 

Source ENACAL December 1998 

The hurricane also damaged about 958 rural water works 434 wells dug by hand, 200 wells 
with pumps, 243 gravity-operated m-aqueducts, 46 m-aqueducts with pumps, and 35 spring- 
water collectors Many of these facilities are directly admmstered by local water committees 

Regton 
(m order of ~mpact) 

I1 

I 

ENACAL estunates total damage at US$10 6 million Ths  amount mcludes US$6 9 mlllion for 
urban systems adml~llstered by ENACAL and rural systems, and US$3 6 mlllion for systems 
administered by mumcipalities Damage to waterlwastewater infrastructure comes on top of 
exlstmg shortfalls m service In 1998, for example, ENACAL estunated that only 33 percent of 
rural Inhabitants enjoyed access to potable water 

Departamento 

k 6 n  

Chlnandega 

Esteli 

Madnz 

Nueva Segovia 

No of Systems* 

15 

12 

5 

7 

10 

2 Status of Hurricane Mitch Recovery 
Followmg reviews of (1) GON coordination of the response and (2) overall mumcipal capacity 
to asslst m response, we exarmne the status of recovery after Hurricane Mitch in the (3) shelter 
and (4) mu~llcipal Infrastructure sectors 

Population Affected 

215,159 

229,407 

101,981 

28,217 

73,596 

2 1 Overall GON Coordlnatlon of Reconstruction 
The GON is coordlnatmg post-Hurricane Mitch reconstruction Initially, SIX sectoral 
comrmssions formulated sectoral reconstruction plans Shelter concerns were divided between 
the Social and Infrastructure Commissions, whle mumcipal lnfrastructure was handled by the 
Infrastructure Comss ion  In February 1999, those sectoral commissions were phased out 

I11 

VI 

v 

IV 

Total 

10 

9 ** 
5 ** 
3 

2 

1 

79 

Managua 
Matagalpa 
Jinotega 
Boaco 

Chontales 
Granada 
- 

93,205 

123,693 

42,341 

33,730 

55,231 

1,7 14 

998,274 



President Arnoldo Aleman is currently bemg advised by a National P l a m g  Council, l1 whose 
responsibllihes are related to formulation of a National Reconstruction Plan The GON expects 
to present such a Plan to the Consultation Group Meetmg scheduled for May 1999 in Stockholm 

The national budget, currently bemg debated by the National Assembly, contalns resources to 
finance lrnplementation of the Natlonal Reconstruction Plan for 1999 and provides some mforma- 
tion on assignment of responsib~lities The Nicaraguan Institution for Mumcipal Development 
(INIFOM) is apparently bemg assigned a lead role in rebuildmg local Infrastructure The provl- 
sional budget assigned US$3 8 million to INIFOM for reconstruction activities, m addition to 
its normal budget INIFOM officials mdicate that these resources will fund roadway 
reconstruction as well as Infrastructure related to municipal services (markets, cemeteries, and 
parks) Lead agency responsibility related to shelter remalns less clear The provisional 
reconstruction budget Includes about US$13 8 rmllion to the Nicaraguan UrbanIRural Housing 
Institute (INVUR) for housmg projects for those displaced by Mitch The MTI and the 
Nicaragua Housing Bank (BAVINIC) may also play some role, however, documents available 
to the Task Force did not clarify specific responsibilities 

To date, the mumcipal sector has unfortunately played little role m shapmg the National 
Reconstruction Plan The exclusion of local representative governments from th~s  process is 
unfortunate, given that several larger mumcipalities provided the Task Force with copies of 
approved capital mvestment programs and thelr updated reconstruction priorities The 
Association of Nicaraguan Mumcipalities (AMUNIC), whch is made up of member 
mumcipalities, is not a member of the National Plamng Councll USAID/Nicaragua began to 
address th~s situation early m its response to Hurricane Mitch Via its Mumcipal Autonomy and 
Development Project (discussed below), the Mission is suppoamg AMUNIC in bringing 
mumcipal priorities to the attention of those shapmg the National Reconstruction Plan 

At the same t m e  that the National Reconstruction Plan is being formulated, individual GON 
enQties, supported by mternahonal organizations, are proceeding with Immediate reconstruction 
priorihes Those actions in the shelter and mumcipal infrastructure sectors are described below 
m Sections 2 3 and 2 4, respectively 

2 2 Overall Mumcipal Capacity to Assist in Reconstruction 
Economic damage caused by Hurricane Mitch is affectmg mumcipal revenues, this mpact in 
turn affects local governments' abllity to respond to Hurricane Mitch and provide basic services 
No comprehensive data are yet available that show this fiscal Impact, trendllne analysis is also 
somewhat premature due to normal month-to-month fluctuations Some imtial observations are, 
however, possible 

l1 Members Include representaaves of the Mmsterio de Transpork e Infraestructura, Ministerio de Relaclones Exteriores, 
Ministerlo de Credito Publico, Mlnisterio de Fomento de Industria y Comercio, Ministerio Agropecuario y Forestal, 
Banco Central, Secretario de la Presidencia, Secretario Tecnlco, Secretario de Acclon Social, Secretarlo de Cooperacion 
Externa, Instltuto de Desarrollo Rural, COSEP and a number of NGO, labor, and civil society orgamzations 



For two municipalities studied m detail, total income for December 1998 was substantially less 
than Income of a year before Moreover, the Impact appeared somewhat greater in the smaller, 
poorer mumcipality In Lebn, total mcome for December 1998 had decreased by 23 percent over 
the year before, whereas mcome was down 31 percent in Telica for the same period (see 
Appendlx B) A larger mumcipality lrke Leon, which in recent years has received about a third 
of its mcome from external donations, is less reliant on own-source revenues than is a small 
municipality lrke Telica The economic lmpacts of Hurricane Mitch are, of course, felt m 
revenues mobillzed locally, rather than m external donations 

To date, Hurricane Mitch has had an uneven mpact on the various own-source revenues In 
Telica, revenues from the property tax and the vehicle tax plummeted to virtually nothing after 
Hurricane Mitch, m November and December 1998 (Taken together, these sources account for 
more than a fifth of Telica's 1998 budget ) Leon showed slmilar declmes m the vehicle tax and 
possibly m the property tax Curiously, to date neither Le6n nor Telica has shown decreases m 
income from the sales and service tax, the malnstay of mumcipal own-source revenues Thls 
may reflect in part a short-term "counter-cyclical" lmpact of the hurricane, as certain sectors 
benefit from reconstruction contracts In Telica, for example, an official reported that income 
from the sales and service tax was up, due to mcreased sale of cement block from a mumcipal- 
owned busmess resultmg from reconstruction work 

At the same tune as mcomes were generally decllnrng as a result of Hurricane Mitch, murucipal 
budgets were further strained by mcreased expenses due to emergency response Officials 
reported needmg to meet a number of emergency demands durmg and after Hurricane Mitch that 
were not foreseen m approved budgets 

Hurricane Mitch affected murucipalities already suffering from relatively weak income bases 
In 1995, subnational spendmg m Nicaragua represented only 5 2 percent of total government 
spending Thls is less than the ratios for subnational/total government spendmg m Guatemala 
(10 3 percent) and Honduras (12 3 percent) and well below averages for Latm America 
(14 6 percent) and industrial economies (34 9 percent) This relatively low level of mumcipal 
spendmg in Nicaragua lmplies little direct mvestment m public works An INIFOM official 
estimates that, m recent years, a handful of larger mumcipalities may have invested up to 
20-30 percent of then- mcome m projects (The USAID MADP, described below, is encouraging 
participating mumcipalities to invest m capital improvements ) Officials in Chinandega 
(pop 117,000), for example, report that they mvested 30 percent of ther 1998 budget in public 
works, or about US$784,000 Given Mitch's mpacts on mumcipal income noted above, how- 
ever, mumcipalities can be expected to curtail their capital mvestment based on own-source 
revenues over the next couple of years Mumcipalities are not currently required to invest a 
mlmurn  amount of ther income m public works 

Current fiscal policies may particularly hurt smaller mumcipalities, while havmg an uncertain 
net unpact on larger local governments In January 1998, the GON reduced the mcidence of the 
municipal sales and service tax - the most important source of mumcipal income - from 
2 0 percent to 1 5 percent, t h ~ ~  rate is scheduled to drop still further, to 1 0 percent, m January 



2000 To make up for this loss, the Government and mternational orgamations are helpmg 
municipalities strengthen thelr cadastres to mprove property tax collections Wlule laudable, 
such compensatmg benefits may be largely confined to larger mumcipalities with the capacity 
to admmster a cadastre, leavlng poorer mumcipalities with a net loss Unllke thelr counterparts 
elsewhere m the region, Nicaraguan mumcipalities receive virtually no intergovernmental 
revenue transfers12, dependmg on how they are structured, such transfers can be particularly 
Important for smaller, poorer mumcipalities 

2 3 Shelter 
2 3 1 Fmdmgs Regarding Resettlement Process Based on F~eld V ~ s ~ t s  
Most of the 65,300 refugees that were m temporary shelters during Humcane Mitch have now 
left those shelters Tlus means that nearly all of the schools used as temporary shelters were 
available when classes resumed in mid-February 1999 These refugees have either moved mto 
resettlement areas, temporarily moved m with family members, or returned to their homes or 
lands 

Due to its mulbsectoral nature, coordmatmg the resettlement process has generally fallen to the 
mumcipalities The field mvestigation revealed that the resettlement process is generally pro- 
ceeding relatively smoothly ur the larger mumcipalities, but in a more disjointed manner and 
with less mternational support m the smaller mmcipalities l3 The Mumcipality of Le6n (pop 
162,000), for example, with the support of mternabonal agencies and various sister cities, is well 
along the way to resettlmg families who lived in the 423 houses destroyed by the hurricane In 
Somotillo (pop 25,000), on the other hand, of about 1,000 refugee families, only about 100 
have located on lands provisionally identified for resettlement, leavmg some 90 percent without 
even such ad hoc measures Somotillo has a lmited annual budget (US$100,000 m 1998), has 
no active sister cities, and to date has attracted little mternational assistance 

Figure 3 shows a typical resettlement process The Task Force found that a series of local bottle- 
necks can slow down h s  process Bottlenecks m the mtial steps of the process are particularly 
critical, as they mpede subsequent subdivision, titling, mprovements to basic services, 
household mvestment m homes, etc While no municipality experienced all potential problems, 
a substantial number of mun~cipalities visited were faced with at least one of the following 
bottlenecks 

l2 Nicaraguan mu~ucipaiiues receive a no& transfer based on the number of primary and secondary students in each 
mumclpality 

l3 The exception to tlus rule IS Posoltega Internat~onal medla coverage of destrucuon caused by the lahar from Volcan 
Casitas has attracted a hgh  level of response from the international community 



Figure 3 
Major Steps In Refugee Resettlement Process 

Determine land IS  s lwey  
envronmentally acceptable Identtfy suhbv~de 

Inputs lnto sutable for benefictames sources of assign to h l ~ a  
Process w~th clear Utle fuwnce replster Utle m f e r  

