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Post-Georges Disaster Mitigation 
in AntigualBarbuda and St. KittsINevis 

Hmicane Georges, a category 3 stom, shuck the Eastern Catiibeanislands of Antigua and Barbuda and S t  Kias 
and Nevis, 20-22 September 1998. The hunicane caused severe damage to economicand social idiasmclnre and 
dealt a serious blow to both islands' economies. 

In response to the damages from Hurricane Georges, the US Agencg for International Development- 
Jamaica/CanbbeanRegional Pmgram (USAID-JICAR), established a program entitled Hurricune Georges 
Reconstruction and Recovery in the Eastern Caribbean, targelkg Antigua and Barbuda and St gins and Na*. 
The Organization of American States' Unit for Sustainable Development and Emironment (OASNSDE) 
implemented the. disaster mitigation capacitybuilding component for USAID-JICAR, under the project Post- 
Georges DisasterMitigation (PGDW. [See PGDMbackground i n f o r m a t i o n o r h  details.] Tk TheM 
included four primary objectives: 1. develop national hazard mitigation policies and plans, 2. strenplben building 
practices, 3. strengthen national emergency shelter policiesand programs, 4. s u p p a  public information programs 
on hazard mitigation 

AU documents produced under the PGDM are available on this web site and are accessiblethrough the thematic 
descriptions of project actmities, below. A chronological description of project events is also available for 
AntiguaBarbuda and St. KittsMevis. 

Hazard Mitigation Planning Strengthening Building Emergency Shelter 
Practices Strengthening 

Overview 
Hazard Mitigation Planning Oveniew Overview 
Hazard and Vulnerability Building Inspector Training Emergeenc). Shelter 
Assessment and Mapping Course Poliq/Handbook 
Pre-disaster Planning for Multi-hazard Building Development 
Postdisaster Recovery Design Course ShU~hual Vulnerabiliy 

Building Code Sensitization Assessment 
Meetings 
Hazard Mitigation in the 
Insurance and Banking . 
Sectors 
Hazard Resistant Housing 
Review 
Status of Building Codes in 
the Caribbean 

USAIDIOAS Post-GeorgesDisaster Mitigation: http://!t~!~v.oas.org/pgdm Page last updnred on 18 Sep 2001 
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Post-Georges Disaster Mitigation Overview 

Background 

Hurricanes and tropical s t o m  periodicaUy u& havoc in the Caribbean, creating wnditiom of disaster among the 
general population and destroying ' ' lure. The capacity of small island states to stabilize and mzme n o d  
economic acthityfollowing hurricane-induced setbacks depends upon several factors, iaclnding the initial l e d  of 
hazard vulnerability, the size of the courmy's international reserves, the cowtry's capacity to o m  externat fioarrial 
aid flows and the speed with which normal trade patterns can be reestablished. 

Hurricane Georges, a categoly 3 stom, struck the Eastern Caribbean islands of Antigua ad Barbuda ad St Kms and 
Nexis, 20-22 September 1998. The hurricane caused severe damage to ewnomic and social ' ' G' nrre and dealt a 
serious blow to both islarads' economies. In St. Kitts and Nevis, the hurricane affected 85 percem of the hosing stcck, 
the majo&y of schools (including half of the schools that had been designated as shelters) and the general hospital. 
Electrical, telephone, water and transportation inhmumm were also damaged. One- of the wurmy's b t e l  moms 
were damaged and up to half of the sugar cane crop was lost In Antigua, the south coast of the island snfferedmost of 
the damage, with 400 homes destroyed, disnrpted electrical supply and damage to a mrmber of health facilities. Thc 
tomism sector, livestockand W r i e s  also suffered significam losses. 

In response to the damages from Hurricane Georges, the US Agenfy for International Dexelopment-Jamaicalca&bean 
~ e ~ i ~ n a l ~ r o g r a m  (USkD-JICAR), established apmgram entitled~um'cme ~eorges  ~eco&ction and Remery in 
the Eastern Caribbean, targeting Antigua and B&uda and S t  Kit% and Nevis. This program inchxkd three 
components: =storing hospital Gnrices (st. ~ i t t s  only), enhancing local capacity for mitigation ami d - a i i n g  
ewnomic activities. The Organization of American States' Unit for Sustainable Development and Emiroranent 
(OASAJSDE) implementedthe disaster mitigation capacity building component for USAID-JICAR, nnder the pmjeft 
Post-Georges Disaster LMitigation (PGDM. 

Post-Georges Disaster Mitigation Program 

The goal of the PGDM program was to reduce the whx'ability of population and economic actkitiesin S t  Kit& and 
Nevis and Amigua and Barbuda to natural hazards, including tropical storms and related flooding and seismic and 
volcanic bazxds, through enhanced capacity for hazard mitigation Under this broad go& four specilic obj&-eswere 
p d  in each country: 

1. Develop. adopt and begin implementation of effectivenational hazard mitigation policies a& opedoml  plam 
2. Adopt national building codes& improve building practices. 
3. Establish comprehensive national emergenc shelter policies and programs. with appropriate training for 

emergency- and shelter managers. 
4. Increase public undemanding of the need and options for hazard mitigation through public information and 

education programs. 

Fnaher information about these a h i t i e s  and the overall project is mailable in the full project proposal. 

As natumt hazards affect all economicand social sectors in these wunnies. development of an appmp&e respome 
must also be multi-sectoral. To ensure an intemted a m a c h  to hazard risk reduction under this mject, -I 
mitigation councils were established to guide iroject ~~ and exendion T k s  wunds are wnkmsedof &lic- 
and private-sectorrepresematives of &natio&-disa&er office, physical planning. e c o m m i c p ~  the &name 
sector, the tourism sector and NGOs. such as the national development foundations. Ahih 'es  nrder the PGDM built on 
the experiences and lessons of the USAIDIOAS Caribbean ~isasier  Mitigation Project 

Program Details 
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Period ofActiviv Jammy 2000 -July 2001 
Funding Agency USAIDIJCAR in Kingston Jamaica 

Implementing Agency 
OAS Unit for Sustainable Developmentand 
Emironmern 

.. . .. .. . .  .. ... . ~. .. . .  .. ~ .. . .  .. . .  .. .~ ~ ~ ~ ~ ~ . . .  . . 

USAIDIOAS Post-Georges Disaster Mih'gation: hrrp:/l~u~'.oas.org/pgdm Page larr updoted on I7 Sep 2001 



PGDM Objective 1: Hazard Mitigation Planning Page 1 of 3 

Post-Georges Disaster Mitigation 

Objective I: An effective hazard mitigation policy and operational plan is 
adopted and implementation has started in each country 

National Natural Hazard Mitigation Policy and Plan Development 

The Post-GeorgesDisaster Mitigation pmject supported the drafting of comprehensive national hazard mitigation 
policies and plans in both AntiguaBarbuda and S t  Kitts/Nmis. This a&* senred as a ftamewoxk for many of the 
other project aaivities. In both countries, multi-sectoral working groups were comenedto guide the developmeat of the 
mitigation policy/plan The project engaged an ixdividual in each wunhy to serve as the focal point for development 
and writing of the plan, specialists to cany out specific hazard assessments, and a geographic i n f o d o n  sysem 
specialist to integrate these assessments into a wherabiity assessment. The PGDM also p i d e d  the anistance of m-o 
regional mitigation planning experts to help stmctm the plaoning process and to provide guidance to the focal 
individuals and agencies developingthe policies and plans. Under this anangemem, tbe PGDM lmlertookthe follouing 
ahi t ies :  

Provided training in disaster mitigation concepts, planning and process for participating agencies. o ~ o n s ,  
imtitutions and hazard mitigation committee members. 
Reviewedcurrent policy, &tutional capacity, and c o o ~ t i o n  mechanisms for disaster mitigaiorion In 
particular, obstacles to integrating mitigation into development policy and practice were idemifid 
Recommendations and follow-up actions to overcome the obstacles and strengthen these imtitational 
arrangements and systems we&included in the final draft policiedplans. 
Produced multi-hazard maps as a basis for identifjinp vulnerability. The specific hazard assessments andenaken 
under the pmject were idemified in hazard mappinghlnerabiity assessment p r i o e t i o n  woxkhps held in 
both countries. Hazard assessments undertaken included beach erosion drought, inlami erosion inland flooding. 
tropical storm uinds and surge and volcanic hazards. The existing tide gauges in both countries uere - .  
&.-to betteruilhstand the effectsof severe storms. 
Assessed the whierability of population, ihamnmm and economic activities, for use in priorirization of 
mitigation a h i t i e s  a n ~ o v e r t h e  longer t e q  in improved land use planning economic development and 
evacuationplanning. The specific categories of facilities included in the wlnembabilit)' assessment uere identified 
by the local stakeholder groups during the hazard mappinghulnerability assessmem pr ioMt ion  wodshops. - Dwelopedmitigation priorities, goals and objechresand formulated mitigation strategy and measures. uith the 
goal of reduced long-term vulnerability to the effectsof narural hazards across all sectors of tbe government and 
society 

Further details on the hazard mitigation policy and plan development process and producls are available on the PGDM 
Hazard Mitigation Planning Page. 

National Mitigation Planning Councils 

All sectors and segments of society are affectedby natural hazards in AnligualBarbuda and St. KiWmis. Any 
effective program to reduce the overall vulnerability to natural hazards must be sirnil* all-inclusive. Multi-sectoral 
bodies uith high political support are critical to the coordination and long-tenn success of the hazard mitigation 
irdtiatives. In both countries, the national hazard mitigation policiedplans were developedunder the mandate of 
national mitigation councils. 

In Antigna/B&uda, the National Office of Disaster Senices (NODS) and the Govemmem of MguaBarbuda had 
proposed, prior to the inception of the PGDM. the establishment of a National Mitigation Council. With the a s k m e  
of the PGDM, an organizational meeting of the Council w a s  held in AugusI 2000 and the f is t  official meeting uas held 
in March 2001. The National Mitigation Council is chaired by the Minister of Planning and comprises senior public 
sen-ants and representatives of the private and non-governmental secton. across a uide varien. of secton. NODS s e m s  
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as secretariat to this council. A technical guidance committee was also established to guide the development of the 
mitigation poliqlplan 

In St. Kitts/Nais, a National Mitigation Council existed prior to the inception of the PGDM This C o d  met on a 
regular basis throughout the project and is chaired by the DepG- Prime Minister. Its membenhip &hides tbe heads of 
each Govenunent h4hisby and Department acd representatives of the National Emerge- Management Agenq- 
(NEMA), the Chamber of Comme~e, the Hotel and Tourism Asociatio~ p r o t h e  senices, c k h  and women's 
organhtions. A technical guidance committee was established to provide day-to-day guidance to the mitigation plaa 
development process. 

Pre-disaster Planning for Post-Disaster Recovery 

In the aftermath of a disaster, there is great pressure to repair damages and return sociefvand the ecommp to *mmral.' 
The postdisasterperid however, also provides an oppomnity not jurt to return damaged suuaam to a functioning 
state, but to make them less vulnerable than before to future such events. The time pre- and &iffidtiesin 
communication and aansport in the post-disaster emiromnent make it difiicult to undertake the plamdng recssq to 
increase the resilience during reconsauction Advance planning for appropriate reconmoction can assist in meeting this 
goal by ensuring accessto appropriate building materials and by i d e m i n g  key suengthening meamw to be 
incorporated in any reconsauction activities. 

Under the PGDM, plans were developedfor post-disaster reconsauction of the housing sector. I n c W  in tbse plam 
myere naining acd public information materials on safe building techniques. These plans can b e n d  other secton as 
models for development of their own reconsauction and recovery plans. Funber information is available on the PGDM 
Pre-disaster P l a n e  for Post-disaster Recovenmaee. 

Pre-project Baseline (December 1999) 

Antigua and Barbuda: The national disaster officerecently formed a Disaster Mitigation Straregv Committee. 
Composition of the committee is not yet final. and representation seems to be below the desired level. The p m a e  sector 
is under-represented. The committee does not yet have a coordinator an no woxkplan has pet been developed. 

St. Kitts ond.'vey~s: In 1998. P M e n t  passed a disaster mitigation a n  and an acco-ingNational Disaster Plaa 
which was revised in September 1999. Both the Plan and the Act were widely distriiuted for review beforethe b i i  a m  
presented for debate and passage by Parliament. Although the Disaster Plan exists, there is no clear-xt mitigation plan 
or policy. A review nill determine the extent to which the plan is consistent nith government poliq. and nill i d e e  
steps to be taken to operationalize the plan. 

Neither c o w  has a plan that would enable the appropriate agencies to learn from failures in housing and 
i&stmcturel and to c m  out reconstruction in such a way that impact of fuiure hazards would be minimized 

Expected outcomes (December 1999) 

1. Each co,lrun- has adopted an effectivedisaster mitigation poliq and plan that makes full use of the hazard and 
vulnerability information 

2. Each c o u q  has agreed on a mechanism to integrate the plan into the ongoing pbsical and economic 
developmentplanning process. 

3 Each c o m e  has a plan to ensure that mitigation is built in future post-disaster reconstruction projects. 

Pre-PGDM Documents and Reference Information 

AntigualBarbuda 

Draft National Physical De\-elopment Plan for AntigualBarbuda and St. John's 
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GTVGovernment of Antigua and Barbuda. Emly B.arning Systems Workshop Repon. .ifw 1999. 
Planningfor Coastline Change: Coast01 Development Setbock Guidelines in -4ntiguo mdBarbuda Dr. Gillian 
Cambers, UuiverSih-of Puerto Rico Sea Gram [htrp:l/gm..ifas.ufl.edu/-seaaeb/homepagehrpr.tdm] Jnne 1998. 
CDMP Storm Surge Atlas: Introduction (650k) and individual atlases for Antigua (37%) and Barbuda (360k) 

.-I Probable .\/a+imum Loss Stu& of Crrtical lnfosmcture in Three Coribbem lslond Stares @IlML 660k) and 
Appendices (HTML and PDF) 
CDMF' Storm Surge Atlas: Introduction (65Ok) and atlas for St. KinsNevis (375k) 

OAS Primer on :Vorural Horords and Inregrored De~~elop~nent Planning 
Planning to :\lirigare the fmpacrs of .\htural Hozords in rhe Caribbean - a mitigation plamting m a d  
produced by- CDMP2 October 1997. [Acrobat 353k] 
Cuibbean Disaster Mitigation Project's resources pages on a) .\litigation Planning, b) Stonn Hazard Ifodeling 
and c) Hazard .llopping. 
CIt4!CTO Hurricane Procedures.\fonual: June 1998. m, 3 section 715k total.] 
.\fulti-Ha-ord ldentijicorion and Ris!i;lssessment. US Federal Emergemy Managemem Agenq. 

USAIDIOAS Post-Georges Disaster Mitigation: llltp . \r \\ \\ d.4~ 11rG p;d111 Page last upaizted on 17 Sep 2001 
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PGDM Hazard Mitigation Planning Page 

The Post-Georges Disaster Mitigation (PGDM) is supporting the courmies of AntigWBarbuda and St Kitts/Neris in 
the development of comprehensive hazard mitigation policies and plans. This &it?' will serve as a fmnavork for 
many of& other pmj~objectivesand activities 

To be effective,hazard vulnerability reduction a h i t i e s  must be designed and implemented in an imegmed 
developmentframewo& Hazard mitigation planning can pmlide this necesq  framewok for hazani risk Rduction It 
is a comprehensive appmach to undemamhg both the character and effecrsof hazards on a region and the context for 
responding to those hazards. Hazard mitigation planning can encompass a aide range of hazards and involve 
representatives of a bmad spectrum of disciplines and interests. To support the practice of mitigation planning in the 
Caribbean region, a hazard mitigation planning methodologvwas developedunder the USAIDIOAS C a n i  Disaster 
Mitigation Project (CDMP). This appmach is described in the document Planning to .\fitrgate the Imp0c1.s of .VafwaI 
Hazards in the Caribbean. Steps in this appmach include (see diagram for another perspective): 

haard assessment and nlappi~lp 
1 ulr~erability ;asessmcnt 
iosdtu~ional capabilil) sswssil\cnt 
lraclrd il~iligation polis) developmcnr and 
implementation of a mitigation response 

Under the PGDM, the Governems of both AntigWBarbuda and St. KiWNmis umlenwk a comprebemke hazard 
mitigation planning process, based on this appmach The project supported the wok of both govexranems through the 
pmvision of expen assistance in the fields of hazard mapping and assessmem, mitigation planning, geogmphic 
information systems and poliq/phdevelopmem. 

To begin this a d i t y ,  PGDM sponsored national-level hazard mitigation intmkctory wod&mps in AntigualBarbuda 
and St. Kin.9Nevi.s. The goals of this wod&mp \%.ere to: 

irmoduce mitigation planning concepts and approaches; 
establish a commonrmabdaq and appmach to mitigation planning among the agencies, organiratom and 
institntions contxiiming to n a W  hazard risk reduction; and 
establish a baseline of available hazard information 

The follo~vingreports and documents descniethe results of these dmductory workshops: 

.4ntigua1Barbuda workshop, AIqv 2000: Mitigation Planning Workshop Report I Workplan Development 
Workshop Report I Initial PIan Development TimelinelTasks I Panicipant Photo 
St. Kitts'Weyis workshop, June 2000: Mitigation Planning Workshop Rcpon I Workplan Development Workshop 
Report I Initial PIan Dex-elopment Timelinemasks 

Natural Hazard Assessment and Mapping 

Studies that assess n a W  hazards pmvide information on the probable location and severit?. of dangerous nannal 
phenomena and the likelihood of their occurrence within a specific time period in a given area These S d e s  zei~ 
heady on available scientific information including geologic, geomorphic, and soil maps; climate and h~drological 
data; and topographic maps, aerial photographs, and satellite imagery. Historical information both written repons and 
oral accoumts fmm long-term residems, also helps characterize potentid hazardous evems. Idea&, a natmat hazani 
assessment pmmotes an awareness of the issue in a developing region evaluatesthe threat of nahual hazards. i d e e e s  
the additional information neededfor a definitive evaluation and recommends appropriate means of obtaining i t  

During the third quarter of 2000, PGDM conducted Hazard MappmgNulne~i~lity Assessmem Pxioxitimion 
~vorkshops in both AntiguaE3arbuda and St. KiWNe~is. The goal of these workshops was to idemif?- gaps in existing 
hazard mapping information and specific needs for hazard mitigation activities to be undenaken under the PGDM A 
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formal prioritization exercise was conducted during rhese wokshops to idemify the most a p p r o p h  rises of FGDM 
hazard mapping fimds for identified gaps and needs. As part of this aa%-ity,tenas of referem were developed 
for the hazard mappinghvlnerability assessment a d i t i e s  selected to be funded by the project Fmther information on 
these workshops is available through the wokshop reports: Antigua/Barbuda Workshop Final Repon 1 S t  KinslNevis 
Workshop Final Repon 

Based on the results of the priorkidon workshops, the PGDM undertook hazard assarmems of beach erosion; 
drought; inland flooding inland erosion; tropical stom-related surge. w+nd and naves and volcanic hazards. Tk 
repas ,  data and maps resulting from these assessments are available on the PGDM H~nard Alnppinf pagc and the 
PGDM GIs data page. 

Vulnerability Assessment 

Vulnerability assessmem estimate the degree of loss or damage that would resoh from the occurrem of a mhnal 
phenomenon of given severity. Vulnerability can be estimated for selected geographic areas, e.g, areas with the mest 
developmentpotential or already darelopedareas in hazardous zones. The techniques employedinclude lifeline (or 
critical facilities) mapping and sectoral vuherability analyses for sectors sach as energy, trampon, agriculnue, touris& 
and housing. The vulnerability assessments undertaken under the PGDM focusedon critical governmental facilitesand 

In AotiguaBahuda, maps describing the hazards fmm each of the PGDM hazard assesments were iocorporated into 
the national geogmphic information system (GIs) database, housed at the Development C o m l  Antime, with the 
assistance of a PGDM consultant A team led by the National Officeof Disaster Senices, inventoried and mapped over 
250 facilitiesfor use in the PGDM vulnerability assessment. Using the hazard GIs layers, an assarmem of the mapped 
facilitieswas undertaken to i d e m  those tbat are at the highest risk to the mapped natmal hamds. IAmigwBarbuda 
Hazard Vulnerabilih. Assessment results.] 

In St. Kins/Nais, the geographic information qstem(G1S) capa* of boththe Government of S t  KiWNevisand tbe 
Nevis Island Adminkation was expanded under the project, through the digitization of basemap irdonnarioq 
inventory and mapping of critical facilities and the incorporation of summaq hazard layen h m  each of the FGDM 
hazard assessments imo the national GIs databases in St. Kim and Nevis. 

To assess the vulnerability of critical facilities to natural hazards, the priority categories of facilities were idemified and 
mapped. These categories included any facilities tbat functioned as a shelter, hospitals and clinics; government 
adminimalive buildiugs; aixports and sea ports; power. water and telecommnnicationkstallatiom; oil and gas 
companies; protective senices and the mad neh~ork. Using the hazard GIs layers, those facilities that are at the b i g h t  
risk to each of the mapped natural hazards were identified. The results of this vulnerability ~.nt were presemed to 
the national mitigation committee at public meetings in July 2001. [St. KitWNevis Hazard Vulnerabili? .-em 
results.] 

Concurrent uith the P- the Unit for Sustainable Developmemami Emironment ofthe Ckgankation of American 
States (OASNSDE) and the US National Oceanographic and Atmospheric Admhkaation's C o d  SenioesCemer 
(NOAAICSC) h e  been collecting aml disseminating information on \ulnerability assarmem tools and techniqnes 
currently in me throughout the hemisphere. As pan of this w o k  hvo w o W p s  on Vulnerabili& Assessment 
Techniques and Applications have been held at the NOAAICSC. PGDM spomred the parricipation of e - e s  
from both pmject counnies at the fust workshop. held in March 2000. The PGDM %utnerabii a s s m e m  work in 
AntiguaBarbuda and S t  Kins/Ne\is was presented at the second workshop in August 2001. 

A review of the PGDM hazard and vulnerability assessment a d i t i e s  is contained in the Training in H m d  md 
l Irlnerabilin .4ssess111enr Final Reporr. 

Capability Assessment 

A capabiliq acressment miews the ability of a government individual or compaqv to address hazards. Swh an 
assessment should miew technical ability. financial resources, legal and insitutional framea.orks and political dl. A 
capability assessment can reveal gaps in existing capability for hazard response and development corm61 as well as take 
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credit for c u n e ~ -  functioning mitigation activities. This assessment can help i d e r n  poliq- and stmcmral changes 
that m m  be made to M o n a l i z e  mitigation Some mitigation optiom may be eliminated from consideration due to 
barriers to implememation identified during the capability assessment ResuIts of the AmigualBhuda and St 
Kitts/Nais capability assessments are included in the final draA hazard mitigation policies and plans. [Capabili~ 
Assessment Form (Word 12k)l 

Plan Development 

Draft Natural Hazard Mitigation Policies and Plans were completed in both AntigualSarbuda and St K i t s  and N a i s  
during the summer 2001. As the culmination of the mitigation planning process, these documents include information 
collectedin all steps in this process, including a disaster history, the legal iiamework for disaster mitigdtiop the 
capability a s s e s s m ~  mitigation opportunity anah.sis and the hazard and xulnerabitity assessmems. The cemerpieoesof 
these documents, however. are the goals. objectivesand proposed actions and programs to reduce the exi.uing and future 
vulnerability to natural hazards. 

These documents were officiallyhanded overto the Governments at the final project closing cexernonies, held on 26 Juk 
in Antigua and on 11 August in St Kim. 

AntiguaBarbuda Dmi Natuml Hazard Mitigation Policr. and Plan page 
St. K i W e v i s  Draft Natuml Hazard Mitigation Poliq and Plan page 
PGDM National Mitigation Poliq/F'lanDeveloprnent Final Report (KML 33k) 

Other Resources 

Caribbean Disaster Mitigation Project mitigation planning resources page 
Nonh Carolina Divisionof Emergent!. Management mitigation planning resourcespage 

.. ~ . .. ~ ~.. ~. ~. . ~~ . . .. ~ 

USAIDIOAS Post-GeorgesDisaster Mitigation: Iitip. :n n u  XIS erg pscin~ Page last updared on I7 Sep ZOOI 
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PGDM Hazard Mapping: Beach Erosion 

BeachErosion Hazard Assessments have been completedunder PGDM for Antigua, Barbuda, St Kitts and Nais. Both 
Technical and Summary reports on these hazard assessment are available by c o w  and maps are mailable for each 
island. Individual beacherosion hazard maps were produced for each island. The scope of wok  for this a&ity is 
available in the Beach Erosion Hazard Assessment Terms of Reference 

Antigua and Barbuda St. Kitts and Nevis 
Summary ReporI I AntiguaiBarbuda S u m m y  (HTML. 95k) St. K i m e v i s  Summarq- @lML 350k) 

TechnicalReport I AntiguaiBarbuda Report (HTML. 180k) St. KiWNevis Report @lML 750k) 

Beach Erosion Hazard Antigua Map (PG 1,030k) St. Kitts Map 
arbuda Map (JPG 590k) evis Map 

evis Shapefiles (zip archive 14k) 

Related Link: Coastal erosion hazard assessment for the US (April 2000) 

... . . ~  ~~ ~.~~ ~ . .~ 
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Inland Erosion Hazard 

Inland Erosion Hazard Assessments are completeunder PGDM for Antigua, Barbuda and S t  Kitts. A combined 
technical report (encompassing a l l  three islands) was produced for the overall assessment hmmq rePo& on these 
hazard assessment were produced by counm and maps are available for each island. [Inland Erosion Hazard 
Assessment Terms of Reference] 
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Combined report (Antigua, Barbnda and St. Kittsk Erosion Hazard Assessment Report (MSWord 175k) I 
Appendices &fSWord 305k) 

Antigua and Barbuda St. Kins 

. Antigua and Barbuda Summary Report (KlML St. Kins Summars; Report 32k) 
32k) St. Kitts Erosion Hazard Assessment map (HTML 
Antigua Erosion Hazard Assessment map (HTML 150k) 
275k) 
Barbuda Erosion Hazard Assessment map (HTML 
115k) 

~~ ~~~ ~ ...... ~. . . ~  ~ ~ ~~ . . . . . .  
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PGDM Inland Flooding Hazard Mapping Page 

Inland Flood Hazard Assessments have beencompletedunder PGDM for Antigua, Barbuda, S t  Kim a d  Nais. Both 
Technical and Summary leports on these hazard assessment are available by country and maps will be a-iailable for each 
island. Individual inland flood bazard maps have beenproduced for each island. m a n d  Flood Hazard Assessment 
Terms of Reference] 

Antigua and Barbuda St. Kitts and Nevis 

AntiguaBarbuda Technical report (MSWord 915k) 
I compressedversion (zip archive 580k) 
AntiguaBarbuda Summary report (HTML 30k) 
Antigua Inland Flood Hazard Map 
Barbuda Wand Flood Hazard Map 
Antigua Inland Flood Hazard Shapefiles (zip 
archive 33k) 
Barbuda Inland Flood Hazard Shapefiles (zip 
archive 40k) 
Antigua Rainfall (MS Excel format): 1995 (160k) I 
1995-2000 (40k) 

St. KinsflrTevis Technical report (MSWord 200k) / 
Figures (HTML 810k) 
St. KinsflrTevis S m m a q  report (HTML 301;) 
St. Kitts Inland Flood Hazard Map 
Nevis Inland Flood Hazard Map 
Lower Bath Ghaut (Nevis) Rood Hamd Map 
Camps River (Nevis) Flood Hazard Map 
St. Kim Inland Rood Hazard Shapefiles (zip 
archive 15k) 
Nevis Inland Flood Hazard Shapefiles (zip archive 
9k) 
St Kitts Rainfall data 1977-1999 (MS Excel 
format): uncompressed (1,310k) I wmpressed 
(345k) 

Background information 

AntiguaBarbuda Mission (November2000): Mission Report (Word 33k) I Daily Log (Word 22k) I TOR for 
surveyor (RTF 16k) I Status of data acquisition (Word 2%) 
St. KiMNevis Mission (November2000): Mission Report (Word 32k) I Daily Log (Word 35k) I TORS for local 
surveyor (Word 13k) and foreign surveyor (RTF 18k) I Status of data acquisition (Word 24k) 

. -  ~-~ ~ . ~ . .  ....... . . . ... .~ . ~ ~. .- .~ .~~~~ ~ .- . . .~ 
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PGDM Hazard Mapping: Drought 

Drought hazard assessments have been completedfor Antigua, Barbuda and Nevis. Both Technical and Summaq 
reports on these hazard assessment are available by country and maps are available for each island. Individual droughi 
hazard maps will be produced for each island. The scope of work for this activity is described in the droupht hazard 
assesment terns of reference. 