I I 

Prov~sion of bu~ldlng materials and baslo semces on emergency bas~s 

Difficulty m ldentlfylng land that IS environmentally swtable for resettlement Thls concern 
has been heightened due to recent changes m local hydrology and landslides Temporary refugee 
sites Inspected m Matagalpa and Jmotega, for example, were at risk from future flood or mud- 
landslide hazards In Chandega, officials had made one urban site available for emergency 
resettlement (El Lmonal) Before proceedmg with subdivision, however, they needed techcal  
advice about the site's long-term suitability for housmg, given that the site was bounded by a 
garbage dump, a prmary sewage treatment fac~lity, and a cemetery (see Photo 4) Such noncom- 
pahble adjacent land uses can contarmnate groundwater and otherwise pose envn-onmental risks 
to Inhabitants Envn-onrnental concerns can slow down the regularization of resettlement sites 
Officials m Telica, for example, noted that they were waitmg for some qualified person to 
Inspect a proposed resettlement site and pronounce it safe to occupy before proceedmg 

Lack of access to land ownershp data of an acceptable qual~ty Difficulty m idenhfjmg land 
with clear title, a widespread problem m Nicaragua, l m t s  the investigation of alternatives and 
generally mpedes the process USAIDtNicaragua and other mternational agencies have been 
supportmg modemzation of land titlmg and registrabon systems, this process, however, is not 
yet complete 

Lack of other types of geographc lnformat~on may also make it hard to identlfy land suitable 
for the target beneficiaries Farmers need to live close to their farmlands, whle urban workers 
require access to urban areas Those conditions are not always met Some refugees from the 
lahar tragedy in Posoltega, for example, are now living m settlements in Chmandega at some 
distance from thelr origlnal lands (see Photo 5) Such displaced farmers may begin to gradually 
reestablish then- homes on those at-risk lands, rather than face a long daily journey between 
home and field 



Photo 4 
Garbage dump adjacent to 
refilgee settlement El Lrmonal 
rn Chrnandega The dump rtself 
u znappropnately szted next to 
a rzver vzable rn the mzddle 
ground Floodrng from 
Hurricane Mztch washed away 
much of the garbage 

Photo 5 
Suwzvors of the Las Casztas tragedy rn refugee camp zn 
Chmandega, at some drstance from therr orzgznal homes 

Photo 6 
Temporary shelter zn Somotrllo 

Land had not yet been 
purchased or subdzvzded, whzch 

was zmpedzng development of 
on-szte rnfrastructure and 

household znvestment rn homes 



Lack of resources to finalne purchase of lands In Jinotega, for example, mumcipal 
officials had been unable to afford privately owned land (whch is suitable and available) to 
resettle refugees In some mu~llcipalities (Somotillo, Posoltega), the Mayor had been 
promsed some funds by the GON, but those resources had not yet materialized l4 This has 
delayed land subdivision, causlng people to erect provisional shelters without knowmg whch 
lot they wlll be eventually assigned (see Photo 6, page 14) Other mayors (e g , Telica) have 
been successful m buying land or else in swappmg land in exchange for forgiveness of 
mumcipal tax debt 

Lack of appropr~ate procedures for transferr~ng title to beneficlanes Few, if any, 
municipalities have advanced to ths stage m the resettlement process Discussions with local 
officials Indicated uncertamty or at tunes dubious ideas about the best way to structure such 
transfers, for example, what restrictions (if any) should be placed on beneficiaries regardmg 
resellmg property titles 

2 3 2 Efforts to Support Resettlement Process to Date 
The GON and mternational agencies have adopted different approaches m supportmg the local 
resettlement process Therr strategies and areas of geographc focus are summarlzed m Table 4 
and described in more detail m Appendix C 

Table 4 
Support to Resettlement Process to Date 

* See Figure 4 

Ent~ty 

Secretarla de Accion Social 

Constramts or gaps in this assistance are as follows 
The Umted Nations Development Programme (UNDP) is helping 25 mumcipalities m five 
departamentos manage the overall resettlement process (see Figure 4) Their US$2 3 million 
project provides a small pool of resources to participating mumcipalities in the resettlement 
and reconstruction process (e g , land identification, topographic and hydrologic analysis, 
legal advice on title transfer, etc ) Ths  type of assistance is not, however, reachng the 
other 44 or so mumcipalities affected by Hurricane Mitch 

l4 The process for using GON resources to buy land for resettlement has yet to be finallzed An offic~al from the 
Secretary of Social Actlon mmtamed that Central Government offic~als would be better able to strlke hard barga~ns with 
landowners than would munlclpal officials, who might pay Inflated sums to their cronles th~s  is debatable 

Nlca Houslng Bank and others 

NGOs (CARE etc ) 
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Figure u 4 
Municipalities Receiving Support in 
Managing the Resettlement Process 

Nueva Secrov~a Estell Madr~z J~noteea - Mataealoa 

1 Qu~ la l~  6 Condega 11 La Sabana 16 Wlwtll 21 Cludad Darlo 
2 CAnt~gua  7 LaTrln~dad 12 Yalagulna 1 7  Cua Bocay 22 Sebaco 
3 Mozoute 8 San N~colas 13 Totogalpa 18 Pantasrna 23 San lsldro 
4 Dlpllto 9 San Juan de L~may 14 Cus~napa 19 San Rafael del Norte 24 Terrabona 
5 Santa Marla 10 Pueblo Nuevo 15 Telpaneca 20 J~notega 25 San Dlon~slo 

Area S~gn~f~cantly Affected by M ~ t c h  



A representative of CARE mdicated that, wlule donors have pledged sufficient resources to 
clear exzstzng water wells, si&icant additional resources are needed to develop and protect 
new potable water soluhons for rural populations affected by Hurricane Mitch In Somotillo, 
refugees were still drinkmg untreated river water They were in the process of completing 
a water well, but had no way to stabhe that well (see Photo 7) In Tipitapa, the 1,500 refu- 
gees at a camp called Tierra Prometida were wallung some two kilometers for water A 
water tank had been delivered, but was not yet operational 
Buildlng materials provided by the Secretaria de Accion Social were reaching many target 
beneficiaries However, refugees generally had to supplement those materials to construct 
a shelter (see Photo 8) Likewise, some latrmes, built using donated materials, were not 
being dug to sufficient depths and were being constructed on soils that will not percolate 

2 3 3 Other Shelter and Land Issues 
Much of the destruction to shelter caused by Hurricane Mitch can be attributed to housmg 
located m envlronrnentally risky areas Environmental risk is an rmportant topic in a country llke 
Nicaragua, where seismic activity, steep slopes, and volcamc activity often coincide with rich 
agricultural land, rivers, and human settlements P l m g  and land use control systems were not 
funct~o~mg to the m i m u m  extent necessary to identify areas prone to flooding and landslides 
and to keep people from bul lhg m those areas l5 Wlule a handful of larger mumcipalities have 
some capacity to regulate land use (e g , Esteli, with a geographc information system ulut and 
other resources), the great majority do not 

A related issue mvolves settlements that wdl be at greater environmental risk during future rainy 
seasons Th~s risk results from Increased llkellhood of bank sloughmg, landslides, altered river 
channels, etc The team observed some residents rebuilding homes where thelr previous 
dwellings had washed away (e g , in Leon) or had been affected by mud/landslides (e g , m 
Jmotega) In SomoMlo, the mayor showed the Task Force an Interrupted landslide brought about 
by Hurricane Mitch that could threaten several cornarcas durmg the next rainy season (see 
Photo 9) The team llkewise observed many potential unstable material masses in hillsides 
surroundmg Matagalpa, which could be subject to release due to gravity or additional rainfall 
Mu~llcipalities had received little techcal  support to date in identifying altered environmental 
risk to existlng cornmunlties, or in controlling land use so as to reflect envlronmental risk 

INETER is widely seen as the responsible government agency to provide mumcipalities and 
government agencies with information on envlronmental risk among other responsibilities 
INETER maintains national seismologic and volcmc momtormg systems, has prepared maps 

l5 Hurricane Mltch, considered by some a 500-year event would have undoubtedly damaged or destroyed some houses 
even ~f land use controls had been deslgned to reflect 100-year floodlng conditions However, much less damage would 
have resulted under those condltlons 

Another floodmg-related problem lnvolves formerly agricultural fields that the deposits of gravel or rocks or the stripping 
of topsoil due to flooding from Hurricane Mltch has rendered unusable in thelr present condition Thls Issue, whlch 
merits further attenhon, 1s outslde the current SOW 



Photo 8 
El Lzmonal refugee szte m Chznandega shows vanous 
constnrchon technzques for shelter plastzc sheets over 

wooden frame, cardboard over wooden frame and 
zznc sheets over wooden frame Refirgees have 

generally supplemented donated matenals (e g , zznc 
sheets) wzth other matenals to complete constructzon 

Photo 7 
Refugees m front of open pzt water well 

they had dug m resettlement area m 
Sornotzllo They sought asszsrance to 

keep the well from collapszng dunng the 
next razny season 

Photo 9 
Members of Task Force wzth the Mayor of Somotzllo (at 
center m straw hat) znspect a splzt" zn the hzlltop that 
szgnals an znterrupted landslzde zn Cerro Los Coyotes 

The next razny season could bnng an avalanche down on 
top of two hamlets located at the foot of the hzll 



of volcanic risk, and has provided land use mapping services to several munlcipalit~es (e g , 
Matagalpa) Unfortunately, lmted personnel and resources,16 spread M y  among a broad group 
of mandates,17 have restricted INETERYs dlrect support to local-level environmental declsion 
malung 

Building construction techques represents another area of concern A Task Force member 
concluded that homes were not bemg built to withstand hgh wmds or earthquakes roofs were 
not properly tied to bearlng walls, masonry walls were not reinforced and tied to the 
foundahom, exterior walls were not braced, etc Future natural disasters that mvolve hgh  winds 
or earthquakes could expose the problem of madequate construct~on techmques to a greater 
degree than did Hurricane Mitch, which did not generally mvolve hgh wmds m Nicaragua 

In broader terms, in recent years analysts have identified a series of legal and mstitutional 
obstacles that prevent the housmg and land markets from functlomg adequately Those obstacles 
mclude the lack of a sustainable system of credlt for lower-mlddle-income farnllies, lnstitutlonal 
weaknesses, a lack of mter-institutional coordmation, meffective government programs that 
produce a lmted number of overly expensive housmg solut~ons, inappropriate subd~vision and 
building codes, etc International orgarmations engaged in sector policy dialogue, however, 
report only modest successes m supporting reform of the housing and land markets over the last 
several years For example, the GON has legally established INVUR, however, lt has been slow 
to fund that organnation Nor has the GON completed liquidating BAVINIC as planned The 
Government IS, however, proceeding with streamlimng the buildmg permit process Officials 
have scheduled the openlng of a one-stop wmdow in the Managua City Hall in early 1999 

2 4 Municipal Infrastructure 
2 4 1 Flndmgs of Fleld Visits 
Roads, Bridges, and Other Transportation Issues 
The Task Force observed much damage to bridges due to riverme floodmg Flooding was 
extensive Close to Dario, lugh-water marks (debris in trees) were 4-5 meters above road level 
and perhaps 15-25 meters above the low-water channel The total width of the channel during 
the flood appeared to be at least 100-150 meters wide, whlle the low-water channel was perhaps 
15-20 meters wlde Such floodlng washed out or damaged many brldges In Esteli, for example, 
all major bridges m town were damaged or destroyed by floodmg Prlrnary roads were, how- 
ever, passable Br~dges on prmary roads have been temporarily repalred, often using low-water 

l6 INETER's total budget in 1997 was about US$5 1 million Expenditures included about US$4 1 million in caprtal 
investment and the rest in current expenses Eighty-three percent of capital investment was financed by international 
orgamabons, prmcipally the World Bank In 1997, INETER boasted a staff of 365, lncludmg about 100 professionals 
and department heads and another 100 tecnlcos medzos For further information on INETER, see Appendlx D 

l7 INETER's organizational structure generally reflects its areas of technical expertise and responsibility INETER 
includes departments of geographylcartography, meteorology, water resources, geophysics, land use planning 
(ordenarmento terntonal), environmental (natural) rlsk and investment projects See also Appendix D 



bridge crossings (see Photo 10) Such solutions, however, will probably only last until the next 
rainy season and may result m additional hazards as residents attempt to use these crossmgs 
durmg hgh flows 