Antigua and Barbuda 'Nevis 

pummrny ~ e ~ o l t  ( AntiguaBarbuda Summary (HTML 30k) Nevis Snmrnaq (HTML 32k) 

NevisReport: Acrobat format (935k) 1 
MSWord format (305k) 

evis shapefile (zip archive 7k) 

RelatedLink. US National Drought Mitigation Center (University of Nebraska, Lincoln) I Drought Hazard Mapping 
Chapter of OASPrimer I United Nations Secretariat of the Convention to Combat Desefication 

USAIDIOAS Post-GeoxgesDisaster Mitigation: http::/\\7vrr.oas.o~g/pgdn~ Page larl updated on 071fay 2001 
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PGDM Tropical Storm Wind and Storm Surge Hazard 
Mapping Page 

Storm SurgelWind Hazard Assessments have been completedunder P W M  for Antigua, Bamnda, S t  Kitts and Nais. 
MaDs of storm w e ,  wind and wave hazards for 10; 25-, 50- and 100-year return periods are available for each i s h i  
l~t6rm S u r g e ~ i n d  Hazard Assessment Terms of ~ i feence]  To assist i i t h  the development of a long-term database of 
storm &d infomatio& the PGDM assisted with the strengll~ening of existing tide ia,auges ia -4ntiim znd St. Kit& to 
increase the probability that the equipment can withstand (and record information during) a severe storm 

The introductory section for all atlases will be identical. Section A of the atlas is available in MS PowerPoim in both 
uncompressed (1,600k) or compressed (zip archive 1,285k) formats. A sub-regional veIsion atlas, cove- all fom 
islands, is also available in uncompressed (MS PowerPoint 1,715k) and compressed (zip a r c h e  l,45>%) formats. 

Map Types 

Two types of hazard maps are available: numeric maps, which show the actual expectednind, surge and wavexedalnes, 
and categoiy maps, which recast these value maps into highlmediumilow hazard categories. AU maps are in MS 
PowerPoint format. The numeric maps are the most appropriate maps for use in land use planning and site selection 
The category maps were used in the vnlnerability assessment undertaken as part of the P W M  

Numeric Maps 
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Antigua and Barbuda St. Kitts and Nevis 

Antigua atlases: numeric (1,210k) St. Kitts atlases: numeric (820k) 
Bamuda atlases: numeric (715k) Nevis atlases: numeric (550k) 
Antigua and Barbuda numeric atlases compressed St. Kitts and Nevis numeric atlases wmprrssed(zip 
(zip archive 1,09011) archive 770k) 

Category Maps 

Antigua and Barbuda 

Antigua atlases: category (860k) 
Barbuda atlases: categoly (540k) 
Antigna shapefiles: category (Zip format, 240k) 
B&uda shapefiles: category (Zip format, 165k) 

Sf. Kilts and Xevis 

St. Kitts atlases: categoq (46Ok) 
Nevis atlases: categor). (415k) 
St. Kitts shapefiles: categor). (Zip f o m 5  13%) 
Nevis shapefiles: categoq (Zip founat, 6%) 

Tide Gauge Strengthening 

During 1998 the h i b e a n :  Planning for Adaptation to Global Climate Change (CPACC) installed eighteen (18) sea- 
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level and climate monitoring stations in twelve Canibean (CARlCOM) conntries. Two of the connhies, Ardigna and 
Barbuda and St. Kins and Nm*, had sites installed at their Defense Force facilities. 'Ihese imtallatiols p m ~ e d  to be 
particularly sensitive to damage h m  intense storms and both monitoring sites were damaged& burxicanes qeatedly 
after the 1998 h t a b t i o n  Because of the importance of these monitoring sites to the region and to the local 
meteomlogicaloffices,~ it was determined that the best course of action was to "harden" the imtallatiols to better 
uithsmul the rigors of storms. 

St. Kins andNevis: In March 2001, the monitoring equipment was relocatedhm its original locationon the c o m t e  
pier to the top of a steel gamy srmcfure on the same pier. The tide gage was relocated to a more pmtectedplaoe uith 
additional bracing. The additional elevationand additional bracing should increase the probabiitbat the equipmem 
can withstand a severe storm. The sea-level sensor was re-sumeyedand the meteomlogical senson were replaced with 
new ones. 

Antigua andBarbuda: In Jnly 2001, the monitoring equipment was relocatedhm its original locationon the concrete 
pier to a site that would accommodateinstalling additional system height (3m) and placing go)- -ires on the tower. 
Additional brackets were added to the sea-level system The additional height and increased bracing shontd irrrease the 
probabilitythat the equipment can uithsmul a severe s t o m  

Background information 

Trip reports: December2000 (MS Word 325k) 1 March 2001 (MS Word 150k) 
Links: NOAA Tropical Prediction Center 

USAIDlOAS Post-GeorgesDisaster Mitigation: Iiup '\I \t \\ ons or% ppdnl Page last updoled on 30.4ug 2001 
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Volcanic Hazards 

Page 1 of 1 

The Seismic Researchunit of the University of the West Indies is undertaking a volcanic hazard assessment in the 
Eastern Cariibean. Under a memorandum of understanding, the PGDM is covering the field and laboratorg costsfor the 
field wok  for this assessment in St. Kitts and Nevis. The following interim volcanic assessment for St  KmsMais =as 
produced in June 2001. A final updated assessment will be produced by the SRUby eady 2002. [SRU ;MOU activities.] 

Interim volcanic hazard assessment for St. KitWNevis (HTML 380k) 

.-....- .. .. .- ~- .~~.. . .. . .. ~~- ~. . . .. . .. . ~~ . -. . .- . .. 
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Pre-disaster Planning for Post-disaster Recovery 

In the aftermath of a disaster, there is great pressure to quickly repair damages. However, the of tbe 
reconmuction and rehabilitation wok that takes place during this period often determiaw bow sel l  the sane location 
weathers furure hazard events. Time pressures and the diffidtiesin wmmunication and aamport in the postdkter 
environment make it d i f f d t  to increase the resilience of reconstruction Predisaster planuhg is neoesrarf to emme 
adequate materials are mailable following a disaster and to ensure that builders, homeo- ami govermnent agencies 
are aware of damage reduction measures and construction techniques that can reduce vulnerability m fmw hazd  
events. 

Under this a&<%, plans and training materials were developedto assist in postdisaster r e c o m o n  effonsto ertmre 
that the recomction efforts result in a more hazard-resistant housing sector. The Housing SectorRecovetyPlara for 
Antigua and BaIbuda and S t  Kim and Nmis pmvide guidance and recornme- action items for tk respective 
governments, wconstruon sectors: finance and insurame sectors, and bomeomers in each nation The Referera 
Guides are intended for use by the general population during disaster preparalion and disaster 1&0muaction The 
Training Outlioes can be used for sbort courses offeredon a wntimous basis or immediately after a hazard event. In 
addition, links to hazard reconstruction m a d s  are pmvided for indepth information on wmmrction techniniqneg 
standards and materials. 

Out of this exercise, a set of short- and medium-term recommended actiom for pre-disaster plarming has been 
developed Implementation of these actions wuld reduce the disaster recovetyperiod and wuld significan&- immase 
the redeuce of buildings reconstructed in the post-disaster period 

Housing Sector Recovery Plans 

Housing SectorRecoveryPlao, Antigua and BaIbuda: MS Word (72Ok) I PDF (850k) 
Housing SectorRecoveryPlan, St. Kitts and Nmis: MS Word (750k) I PDF ( W k )  

Reference Guides 

. Flyer: Hurricane Coming ondyou don't hove much time? HTtvIL (32k) 1 MS Word (101k) 
HomeoawfsGuide to a SaferHouse: MS Word (393k) 1 PDF (176k) 
Checklist forMonit0riIIg Builders and Tradesmen: MS Word (89k) I PDF (64k) 
Guide to Safe Building Practices for Tradesmen Builders and Comctors: MS Word (275kl1 PDF (208k) 

Training Outlines 

Training in hazard-resistant c o m c t i o n  techniques is especially imponam in the post-disaster period as the demand 
for construction assistance typically far outstrips the mailable supply of skilled Iabor. Outlines for a series of mining 
course were developed. These courses can be offered in the immediate post-disaster period. as well ason an on-going 
basis to strengthen hazard-resistant building practices. 

Training Outline for Builders and Upgrading training: MS Word (3 ik) I PDF (16k) 
Training Outline for Part-time Builders: MS Word (32k) ( PDF (17k) 
Training Outline forpan-time Building Supenisors: MS Word (32k) I PDF (17k) 

Hazard-resistant Construction Resources 

Basic .\fininturn Stmdor& for Rehojning (\.r\.rv.oas.or~een/cdmp/d~~Ument/miNtdsrmi~~ds.hm) 
.iloke the Right Connections: .4 manuol on safe construction techniques 
( n ~ ~ - \ v . o a s . o r g / e ~ ~ d m p I d o c ~ e n t / c o ~  

hnp://www.oas.org/PGDM/document/preplan. htm 
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Diagrams to accompany fhe Organisation of Eastern Cwibbem Sfofes Building Guidelines 
( ~ ~ 7 h ' . o a s . o r ~ e n ~ c d m p I d 0 ~ u m e n t / c o d e ~  
Toolkit: A manual for implemenfation of fhe hurricane-resisfanf home improvementprogrmn in the Cmibbean 
(uu~.oas.org/en~cdmp/documentkoo~t/too~~.h~ 

Other Resources 

Rebu~ldtng for o .\lore Sustarnable Future: .-In Operoftonal Fromen'ork US Federal Emerge- Managemem 
Agency. 

. . .  . . ~ ~  ~ .~~ . ~. . . . .  . . ... . ~ ~ ~. ~ ~ 
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Pre-disaster Planning for Post-disaster Recovery: 
Recommended Activities 

The following actionlists are Qawn &nu the Antigua and Barbuda and St Kits am3 Nevis PosiGeorgesDigner 
Mitigation Housing Seaor Reconshuction Plans. 

Action list A: Consensus on construction material standards 

1. Clarify the mle of the Bureau of Standards. 
2. Corkiuct an analysis of materials demand and timing overpxevious lumicane events. Assemble data on problem 

a m s  and materials. 
3. Set up wmmiuee withpublic- and mate-sectorprofessionals, hardware suppliers, contectors, and Bmeaaof 

Standards and Customs personuel to agree on materials standards. 
4. Train Customs officials in identificationof building m a t e a  and tbeir specifications. 
5. Promulgate a materials list with minimmn swcitications. 
6. ~ d e ~ s o u r c e s  of supply and comingencp &ply pl&. Commmicate minimum qxdicationand likely 

quantities to haditional donors and suppliers. Seek agreements for private-sector storage and arpph. of 
emergencymaterials. Investigate regional supply agreements. 

7. Prepare material and labour cost information ilyer in terms for general dishiimion 

These actions will require local organisation wok to ensure the development of comemu and the Qafting of standards. 

Action list B: Household preparation 

1. Run woxkshops for householders on disaster resistant d e s i a  siting and safe building practices. 
2. Run wodcshops on essential details for householders. 
3. Create goodpxactice mining videos forhousehlders and builders. 

These actions would require various workshops, preferably uitb a local training instimtion so &at tbq are w as pitots 
of an ~ t u t i o ~  set that can be qeated at regular intervals. T m  materials wouldbe reqnired am3 tbe bi.ideos 
wouldbe part of these tools. =ate-sectorbuy-in would be desirable, pamdady as there are a b d y  firms contiibnting 
in this area (e.g. Antigua Masomy Products). The national disaster os-gmisations mi& be able to take on the mrming of 
these wo&shops i f i f t h e ) -  assisted in the development of them with others to train where w. 

Action list C: Construction sector preparation 

1. Make available and pmmote the adopted national buildmg ccdes 
2. Promote good design through hardware stores and contractors. 
3. Promulgate a list of trainednedconnactors. builders and supenison for use after a sorm. 
4. Set up uaining courses for Part-time Builders. Part-time Building Supen-imn. and re6esber comes for Builden - .  

using technical vocatiooal training system 
5. Formalize and standardize national vocational standards, 

For the building codes, public- and private-sector engineen must be invoked. Tk tminiog action items aiu raqaire 
teaching materials and curriculum development and could entail cooperation uitb others to npprade exisling vocational - - 
training. 

Action list 0: Policy development 

1. Formulate policy or regulations on 1- land to enable proper amcbmem of small houses to fomdaiom. 
2. Make clear decisions on vulnerable sites and communicate the information uidely. 
3. Maintain enforcement of siting and zoning laws. 
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4. Ensure a l l  minishies and government organisations use the existing building srandards. 

. . . ~ . ~ . . . ~ . . ~ ~  . . . . .  ~ . . . ~ ~  . . . .  ~~. . ~ 
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Post-Georges Disaster Mitigation 

Objective 2: National Building Codes Adopted, and Building Pmctices 
Improved 

Building Code Strengthening 

At the b e g h i q  of the PostGeorgesDisaster Mitigation project, recently adopted building codes were in place in both 
Antigua/Bazbuda and St. KittsMais. Enactment of a national building code, however. does not goaramee that buildings 
will be constructed to the qediedstandards. To ~~n the compliance with ad enforcement of building codes in 
both countries, PGDM reviewedexisting a-ti\.e mechanisms for code enforcement, pidedtrainiag to 
architects and engineers on multi-hazard building design and to building inspectors on permit mim and impectiolr 
and met with building and home owners to discuss the benefits and requiremeas of building to the standards requiral 
by the building code. 

Documents: Stam of Building Codes in the Caribbean 

Adminisirative Mechanisms for Building Code Implementation 

In AntigualBarbuda, the PGDM reviewedexisting building inspection and control procakes and commented on draft 
procedure marmals cornpiledby the Development Control Authority @CA). The ~mjec t  anisted the DCA nith an 
internal staffaaining program, held in October 2000, by providing facilitators ad iastructors. 'Ihe pupwe of tbt 
W n g  program was to strengthen the capacity of the staff to undertake development miew and in&&on acbities. 
Topics covered included the legal context for land use planning and developmem control in AmigualBarbuda a 
discussion of the mission and vision of the agewy, admmkmative procedures for application m ~ e w a n d  a mien. of tte 
Mgua/Barbuda buildmg code and gwdelines. The final repon from this workshop is available on UK Buildmg 
Inspector Training Coune Materials page. 

In St. Kimnis, PGDM miewed the statns of the existing mechanisms for code adminimation The hibgs of this 
review included the fact that the govemment has an indlicient mnnber of building inspectors for its needs and that a 
new building board needs to be established (as specified in the Development C o m l  and Planning A n  of 2000). Also. 
although the St. Kimais building code had been gazetted by the beginning of the project the docnmem bad not been 
made available for public use. The document was pnmed and made wailable in January 2001. PGDM n-orked nith the 
Government to complete the printing of this document in lime for use nith PGDM building c& snengtbening 
activities. 

Multi-hazard Building Design 

The PGDM sponsored a five-day course on Multi-hazard Building Design at the Ocean Terrace Inn in St. Kim dming 
the week of 13 November2000. This course was developed and conducted for the PGDM by the Council of C a r i i  
Engineering Organizations (CCEO). The objedesof the course were twofold: 

To provide srmctural engineers nith a deeper understanding of the fundamemals of wind and ea&qmke 
hazards and of the design process for resisting these hazards 
To introduce the course participams to the standards and building codes relevant to the C a r i i  region for 
wind-resistant and earthquake-resistam design 

Sixteen public- and private-sector engineers participated in the full week-long course. PGDM sponsored tbt 
participation in this course of Public Works Directors and Engineers from AntiguaBarbuda and S t  KitidNevis. as well 
as two participants from the Engineering Faculw of the Unkersie of the West Indies. St. Augusfine. M a t e  senor 
engineers from the project countries participated in the course free of charge. 
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Documents: Multi-hazard Building Design Course page 

Building Inspection Training 

hoper enforcement of a building code not OD@ sbengthens w m p l i i  with the code, but also can p i d e  oppommities 
for educating owwrs, developersand builders about safe and haad-resistam wnsrmction techniques. To suppon 
enforcement of the existing building codes, PGDM conducted a two-weektraining course for building impenors b m  
Antigua/Barbuda and St. Kias/Nais. The objectiveof the building inspector training wulse was to pmvide public- and 
privatesenorbuilding inspectors with the expertise necessaq to miew buildings under commaion for wmptianrz 
with adopted codes. 

The course began with a lday introductory session for inspectors from local banks, insurance companies and ime& 
agencies, in addition to the building inspectors fium the DevelopmenI C o m l  Authorities. The remahkr of tk wurse 
wasp- for govemmem building inspectors and incorporated significant fieldwork Over 25 imji-.iduals 
participated in this mining wurse. The training wurse was quite well m i v e d  A series of recommendations for frmber 
snengthening the building inspectorate are included in the final report for this workshop. Highligbls of these 
recommemhtions include: 

Annual training courses for building inspectors are essential to ensure that all inspectors are familizn with tbe 
building codes and standards, as well as pmper consrmction and engineering techniqnes. 
Post-sew,ndq institutions in Antigua and S t  Kins that teach building-related subjects should use the locally 
adopted building code and guidelines, or in conjunction wi th  tbe texts amen@ in use. 
The development w m l  authorilies in both countties are encouraged to update their impectionprocedures~, 
ensure that xe\lews are conducted according to the standards set in the building codes. 

Further details on the training wurse, resulting rewmmendations and training materials used daring the wmse axe 
included in the final report on this activity. 

Documents: Building Inspector Training Course Overview 

Building Code semitintion 

During March 2001, the PGDM organized discussion meehngs with home owners and home builders in St John's and 
Libem (Antigua); Bassetem, Cayonand Sandy Point (St. Kitts) and Charlestown and Gingerland (Nais). The papst 
of the meetings was to dkcw with parcicipants the problems of building a small house to be resistam to the namral 
hazards of hurricanes and moderate eanhqmkes which affect the islands, and to developsimple and e f f h e w a y s  of 
engaging pemns to design the house and then to engage builders to construct the house. The intention u z t o  pmxide 
the potential home onwr with the information which would lead to appropriate decisions nith respect to tbe resistance 
of the building to the natural hazards and impam on the proposed cost of the building before signing a comiaR with 
the builders. The meetings were designed to provide this information in an imeractive manner with the ~~ 
being invoked in the decisions for building their house. The xvo&shop presentations focusedon tbe Buildings 
Guidelines. the use of which is mandatory. The processes for see- building approval from the r e l a m  Minisq and 
De~elopment C o m l  Authority were also discussed. 

Meetings were also held with members of the building fraternities in Antigua/Barbuda and St. KinsMais to ctiscus 
strengthening of the use and enforcement of the building code in both courmies. A report of these meetings was 
produced. 

Documents: Building Code Sensitization Meetings page 

Roundtables on Hazard Mitigation in the Insurance and Banking Sectors 

As both the insurance and banking sectors play sigruficam roles in building and development the PGDM organized a 
series of roundtables uith reprtsentatives of the banking and insurance indumies in AdguaBarbuda and St 
KitWNe~is regarding private-sectorapproaches to supporting more resilient building practices. This rnuruhbk series 



PGDM Objective 2: Improved BuildingPractices Page 3 of4 

builds off hazard mitigation initiatives in the insurance sector that sere begun under the C a r i i D k s t e r  Mitigalion 
Project. 

Tbe fim of the hvo roundtables was held in Antigua on 18 J- 2001; the second meeting aas k l d  in S t  Kms on 4 
April 2001. AU insurance companies and retail banking establishments currently active in Amigua/Barbnda and S t  
KittdNais were imited to participate and both meetings included participams fmm both coumries. There we= 3 1 
represematives fmm the banking and insurance sectors at the fim mutadtable and 22 at the second 

Four primary approaches and mechanisms for more fully integrating hazard mitigation into the operations of these 
sectors were i d e d e d  and dirmssed in detail: 

1. Establish eff~ecooperationbehveenbankerS/~rslcoMon pmfessionals and mdes people. 
2. Achieve effectivedissemination, application, and enforcement of building wdes 
3. Upgrade public awareness on vulnerability reduction coswbenefits, methods and procedures. 
4. pmm the banking sector] Redwe reliance on the e w  immnce mechanism (due to high and inflexiile 

costs). Focus on betterbuilding stadads and new p u p  insurance mechanisms. 

The results ofthese discussions are mmailable in the final report for the muomable series. One additional omcomeofthis 
mutadtable series was that the professional organizations for both the banking and innnance sectorr in AntigoalBarbuda 
and the banking sector in S t  Kit~Hais have xeactivatedtheir organizations. 

Documents: Hazard Mitigation in the Insurance and Banking Sectors 

Safer Housing 

A substantial portion of the housing stock in the Eastern Caribbean is built through ihe "informal sectof and does not 
meet official sadanis. Much of this housing is nlreI;lble to the impacts of natural Aw&. Under the &&bean 
Disaster Mitigation Project, selected non-governmental National Development Foundations were assided in establishing 
Hunicane Resistant Home Impmvement Progmm. These programs include onueach to homeaaners, naining of 
cormuction artisam, minimum standards for retrofitling and a mohing loan fund to finance small 
coMon/impmvemems. In Antigua and Barbuda the National Development Foundation has beenoperating the 
program since early 1999. 

Under the Post-Georges Disaster Mitigation Project, safer housing a h i t i e s  were miewedin AotigdBarbuda S t  
KinJNevis and, for comparison, St. Lucia. Under this assessment. the status of the folloning activities were miewed in 
these three wunnies: 

the Hunicane Resistant Home Impmvement (both training and lending) that began uoder the CDMP in Antigaa 
and Barbuda and the status of similar wn-governmental programmes in St KittdNais. 
government-sponsored housing programmes in both coumies 
options for low interest lending pmgrammes or other mechanisms for suppoxting safer housing actkitis. 

The full tidings and recommendations are available in the final repon A Review olthe Sofer Housing Activities in 
;Intigun:Bmbudo. St. KiftsYevis and St. Lucia. 

Documents: Hazard-resistant Housing Page 

Pre-project Baseline (December 1999) 

A national code based on the OECS model code w a s  introduced in AntipaBarbuda in 19%. folloning an extensive 
national consultation The code is now a legal document and is available for purchase from the office of the Tonn 
Planner. Awareness of the code among builders and those who finance construction is still considered hdficienr In St. 
Kins/Ne\is a code was presented to Parliament in the fall of 1999, w%irhout any national consultation TIE Act making 
the building code official&operable is pending parliament- appmval. 

hnp://www.oas.orgipgdmlobject2. htm 
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Building inspection is ineffectivein both countries. CDMP organized in B*dos a three-weekbaining worksimp 
(Sept. 27- Oct. 15,1999) uith participation of 2 inspectors fmm Antigua. It is gene* recognized that building 
in&ction alone farmot ensure compliance with building codes. J3Tectivecomphse q-stems need to include esvnomic 
incentives and need to invoke stakeholders who benefit fmm safe consrmction such as imurance companies and 
mortgage iinance companies. 

A large por!ion of the housing stock (around 50%) in both countries is what can be called "informal sectof, 
maditionally built without regard to official standards. Much of this is '~vlnerabte to the impacts of II~hnai hazards. One 
of the CDMP programs has helped national DevelopmentFoundations fNGOs) in establishing Hmricane Resiaam 
Home Impmvemem Programs. These programs include ouneach to homeonxrs, mining of commtction 
minimum standards for retrofitting and a revolving loan fuml to finance small constructiodimprmemems. In Amigua 
and Bahuda, the National Development Foundation has been operating the program since -1999. In St  Kitts and 
Nevis, CDMP is assisting the Foundation for National Development of St. Kias and Nesis in st* a similar program 
with accessto low interest funds from CDB to feedthe revohing loan fwd. 

The existing housing policy in each c o w  does not explicitly address the need to avoid hazard prone arear nor to set 
m u m  standards that would greathi reduce the impact of disasters. Direct invokement of k q  stakeboldes smh as 
the insurance hdum-y, and the mongage finance d u s t q  is seen as necesaxy for the adoption by the go\-emmems of 
forward looking housing policies and for effectivecomphmx with building and development regalatiom. 

Expected outcomes (December 1999) 

1. A national building code is adopted and effectivelyimplemented. 
2. A public awareness and training pmgram has been completed 
3 Mechanisms are in place to ensure private sector commitment to building code compliarce and safe conmuction 
1. Sustainable Hurricaw Resistant Home Impmvement pmgrams are operating in each c o w .  

Pre-PGDM Documents and Reference Information 

Building Code andBuilding Guidelines for.lntigua and Barbuda. Available for purchase fmm the Gn'emment 
Printer). in St. John's. 
Best Practices for Construction of Rbod-frame Homes. National Office of Disaster Senices of Antigua and 
Barbuda. 
.-I ,Clonual for Construction oJHurricane-resistant Homes in .-Intipa ondBmbuda Funded byUSAIDIOA.5 
h i b e a n  Disaster Mitigation Project, produced bv National Development Foundation of Antigua and Barbuda. 
Hurricane Resistant Home Intprovernenr Program: Tool!iiir. ResisedDecember 1999. (HTML 7%) 
Diagramsfor the OECS Building Guidelines. 1999. Document is in 8 sections [HTML, 237% total]. AutoCAD 
dnwing files are also available for dounload through this documem [.ZIP files conraimlog DWG format 
AutoCAD files, 2,235k total]. 
Building Codes: The Failure oJPublic Policr to lnstiiutionalize Good Pracrrce. (HTML 9k). 
CosiBenejits qfDisaster .tfiiigarion in the Construction Indusm. :I Case Srudv. J v  1995. @TIMI. JZk). 
1~irlnerabili~;ludii St. Lucia Electriciy Services Lid. Inception Report [HTML 560kI and FinolReporr 
750k] 
Basic .lfinirnum Standards for Retrojrting. May 1997. (HTML 700k) 
S+r Building Toolkit for Credit Lnions. December 1998. (HTML 160k). 
.\/ake the Right Conneciions. .-I .t/anual on Safe Consiruclion  technique.^. November 1995. Available in HTIvU 
(30 individual pages, each appmx 35k) 
.-Irchitecturol ~r&ice and ~ k h ~ u a k e  Hazards: The .-Irchirect's Role in Earthquake Hazard .\litigation. 1991. 
From the California Seismic Safety Commission and the American Institute of Architects (AIA) California 
Council. (F'DF) 

USAIDIOAS Post-Georges Disaster Mitigation: iutp ' rt1:i~ ,xlr 09; p;d!ii Page last updated on 18 Sep 2001 
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Status of Building Codes in the Caribbean 
(as of August 2001) 

Prepared in March 1999 and updated in August 2001 byAhvyn Wmon 

The building regolatorg system plays an important mle in ensuring the qoality of the bnih ewiromnent Common 
WmponentS of the re@htory systemare building codes, laod use zoning and developmemplam, and an inspsion 
mechanism to enforce adherem to the code and plans. Enforcement is generally tbe wWpart ofthe system, often 
due to lack of human and financial resources allocated to this fonction and political interferexe -the regnla!oq 
system 

Building Codes are standards and guidelines for conshuction of buildings to emore a minimmn level of safety for the 
occupants. An apprnpria-e building code incorporates a thomugh mderstanding of the foroesthat natwl ham& 
impose on the area govemedby the code. Tbe CanbbeanUnifoxmBuilding Code (CUBiC) was developedw p i d e  
appmpriate building standards for the Caribbean region In the Eastern Caribbeaq a model building code, based on 
(SUBiC, has been developedby the Organiation of Eastern h i b e a n  States to faditatethe innodoction of national 
codes. 

The status and legality of building codes in the Caribbean has caused some confusion, maiuly kcansethe elristing 
building and plarming regulations never mentioned the use of building codes as such The emphasis on the legislation 
has gene& been to safeguard health and propeltg by proper planning and spatial reqairemerm. In some States, 
notably Antigua and Barbuda, Dominica and Anguilla, there is an attempt to incorpome Bnildiag Codes &o existing 
plarming or building legislation 

In tbe legal system used in most of tbe OECS States, the Building Code has been imdced into existing national 
legislation as a schedule of the Building or Planning Regulations. This allows the Code to be amended asily and 
appmvedby the Minister without the requkment of padhmenmy approval. There shonld be no comtimtional problem 
with mandating the use of Codes. The constitinions of all of the States are similar and give parliament the antlm* to 
pass laws controlling developmentin the State. But to change the building culture of any c o w  takes a long time. The 
problems with residential buildmgs erected near the cliffs or on hill tops or in floodplains can or@ be solved if tbe 
people wish to accept the solaions offered. It does take a long time to change the pattern of building, but expienee in 
Anguilla and in the TCI shows that it is sometimes easier to change cultures in small places than in big places. Jamaica 
for instance has had a building code - the Jamaica National Building Code - draRed and dishibuted for wmmemin 
1984. Nothing has come of this as the use of the Code was not legislated. and another effort has been made since to 
develop a new Ccde. 

AntigumBmbuda. Antigua has passed legislation mandating the use of the Antigua Building Code for all building in 
Antigua and Bamuda as regalations to the Development Control Ordinance. Current problems with use of tbe Code in 
Antigua and Barbuda have to do prkm@ with the apparem non-availability of d-ems and the lack of aained 
building inspectors and mt with the legislationitself. pate: The AntiguuLBarbuda Building Code and Guidelines are 
available at the Government Printery, but this does not appear to be widely hown.] As in man)- jmisdiaionr, the 
legislation has caught the regdating body (the Development Control Authority) unprepared ilk is a "hiccup", bnt the 
law is firmly on the books and gazetted. The documems are available for purchase at the h~ermnent  prime^ at a cost 
of EC$318.00. The OASlPGDM project has recently (2001) supplied twemy live copies of the Code and Guide& for 
use by the regulatoxy bodies. 

AnguiNa. In Anguilla, the existing Building Ordinance was amended in September of 1997 to mandate the use of the 
Anguilla Building Code and w e d  by the Executive Council. The present position (August 2001) is that the 
Government has decided that the building regulations mandating the use of the Building Code should be incinded in tbe 
new physical planning act now under discussionby the Attomey General and the Ministries responable. 