Little reconstruction had occurred to farm-to-market or cornmmty roads or bridges Dlrt or 
natural stone roadways were in various conditions Some gradlng had been performed, but 
adhhonal effort was needed in establishing river crossmg approaches (usually sandy material), 
since most rivers are generally now deeper and wider than before the hurricane Bridges 
damaged on secondary roads might not even feature temporary solutions (see Photo 11) 

Other urban damage observed in multiple locations mvolved the total removal of natural 
armormg of river banks The team observed several bank failures adjacent to urban uses, 
including cemeteries (see Photo 12) Some reconstruction of damaged flood walls adjacent to 
urban streets and cemeteries was observed, but local bank stabillzation efforts were still needed 
Without such local stabillzation, bank sloughmg and head cutting are lrkely future events that 
will reduce the efficiency of the channels and create land loss for the property owners 
lrnmediately adjacent to the channels 

In addition to such local channel stabillzation concerns, large-scale channel destablllzation is an 
issue that merits further mvestigation For example, the area of overflow from Rio de Grande 
de Matagalpa to R o  Viejo visited by the Task Force may have been significantly destabilued 
Rio Esteli may experience major channel changes m the future There may be other river 
systems m Nicaragua that are now unstable and will be subject to more channel changes in the 
future 

Debris removal is also a priority before the next rainy season Durmg heavy rains, debris m 
river channels mght be moved mto bridge opemgs and could conceivably cause the collapse 
of recently repalred bridges Urban drainage systems lrkewise need to be freed of debris 

In the past, a lack of hydrologic information (and/or bottlenecks m information flows) appears 
to have prevented bndges and other water-related structures from being properly designed so as 
to accommodate "typical" amounts of ramfall The Mayor of Chmndega, for example, reported 
that many rural bridges requlred annual mamtenance, this suggests that many operungs may be 
undersued During the post-Mitch reconstruction phase, desigmg such facilities to take into 
account ramfall-runoff data will help ensure the effective use of scarce investment resources 
Building structures without such information can result either in expensive over-design or m 
under-designed facilities that could be washed away m the next rainy season 

l8 A related problem lnvolves agr~culturai water supply dams that have been destroyed and not yet reconstructed Without 
them, the agricultural sector s yields will suffer from lack of irrigation Some acuv~ties proposed below (particularly 
Program Component 2) would provlde data that would support reconstruction of these dams USG agencles could provlde 
further support Further investlgauon of thls topic, which is merited, is, however, outside the present SOW 



Photo 11 
Munzczpal offinal shows unrepazred bndge on secondary road 

zn Leon This brzdge was only open to pedestnan trafic 

Bank sloughzng zn Jznotega 
part of a cemetery 

Photo 12 
destroyed 
(at nght) 



INETER is regarded as the responsible GON agency for collectmg and providing envlronrnental 
data useful to project design engmeers INETER mamtalns a hydrologic/meteorologic momtormg 
system, however, Hurricane Mitch destroyed much of th~s  system, mcluding 27 of 54 stream 
gauges and 67 of 346 meteorologic stations The Task Force also observed that Hurricane Mitch 
altered watersheds due to scourmg of new channels between low-lymg adjacent rivers (e g , Rio 
Grande de Matagalpa and l o  Viejo m the viciluty of Sebaco and the San Francisco dam) In 
those areas, the pre-Hurricane Mitch sets of river elevation versus ramfall data may not be 
applicable for future designs of bridges, flood wall, or other water resources-related structures 
INETER has only lmted capacity to analyze and model hydrologic/meteorologic data once they 
are collected, and virtually no capacity to assess changes to watersheds and river systems 
Finally, INETER has llmited seismic/volcamc momtormg capacity 

Water and Wastewater Systems 
The Task Force observed the partial destruction of water and sewer lmes, particularly adjacent 
to bridge sites (see Photo 3, page 7) In Esteli, a sewer siphon crossing the river had been 
severed and raw sewage was draimg into the river Usually easy-to-fix repalrs had been 
attempted, but the more difficult repairs, which requlre equipment to aid on trench excavation 
and armor protection to prevent future scour damage, had not yet been begun The urgency of 
providmg assistance along these lmes cannot be stressed enough, smce water-borne disease 
problems wlll probably mcrease with dally hlgher concentraQons of human waste m the low-flow 
channels 

The repalr of sllted-m, open-pit water wells had generally not been performed Ths  was due to 
the lack of powered pumps to stlr up sllt deposits on the bottom of the wells prior to pumpmg 
the possibly contammated waters out of the well Chlomatmg the well waters needs to be 
performed after sllt removal operations m order to provide safe drlnlung waters for rural 
cornmumties 

2 4 2 Reconstruct~on Efforts to Date 
Reconstructing mulucipal lnfrastructure affected by Hurricane Mitch involves either 
(1) mcreasing financmg available for Infrastructure (and in some cases dlrectly undertakmg 
reconstruction projects), or (2) assisting mumcipalities with managing project development and 
lrnplementation 

nnancmg and Undertak~ng Reconstruction Projects 
Key GON and international agencies that are financing the reconstruction of mumcipal infra- 
structure are summallzed m Table 5 Figure 5 shows thelr geographic areas of activity (see 
Appendix E for more detail) 



Table 5 
Major Sources of Finance for Infrastructure Reconstruction 

(Mun~cipal and Related Sectors) 

Major constramts to financing mfrastructure reconstruction include the followmg 

Lack of pnontzzatzon of hzghway reconstructzon to reflect emergency transportatzon 
conszderatzons As shown in Table 5, the Mimstry of Transport and Infrastructure has 
focused on reconstructmg hghways and prlmary roads and bridges, rather than on mumcipal- 
level infrastructure, tlus reflects its legal mandate To date it has secured fmancmg from 
international agencies for about one-quarter of its proposed US$6OO million highway 
Reconstruction Plan (1999-2001) T ~ I S  Plan, however, does not rank those projects according 
to any criteria (e g , emergency transportation considerations) Such rankmg is particularly 
crltlcal at present, glven that many rlver crossmgs m the north are temporary, low-water 
crossings that could easily wash out, paralyzmg even emergency movement around the 
country Besides its lrnportance for Immediate reconstruction efforts, emergency 
transportation plamng is also essential for future maintenance and capital investment 
prograrnrnmg 
Insuficzent resources to finance reconstructzon of munzczpal znfrastructure The Emergency 
Social Investment Fund (FISE) is playing an Important role in supportmg mumcipalities in 
financing the reconstruction of secondarylrural roads and bridges, as well as 
waterlwastewater mfrastructure Over the past two months, FISE has contracted some 
US$10 9 rmllion m 94 percent of the m~~llcipalities m the study area This means, however, 
that FISE is nearly out of the US$12 million m post-Hurricane Mitch emergency support 
provided by the IDB and the German cooperative agency KfW Amounts for whch FISE is 
currently negotiatmg will not be sufficient for FISE to cover both its traditional areas of 
focus (social mfrastructure) and its new reconstruction priorities The shortfall will be 
particularly felt in those mumcipalities that FISE is not targetmg because of "extreme 
povertyy' considerations 
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Figure 5 
Reconstructing Municipal Infrastructure: 

Major Sources of Finance and Reconstruction Assistance 
(in area affected by Mitch) 

d U S Army Jo~nt Task Force 

Area S~gn~f~cantly Affected by M~tch  



Lack of munzcipal equipment and know-how to mazntazn rural roads The Task Force noted 
that, except for the largest mumcipalities, most local governments lack the equipment 
necessary to mamtam rural roads A large mucipality llke Leon boasts some 27 pieces of 
public works equipment, mcludmg bulldozers and compactors, ths  equipment may be 
sufficient to malntam roads both withm its own borders and (by arrangement) m adjacent 
mucipalibes Smaller mmcipalities may, however, own only one tractor, or no equipment 
at all Some rural cornmumties themselves provide m m a l  mamtenance to m p r o v e d  
roads usmg Inadequate tools Catholic Relief Services is currently trymg to orchestrate the 
donation of used heavy equipment to mmcipalities (probably m the Departarnentos of 
Jinotega, Matagalpa, Esteli, and northern Chmandega) that could be used to help mamtam 
roads and provide other services 
Sedzmentatzon of port channels A final transportation-related problem mvolves the port 
channels Several sea ports were affected by mcreased sedment loadmg as a result of 
Hurricane Mitch Both the navigability of these channels as well as the sallmty and sedlment 
characteristics have changed as a result of the discharge of sedlrnents and nver floodmg 
Impacts to the shlppmg and the shrmpmg mdustries have occurred but have not been 
properly assessed Whle some channels may currently be navigable, mcreased sedment 
discharges m the next ramy season could easily close the channels to sl-uppmg 

Ass~stance m Project Development Cycle 
Besides dlrect financng of mumcipal/commumty mfrastructure, vanous agencies have strength- 
ened mumcipalities m adrrmzlstermg portions of the project development cycle Ths  cycle, 
shown m Figure 6, can be streamlmed durmg post-disaster reconstrucbon periods Bottlenecks 
can sbll occur, however, even m a streamlmed process 

figure 6 
Steps m Typ~cal Mun~c~pal Project Development Cycle 
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Major orgamzations or projects helpmg mun~cipalities strengthen thelr project development 
capacibes are summarlzed m Table 6, then geographcal areas of activity are shown m Figure 7 
(see Appendlx F for details) 
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Table 6 
Assistance m Mun~c~pal  Project Development Cycle 

* Probable programming for 1999 
** Capital mvestment programmmg vla technical assistance 

*** UTM = Municipal Technical Unit 

USAID E helpmg selected mmcipalities, mostly departamento capitals (cabeceras), admlnlster 
the project development cycle The USAID/PADCO Mumcipal Autonomy and Decentralization 
Project (MADP) is currently active m seven mumcipalities m the area affected by Hurricane 
Mitch (The Project will expand to additional mumcipalities m the near term, however, those 
municipalities have not yet been selected ) Among other activities, the MADP is helpmg 
mmcipalibes develop capital mvestment programs Smce Hurricane Mitch, USAID has added 
a new component to the MADP Regional Offices for Mumcipal Reconstruction located m LeBn 
and Matagalpa are providmg addibonal support to mumcipalities (both those participatmg in the 
Project as well as a handful of others on a case-by-case basis) m prioritlzmg and developmg 
reconstruction projects 

Entity 

USAID 

Prot~erra 

FISE 

DANIDA 

Table 6 shows that development orgarnations (first Protierra and now FISE) are adoptmg the 
fieldmg of Mumcipal Techcal  Umts (UTMs) as a strategy for helping smaller mumcipalities 
develop projects, apply for fundmg, and coordmate implementation These umts, whch typically 
contam one or two ticnzcos or medzo tecnzcos, are integrated mto the rnumcipal organnational 
structure The UTMs have apparently been effective m developmg projects - Table E-1 m 
Appendlx E shows that mumcipalities in Le6n and Chmandega with UTMs have recently been 
much more successful m gemg projects funded by FISE than other local governments that lack 
UTMs Despite the mcreasmg acceptance of ths  approach, Figure 7 shows that mumcipalities 
in the Departamentos of Esteli, Madriz, and Nueva Segovia (western half) are not currently 
programmed to receive UTMs m 1999 These mumcipalities will thus be less prepared to apply 
for resources for mumcipal reconstruction 
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Figure 7 
Developing and Implementing Projects: 

Assistance to Municipalities in Affected Area 

Protrerra (Phase I) UTMs 

0 USAID/PADCO MADP 
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3 Assessment of Major Constrants to Reconstruction 
A comparison of the damage caused by Hurricane Mitch (Section 1, above) with the response 
to date (Sechon 2, above) shows where major constraints or gaps m the response occur Those 
bottlenecks are summarlzed below, in general order of Importance 

3 1 Constrants Related to Reconstruction of Munlapal Infrastructure 
A serious constramt to reconstruction is a shortfall m resources to finance reconstruction of 
muniapal infrastructure, particularly rural roads and urban and rural waterlwastewater 
facilities l9 The previous discussion mcluded an estmate of US$156 million to reconstruct 
secondary and unpaved roads, and upwards of US$11 million for waterlwastewater facilities 
Immediately after Hurricane Mitch, FISE in particular played an mportant role in repalrmg 
roads, bridges, and waterlwastewater facilities However, FISE has almost used up its 
emergency reconstruction funds Resources under negotiation with the World Bank and the IDB 
wlll not be nearly enough to cover both FISE's traditional areas of focus and new reconstruction 
priorities m s  shortfall m resources wdl be particularly evident m mumcipalities not prioritized 
by FISE as suffermg from "extreme poverty " 

A related bottleneck to reconstruction is the capaclty of smaller munlclpallties to develop 
projects and supeme lmplementatlon To overcome thrs constramt, both FISE and Protierra 
have adopted strategies of establishmg or strengthenmg UTMs m smaller mumcipalities 
However, mumcipalities m the Departamentos of Madriz and Esteli and m the western half of 
the Departamento of Nueva Segovia either do not have or are not programmed to receive UTMs 
m 1999 (see Figure 8) Ths  bottleneck to effective response coincides with some of areas 
hardest hit by Hurricane Mitch, as well as some of the poorest rnulllcipalities 

A related constraint is the capaclty of the GON to provlde the necessary lnputs to entities 
mvolved m developing infrastructure projects so as to ensure environmentally sustarnable 
development Envrronmental moIutormg systems have been damaged, and analytic capacity and 
tools are laclung As noted earlier, without up-to-date hydrologic and watershed data, projects 
may be over- or underd~mensioned (or otherwise not optmally designed), resultmg m a waste 
of scarce development resources Lkewise, without the know-how to correctly prioritlze 
projects, future natural disasters could shut down the nation's hrghway and navigable river 
networks durmg future rainy seasons 

A final constraint m reconstruction response is municipal capaclty to mantam rural roads 
The discussion above noted that Catholic Relief Services is helpmg address that constraint by 
coordmtmg the dehvery of some equipment to Nicaraguan murucipalities The r emamg gap, 
however, involves helpmg recipient mumcipalities to use that equipment effectively (both for 
road maintenance and other uses) and malntaln it 

l9 Primary roads and br~dges also need attention, that subsector is however outside the current SOW 



Figure 8 
Municipalities in Inspected Area Not Yet Programmed to 

Receive Assistance in Developing Projects in 1 999 via 
Municipal Technical Units (UTMs) 
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3 2 Constrants Related to Resettlement of Hurricane M~tch Refugees 
First, the capaclty of INETER to provlde geographic lnformatlon to mun~c~pal~t~es  on 
environmental mk m a tmely manner represents a key constramt to effective resettlement and 
reconstruction 

Second, certam smaller munlclpahtles lack the capaclty to effectively manage and support 
the resettlement process The specific bottlenecks vary from commumty to commumty, they 
may involve ident@ing suitable land, purchasmg land, or managlng the transfer of title to 
beneficiaries The UNDP is part~ally meetmg this need (Figure 4), but many small mumcipalities 
affected by Hurricane Mitch lie outside the reach of that program 

Third, some refugees and mun~clpallt~es lack the resources to ensure mn~mal  levels of 
semce provlslon As noted above, the Task Force was told that sigmficant new resources are 
particularly required to provide new potable water solutions for rural communities affected by 
Humcane Mitch Fmally, some refugees lack the know-how to construct homes as safely as 
posslble In many cases, home builders can Improve the safety of thelr homes from future 
natural disasters at little additional expense 



4 Proposed Plan of Action 
To meet the needs presented above, the Interagency Task Force proposes the following plan of 
action Thls plan, orgamed as the Post-Hurncane Mitch Shelter and Mumcipal Infrastructure 
Reconstruction Program, is presented as follows (1) objectives and strategies, (2) program sum- 
mary, (3) components, (4) phases and tunetable, and (5) other areas for mvestigation 

4.1 Objectives and Strateges 
Program objectives and strategies are as follows 

Objechve 1 
Improved basic infrastructure and servlce provision m municipMies affected by 

Mtch 

Strategzes to meet this objective are 
mcreased financial resources for reconstruction (see Subcomponent I I), 
mumcipalities better able to develop and Implement projects (see Subcomponent 1 2), and 

mumcipalities better able to use and mamtain donated heavy equipment (see Subcom- 
ponent 1 3) 

By helping mu~ucipalities better meet their current responsibilities, mcluding rural road mam- 
tenance via use of donated heavy equipment, the Program will pave the way for future 
decentralization mtiatives, a long-term Mlssion goal 

Objective 2 
Improved use of environmental information for more sustmnable comrnunihes and 

infrastructure 

Strategzes to achieve this objective are 
lmproved GON envlronrnental momtormg systems (see Subcomponent 2 I), 

strengthened GON capacity for applied environmental analysis (see Subcomponent 2 2), and 

mmcipalities better able to use envlronrnental mformation to guide development and design 
projects (see Subcomponent 2 3) 

Objective 3 
Improved refugee resettlement solutions 

Strategies to meet h s  objective are 
Improved resettlement processes and solutions (see Subcomponent 3 I), 
new and rehabilitated rural water systems (see Subcomponent 3 2), and 

unproved slulls and tecbques for self-help home construction m resettlement areas (see Sub- 
component 3 3) 



Strategies to acheve the objective of unproved resettlement solutions do not include dlrect 
houslng construcbon or sltes and services activihes The field diagnostic showed that a number 
of agencies are mvestmg in helpmg refugees with aspects of the resettlement process, but that 
those activities are at tlmes disarticulated or lmpeded by bottlenecks The proposed strategy thus 
seeks to leverage the mvestrnents of others by emphaslzmg support to the overall resettlement 
process 

4 2 Program Summary 
To acheve the three Objectives presented above, the Program is organized mto three cor- 
responding components As shown m Figure 9, below, Component 1 supports the municipal 
infrastructure project development cycle, Component 3 supports the local resettlement process, 
while Component 2 prov~des important mputs to both of those processes 

Flgure 9 
Program Organlzat~on and Components 
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Program components, organmhonal roles, and illustrative budget2' are summarlzed m Table 7 

Table 7 
Program Summary* 

USG Leadl Implement~ng Counterpart 
Component1 S U P P O ~ ~ ~ ~  Agency1 Agency1 Total Budget 

Agency Orgarnabon Orgarnat~on (US$OOOs) 

Program coordmabonladrrmustrat~on US AID - - 600 

Reconstructed muruc~pal infrastructure - - - 13,200 

Increased resources for muclpal reconstruchon USAID FISE INIFOM 11 400 

Improved mumc~pal project development and USAID FISE INIFOM 1 400 
~mplementatlon 

Better use of donated heavy equipment by USACEI - AMUNIC 400 
mumc~palitles USAID INIFOM 

improved environmental mformatxon - - - 13,595 

Reconstructed environmental momtonng systems USGSIUSACE INETER - 2 635 

Strengthened capacity for applied envuonmental USACEIUSGS INETER MTI Vanous GON 10 600 
analysls agencies ANIA 

Improved use of environmental data by USAIDIUSGSI - AMUNIC 3 60 
mumcipallhes HUD 

Improved resettlement solubons 

Improved resettlement processes NGOlcontractor 

Newlrehabfiitated rural water systems USAIDIUSACE ENACAL 

Improved self help home conshucnon techmques ANIA CNC 

TOTAL II - I - I - 1 33,845 
)tes "Implementing agenc~eslorganua~ons" are duectly responsible for lmplemenhng their correspondmg subcomponent "Counter 

part agencieslorgamzahons" are lnvolved m coordmahon but are not directly responsible for unplementahon 

Roles of USG agencies are summar~ed m Table 8 Roles of GON agencies are shown m 
Figure 9 and Table 7, above For more mformahon on INETER as an lmplementlng agency, see 
Appendlx D 

Table 8 
Summary of USG Agency Roles 

Note Y = yes, L = lead, S = support 

USG Agency 

USAID 

USGS 

USACE 

HUD 

20 Budget estimates are costs to USG only, wlthout GON or other counterpart contr~but~ons 
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Each USG agency will receive and admmster a separate budget for its areas of activity (see 
discussion of coordination below) Budget amounts by USG agency are shown m Table 9 

Table 9 
Program Budget Allocation by USG Agency (US$000s) 

4 3 Program Components 
4 3 1 Overall Program Coordmation 
Responszble agency USAID 
Proposed fundzng levels US$600,000 

How zt will work As shown m Figure 9, Program unplementation will be coordinated by a USG 
Interagency Coordinatmg Committee, chaired by USAID, and composed of representatives of 
USGS, USACE, and HUD Thls Committee will meet regularly to review and approve con- 
solidated Program work plans, etc 

USAIDINicaragua will coordinate Program unplementaaon m the field In th~s capacity, USAIDI 
Nicaragua will establish appropriate coordlnatmg mechamsms (e g , prior approval for 
schedulmg of all work carried out in the field) USAIDINicaragua will also serve as the lead 
USG agency for lmplementmg several Program subcomponents (see Table 8) Resources have 
been provided for additional human resource support for these activities 

The Interagency Coordmtmg Commttee wdl consult regularly with a GONIMumcipal Advisory 
Cornmttee (see Figure 9) Among other members, th~s Committee wlll mclude representatives 
of all unplementmg agencies/orgamzations (mcludmg FISE, INETER, and MTI) and counterpart 
agencieslorgan~zations (includmg AMUNIC, INIFOM, ANIA, and CNC) The Committee wrll 
also coordmate with other international orgamzations supporting reconstruction m Nicaragua 

4 3 2 Component 1 Reconstructed Municipal Infrastructure 
Component 1 is depicted in Figure 10, subcomponents are described below 



figure 10 
USG Proposed Program 

COMPONENT 1 
Improved bas~c &astructure and semce provlslon m 
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Subcomponent 1 1 Increased Resources for 
Mumapal Reconstruction 
Area of Geographzc Focus Area affected by 

Hurricane Mitch (see 
Figure 2) 

Area of Technical Focus Prlrnarlly secondary 
transportation mfrastruc- 
ture (roads and bridges), 
water/wastewater facih- 
ties, flood protection 
and bank stabilization 

How zt wzll work/absorptzve capaczty Resources will finance an average of one project m each 
of the 69 mulllcipalities affected by Hurricane Mitch via FISE Mu~llcipalities apply to FISE to 
use those funds The Task Force concludes that the affected mumcipalities - strengthened by 
the Mulllcipal Techmcal Umts established via thls Program (see below) and other programs - 
will be able to absorb, on average, one USG-funded project each during the two-year recon- 
struction period Lkewise, the newly streamlined and deconcentrated FISE will be able to 
disburse those funds during the two-year period 
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W m c m g  of oneproject each m 69 o~rednnmrcrpaliher 
nmcmgofone  d ~ h ~ r n l p r n ~ m f  ofseven mm 
certrqied municrprrIlner 
h p d - & l e d p m J e d  development 
Beiter w e  of do~ledhemry equpmenl 