Barbados. The Code has been drafted (1992) and accepted by the Govennnem Tbe administrative requiremm for the 
establishment of a Building Authority have been developed nith the arslstame of the USAIDIOAS Can- Digster 
Mitigation Project. The current position is that the passing of the necessary enabling legislation to mandate the use of 
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the Code acd to set up a proper& staffed regu1atol)- bw is under discussion 

Dominica. Dominica is drafting legislation to include the Code in the Development C o m l  ReguIatiom. The legidation 
will be based on the model Pi-qsical Phming legislation prepared for the OECS wi th  the asismce of the 
UNDP/UNCHS. 

Turks and Caicos Islands. In the the and Caicos islands (TCI) the TCI Building Code was included in the building 
regulations of 1990 acd has beenin use for the last 11 years. The building fratemip bas foumi no major problems d b  
the use of the Code. Copies of the Code acd Guidelines are printed by the Department of Planning and sold to 
developersand the building fraternity. 

It is important to kaou. that the Codes that have been drafted for the various States are (with the exceptionof the S t  
Kim and Nevis Code) based on the technical requirements of CUBiC. In fact, ce~tain parts of the OECS Codes such as 
wind and arthqmke loads simply refer to CUBiC as the prkipal reference. The Codes however comain&nk&&ve 
requirements that are specific to patticular States. 

Table: Summary of Building Code Status 

i q e m r s  being mined 
the use of the Anguilla Building Code. Government of 
Building Code being used At presem the Poblic Wods 

(administered by the Depamnem of 
physical planning). TIE A n o m  Electronic version 
General's office is now discussing the 
draft legislation uith the Public Woks 
and the Physical Planning Departments. 

building code. Legislated in 19% as purchased h m  the 
Government Primer)- 

The Government proceeding uith the available for the the engagement of an 
establishment of a Building Authority Barbados National adequate number of building 
and the appointment of Building Standards InstiMe inspectors for monitoring 
Inspectors. Technical pm\isiom of the r e s i d e d  commaion 
Code based on the standards comained in Other buildings mill be 

monitored pmfesiord 
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engireers and architects 
Detailed mmmemlations for engaged on a case by case 

establishing the Building Authority and 
other mechanisms required for legislative 
m i e a  completed in 1999 aith the 
assistance of the OASICDMP. 

The working papers for the enabling 

national building code. available fmm the Belmopan h e  building 

Draft of technical srandards forBelize 

given to the mmre of 
by the Belize Chamber of Commerce and inspection desired and to the 

mrmber of building 
impectorsrspairedand 
mining reqnirements. 

Documents completedin December 1999 

Physical Planning Act which ndl 
mandate the use of the Building Code. 

available fmm the 

and dishiiuted for w m e m  in 1984 - 
not adopted A revised Code has been 
dxaftedandisbeingdiscussed. to move the pmjen 

will have w be angmemed to 
Parishes and in Kingston-St. Andrew. e- that buildiog plam 

can be propetty miea-edin 
accordarce nith the 

hnp://www.oas.org/pgdm/document/codemtrx. htrn 
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St  Kits 
and Nevis 

Building code appmved by Pariiamem 
andmandaredforusebythe 
Development Control and Planning Bill 
which was gazetted in 2000. 

The building regulations include the 
Building Code and Building Guidelioes 

Thecodeand 
Guidelines have been 
wmpiledin one book 
Thisismailableatthe 
Government primen- 
for EC.$300.00. 

Four building inspectors are 
inplaceinStKinsandone 
in Nevis. 

I St. Lucia I Code draftedand acceptedby the I Copies of the Code aod I There are twekebniicbhe 1 
I I Developmenl C o m l  ~utlwnty. Code is impectors in the employ of 

based on OECS model buildmg code. the Develo~mem Coutml 

- 
I 

Trinidad 
and 
Tobago 

Turks and 
Caicos 
Islands 

Physical Plarminp Bill dlafted and 
fomardedfor legislative w a l .  This 
BiU will mandate the use of the Code and 
Guidelines. 

The Trinidad aod Tobago Building Code 
bas been dmled and is submitted for 
wmmentsby the building fiaterniy. The 
enabling legislation has been submitted 
for legislative approval. 

available to the 
Govexmuem by the 
OASICDMP project 

Electronic versions will 
also be m~aihble. 

Hardcopies and 
elemnic versions -ill 
be available from the 
Government of 
Trimdad and Tobago 
upon com~letion 

I 
- 

Small building code being Wed based 
on Chapter V of CUBiC. 

For engineered buildings B r i W  
American and Canadian codes are used 
asstandards. 

TCI Buildmg Code included in the 
building regulations of 1990. Code in 
regular use in the islands since 1991. 

The technical requirements of the Code 
are based generally on CUBiC. 

Revisions to the administrative sections 
of the Code are carried out by the 
Depamnem of Plarminp and members of 
the building fraternity of TCI. 

Hard copies are 
available from the 
Depamnem of 
Plarming 

Electronic versions mil l  
also be available. 

A**. The impectors 
are engaged mainly in 
monitozing residential 
wILStmCtion 

Special committee mandated 
to prepare building 
regulatioxts for legislarive 
mtm. 

There are three building 
impenors and one building 
wntml engineer on the staff 
of the Depamnem of 
Planning. Monitoring of 
wnmuction of large 
buildings such as hotels and 
wndominiums is gelled@ 
carried out by engineers and 
architects engaged as 
special Impectors. 

I I I I I 
USAIDIOAS Post-Georges Disaster Mitigation: http:/11\1\1\ oas.org/pgdm Poge Ian updoted on I7 Sep 2001 
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Multi-hazard Building Design: 
Course Overview 

Most of the decisions that determine a buildings ability to aitbstacd the effectsof nahml hazards are detamid 
during the original siting and design of the srmctme. To assist aith compiling and disseminabg infomation on 
building design apprupriate to the hazards prevalent in the Caribbean, the PGDM supported the C o d  of C a r i i  
Engineering Organimtions in the development and implememation of a multi-hazard building design course. The 
objectivesof the course are twofold: 

To provide structural engineers with a deeperunderstaoding of the fundamentals of wind and eartk@ce 
hazards and of the design process for resisting these hazards 
To introduce the course participants to the standards and building codes r e l W  to the Caribbean region for 
wind-re- and earthquake-resistant design 

The 5day course is srmctured in two modules. A first module of 2 days inuoduced the wncepmal and conmoction . . 
ad 

' tion elements. The second module covered the more technical material geared at practicing design engirPea. 
The course also innoduced wcipanls to the standards proposed for CUBIC 2OOO for wind- and 
design The specific topics coveredin the course include: 

i. HurricaneandeaahquakehazardsintheCaribbeaq 
ii. Multi-hazard design-qmergies and contradictions; 

iii. Conceptual designs to resist hurricanes and eaahquakes; 
. Determination of forcesfornse in analysis; 
E OLdline of mCd pl'0CdllIes; 
1. Detatling 

Course overview: St. Kitts, Fall 2000 

The P W M  sponsored the first offering of the Multi-hazard Building Design course at tbe Ocean Tenace Inn in S t  
Kim during the week of 13 November2000. Sixteen public- and private-sector engineers participated in the fall week- 
long course. PGDM sponsored the participation in this course of Public W o h  Directors and Engineers from 
An!igua/B&uda and St. KiWais, as aweU as two participants from the Engineering Facult?. of th: Universiq of tbe 
West Indies. St. Augustine. %ate sector engineers from the project cowmies pdcipated in the course h of charge. 
Private-sector engineers from other countries could participate upon paying a course fee. A final repon on this comse 
was produced by the CCEO. 

The Universitv of the West Indies is undertaking a critical review of the coum. to determine which wmoonents wnld 
be incorporated into both final year undergraduite and postgraduate studies in the Depamnem of Chi1 ~ngireering. 
The Engineering Faculty also intends on incorporating this course into its continuing education come series. 

Course Materials 

Course Outline (HTML) 

Cover. Table of Contents and Inuoduction (MS Word 75k) 

Al Hurricane and Earthquake Hazards in the Caribbean (MS Word 65k) 
o A1.1 Hurricane Hazards: Figures and Tables (zip archive 1.235k) 
o A1.2 Earthquake Hazards: Fi,ws and Tables (zip archive 335k) 

A2 Multi-hazard Design (MS Word 100k) 
o A2.1 Synergies and Contradictions: Figures and Tables (zip a r c b e  900k) 
o A2.2 The Processof Strumml Design: Figures and Tables (zip archive 330k) 

A3 Conceptual Design (MS Word IjOk) 
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o A3.1 Conceptual Designs to Resist Hurricanes: Figures and Tables (zip =hive 960k) 
o A3.2 Conceptual Designs to Resist Earthquakes: Figures and Tables (zip archive 1,01%) 
o A3.3 Problems AssociatedwithDetailing and Conshuction: Figures and Tables (zip archive 380k) 

B1 Determination of Forces (MS Word 115k) 
o B1.1 Determination of Wind Forces for Use in Analysis: Figures and Tables (zip archive 1.350k) 

B2 Analysis (MS Word 150k) 
o B2.1 Outline of Analytical Procedures- I: Figures and Tables (zip archive 50k) 
o B2.2 Olrtline of -tical Procedures- II: F~gures and Tables (zip archive 475k) 
o B2.3 hmduction to mmamic Analysis: Figures and Tables (MS PoaeIPoint 38%) 
o B2.4 NEHRP Analysis: Figures and Tables (zip archive 490k) 

B3 Detailing (MS Word 135k) 
o B3.1 Detailing for Hurricanes: Figures and Tables (zip archive 2,070k) 
o B3.2 Detailing for Eaahquakes: Figures and Tables (zip archive 11%) 

Other Materials 

Architectural Practice and Earthquake Hazardc. W o m i a  State S e i i c  Safely Commission 

Wind Engineering in the Caribbean Dismer :\4itiptian Project. Tony Giibs 2001. 

~~ ~ .~ ~ . 

USAIDIOAS Post-Georges Disaster Mitigation: hnp://\r~\-\v.oas.org/pgdm Page I& updated on 18 Sep 2001 
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USAIDIOAS Post-Georges Disaster Mitigation Project 

Building Inspectors Training Workshop 
Antigua, 1526 January 2001 

Workshop Final Report (?&Word 150k) I Workshop RecornmendationsI \Voorlishop %laterials 

See also: Building Code Sensitization Meeting Ovewiew 

The USAIDIOAS Post-GeorgesDisaster Mitigation (PGDM) project hosted a two-weekwoikshop for over25 Building 
Inspectors from Antigua and Barbuda and St. Kim and Nois. The wohhop was held in Antigua, 15-26 Jammy 2001. 
The purpose of the wodcshop was to miew with the participants the problems of inspection of developmentsfor 
adhere~~ce to acceptablebuilding practices as prn* in eltisting building codesin Autiigoa and Bahda and St ILms 
and N a i s  and to impress on participants the need for safe construction to mitigate the actions of e m m e  n;dmaf, er-ems 
of h u u i m s ,  iimy &all and e d q m k e s .  The f i s t  4 days of the course focosedon issues appmpriate to imhidnals 
who provide building inspection senices to banks, innnance companies and other private sector organkiionr 

The wolkshop was designed to be as practical as possible, uith participants b e i i  asked to examine and to critique 
building plans and buildings in construction The focus of the e x a m i d o m  a= to determine whether the plans meet 
witb the requirements of the Building Code and whether the constmaion meets tbe terms of the building pemdn issued 
for construction of the buildings being examined There were a minimum of lectures. Selected~esomce persons guided 
the participants in Wu examination of tbe building plans and field construction Eltisting buildings and building sites 
were examitred, ranging from small houses to major officeand public buildings, exposing the participants with the 
range of problems to be solved in the inspection ofbuilding plans and construction 

Participants spent about 40 percent of Wu time discussing the details of inspection of facilities uith resomce personnel 
and 60 percent of the time in actual examination of building plans and field construction 

Participants in the full two-week course were drawn from the Development Control Authorities or -es q n s i b l e  
for plamnng and with the responsibility for approving building plans and for inspection of constmaion AU participants 
were to have technical training at a technical instime and norm@ engaged in field inspection of c o ~ o n  after 
examination of plam subrninedfor appm-al. The initial 4 @s of the course were also open to idxidoals who p i d e  
building inspection senices in other contexts. 

The resource persons invoh.ed in the organization and presentakion of the wokshop were all practicing architects and 
engineerr R.hO h e  had extensive experience in the design of buildings and in the inspection of commclion in the 
Caribbean and and were able to relate to the problems facedby the building inspectors. The coodinator of tbe program 
was Mr. A h y n  Wasoq who has coordinated s i rn ik  programs in Autigua, h g u i h  Bahados, British Vugh id;mdr 
Domimca, S t  Vincent and the Turks and Caicos Islands. Mr. Wason was invoked in the development of the C a r i i  
Uniform Building Code (CUBiC) and the OECS Building Codesaod Building Guidelines, which have becomethe base 
for the building regulations in Antigua and Barbuda and in St. K i t s  and Nais. 

In response to requests made at the building inspector mining wo&hops. PGDM prepared and delivered uith Ue 
approval of both governments, 25 copies each of small-format versions of the building codes and building guidelines for 
AntigmBahuda and St. KittdNais. These documems were specdly formatted and prepared for ease of nse by 
government building inspecton while they are at iaspection sites. 