In addibon to those projects, the seven mulllcipalities m the affected area that have been certified 
by U S A . .  wdl quallfy to receive fundmg for an additional one project per mumcipality (Those 
seven mumcipalities are marked as "USAID/PADCO MADP" in Figure 7, page 27 ) Followmg 
GON and USAID regulations as applicable, they will apply to USAID to admmster those 
projects directly, with oversight and control provided by the ongoing MAD Project By qualify- 
mg for USAID certification, those murucipalities have demonstrated the absorptive capacity to 
mplement those additional projects during the two-year reconstruction period 

measures, and other 
mumcipal Infrastructure 

USG Implementzng Agency USAID 
Implementzng Agency FISE 
Proposed fundrng levels US$11 4 million 
Pnmary beneficzanes Residents of mumci- 

palities m area affected 

Subcomponent 1 2 Improved Mumapal Project Development and Implementation 

by Hurricane Mitch 
Expected results Resources wdl be -cient to finance 76 projects m the affected 

area, worth US$11 4 mlllion (an average of US$150,000 per 
project) 

Area of Geographrc Focus Areas hghlighted m Figure 8, m the Departamentos of Nueva 
Segovia, Madriz, and Esteli 

Area of Technrcal Focus Developmg project profiles, applylng for project funding, and 
supervismg mplementation 



USG Irnplementzng Agency USAID 
Executzng Agency FISE 
Proposed fundzng levels US$1 4 million Ths  represents US$35,000/year per mumcipal 

techcal  umt (UTM) for 20 mumcipalities over a two-year 
period 

Przrnary bene$aanes/ 
Expected results Residents of about 20 smaller mumcipalities m hghlighted area 

shown m Flgure 8, who benefit from lmproved mumcipal mfra- 
structure/services Those 20 mu~llcipal governments, not currently 
programmed to receive UTMs m 1999, benefit from mcreased 
capacity durmg the two-year reconstruction period 

How zt wzll work Mumcipalities sign techcal  assistance agreement wlth lmplementmg agency 
(FISE) In each mumcipality, Program pays salaries for one- to three-person UTMs over two- 
year period, whde mu~llcipality provldes office facilities, etc (It is hoped that mumcipalities will 
malntain the UTMs after the end of the Project, usmg thelr own resources ) UTMs assist 
mumcipalities m developmg projects, applying for fundmg, and overseemg project 
implementation UTMs also assist municipalities with other, complementary reconstruction 
activities undertaken via other Program subcomponents, e g , developmg and lrnplementmg 
action plans to clear debris from wastewater systems and river channels 

Subcomponent 1 3 Mun~c~pal Use and Mmntenance of Donated Heavy EqulpmentZ1 
Area of Geographzc Focus Municipalities m area affected by Hurricane Mitch that receive 

donations of heavy equipment 
Area of Technzcal Focus Rural road mamtenance, heavy equipment operation and m a i -  

tenance 
USG Irnplementzng Agency USACE, supported by USAID 
Countelpart Agency AMUNIC (orgarnational issues related to possible sharmg of 

equipment among mumcipalities) and INIFOM ( t ramg)  
Proposed fundzng levels US$400,000 
Przmary beneficzanes Residents and officials m mumcipalities receivmg heavy 

equipment donations 
Bpected results Mumcipalities receivmg heavy equipment are able to make more 

effective use of that equipment over a longer period In the long 
run, thls should benefit decentralization mtiatives, as m u c i -  
palities demonstrate thelr capacity to fulfill thelr legal respon- 
sibilities 

How zt wzll work The USACE has experience m owmng, operatmg, maintamg, repalrmg, and 
leasing all types of heavy equipment Equipment specialists w i h  the Corps will provide 

21 Heavy equipment suitable for maintaimng rural roads and other uses is being donated by U S public agencies and 
private organizations, Catholic Relief Services is coordinatlng then donatlon to Nicaraguan mu~llcipalities affected by 
Hurricane Mitch Donatlon of heavy equipment to mu~l~cipalities is thus outside the scope of the present Program 



tramng (supported by INIFOM) and field guidance in proper operation and mamtenance of 
donated equipment and, if necessary, writmg specifications for leaslng equipment, transporting 
equipment to remote sites, etc USAID andlor USACE experts (supported by AMUNIC) will 
also advise mur~~cipalities on organizational issues related to possible leaslng or sharing of 
equipment among local governments, etc 

4 3.3 Component 2 Improved Env~ronmental Informat~on for More Sustanable 
Commun~tles and Infrastructure 

Component 2 is depicted m Figure 11, subcomponents are described below 

F~gure 11 
USG Proposed Program 
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Subcomponent 2 1 Reconstructed Envlronmental 
Monltorlng Systems 
Area of Geographzc Focus Entlre area affected by 

Hurricane Mitch (see 
Figure 2) 

Area of Technzcal Focus Environmental mforma- 
tion systems and 
applications related to 
(1) volcaruclseismic 
data, and (2) hydrologic1 
meteorologic data 

USG Implemenhng Agency USGS Assistance to the 
volcamc/seismic system 
provided by staff based 
at the Cascades Volcano 
Observatory USACE 
provides support 

Implemenhng Agency INETER Volcan~clseismic momtormg wlll correspond to the 
Dzrecczdn Geofszca, hydrologiclmeteorologic momtoring will 
correspond to the Departamento de Hzdrologza Superficzal, and 
information dissemmation/extension services will correspond to 
the Dzrecczdn de Ordenamzento Terntonal (see Appenduc D) 

Proposed Fundzng Levels 
(wzth budget detazl) Total US$2,635,000 

Volcanzc/sezsmzc monztonng total US$500,000 Estlmate includes 
1 25 person-years of senlor USGS staff (llok), 4 person-years 
for INETER staff (130k), travel (55k), computer hardwarel 
software, preparation of digital elevation models of study 
volcanoes (60k), preparation/distribution of CD ROM and map 
products (40k), Landsat and other satellite Imagery (64k), aerial 
photography, and miscellaneous (4 1 k) 



Hydrologzc/meteorologzc monitoring total US$1 91 million 
Estmate mcludes replacmg 27 stream gauges (1 2M), replacmg 
67 meteorological stations (560k), and t r a m g  (150k) 
lnfomuztzon dissemmatzon total US$225,000 (Cost of maps 
included above ) 

Pnrnary benejiczanes Residents of murucipalit~es m area affected by Hurricane Mitch, 
espec~ally where volcmc, seismc, or hydrologic risk factors are 
of concern 

Expected results Environmental sustamb~lity of infrastructure and cornmumties is 
Increased 

How the volcanzc/sezsmac znfomuztzon system wzll be rebuzlt USGS provides t r a m g  and 
techcal assistance (mcludmg computer hardwarelsoftware and aer~al and satellite unagery) to 
INETER INETER, supported by USGS, carries out pilot applications of unproved system by 
producmg risk-assessment maps of dramages of 10-12 volcamc centers (Helicopter seedmg of 
Eahar-inundation areas upstream from Posoltega to be provided by U S Army m coordmation 
with USGS ) 

How the hydrologzc/meteorologzc znfomuztion system wzll be rebuzlt USGS assists INETER and 
users in identifymg appl~cations and establishmg correspondmg mmmum levels of accuracy 
INETER replaces 27 stream gauges and 67 meteorologic stations that were destroyed T r a m g  
provided wdl mclude data collection, analysis, and system operation and mamtenance (A pllotl 
demonstration activity that applies some of the information gathered is presented under Sub- 
component 2 2, below ) 

How znfomtzon wzll be dzssemznated (1) USGSIINETER make data available via publications, 
maps, and the Internet Products mclude mumcipal-level envlronmental risk-analysis maps that 
incorporate both hydrologic/meteorologic and volcmclseisrmc data (2) INETER fields two full- 
tlme experts who wdl provide mu~llcipalities with advice on envlronmental concerns for specific 
sites (generally refugee settlements or else exlstmg settlements now facing altered environmental 
conditions) (3) USGSIINETER hold workshops with GON agencies and ANIA to familiarize 
them with availability and applications of the lnformat~on available (4) USGSIINETER work 
with other GON agencies to budd envlronmental sustalnabdity criteria into project development1 
approval processes 

Subcomponent 2 2 Strengthened GON Capacity for Apphed Envlronmental Analysis 
Area of Geographzc Focus Watersheds and river systems (where stability, channel changes, 

and sedlment discharges are critical), prmary highways, and 
ports m area affected by Hurricane Mitch 

Areas of Technical Focus (1) Watershed and river system assessment, (2) port channel 
assessments, and (3) emergency road network analysis 

USG Implementzng Agency USACE USGS provides support 
Implementzng Agency INETER, Departamento de Hzdrologia Supeflczal (watershed1 

river system assessment), Departamento de Hzdrografia (port 



channel assessment), see Appendlx D, and MTI (emergency road 
network analysis) 

Counterpart Agennes/ 
Organzzatzons Vmous GON agencies (e g , Civil Defense for emergency road 

network analysis), ANIA 
Proposed funding levels Total for Subcomponent US$10 6 million 

Watershedhver system assessment US$6 9 mllion (USACE) and 
US$l50,000 (USGS) 
Port channel assessment US$2 8 million (USACE), mcludmg 
$1 8 million m field data collection (1999) and $1 0 million for 
modelrng and t r a m g  (2000) USACE assistance for both water- 
shed and port channel assessments will mclude 15-20 person- 
years of semor-level personnel, a computer system to be 
transferred to INETER ($look), travel, lodgmg , meals, and mci- 
dentals for INETER staff travelmg to the U S for tramng 
($200k), and field work (over $1M) 
Emergency road network analysls US$750,000 (USACE), 
includmg $250k for mvestigation and analysis and $500k for 
lnltial remedial actions 

Przmary beneficlanes and 
expected results Residents m area affected by Hurricane Mitch wlll benefit from 

infrastructure that is more environmentally sustamable The 
shrlrnpmg and shppmg industries will benefit from unproved 
ports Farmers and others m the area affected by Hurricane Mitch 
will benefit from Improved road circulation durlng natural 
disaster emergencies INETER and MTI benefit from 
strengthened capacity 

How the watershed/nver system assessments wzll be conducted USACE (supported by USGS) 
will provide traimng and techcal  assistance to INETER staff ln watershed assessment 
techques, mcludmg streamflow modeling, flood routmg, sedlrnent discharge computation, and 
channel stabhty analysis USACE will also provide t r a q  m bank stabillzation practices and 
debris removal 

To apply and develop new skdls, INETER, supported by USACE and USGS, will conduct pilot 
assessments of seven major watershed regions affected by Hurricane Mitch USACE support will 
gradually decrease as INETER staff increase in ability Watersheds assessed will include f i o  
Coco, Rio Grande de Matagalpa, Rio San Juan, Rio Tamarmdo toward Rio Brito, f i o  
Tamarmdo toward Volcin Cosigum, Rio Estero, and f i o  Negro Each assessment will typically 
mvolve acqulrmg exlstlng and new data, assessrng channel changes and future stability, assessing 
sediment sources, developing regional and municipal action plans for bank stabillzation and 
debris removal, and providmg mput to bridge repairs (Dissemmation of lnforrnation both here 
and below will follow procedures discussed under Subcomponent 2 1, above ) 



How the port channel assessment wzll be undertaken USACE wdl provide INETER staff with 
t r w g  and techcal assistance related to port channel assessment Tralmg will address hydro- 
graphic and geophysical surveying, sedlment flux, salmty movement monltormg, computer 
modelug, etc USACE wdl help INETER develop a periodic port channel morutormg program 

As a pilot application of the t r a m g ,  INETER, supported by USACE, will then assess four 
major port channels, mcludmg the Golfo de Fonseca USACE's role will declme throughout the 
exerclse as INETER's capacity mcreases The assessments will evaluate the potential Impact of 
sediment flux and sallnlty movement to navigation and the shrmplng mdustry, and develop a 
remeha1 plan of action A lmited amount of those remedial actions will then be taken drrectly 
by MTIIUSACE, other actions will be mplemented outside the scope of the present Program 

How the emergency road network analyszs wzll be zmplemented USACE will assist the MTI m 
analyzing traffic cwculahon under emergency natural disaster conditions Hands-on tramng will 
occur via close collaboration of USACE and MTI officials Hydrologic/meteorologic data and 
river channel data developed above wdl be analyzed together with road network, population, and 
economic mformaQon to identify major potential bottlenecks m traffic crrculation under 
emergency conditions Ths  information will be used to develop an emergency transportation 
plan that will Include project priorities and design criteria Ths  lnformation will be reviewed 
with agencies and organizations mvolved m road network reconstruction 

Subcomponent 2 3 Strengthen~ng Munlclpal Capaclty to Guide Environmentally 
Sustmnable Development 
Area of Geographzc Focus Twelve municipalities m area affected by Hurricane Mitch To 

ensure sufficient absorptive capacity, selected mumcipalities 
should either (1) mclude UTMs fielded during 1999 (see 
discussion above) or (2) participate m the USAID MADP (see 
Figure 7) 

Area of Technzcal Focus (1) Envwonmental risk land use p l a m g  and (2) geographic 
lnformation systems 

USG Implementzng Agency USAID, supported by USGS (GIs) and HUD (land use 
p l a m g )  22 

Countelpart Agency AMUNIC 
Proposed fundzng levels Total US$360,000, broken down as follows 

Land use plannzng US$180,000 Ths  includes two local con- 
sultants over a one-year period ($70k), outside international 
support ($50k), local legal assistance ($20k), travel and related 
expenses ($30k), and mscellaneous ($10k) 

" Thls subcomponent should be Implemented m close coordlnatlon wlth the USAID MADP Thought should be given 
to duect lmplementatlon of thls subcomponent by the MADP, particularly where selected munlcipalltles are currently 
partlclpatlng m that Project 



GIs support US$180,000 For each mumcipality , this includes 
on-site t r a m g  by professional contractor ($30-45k), 2 PCs 
($17k), large format plotter ($12k), GIs software ($20k), etc 

Pnmry beneficzanes/ 
Expected results Residents of 12 selected mumcipalities enjoy heightened 

"envlronmental secmty " Infrastructure is more envlronmentally 
sustainable Ten of 12 mumcipalities have land use legislation m 
place and mcreased capacity for guidmg development Two 
mumcipalities have mcreased GIs capacity 

How land use plannzng for envzronmental nsk wzll work Two full-tme p l a m g  experts, 
working m parallel, will work progressively with the target mu~llcipalities They will receive 
international support, particularly at the outset, from USAID and HUD along with its U S 
partners (e g , the American P l a m g  Association) Local legal experts will be contracted as 
needed Steps m the process will mclude (1) helpmg mu~ucipal officials and commumty leaders 
interpret risk assessment maps prepared by INETER (see above), (2) draftmg action plans to 
reduce env~onmental risk, (3) conductmg workshops with muIllcipaVcommuIllty leaders to refine 
action plans, (4) mplementmg action plans, (5) draftlng and approvmg mumcipal legislation 
related to envlronmental nsk zorung, and (6) assistmg mumcipalities and commumty groups to 
enforce approved legislafion It is assumed that envlro~lental risk z o m g  will serve as an input 
into mumcipal development plans belng prepared via other mumcipal development activities 
outside the scope of the present Program 

How local GIs capaczty wzll be buzlt Two mumcipalities wlll be selected for ths  pilot acavity 
based on interest, need, and absorptive capacity Assistance will mclude on-site traimg, 
computer hardware (e g , 2 PCs, color pmter, b/w prmter, large format plotter), and software 

How munzcipal znfrasttructure wzll be made more envzronmentally sustainable Information 
developed via Subcomponent 2 1, above, will be provided to UTMs m participating 
mu~llcipalities 



4 3 4 Component 3 Improved Refugee Resettlement Solut~ons 
Component 3 is depicted m Figure 12, subcomponents are described below 

USG Proposed Program 

COMPONENT 3 
Improved refbgee resettlement solaons 

F~gure 12 

3 2 3 3 
-roved tecbnque8 for 

self help h e  cms!mchon 
m) 

Subcomponent 3 1 Improved Resettlement Process 
Management 

Refugee 
resettlement 
processes 

3 1 
Improved resettlement p r m  management 

( V W )  

Results 
Im~mved resettlement soluhom ur 25 ~ ~ ~ I C I D U I I ~ ~ S  
45*000 ma1 reszdents wzthpotable water 

- 
Improved home comhrchon 

Area of Geographzc Focus Twenty-five priority 
mulllcipalities w i t h  
area affected by 
Hurricane Mitch Mum- 
cipalities are prioritized 
if they still have sig- 
dicant refugee resettle- 
ment problems, if they 
are smaller, and if they 
are not receiving assis- 
tance m thls area via 
other means (see 
Figure 4) 

Area of Technzcal Focus Resettlement process 
USG Implementzng Agency USAID, supported by 

USACE Waterways 
Experment Statlon if 
necessary (see below) 

Counterpart Agency Certified international or national NGO, organization, or con- 
tractor 

Proposed fundzng levels US$2 million 
Expected results Improved resettlement solutions m 25 mumcipalities 

How zt wzll work ( 1 )  If requested, the Program fields a resettlement coordinator to assist m 
mmcipal-spec~c resettlement issues (2) A certified NGO admlnlsters a fund for resettlement 
assistance Mmcipalities, NGOs, and resettlement commumtles can apply to h s  fund for small 
grants to pay for activities that will Improve or accelerate the resettlement process, e g , 
lnvestigatmg land title, surveying and subdividmg land, land purchase, etc The availability of 
these resources is made known via UTMs and mumcipal-level Program mechamsms described 
above 

Subcomponent 3 2 NewfRehabllltated Rural Water Systems 
Area of Geographzc Focus Commumtles m area affected by Hurricane Mitch 
Area of Technzcal Focus Rural water 
USG Implementzng Agency USAID, supported by USACE if necessary (see below) 
Implementzng Agency Certified NGO 
Counterpart Agency ENACAL 



Proposed fundzng levels US$4 1 mdlion Th~s  mcludes about US$2 5 mdlion m du-ect 
assistance, US$1 5 million m logistics and support, and 
US$100,000 for USACE support as needed 

Pnmary beneflczanes About 45,000 residents of resettlement commumties and other 
rural commumties affected by Humcane Mitch 

Expected results Residents enjoy unproved potable water 

How zt wzll work USAID-certified lrnplementmg NGO manages the Program resources under 
USAID supervision (In the case of CARE'S rural water projects, ENACAL, m coordination 
with CARE, typically selects executmg organization ) Executmg orgarmation collaborates with 
municipalities and commumties Dependmg on situation, potable water solution may mvolve 
constructmg new communal wells, repamng/rehabilitating/enhancmg rural water wells, mm- 
aqueducts (gravity or with pumps) water filtration, etc Funds may be used for acquu-ing 
materials and equipment, t r a m g  local commuruties, contractmg professional services, 
protectmg critical micro-watershed areas, etc 

USACE, part~cularly its Waterways Experiment Station, possesses capacity m water well repar, 
rehabilitation and enhancement techmques, etc Wlule some orgamations active in Nicaragua 
possess relevant capacity, USACE will be available to provide supplementary t r a m g  and 
techmcal assistance and consultation to national and local NGOs on an as-needed basis 

Subcomponent 3 3 Improved Techn~ques for Self-Help Home Construct~on 
Area of Geographzc Focus Area affected by Hurricane Mitch 
Area of Technzcal Focus Home construction 
USG Implementzng Agency HUD 
Counterpart Organzzatzons ANIA, CNC 
Proposed fundzng levels US$350,000 
Pnmary benejiczanes Residents of refugee resettlement areas and others livmg in 

Informal and formal housmg 
Expected results Home construction among beneficiaries becomes more environ- 

mentally sustainable 

How zt wzll work (1) HUD and its development partners, mcluding the National Association of 
Home Builders and others, develop a "best practices" t r a m g  module on affordable, envu-on- 
mentally sustamable home construction techmques suitable for Nicaragua (2) HUD and its 
partners conduct t r a m g  workshops and provide techmcal assistance to commumties affected 
by Mitch, maestros de obras, NGOs, murucipal buildmg officials, and other groups designmg 
housing for low-mcome persons (3) HUD transfers t r a m g  modules to NGOs and t r a m g  
programs for maestros de obras (4) HUD helps Nicaraguan orgarmations, such as ANIA and 
CNC, develop institutional ties to counterpart orgamations m the U S 



4 4 Timetable and Prlorlty Act~ons 
The prel- tunetable for Program unplementat~on, presented m Table 10, mcorporates two 
key cons~derat~ons Flrst, as noted above, USAIDINicaragua has requested a two-year tuneframe 
for Program mplementation Second, the Task Force considers some actions of Immediate 
priority Those achons should be undertaken before the next ramy season is well advanced The 
ramy season begm around May 1999, whde named storms usually form dumg late summer and 
fall 

Table 10 
Prelmary Tlmetable for Program Implementation 

I Program Component 1 Subcomponent I Selected Actions 112nd* I 3rd I 4th i 1st I 2nd I 3rd I 4th i 1st I 
I 1 Reconstructed municioal infrastructure 

I, I I I 1 
II I I Increased resources 

I * 

1 1 2 Improved munzczpal project dev't /mplement I' - 
1 3 Better use of donated heavy equipment 

2 3 Improved use of envzron data by mun's I1 I 1 
3 Improved resettlement soIuhons 

- Emergency road network analyszs 
- Port channel assessment 
- Assessment of Rro Viejo and Rro Estelr channel changes 
- Assessment of other watersheds and rrver systems 

' X  ,- 
-li X- ?.. 

z* " * 

( 3 3 Zmproved self-help home construcmn tech's 11 1 k - I -  1 I I ! !  