Course Materials 

Training Course Agenda (HTML) 
Building ~uidelines Workbook (MSWord 70k) I Building Guidelines Workbook Answers (MSWord 80k) 
Discussion Notes on How to Build a Small House (MSWord 90k) 
Notes to Guide the Review of the Design of Small Buildings (HTML 25k) 
Lechlre Notes: Design. Construction and.\Iarntenance of Access Roads and Drainagefor Developmenfs fHTML 
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Background Documents 

The Importance ofDevelopment PlansfLand L'se Policy for Development Control (HTML) 
Vatural Hazards in the Caribbean (HTML 15k) I Figures (HTML 1,650k) 
Hurricanes and Their Effects on Buildings and Structures in the Caribbean (HTML 3%) I Figures and Photos 
WTML 3,OOOk) 
Antigua: 

o Antigua andBarbuda Land Development and Connol.lct C-IP 235 (HTML) 
o Construction Principles in .4ntigua & Barbuda (HTML 31k) 
o ;fntigm;Barbuda Procedures for the Emmination of Plans and the Inspection of Buildings (MSWoxd 

115k) 
Belize: Building Procedures in Belize: Design and Construction of Small Buildings (MSWord 42Ok) 
St. KitWNevis Consmction Principles and Practice as related to Small Buildings in Sf. Kim and .'&is 
(HTML 35k) Appendices m ) :  Figures 1-3 (200k) I Pictures 1-9 (950k) I Pictures 10-20 (42%) 1 Pictures 21- 
29 (720k) I Pictures 30-39 (375k) 

Other 

Building Inspector Training Course Opening Remarks: Minister Bernard Walker and Cecil! Noms, Direaor 
OAS Amigua/Bamuda 
Remarks by Don HiU &remy of the Amigua/B&uda Plumbers' Assoclatl . . 

on 
&gua/Barbuda Development Control Authorig (DCA) Staff Training Program (Fall 2000) 

o Final training pmgram repon by DCA 
o Wason Recommendations to the Development Conml Authorin' (Word 27k) 

. .  . . . ~ 

USAIDIOAS Post-GeorgesDisaster Mitigation: http:ll~~un.oas.orglpgdm Page Ian updoted on 17 Sep ZOO1 
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USAIDIOAS Post-Georges Disaster Mitigation Project 

Building lnspectors Tiaining Workshop 
Antigua, 15-26 January 2001 

Workshop Materials 

Workshop Information 

Final report (MSWord 150k) 1 Recommendations 
Announcement 

Course Materials 

Training Course Agenda (HTML) . Building Guidelines Workbook(MSWord 70k) I Building Guidelines Workbook Answers -Word 80k) 
 isc cuss ion Notes on HOW to Build a Small House (MSWord 90k) 
Notes to Glude the Review of the Design of Small Buil&ngs (HTML 25k) 

Background Documents 

The importance of Development Plans,Zond Cse Po1ic.v for Development Control (HTML.) 
.Vatural Hazards in the Caribbean (HTML 15k) ( Figures (HTMI. 1,650k) 
Hurricanes and Their Effects an Buildings and Structures in the Caribbean (HTML 3%) I Figures and Photos 

3,000k) 
Antigua: 

o dnrigua and Barbuda Land Development and Control Act C4P -73j (HTML) 
o Consmction Principles in Antigua & Barbuda (HTML 34k) 
o ;InriguaBarbuda Procedures for the Examination of Plans and the Inspection of Buildings (MSWord 

115k) 
Belize: Building Procedures in Belize: Design and Consmction ofSttral1 Buildings (MSWord 42Ok) 
St. Kins/Nexis: Consmcfion Principles ond Practice as related to S ~ ~ ~ a l l  Buildings in St. Kins md Se-vis 
WlML 35k) Appendices m): Figures 1-3 (200k) I Pictures 1-9 (950k) 1 Pictures 10-20 (42%) I Piclures 21- 
29 (720k) I Pictures 30-39 (375k) 
Remarks by Don Hill, Secretary ofthe AntiguaJ'Barbuda Plumben' Association 

Wason Mission to Antigua, Barbados (October 2000) 

Mission Report (Word 51k) 
Antigualsaxbuda Development Control Authorin. @CA) StaffTraining Program: 

o Final mining pmgram report by DCA 
o htmdwtor?. Remarks The Use of the Building Code and the Building Guidelines (WonlPerfect9k) 
o Information to be Examined by Building Inspectors (Word 6%)) 
o Participant List (Word 21k) 

Recommendationsto the Development Conml Authorih- (Word 27k) 
Signing Ceremony forEstablishment of CDB Disaster Mitigation Fadily: CDB Remarks (Word 33k) 1 USAID 
Remarks (WordPerfea Ilk) 

Wason Mission to St. Kitts, Antigua (November 2000) 

Mission Report (Word 59k) 
St. Kitts and NevisDevelopment Comml and Planning Bill 2000. Pan VIE: Building Regulatiom (Word 29k) 



Buildinglnspector Course Preparatory Materials 

Terms of Reference 

A l a y  Wason 

http://www.oas.or~pgdmldocumentlBITC/bitcmatl. htm 
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Meetings with Home Builders and Home Owners 

Antigua and Barbuda and St  Kitts and Nevis 
5-14 March 2001 

Handouts: Discussion ~Vores on How to Build a Small House (MS Word 90k) 
Drafr Contract between o Builder and an Ownerfor Consrrucrion of a House OI.IS Word 50k) 

See also: Build~~ls Inspector Tra~idty Course Oven-icu 

To fmher support and encourage use and application of existing building codes, the USAIDIOAS PosI Georges Digaer 
Mitigation Project (PGDM) hosted a series of discussion meetings nith home owners and home builders in Antigua and 
Barbuda and in S t  Kins and Nevis during March 2001. The purpose of the meetings aas to discuss withpamciparus 
the problems of building a d house to be resistant to the nannal hazards of Inmicanes and moderate eanhpakes 
which affectthe islands, and to developsimple and effectiveways of engaging persons to design the house and then to 
e w e  builders to construct the house. The intention was to v i d e  the potenrial home onaeraith the information that 
wouldlead to appmprhte decisions uitb respect to the resist&% of the building to the natnral hazards and its hp.3 on 
the proposed cost ofthe building before si& a wnhact with the builders. Tbe meelings were designed to this 
infomation in an internaive manner with the participanrs being h o k e d  in the decisions forbuilding tbeu house. The 
wodshop presentations focusedon the ~uildi& ~uidelines, the use of which is mandatoq. The for s&%g 
building appmval fmm the relevant Ministry and Development Control Antboxity were also discossed 

Participants in the meetings included those who are proposing to build small homes, designers arni builders of small 
homes, representatives of the State and Technical Colleges, and representatives of the wnhactors aaociations and the 
plumbers as.wciations. The meetings were held in the arering so as to allow persons who h e  to spend a fan & at 
work to anend the meetings. Meetings were held in S t  John's and Llhrta (Antigua); Basseterre, Cayonand Sady  Point 
(St Kins) and Charlestom and Gingerlad (Nais). The BAuda meeting was camzlled doe to the eleftionsthere. 

MI. Addison Workman, a Consulting Engineer of Antigua and Barbuda, and MI. Lavaie Elmes. a Comohing Engineer 
of S t  Kins and Nais, were the W p a l  resource persons for these meetings. Mr. Alny Wason m a t e d  the 
sessions. MI. Wason has coordinated similar programs in Antigua Anguilla, Barbados, British V i  Islands. 
Dominica, St. V i m  and the TI& and Caiws Islands and was invoked in the development of the Can- Uniform 
Building Code (CUBiC) and the OECS Buildmg Codes and Building Guidelines. which have becomethe base forthe 
building regulations in Antigua and Barbuda and in St. Kitts and Ne\is. 

Meetings were also held with members of the building htemities in Antigua/BAuda and S t  KitwNais to discus 
strengthening of the use and enforcement of the building code in both countries. A repon of these meetings n-as 
produced which wmaios tbe folloning recommendations: 

The Govemmem should relax its finandal rules to allow the Developmem C o m l  Autho* (DCA) to seal the 
regulatory documents under the similar controls in place for the paymem for dmelopmemapplicationfees. This 
will make it easier for the DCA to encourage the applicants for dmelopmempermission to purchase wpies of the 
Code or Guidelines as applicable,and hence e n s w  to some extem that the buildings are b e i  designed in 
accordance nith accepted staadards. 
The DCA should be strengthened on a tempo* basis (at least six mombs) by the addition of an eqerienced 
development control engineer who will work uith the Building lmpectors and show them how to deal uith tk 
examination of plans and inspection of consauction of all hpes of development. 

St. Kitts.Vevis 

The Building Boards of St. Kitts and that of Nexis should be strengthened on a temporar?. basis (at leaa six 
months) by the addition of an expienced development control engineer who nil1 work nith the Building 
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h k p s o ~ s  and show them how to deal with the examination of plans and impection of c o ~ o n  of all 
of development. 

Other Resources 

Make the Right Connections. 4 .\lanual an Safe Consmction Techniques. November 1995. Avidablein HThU 
(30 individual pages, each appmx 35k) and Microsoft PowerPoin197 format (large: 2.6mb). 
Diagramsfor the OECS Building Guidelines. 1999. Document is in 8 sections w, 2,87% total]. AuIKAD 
dtauinp files are also available for download through this document [ZIP files containing DWG format 
~ u t o ~ t b  files, 2,235k total]. 
Hurricane Resistant Home Impro~~ement Program: Toolkit. RevisedDecember 1999. w 7%]. 
Basic .i.finimum Standardsfor Retrofitting. May 1997. (HTML. 700k) 

~ . . ~  ~ ~. ~ ~~ . . . . .  ~~~~ -. .. .. .. .. .. . ~~ ~ ~ ~~ 

USAIDIOAS Post-Georges Disaster Mitigation: http:ll\~u~.oas.org/pgdm Page last updated on 17 Sep 2001 

http://www.oas.org/pgdm/events/sensitiz. htm 
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Hazard Mitigation in the Insurance and Banking Sectors: 
Roundtable Discussions in AntiguaIBarbuda and St. 

KittslNevis 
Natural hazards in the Cariibea~~, such as hurricanes, earthquakes and landslides, re- cause damage across all 
sectors of society and the economy. While there is little that can be done to stop or alter the p r o w  of hazardoar 
events, much can be done to minimize their effectson homes, cornmuoities and economies in the region As holden of 
mortgages and insurance ponfolios in this hazard-prone region, national and regional banks and immarre w m p i e s  
have a vested interest in promoting ~vlnerability reduction While tbe success of w l ~ ~ x a b i i  redaction measnres such 
as building codes depends, to a large degree, on proper implementation and enforcementby government, financial and 
insurance companies can play a simcant role in promoting hazard-resistam building practicesthrough financial 
incentives, educational information and promotion of minimum building standard.. 

C a m p h e  insurance focusesforemost on spreading or dismbuiing losses, rmher than on reduchg losses. It is in the 
indusny's imerest, however, to promotenherability reductionin its market, and wmeqaerdythe potential losg as t i i s  
would lead to lowerpremium rates (because the risk is lower) and a larger overall ma&% The irnmame indosnf can 
promote loss reduction through incentives to poliqbldersfor taking loss redaction measmes, and trJ. pmviding sappoit 
for public sector and wmmuni~-baseddisaster prevention In the retail lending sector, it is in a b d s  best imerest to 
ensure that the buildings built or pun:l!ased with their fnnds will m i v e  through the life of tbe momge. 

As both the insurance and banking sectors play significam roles in building and dexelopmem, UE FGDM organized a 
series of roundtables with representatives of the banking and inmrance industries in Antigua'Baxbuda and St 
Kins/Nais regarding private-sector approaches to supporting more resilient building practices. T h  rombhble series 
builds off hazard mitigation initiatives in the insurance sector that were begun under the CaribbeanDisaner Mitigation 
Project. 

The first of the ta;o roundtables was held in Antigua on 18 Jammy 2001; the second meeting aas beld in S t  Kim on 4 
April 2001. All innuance companies and retail banking establishments currently active in AntigualBarbnda and St 
Kins/Ne\is were k i ted  to participate and both meetings included participants from both wnnhies. There were 31 
representatives from the banking and insurance sectors at the first roundtable and 22 at the second 

Four primary approaches and mechanisms for more fu@ integrating hazard mitigation into the opedom of these 
sectors were idemified and discussed in detail: 

1. Establish eff&eecooperationbeta;eenbankers/~rs/co~ction professionals and aades people. 
2. Achieve effectivedissemination, application and enforcement of building codes 
3. Upgrade public awareness on vulnerability reduction codbenefits, methods and procedmes. 
4. m m  the banking sector] Reduce reliance on the existing insurance mechanircm (due to high and iuflexiile 

costs). Focus on betterbuilding standards and new group inmrance mechanisms. 

The results of these discussions are available in the i ~ l i n l  r:]mn forthe roundtable series. On additional outwmeof this 
roundtable series a-as that the professional organizations for both the banking and innrrance sectors in Anrigoa/Baxbu& 
and the banking sectorin St. KittdNais had reorganized themselves. 

Roundtable Documents 

. F i  Roundtable [Antigua 18 J a n w  20011: Agenda I Discussion Materials I Roundtable 1 repon 1 Roumbble 
1 T w r i p t :  Pan 1 I Pan 2 I Pan 5 
Second Roundtable [St. Kins, 4 April 20011: Agenda I Roundtable 2 repon 

Other Resources 
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a Insurance. Reinsurance and Catastrophe Protection in the Cm'bbean: 
http:lluuu..oas.o~~enlcdmp/d~ot/'t~~mnc.hun . Risk Transfer and Finance Experience in the Caribbean, by Jan Venneiren: 
h n p : l l u w w . o a s . o r g / e n ~ ~ d m p / d ~ ~ u m e n t / p a p  
Caribbean Disaster Mitigation Project'slnsurance. Reinsurance and.h'ahiral Hazard l'u/nerabili~Re&ction 
page: h n p : I l a w w . o a s . o ~ e ~ c d m p l i ~ . h t m  
Post-Georges Disaster Mitigation pmject page: hnp://uww.oas.org/pgdm 

USAIDIOAS Post-Georges Disaster Mitigation: http:llu~.oas.org/pgdm Page last upaiued on I7 Sep 2001 

hrtp://www.oas.org/pgdm/events/Insurance/insurann. htm 



Hazard-resistant Constntction Resources Page Page 1 of 3 

Hazard-resistant Housing 

A substamial portion of the housing stock in the Eastern Canibbean is built Un~ugh the 'info& satof and does not 
meet official stadads. Much of this housing is vubzrable to the impacts of natural hazanis. Under the C a x i i  
Disaster Mitigation Project, selected non-governmental National Development Fonndations were asisted in e s a b h h g  
Hurricane Resistant Home Improvement Programs. These programs include olmeach to homeoffnerg miring of 
conshuction artisans, minimum standards for refrofitting, and a revohing loan fund to linance small 
conshuction~improvements. In Antigua and Barbuda, the National Development Fonndation bas been operafing the 
program since early 1999. 

Under the Post-GeorgesDisaster Mitigation Projecr, safer housing acrtcitieswere reviewedin AntigWBarbnda, St 
Kitts4Nevi.s and, for wnpriwn, S t  Lucia. Under this assessment, the status of the foltowing achitieswere m i d i n  
these three wumries: 

the Hurricane Resistant Home Improvement (both traioing and lending) that begannnder the CDMP in Antigua 
and Barbuda and the status of similar non-govermnental p r o m  in St Kitts4Nevis. 
government-sponsored housing programmes in both coumries 
options for low interest lending programmes or other mechanisms for supporting safer housing actkitis. 

A summaq of the fmlmgs of this assessment is included below. The full findings and recommedatiom are a d a b l e  in 
the final report. .l Re~,ieu offhe Safer Iiousmng ~Icfn,~oes m ..lnrigua~Barbuda. Sf. Kitfs,.\evis and Sf Lucra lltis repon 
was produced by Bvan Walwtt, Executive Director of the National Development Foundation of St. Locia 

St. KittdNevis 

The housing situation in S t  Kitts and Nmis is mimarib affectedby availabiity and accesstity to land Moa of tbe 
available land in St. Kim in particular was, and is, owned by largeeestates. The Government h& acquired moa of those 
estates. In Nais, the situation is different as most of the lad is ownedby private i&hidnak. 

The ownership of land in St. Kitts by the Government makes private sector housing developmentsalmost inqrossiile 
and the sale of land to potential homeowners can be heavily influenced by political wnsideratiom. With a nmem 
population of approximately 16,000, there does not appear to be an urgent need for land, and unphnd  dmelopments 
are not readily apparent. However, developments in the La Guerite area, rear the resen~oir, suggests tbe nature of things 
to come. 

Another factor that affects low-income housing developmem in St. Kins is the aversion for w h n  houses. The 
constructionmaterial of choice is concrete. wtwiithtadhg the fact that for low-income homeomkxs carmete 
structures may not be affordable. This aversion for wooden srmctmes p a r t i e  the T111 phwood q be tbe caux 
of the third factor to be considered the lack of wmrnunity or family coming together to erect a house for a  end or 
family member. This type of achity still occurs in Ne\is but is pmctically non-existent in S t  Kim. 

There are no formal training programmes for the conshuction of hazard resistam houses. The lessons taught &the 
elrperience of hurricanes in recent years b e  created the awareness of the need for such housing These lessom 
hownever, may soon be forgotten 

Finally, the accessibilityto financing as an impediment to the low-income homeoaner. -re fonds are a d a b l e  the 
criteria for eligibility for access to those funds often present an insurmonntable hurdle for most low-imme earners. 

The housing situation in Antigua is affectednot so much bx the availabiiity but bv access to land Most of the a d a b l e  
land is owned by the Government. Though the lowincome earner is unable to purchase lad, there are posibilmcsof 
renting "house spots." The Government also makes land available for sale. There is the perception howmer,that 
without political connections. as in the "Land for Youth Project," the effort to acquire such land is an exercise in fotilit?-, 
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resulting in a lack of aggression in the effon to own land, es&aUyamong low-income earoers. This p~&caIWnt 
and is, leading to the increase in squatting. There is a great demand for safe and affordable shelter as evidencedby the 
new building %stems b e i i  intro&ed. wooden housLs, though, remain poplar. 

The expenems of Hunicanes M a d p ,  George, Luis, Hugo, lo&, Debbie and Lemy are still fred~ in tbe miods of 
many resulting in a heightened awareness of the need for disaster mistam consunction teclmiques, adherexe to an 
appropriate Building Code and Standard and a recognition of the need for proper training. 

The only recognisable form of adining is that pmvidedby Antigua Masow Prodncrs Ltd, which focoseson the metbods 
of mixing concrete to achieve the required PSI. There are suggestions of on-the-job training bul this cannot be relied 
upon TWO training manuals have be&~~roduced in .4ntigu&arbuda: 

A Manual for the Construction ofHurricane Resistmt Homes in Antigua and Barbuda by tbe Nalional 
DevelopmentFoMdation of Antigua and Barbuda; and 
Buildlt Strong - Training~Uanual by the Governem of Antigua and Barbuda. 

There are a m b e r  of financial institutions which ikmx the acquisition of houses forthe middle and qpa income 
earners. The naditional financial Mans find it difficult to cater to the needs of the low-income earners and to tbwe 
persons whose incomes are not regular or easily verifiable. 

Eventhe National Development Foundation, whose mandate is to provide such senices, finds it difficult to do so. 
Though the funds are mailable, it is the access to those funds that creates the difficulty. 

St. Lucia 

In July 1994, the Directors of the National Research and DevelopmentFoundation appmved the esrablishmem of a 
revohing loan facility for financing of Rehufimng and Safer Housing Fmjects for St Lucian homeowmrs in the low- 
income sector. 

The primaq goal of this facility was to better enable homeonwrs. small emrepreneuxs, conhacton, arlisms and non- 
professional builders to adopt appropriate and cost effectivedisaster \ulnerabil@ reduction m- in the infomral 
housing sector. 

The funds were intended to be used for: r e t m ~ s a f e ~  existing smrclures againa storms ard Wcanes; 
renovating existing structures; extending existing structures to better accommodatebasic fami& needs; pwchadng 
existing small structures; and building new small structures. In each appmved case. the building tionld be remmted. 
Loans would be granted to a maximum of EC$15.000.00 per pmject for not more than four years. 

The following minimum eligibility criteria applied: 

real need of the family 
credit rating of the applicant 
ounership of the stnmure 
ounership of other tangiile assets to be e m b e r e d  
family capability to repay within 48 months 
emplopentstatw and real asset worth of the applicant 
family debt ratio under 40% 
availability of funds at NRDF 

The Directors agreed to enter into collaborativeanangements nith loc& regional and imemtional imiMiom and 
agencies to mobilise technical, financial and other resources for the suppon of the Programme. The Formdation accepted 
the imitation from the Organisation of American States to participate in the Retmfitting and Safer Housing Programme 
in conjunctionand collaborationnith the Co-operativeHousing Foundation (0 and Caritas Aniilles Ltd. 

After much discussion and debate, the Foundation, in April 1995, decided to niMraw fium the CHF fu&d componem 
of the pmject since it did not consider the CHF terms and conditions amenable to the interests of its cliemele or in 
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keeping with its cdi i l i t J .  and, in particular, the self-sustaining priorities of the Foundation The Foundation comirmed 
its ounProgramme which included a retrofitting component in keeping with the specific~nlnerabii duction 
standards of the CDMP, and close collaboration in information sharing, market@ stafftraining with Caritas and the 
OAS. 

hfmketing. The madceting of the Programme commencedmth a household m e y  of the two pilot c o d e s  of G m  
Islet and Dennery. This was followedup with an e x t e h e  d e t  soldg- which ibmated the extent and natw of 
demand and finance required forboth hurricane retrofit and household safety and improvement pmposes. 

Community meetings, radio and television talk programmes, press releases, church notices as usell as comact with 
Community Leaders assisted this process. The Foundation actively marketed the programme to other finaacial 
ins!ihnions aod insurance companies. 

Training. The other major preparatory acthityu% the training of a pool of tradesmen and artisam to soppon the 
project. The Foundation obtained the assistance of the Sir Arthur Leuis Community College in pmxiding two tutors to 
cany ont practical training in renofitting techniques. Specific topics covered were: indallation of mof ties, hrmioure 
clamps and ftaming anchors; construction techniques forflwrs. walls and roofs; and safetyprocedmes. Tbe 
Foundation's Project Ofiicers, as well as the Caritas Project OBcer. !%-ere nained in the process. 

The workshop methodolorn inchuled: 

W o n  on the Safer Housing Programme 
lectures and W o r n  on the content of the Retrofitting Hadbeak 
Review and discussion of retrofitting techniques as shoun on a video 
The practical application of the retrofitting techniques to one or trvo srmctures 

Insurance. The Foundation was able, through a local insurance broker. to obtain Gmup Insurance at vet- reasonable 
rates for those persons benefiting from the Housing Programme of the Foundatioq on condition that all properties be 
retrofitted. The Project Officexs of the Foundation were hained by the insurer in pmpee  evaluations. % a-om 
upon which the premium is based, are acceptedby the insurer. 

In cases where the insured is unable to meet the fim yeais insurance premium. this is paid for @ the Fonniation and 
added to the amount borrowed. The insurance company informs the Foundation when the renen-al premium becomes 
due and the Foundation then advises the client to pay and where this is not possible p a p  the premium and charges the 
client's loan account. 

CDMP Safe Construction Techniques, Guidelines and Minimum Standards 

1. Basic ,\Iinirnurn Standards for Retrofitting. May 1997. (HTML. 700k) 
2. .\lake the Right Connections. -4 .\lanual on Safe Construction Techniques. November 1995. Availablein HTML 

(30 individual pages, each appmx 3Sk) and Microsoft PowerPoint97 format (large: 2.6mb). 
3. Hurricane Resistant Home Improvemenr Propra~n: Toolkir. Raised December 1999. (HTML 7%) 
4. Safer Building Toolkit for Credit Litions. December 1998. (HTML 160k). 
5. Proceedings of the 1999 iiorhhop on the CD.\lP Hurricane-resistant Home lrnpro~*enrenr Proprom December 

1999. (HTML. ll5k) 
6. Cost Benefits of Disasier .\litigation in the Consrruction Indusrn. .4 Case Sturn-. Jammy 1995. (HTML. 4%). 

USAIDIOAS Post-Georges Disaster Mitigation: hnp //\\XIS oas.org/pgdm Page larr updated on 17 Sep 2001 
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Post-Georges Disaster Mitigation 
Objecnve : I Oojecuve 2 l Objemvs 3 1 Objes(iva 4 

Objective 3: Comprehensive national emergency shelter policies and 
programs established, with appropriate training for emergency and 
shelter managers in both countries 

Emergency Shelter System Strengthening 

National Emergency Shelter Management Policy~andbookDevelopment 

Under a memorandum of undemanding with the OAS and uith funding from the PGDh4, the Cariibean Disaster 
Emergency Response Agency (CDERA~ assisted both .4ntigwl3dudaudaand S t  Kms/Nevis wittithe developmeruof 
national shelter management policies and guidebooksfor the implementation of those policies. As part of this 
assistance, CDERA uadertook the follow$ activities; aII work &as undertaken in collaboration aith the national 
emergencg management offices: 

Reviewedthe cumat shelter management policy, h i t i e s  and programmes in Antigna/Bahda and S t  . ~ . ~ 

KitWNevis. 
Updated the CDERA Model Shelter Management Policy and programme guide. 
Organized woxkshops in both countries to discuss and share experiences in the adoption and implemmation of 
national shelter management policies. The e t e d  model shelter management policy aas presented, as  were 
examples from the British Vigin Islands, Mo*semt and St. Lucia. 
hepared draft national shelter management policies for Antigua/Barhuda and S t  KmsMmis, based on the 
CDERA model and incorporating comments and suggestions from the national wo&hps. 
Organized one-day work sessions to present and discuss the full drafts of the national Shelter Management 
Policies and handhooks 

Documents: Ernergem!- Shelter Strengthening page 

Shelter Managemeat Training 

Both rhe National Office of Disaster Senices (AntigualBarbuda) and the National Emergeq- Management Agenq- (St. 
KiWNevis) have the necessq internal training and experience to conducl shelter management training courses forthe 
local shelter managers. To support local mining efforts. PGDM provided both national disaster officesaith 80 copies of 
the Ernergenq Shelter Management !mining materials. developedby USAID'S Office of Foreign Disaster Assisarpe. 
With support from the PGDM NODS organized and conducted a shelter management training course in September 
2000 to address existing gaps in its roster of mined managers for designated shelters. Further shelter management 
training is p l a d  once the shelter management policies and handbooks prepared under tlae PGDM are finalized 

Shelter Retrofit 

In An!iguaB&u& the PGDM supported renofit work on John Hughes School a designated emergem sheher. Under 
this a h i t y ,  the PGDM engaged a local engineer to review the mucture, recommend retrofit works and supen* the 
implementation of the recommendations. The project covered the cost of the building supplies and materials required for 
the retrofit. The Antigu&'Barbuda Public Works Depanmem pmvided the labor for this a&@. 

In St. Kitts and Nelis, the scope of the structural vulnerability assessment was e@ed in lieu of unde~taking a q  
direct retrofit acti~itiesunder the PGDM. 

Structural Vulnerability Audits 
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Appropriate building practices (design, c o n d o n  and maintenance) are a critical deteminaut of the resilience of the 
built emironment when faced nith the stresses imposed by natural hazards. A thorough aud~t of exisring bnildings can 
]dent@ significant niherabilities prior to the advent of a hazardous evem To i d e m  retrofit needs and snitabm- for 
msurance, stluctural %ulnerability assessments of selected government buildings and bddings used as emerge- 
shelters were carried out in AnigmBarbuda and St. KittsMois, with the support of the PGDM 

In these andits, the desigq conshuctioq maintenance status, locational characteristics and damage histon. of the 
selectedfacilities were miewed For buildings that b e  been designated as shelters, additional information mas 
collected, including the building's capacity and availability of required shelter amenities. Based on these audits, the 
shelters were categorized for use (during a storm or only after a storm) or recommendedto be discontinued as 
designated shelters. 

Documents: Structural Vulnerabilic Assessment page 

Pre-project Baseline (December 1999) 

Both Antigua and Barbuda and St. Kitts and Nois  have existing disaster managemem offices,aith frmctioning shelter 
management programs. Experiences uith Georges and other recent hnnicanes have identified w w  in the shelter 
management plans. Problems hMed poorly designed and located shelters, shelter stafting problems and w e  
undemanding by residents of shelter use. 

Cum@, both Amigua and Barbuda and St. Kins and Nmis rely heme on schools to serve as shelters. Simx t& 
were designed for a different purpose, these schools often do not have the appropriate facilitiesfor shelter ure. 
Additionally, many of the identified shelters wouldbe inadequate for any extendeduse in this c a p @ .  OFDXs sheher 
management training course was conducted in S t  Kitts and N o i s  during 1999. 

Widespxead adoption of hunicane-resistant construction and retrofit practices n f l  reduce the need for shelters dming 
hazard events. but a functioning shelter systemwill always be a critical pan of am. emergenq management plan 

Expected outcomes (December 1999) 

1. Each counn)- has developedand adopted national emergenq shelter policies and programs. 
2. Each c o w  has conducted shelter management course conducted for managers and local trainers. 
3. Each c o m  has completed~dnerabili~ audits for all schools currently idemified as shelters and dweloped 

plans for undertaking necessaq repairs. 

Activities 

.Vote: specific activities to be undertaken in each counm in suppart ofthis objective n~ill be defined through the local 
disaster mitigation planning process. 