I 
2 Improved envvonmental sustamabhty 

3 1 Zmproved resettlement processes 

3 2 New/rehabdztated rural water svstems 

Note * ~ r z i t y  period before the 1999 ralny season begms 

2 1 Reconstructed envzron monztonng systems 
- Field support to mun s on srte spec@ envrr Issues 
- Hydrologrc/meteorologrc monrtorrng 
- Volcanrc/sersmic monrtorrng 

2 2 Strength cap'ty for applzed envzron analyszs 

I I 
1 - 

4 5 Areas for Further Investigation 
In addition to the Program components presented above, some Task Force members and repre- 
sentatives of USG agencies have identified additional areas (described below) where USG 
support may be appropriate Before proceedmg to mcorporate actions mto the Interagency 
Program presented above, however, those areas requlre additional investigation and 
consideration Some of these topics might additionally requlre support past the two-year 
reconstruction tlmeframe established by USAIDINicaragua 

I I I I I 



Water qualzv model for Lake Managua and Lake Nzcaragua USACE representatives noted 
that the water quality of these lakes was sigTllficantly affected by Hurricane Mitch Pesticides 
(DDT), heavy metals (mme tailmgs), sedment, and sewage are some of the contarnmants 
suspected to be associated with the extreme runoff from the hurricane USACE could provide 
support to the GON m basm-wide water quality modelmg, as well as a coupled 
hydrodynmc and water quality model to address short-term public health issues and long- 
term contarnlnant and natural resource management issues 
Volcanzc acoustzcflow modelzng If, m the course of proposed USGS work m Nicaragua, 
very high volcamc risk is identified upstream of significant populations, USGS would 
investigate the need to mtall acoustic flow momtors as part of a hazard mitigation plan 
These momtors are small, solar-powered seismometers that detect the specific frequency of 
a movmg debris flow 
Increaszng shelter provzszon HUD has advanced a series of recommendations that would 
mcrease shelter provision Those approaches mclude the followmg 

Housmg finance HUD has identified a sector of low- to middle-mcome families that 
would be m a position to borrow for housmg, however, such fmancmg is generally not 
avadable To Involve mmtream lenders, HUD would brmg together mortgage bankers 
and others to work with Nicaraguan banks and institutions m developmg strategies for 
lendlng to this sector of the population 
Jomt ventures m housmg construction HUD would also help stmulate jomt ventures m 
houslng and construcbon between private sector partners m Nicaragua and the U S that 
would promote local production 
Basic houslng solutions HUD offers access to U S know-how and private sector entities 
Interested m assisting reconstruction through donabom and at-cost contributions of skilled 
labor and materials In collaboration with USAID, HUD would design and procure basic 
housmg solutions for distnbution/sale to new land owners 
Comm~flltv1coouerabve banlung HUD would also help adapt models for commuruty and 
cooperative banlung that have been used in poor commumties and urban areas m the 
U S , to help build NGOs and local commumty groups develop self-help banlung 
strategies 

Developzng appropriate buzldzng and comtmctzon codes and standards HUD concluded that 
improving the regulatory framework would help reduce future risks due to poor buildmg 
construction HUD would work with its U S partners and the GON to help mprove the 
Nicaraguan bulldmg and construction codes and standards 

Natzonal-/munzcpal-level dzsaster preparedness and response plannzng Fmally, several 
agencies (USAID Office of Foreign Disaster Assistance, HUD, NOAA) have noted the 
importance of preparmg for and respondmg to natural disasters This will involve clarifymg 
roles and mechamsms among both national and local-level institutions HUD's approach 
would additionally mvolve assistmg U S municipalities to work with thelr Nicaraguan 
counterparts Thls topic, as well as the roles of various USG agencies, requires further 
investigation 



Appenhx A 
Mumcipalities Visited by Team 

(by population size) 

Note US$1 00 = 11 3 Cordovas (late 1998 early 1999) 
Source INIFOM 1999 

Mulucipality 
(Team that visited) 

Leon (A) 

Ch~nandega (A) 

Matagalpa (B) 

Esteli (B) 

T~p~tapa (vmous) 

Jinotega (B) 

Ciudad Dmo (B) 

Somotillo (A) 

Extens~on 

820 

647 

644 

754 

973 

1,119 

806 

1,089 

Departamento 

Leon 

Chlnandega 

Matagalpa 

Esteli 

Managua 

Jinotega 

Matagalpa 

Chlnandega 

Telica (A) 

Posoltega (A) 

400 

124 

1998 
Approved 
Budget 
(C 000s) 

42,652 

29,526 

n/a 

n/a 

8,038 

13 318 

n/a 

1,144 

Population 

Leon 

Chinandega 

% Urban 

77 

83 

57 

77 

82 

40 

27 

40 

Total 

161,530 

117,037 

104,381 

92,988 

82,808 

77,222 

35,871 

24,767 

1,381 

1,176 

27 

27 

22,779 

15,331 



Appendix B 
Impact of Hurricane Wtch on Municipal Revenues: 

Prelimnary In&cators 

Table B-1 
Income m the Mun~c~pal~ty of Lehn, 1997 vs 1998 

(fourth quarter, c6rdobas) 

Note US$1 00 = 11 3 Cordovas (late 1998 early 1999) 

Source 

Table B-2 
Income In the Mun~c~pahty of Tehca, 1997 vs 1998 

(fourth quarter, cbrdobas) 

- - - - - 

Note US$1 00 = 11 3 Cordovas (late 1998 early 1999) 

Year October November 

25 % 

- 

3% 

- 

2% 

- 

100% 

Sales and Serv~ces Tax 1997 

1998 

Property Tax 

Vehicle Tax 

December Source 

December 

1998 

% of Total Approved Budget 

16 047 12,522 26,151 

Veh~cle Tax 

Total Income 199,773 103,441 214,049 

87,713 238,552 147,165 

October Year 

% of Total Executed 
Budget - 

1997 

1998 

1997 

1998 
- 

- 

29 % 

- 

18% 

- 

4% 

- 

100% 

November 

1,774,429 

114,629 

171,534 

49,567 

113 820 

Total Income 1,862,706 

1,685,138 

1997 

103,073 

127,771 

46,088 

12,152 

797,473 

140,986 

40,908 

9,490 

1,687,064 

1,922,710 

2,495,116 

- 



Appendix C 
Efforts to Date to Support Resettlement Process 

The GON and mternational agencies have adopted different approaches m supportmg the local 
resettlement process Flrst, as an Immediate response to Hurricane Mitch, the Secretary of Socld 
Act~on launched a US$2 mdlion project, "Provisional Program for the Relocabon of Farmlies m 
Temporary Shelters " Ths  Project was designed to provide 4,932 refugee farmlies m 45 mumci- 
palities with basic bulldmg materials (e g , 14 sheets of 4' x 8' zmc) and household goods Ths  
project was scheduled to last from December 1998 to January 1999 Field visits showed that 
refugees had received these supplies m several mumcipalities visited Those materials generally, 
however, had to be supplemented with other buildmg materials to construct a umt (see Photo 7, 
page 18) Lkewise, some lames, bulk usrng donated materials, were not bemg dug to sufficient 
depths or were being constructed on soils that will not percolate 

Nongovernmental organxzat~ons (NGOs) are assistmg with the supply of temporary and 
permanent envlronmental services CARE, for example, has been helpmg comrnumty water 
comt tees  with clearmg mdividual wells, mstallmg new water purification systems on river 
banks, purifymg water sources, erecting and malntalnlng water tanks, etc The team observed 
such assistance in most but not all refugee areas In Somotillo, for example, refugees were 
currently relymg on unpotable river water They had dug thelr own well usmg muma1 tools and 
were m need of assistance m covermg and lmng the well so it would not collapse durmg the next 
ramy season (see Photo 8, page 18) A representabve of CARE Indicated that, whde donors have 
pledged sufficient resources to clear existmg water wells, sigmficant additional resources are 
needed to develop new potable water solutions for rural populations affected by Mitch 

The Umted Nabons Development Programme is helpmg 25 mu~llcipalities m five departamentos 
manage the overall resettlement process (see Figure 4, page 16) Thelr US$2 3 rmllion Project1 
provides a small pool of resources to participatmg mumcipalities to help them overcome specific 
obstacles m the resettlement and reconstruction process (e g , land idenfification, topographc and 
hydrologic analysis, legal advice on title transfer, etc ) The Project does not, however, pay for 
the purchase of land For mplementation, the Project is fielding one ticnzco per departamento, 
and one tecnzco medzo for every one or two participatmg mumcipalities 

Followmg a different strategy, the GON and several donors are purchasmg land and constructmg 
w t s  The Nicaraguan Hous~ng Bank (BAVINIC) has budgeted some US$10 rmllion for housmg 
solutions for 1999, some of these resources can be used for purchasmg land for refugee 
settlements Several projects will help refugees construct some 6,000 permanent shelter solutions 
(see Table C-1) Most of these 6,000 units will Involve auto-construction techmques and will 
mclude local Infrastructure 

UNDP Project 'Transition de la Emergencia hacia la Rehabllltaclon y Desarrollo de 10s Mumclpios en la Zona Norte del 
Pas Afectada por el Huracan" 



Table C-1 
Permanent Shelter Solut~ons Pledged (by Agency) 

Source BAVINIC 

Agency 

Red Cross (N~caragua) 

UNDP 

Taiwan 

GTZ 

i3anco  de Posoltega 

Others 

TOTAL 

No of Shelter Soluhons 

1,700 

1,000 

963 

400 

100 

approx 1,837 

approx 6,000 



Appendix D 
Program Implementation Strategy and Absorptive Capaclty for 

Nicaraguan Institute of Territorial Studies 

When appropriate, GON agencies should serve as development partners and/or beneficiaries m 
mplementmg the USG strategy When craftlng specific program components, however, care must 
be taken not only to propose the appropriate GON mplementmg agency, but also to design the 
component to take lnto account the absorphve capacity of that agency Ths concern is particularly 
critical durlng post-emergency reconstruction, when agencies run the risk of becommg over- 
whelmed by a sudden lntlux of assistance from various International agencies ' 
So as to design an effective program, the Task Force has particularly investigated a key mple- 
mentlng agency - the Nicaraguan Institute of Territorial Studies (INETER) INETER is proposed 
to mplement Subcomponents 2 1 and 2 2 of the Program Implementation responsibility will be 
distributed among several different dzrecaones and departamentos (see Figure D-1), h s  will help 
INETER from becomng overwhelmed by the Program 

INETER as Implementuig Agency 
Orgamabonal Structwe (S~mpM~ed) and 
Correspond~ng Program Subcomponent 

2 1 
USG Program Reconstructed environmental 
Component momtorlng systems 

' In addtion to the absorpave capacity of INETER, dtscussed below, the text offers addtlonal dscuss~on of the absorptive 
capaclty of mumc~palit~es and FISE related to project development, see Sectlon 4 3 2, Subcomponent 1 1 



Each of the departamentos selected to asslst m Program lrnplementation has full-tme professional 
and support staff who wlll receive t r a m g  via the Program (see Table D-1) 

Table D-1 
Staff of Selected INETER Departments 

The only departamento scheduled to play a lead role m lmplementmg more than one Program 
subcomponent is the Departamento de Hidrologfa Supeficial (see Figure D-1) However, 
INETER's Dlrector of Recursos Hfdncos (who oversees that departamento) indicates that one of 
those two subcomponents, rebulldmg the hydrologic/meteorologic momtormg system (2 I ) ,  is not 
labor-mtensive and m fact could be contracted out INETER wlll also complete th~s task relatively 
early m the mplementation period Thls will free up the staff of Hidrologla Superj%laE to focus 
the bulk of its attention on Subcomponent 2 2 later m the Program 

Besides the ongomg assistance that INETER receives (see page 19) and the current proposal, it 
is somewhat difficult to foresee what other mternational assistance the Institute may receive durmg 
the two-year reconstruction phase INETER has had conversations with representatives of a 
number of mternational agencies, however, to date few of those conversations have resulted in 
signed memoranda of understanding and/or concrete programs Recent conversations with 
Japanese aid officials focused on supportmg INETER to become a center for coordmatmg actions 
durmg a future natural disaster 

Dzrecczon 

Geofisica 

Recursos Hidncos 

Departamento 

Vulcanologta/SzsmoEogia 

Hidrologra Supeqicial 

Hzdrografia 

Staff 

Profess~onal 

14 

5 

5 

Tecnzcos Menores 
and Support 

9 

7 

5 



Appendur E 
Efforts to Date to Rebuild Municipal Infrastructure 

The Emergency Soc~al Investment Fund (FISE) has been prov~dmg an effectlve response m 
rebulldmg mumcipaVcommumty infrastructure damaged by Hurr~cane M~tch FISE refocused its 
emergency response on new prlorlty sectors road rehabll~tation (with a priorlty on farm-to-market 
roads), bridges, water and wastewater system reconstruction, and public facil~ties FISE also 
deconcentrated and streamlined ~ t s  operations after the hurricane Over the past two months FISE 
has contracted some US$lO 9 ml l~on and disbursed about US$4 1 million, m 94 percent of the 
mumc~pal~ties ~n the targeted departamentos (see Table E-1) The amount contracted to date 
represents about 90 percent of the US$12 ml l~on m post-Hurricane Mitch emergency support 
provided to FISE by the IDB and the German cooperatlve agency KfW 

Table E-1 
FISE Investments m Mumc~pal/Commumty Infrastructure 

(November 1998-January 1999) 

* 65 of 69 mu~llc~pal~tles m Chandega, Leon, Estel~, Madr~z, N Segov~a, Jmotega, and Matagalpa only 

Departamento (Regtbn) 

FISE officials mdlcate that they are comrmtted, and have recelved fundmg, to contmue thelr newly 
strearnlmed approach and deconcentrated structure m the future, w~th reg~onal offices probably 
malntamed m Matagalpa, Esteli, and Chmandega FISE has programmed, and IS currently negotl- 
atmg, US$164 rmll~on for m~c~pal/commumty infrastructure mvestrnent durmg the 1999-2001 
perlodl (for other plans, see below) S~xty-five percent of those funds will be d~rected to around 
47 mu~llc~pal~t~es where populations are considered to be m condit~ons of "extreme poverty," most 
of whch are m the area affected by Hurr~cane M~tch Those mumc~pal~t~es w11l be ent~tled to 
apply for up to an average of US$2 6 mdl~on for project fundmg over the three-year per~od The 
other 100 N~caraguan mumc~pal~t~es (mcludmng some m the area affected by Hurricane Mitch) 
would average up to about US$O 6 mll~on per muluc~pal~ty m project fundmg durmg that perrod 

Those resources targeted at investment would represent the lion s share of a US$194 9 rmllion program, of which 
US$169 5 rmlhon has already been secured via loans, non-reimbursable assistance, and local contributions 

% of Munlc~pal~t~es 
that have Received 
Assistance to Date 

Chlnandega (11) 
Leon (11) 
Esteli (I) 
Madrlz (I) 
Nueva Segovla (I) 
Jlnotega (VI) 
Matagalpa (VI) 
Managua and hvas  
Total 

No of Projects 
85% (11 of 13) 
100% (10 of 10) 

100% (6 of 6) 
100% (9 of 9) 

100% (11 of 11) 
86% (6 of 7) 

92% (12 of 13) 
- 

94%" 

Amount 
Contracted 

(US$ mllhon) 
275 
334 
79 
104 
127 
92 
164 
70 

1,245 

Amount 
Disbursed 

(US$ m~lllon) 
$2 1 

$1 8 
$1 1 
$1 1 
$1 1 
$1 0 
$1 2 
$1 3 
$10 9 

$0 8 
$0 6 
$0 6 
$0 6 
$0 4 

$0 4 

$0 7 
$0 0 
$4 1 



Protierra, a World Bank-funded project adrrrrmstered by INIFOM, has targeted largely the same 
geographc area as has FISE for its f m c m g  of post-Hurncane Mitch reconstruction of mumcipal/ 
conunumty mfrastructure (see Figure 5, page 24) Smce Hurricane Mitch, Protierra has financed 
Infrastructure mvestments, not only m its Phase I area of Regzbn II,' but also m nearly 50 mum- 
cipalities in Regzbn I and Regzbn VI Protierra has focused on rural projects, such as wells and 
rural water systems, latrmes, and repair of road mamtenance equipment These projects are 
generally smaller than FISE Investments For tlus lmrnedlate post-Hurncane Mitch response, the 
World Bank has made available some US$4 million After an evaluation m March 1999, the 
emergency program may continue through June Protlerra's future plans are discussed below 

The U S Army J o ~ n t  Task Force (JTF) is fmancmg and rehabilitatmg secondary roads and 
building low-water crosslngs m Regzon I (Nueva Segovia, Madriz, Esteli) and Regzbn VI 
(Matagalpa and Jmotega, see Figure 5, page 24) As of nud-January 1999, the JTF had 
rehabilitated some 92 llometers of roads, 7 dram culverts, and 3 river crossmg culverts The JTF 
had also designed and constructed a medical clmc m Wiwdi, repaned a water main m Ocotal, and 
undertaken dam and bridge feas~bdity studies The JTF operations are scheduled to cease around 
Apn11999 The U S Army is currently developing a proposed New Horlzons exercise that would 
provide addioonal reconstruction support to Nicaragua begintllng around April 1999 

KfW, the German techcal  assistance agency, has reportedly c o m t t e d  to financing the 
rebuildmg of the waterlwastewater systems admmstered by mumcipalities in Matagalpa and 
Jinotega ENACAL has estunated the costs of thls reconstruction at between US$3 1 and 
US$3 6 mllion 

ENACAL itself has undertaken reconstruction work m waterlwastewater systems that it 
admmsters (not Matagalpa or Jinotega) Emergency efforts restored these system from about 
40 percent levels durmg the emergency to about 80 percent levels w i h  10 days of the end of the 
emergency Some of h s  emergency repalr, however, represents only a temporary solution As 
noted above, ENACAL estlrnates the cost of restormg the urban systems that it admimsters, as 
well as the rural systems, at about US$6 9 mllion (tlus cost mcludes the cost of its up-front 
emergency outlays) A US$60 nullion loan from the IDB for waterlwastewater lnfrastructure is 
currently drawing to an end ENACAL is negotlatmg or has reached agreement with UNICEF, 
the Swiss cooperative agency, and CARE to finance repan of rural systems 

The Ministry of Transport and Infrastructure has focused on reconstructing highways and 
prln-iary roads and bridges, rather than on mumcipal-level infrastructure To date they have 
obtained financing from international agencies for about one-quarter of then proposed 
US$600 rmllion Reconstruction Plan (1999-2001), whlch focuses on the prmary road network 
T h s  Plan, however, does not rank those projects according to any criteria (e g , emergency 
transportation considerations) Such ranlung is particularly critical at present, given that many 
river crosslngs m the north are temporary, low-water crossings that could easily wash out 

Protlerra Phase I u also acnve m RAAS 



Without such ranlung of projects, essential movement around the country could easily be 
paralyzed durmg the next rainy season 

The Nicaraguan private sector has played an lrnportant role m post-Hurncane Mitch 
Infrastructure reconstruction The MTI has contracted with many contractors to rebuilt prlmary 
roads, etc via emergency strearnllned procurement procedures Construction contractors are 
represented by the Nicaraguan Chamber of Construction (CNC), whch contains about 150 
members, including a handful of larger contractors Engmeers and arclutects have formed the 
Nicaraguan Association of Engmeers and Archtects (ANIA) Members of both groups often have 
experience in both housing and lnfrastructure projects 



Appendlur F 
Efforts to Date to Support the Municipal Project Development Cycle 

USAID IS helpmg selected mumc~palit~es, mostly departamento cap~tals (cabeceras), admnlster 
the project development cycle The USAID/PADCO Mumcipal Autonomy and Decentrallzat~on 
Project (MADP) IS currently actlve m seven mu~llc~pal~ties m the area affected by Hurr~cane 
M~tch (The Project w~ll  expand to addlt~onal mumc~palit~es m the near term, however, those 
mumc~pal~t~es have not yet been selected ) Among other activities, the MADP is helplng 
mumc~pal~t~es develop capital mvestrnent programs Smce Hurr~cane Mitch, USAID has added 
a new component to the MADP Regional Offlces for Mumcipal Reconstruct~on located m Leon 
and Matagalpa are prov~dmg add~t~onal support to mu~llc~pal~ties (both those part~clpatmg m the 
Project as well as a handful of others on a case-by-case bas~s) m prior~tlzmg and developmg 
reconstructlon projects 

Protierra has helped mumc~palit~es develop mostly rural projects, apply for fmancmg, and 
momtor lrnplementat~on m ds Phase I mumc~pal~t~es In the Departamentos of Leon and 
Chxnandega Prot~erra has Implemented th~s  asslstance by fundmg of Mumc~pal Techcal  Umts 
(UTMs) m partlclpatlng mumclpal~t~es These umts, whlch typ~cally contam one or two tecnzcos, 
are Integrated mto the mu~llc~pal orgamzat~onal structure The UTMs have apparently been 
effectlve In developmg spec~fic projects - Table E-1 shows that mumcipal~t~es m Le6n and 
Chxnandega have far outstr~pped other mu~llc~pal~ties that do not have UTMs m gettmg projects 
funded by FISE 

In upcomlng months, Prot~erra plans to field moblle techcal  teams to asslst Phase I mumcl- 
pallties and UTMs in developmg Mumc~pal Development Plans Completing thls exerclse, 
however, IS dependent on recelvmg mumc~pahty-speclfic geograph~c Inputs from INETER, the 
M~mstry of Natural Resources (MARENA), and the Ml~ustry of Agr~culture (MAG) Those mputs 
are reportedly due by June 1999, officials note, however, that virtually none have been rece~ved 
to date 

Protierra emergency asslstance m other departamentos affected by Hurr~cane M~tch has not 
Involved the creation of UTMs, but only the fmancmg of small projects (discussed above) 
Analysts are currently formulatmg Prot~erra Phase I1 Phase 11, scheduled to begln m 2000, wlll 
most llkely mvolve the fieldmg of UTMs In participatmg mumc~pal~tles Phase II mumc~pal~tles 
will probably be located m the Departamentos of Nueva Segovia, Matagalpa and Jlnotega in the 
area affected by Hurricane M~tch, as well as Boaco and Chontales 

DANIDA has helped mumc~pal~ties through as Mu~ucipal Development Program In the Departa- 
mentos of Nueva Segov~a, Madm, and Estel~ develop Investment plans Slnce Hurricane M~tch, 
this program has also helped mumcipal~ties revise those mvestment prlorlties and apply for 
fundmg, largely to FISE 



FISE expects to begm nnplementmg its Program for Mmcipal and Cornmmty Strengthening in 
earnest th~s year Slrmlar to Protierra, that Program will involve fieldmg UTMs in participating 
mu~llcipalities to conduct "participative m c r o - p l m g , "  develop rnu~llcipal Investment plans, and 
formulate and admmster projects FISE has targeted up to 60 participatmg municipalities for 
possible eventual partic~pation m thls Program, targeted mumcipalities m the study area are shown 
m Figure 7, page 27 ' Targeted mumcipalities generally correspond to areas where extreme 
poverty is concentrated Mumcipalities would be phased m over the three-year life of the 
Program FISE is currently negotiatmg with a Swiss cooperative agency for about US$1 million 
to begin this actlvity m about 30 of the targeted 60 munlc~palities Mumcipalities In the 
Departamentos of Jmotega, Matagalpa, and the eastern part of Nueva Segovia are currently belng 
discussed as targets for participation m 1999 (see Figure 7, page 27) 

' Participation would depend upon the reachng of agreements wlth those Mumclpal Counclls For Mumclpalit~es that do 
not partlcrpate m this speclfic Program, FISE would contlnue ~ t s  normal operations 