Develop a national emergency shelter poliq and pmgram that is coordinated nith both the national emerge- 
and the national hazard mitigation plaos. Existiog shelter management programs niU be mien-ed in the 
development of the new policies and programs. 
Conduct shelter management training for shelter managers and selected local trainers, using OFDA's 'slter 
management training course. 
Conduct structural wulnerability audits for schools that serve as shelters in St. Kitts and Nmis. TIE CDMP 
methodologvni11 be followed and only facilities that were not previous& audited under the CDMP mill be 
included in this survey. 
Develop a plan for funding and undertaking necessq repairs to cum* identified emergency shelters. 
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Pre-PGDM Documents and Reference Information 

CDMP SchooUshelter~~nerabili~ reduction resources page 
Vu1nerabiliy.lssessment of Shelters in the Eastern CarIbbeon -a manual containing C o e  Terms of 
Reference, Retrofit Standards and Global Estimates for Remfit of S c h l s  and Shelters. (HTML 100k) 
CDMP SchooYshelter ~vlnerability assessmeus reports for schools in Antigua (HTML 17%) and St. Kins 
(HTML 175k) 
National plans to reduce the vulnemb'ity of school buildings to nanual hazards in Antigua and Barbuda OfTUL 
120k) and St. Kitts and Nevis (HTML 75k) 
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Emergency Shelter Strengthening 

National Emergency Shelter Management PolicylHandbook Development 

Under a memorandum of understanding with the OAS and with funding fium the FGDM, the C a r i i  Dis;mer 
Emergency Response Agency (CDFiRA) assisted both AntiguaBahda and S t  KimNwis with tbe developmemof 
national shelter management policies and guidebooksfor the implementation of those policies. As pan of this 
assistance, CDERA undertook the followingactivities; all work was undeaaken in collabolationwithtbe Igtional 
emergency management offices: 

Reviewedthe cnrrem shelter management policy, activities and progmmme~ in AntiguaBarbnda and St 
Kitsmais. 
Updatedthe CDERA Model Shelter Management Policy and programme guide. 
Organized worksbops in both countries to discuss and share experiences in the adoption and implementationof 
national shelter management policies. The updated model sheher management policy was presented, as were 
examples from the British V i  Islands, Monrsenat and S t  Lucia 
Prepared draft national shelte~ management policiesfor Amigua5arbnda and St KitwNevk, based on tbe 
CDERA model and incorporating comments and suggestions h m  the national wokshop. 
Organized oneday work sessions to present and discuss the full drafts of the national Shelter Management 
Policies and handbooks. 

The final drafts of these policies and handbooks are being circulated to the national disaster officesin other CDERA 
member states for review and potential adaptationladoption 

Both countries have agreed that the ddt manuals should be m r  reviewedby stakeblders and pemm~l  imobedin 
disaster management To finake these ddt documents and begin implementation of the mggested p r o m  CDERA 
will sqpr t  the following steps overthe coming year: 

A&ty S o w  Deadlines 
1. National circulation and mlew 
2. ConsMution of Emergency Shelter Management Committee 
3. Poliq and marmal adoption by relevant authorities 
1. Developmentof SklterManagement Program 
5. Shelter Management Train@ Program 
6 Establish budget to support program 
7. Identification selection categorization and preparation of 

shelters 
8. Organization of sheltexs for hunicane season 

J s ,  - August 2001 
August - September2001 
August - December2001 
September - December2001 
Jarmar). -March 2001 
September - December 2Ooi 
Jarmar). - hme 2002 
March - June 2002 

Shelter Management Training 

Both the Nanonal Oftice of Disaster Senlces (ArmgwBarbuda) and the National Emergency Managemem Age- (St 
I;lnsR\lews) have lntemal nzumng and experience to conduct shelter management nzumng comes for the local shelter 
managers With suppon fium the PCiDM, NODS orgatllzed and condoned a shelter management tram@ comse in 
September 2000 to address exmug gaps m IS roster of namd managers for dengnated shekrs 

Shelter Retrofit 

In AmigwBarbuda, the PGDM suppond retrofit wok on John Hughes School a designated emergency shelter. Under 
this activity, the PGDM engaged a local engineer to review the structure, recommemi retrofit wads and snpenise the 
implemenLation of the recommendations. The project also covered the cosf of the building supplies and materials 
required for the retrofit. The AntigwBarbuda Public Woks Department pmvidedc the tabor for this a*. 

hnp://www.oas.org/PGDM/document~shelter/emrgshlt. htm 
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In St. Kins and Nevis, the scope of the structural xulnerabiliv assessment was eqmmkd in lien of andenaking aq- 
direct retrofit activities under the PGDM 

Project Documents 

@a$] ;Intigua-Barbuda Emergenclr Shelter .\fanage~~~ent Policv and Handbook, JJuh- 2001 (US Word 450k) 
(oraft] St. Xitts~Yevis Ernergencv Shelter .\fanagenrent Policv and Handbook, JJuh- 2001 (US Word 450k) 

Preparatory Materials 

National Consultations (Spring 2001) 
o AntigualBarbuda: Repon (MSWord 95k) I CDERA AntiguillBarbuda Presentation (PoweAim 160k) I 

Regional Shelter Program (Powerpoint 85k) I BVl Shelter Program (PonerPoim lOOk) 
o St. Kitts/Nevis: Repon (MSWoni 150k) 1 CDERA St. K i W e v i s  Presentation (Ponerpoint 160k) I 

Regional Shelter Program (PowerPoint85k) I BVl Shelter Program (PowerPo& 1OOk) 
Updated CDERA Model Shelter Poliq-. Jammy 2001 (MS Word 61k) 
Activic- update, Dec 2000-Feb 2001 (HTML. 7k) 

Pre-PGDM Documents and Reference Information 

CDMP SchooVshelterwulnerabili& reduction resources page 
Schoo1!shelterwherabili~ assessments reports for schools in Antigua (HTML 17Sk) and St. Kim (HTML 
175k) 
National plans to reduce the vulnerability of school buildings to natural hazards in Antigua and Barbuda (HTML 
12Ok) and St. Kins and Neris (HTML. 75k) 

USAIDIOAS Post-GeorgesDisaster Mitigation: iirip v, i! ,>.IS or< ~ C L I I I  Page la1 updated on 17 Sep 2001 



PGDM Structural Vulnerability Assessment Page 1 of 2 

PGDM Structural Vulnerability Assessment 
Appropriate building pmctices (design, c o d o n  and maintenance) are a nitical determinant of the resilielre of the 
built emiromnent when faced with the stresses imposed by natural hazards. A thornugh audit of exis& bnildirgs can 
identify signi!icarn vulnerabilities prior to the advent of a hazardous went. To i d e m  remM needs and saitabii for 
insurance, structural vdnerabiliR assessments of selected government buildings and buildings used as emerg- 
shelters were carried out in Aotigua/Barbuda and St. Kins/Nais, uith the suppon of the PGDM 

In these audits, the d e s k  consmtctioq maintenance status, locational characteristics and damage histoc of the 
selectedfacilities were reviewed. For buildings that have beendesignated as shelte~s, additional i n f o d o n  was 
collected, including the buildings capacity and availability of required shelter amenities. Based on these awb, the 
shelters were categorizedfor nse (during a stom or only after a mom) or recommended to be discontirmed as 
designated shelters. Speciti*, the following information was collectedor assessed- 

For all buildings For facilities idenrified a~ emergency shelters 

Copies of building plans, where available, 
A photograph of the buildmg. 
Vulnerability of the budding site to natural hazards, 
including flooding, W d e s ,  storm surge, u%vJ and 
wind-blown hazards. 
Gesral building design and conmuction information, 
including age, geomeny, m a t e d ,  roof design 
foundation type, window hpe, derailing and damage 
histor)-. 
Status of the building coImections, maintenance and 
other characteristics that inmeast or decrease smctural 
vuherabili~. 
Ability of the srmcture to uithstand aid hazards and 
earthquakehazards. 

Occupancy capacitF and alawliliQ of 
facilities q u i d  for proper shelter operation 
inc1- the n m h e r n d o n  ofba&moms, 
kitcben water storage capacitliand electrical 
generation capacitF. 
Recommendationsfornse in faare selectionof 
facilities and for design of new facilities for 
use as emergency shelten. 

Alternative methods for retrofitting against bothmind 
and -e bazards and describe the most 
appropriate course of action, with an estimate of retrofit 
needs and costs. 

In AmiguaBarbuda, 37 facilitieswere audited. The buildings assessed included twenty s c h l  M a .  eight medical 
facilities and nine govemmemal officesvarying in age fmm w e n  to seven@-twoyeass. The buildings were gene&- in 
good shape, however, there is a clear need for general, ongoing maintenance to these facilities. The school buildings are 
fitted with a combination of window-types to include vent blocks, woodenshutters, auning windows and Miami 
shutters. The awing nindons and vent blocks are genera& unprotected Designated sections of the schools' facilities are 
used as a a n s i t o ~  hurricane shelters. These facilities for most pan are not equipped with the necesar)- amenities and in 
m a q  cases the sanimy facilities are not accessible during a hurricane. Detailed information on each of these facilities 
was added to the critical facilitiesdatabase, which was dwelopedas pas ofthe PGDM lut/:trd I l l n y p l ! l g  at3 
i ~iln:rah!lt;? :ISCSS~IICIII a h i t y .  

The final report of the ~hrctUra[ l~>lnerabiliydssessment for Selected Government Facilities in Antigua and Barbuda 
is available in three pans: 

Full Repon (MS Word 375k) 
Floor plans (MS Word 10Ok) and 
Photos (HTML): School Facilities (1,360k) and Other Facilities (1,275k) 



PGDM Structural Vulnerability Assessment Page 2 of 2 

St. KittsINevis 

In S t  Kins/Nevis, 94 facilities were audited. The stud)' clearly identified the need for a shuctmd and well-fmded 
approach to regah maintenance of public buildings. The state of disrepair of steel-fiamed buildings aas most 
noticeable. The most frequent& obsenredvuhsrabilit)- of the buildings was related to the absence of storm W w s  to 
protect the uindows. The fourbuildings surveyed that were designated as emergem shelters were g e m -  found to be 
either not sufficiently strong or lacking in the n e c e w  facilities to sujpon use as an emergenc). shelter. 

The final repon of the Structural Vulnerobili~iissessmenrfor Selected Government Facilities in St. Kit& and.Vevis is 
available in two pans: 

Full repon WS Word format (600k) or PDF format (4OSk)l and 
Appendices (F'DF 760k) 

Pre-PGDM Documents and Reference Information 

CDMP SchooYshelter vulnerabilit?. reduction resources page 
I ulnerabiliydssesslnenr oflhelters in the Eastern Caribbean -a marmal wmaining Comdtant Terms of 
Reference,Remfit Standards and Global Estimates for Retrofit of Schools and Shelters. (HIML 100k) 
Schodshelter w h e r a b i l i ~  assesmeas reports for schools in Antigua (HTML 17%) and St. Kim (HTML 
175k) 

. ~ 

USAIDIOAS Post-GeorgesDisaster Mifigation: h:ip. :\VW\ ..o;s.or~p:dm Page t a t  updated on 14 Sep 2001 



PGDM Objective 4: Public information and education Page 1 of 2 

Post-Georges Disaster Mitigation 

Objective 4: Increased public understanding of the need and options for 
hazard mitigation, through public information and education programs 

The impacts of natural hazards axe experiencedby all sectors and segments of s o c i e t ~ . , p a r t i ~  in the bazard-plone 
small island states of the Caribbean. Any effectiveresponse to k s e  hazards must also be broad-based and multi- 
sectoral. To meet this goal, all activitiesof the ~ost&rges~isaster ~ i t imt ion  Project included m n f a i i v e s  of a 
wide range of agencies, organizations and h&iduals. Through p a r t i c i ~ o n  in m&g wnrses, w k i r g  sessions and 
field work, many W d u a l s  and groups who are not typidly imimolved in disaster-related axkitiesgained an 
widentanding of, and experience wit4 hazard vuhe&bili~ reduction tools and techni-. ~n add& each 
wmponent of the project included significant public information ahi t ies .  

Mitigation Planning. During the preparation of tbe national hazard mitigation policies and plam, over@ ~~ 
from a variety of backgrounds were trained in hazard mitigation planning. With the wmpletionof each of the imtkidoal 
hazard assessments, public presemations were made on the methodology, hhgs, maps and mtnmendatiom of each 
assessment In both S t  Kittsb'ais and Antigua/Baxbuda, open public presentations were held at the wnclusionofthe 
hazard vulnerability assessments. In AntiguaBarbuda, the final presentation of the final assesrmem aas aeU-coveredby 
the local media and a news bulletin on this meeting was d&ibuted by the CaribbeanNem A g e 9  (CANA). In St 
KitWNevis, the vulnerability assessment presentation was coonlimed by the Physical Planning Unir this presentation 
also pmvided an oppor&uuiG to *lay a& highlight publicly the capab&es 0% geographi; informajion ?stem 
housed at the PPU. Throughout the development of the national hazard mitigation policies and plam, a lccal &-isoxy 
group, led by the local &er officesand -&.sisted by a local wdtant, &eIy&cipated mthe preparation of tf;: 
plan The work of this group rvas presented and r e n e d e  the aational mitigation councils in both wontries. This hauls- 
on experience uith plan development and review bv idhiduals across all sectors of g o v e m m  and the sector 
reportedly built a strong undemamling of the options and opportunities for hazard mitigation Final pnblic presentatiom 
of the plans were organized in St. Kitts and in Nmis and AmigualBarbuda. 

Strengthened Building Practices. Under this activity, a number of wodshops and training wunes were organized to 
build the skills and knowledge of \ulnerabili&- reduction techniques and activities. For public and Mate sector 
~ h i t e c t s  and engineers, a &re-day course oi ~ulti-hazard ~ u i l d i n ~  Design was conrt;cted in the-M of 2000. Building 
inspectors, associatedbothuith the government building inspectorate and with local banks and hmmce agencieg 
receivedtraining on the recently adopted building codes and code mlerv in a two-weeknaining wmse. During rbe 
spring of 2001, public meetings were held to sensitize home orvners and home builders on tbe wmems and i m p o m  
of national building codes and safer building. F W ,  a series of roundtables were held with reprwemarives of the local 
financial indusrries to developapproaches for promoting hazard mitigation in the insurance and banking -OK As a 
result of these meetings, the locat professional organizations in both counnies h e  become reactivated 

Emergency Shelter .lianagement. During the development of the national emerge- shelter management policies and 
handbooks. broad public w d t a t i o n s  were held at the beginning of the process to idenrifi; issues to be addresed 
Similar meetings were held at the wmpletion of the draft documents. to provide mlew and feedback In organizing 
these consultations. special emphasis was placed on engagng the coordinators of the dinria disaner corn- to 
ensure that the concerns of all parts of the islands were addressed. 

The public information ahitiesuithin the individual pmjen components were supplememed by the d m e l o p n t o f  
more general public information materials. In S t  Kitts and Nais, the PGDM supported the Naiional Emerge= 
Managemem Agency in tte developmem and publication of a series of hazard brochures, in tbe wrarmction and 
installation of a billboard and banner campaign and in funding of radio and TV public senice armouncemen& 
production of a safer cowtruction \ldeo and \rith the incremental costs for a hamiis-related c o r n r a m  mq. In 
AntiguaBarbuda. a series of public information brochures was drafted and a mitigation calypsoby Cal,pso Joe were 
produced. 

http://www.oas.org/PGDMlobject4. htm 911 7/01 Jpz 
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Pre-project Baseline (December 1999) 

Active hurricane seasons dnring the past decade-and numerous damaging strikes in both Antigua and and St  
Kim and Nevis-have xeinforced to reside- of both wumies the demmive power of hmricanes and related harardr. 
Despite this, mitigation remains a difjicult sell 

As uart of a m i d  vre-hwricane season p m a m k s s  activities, botb countries mourn public aware- &grs to 
reidforce pkparedness and response ahi t ies .  To promote hazard mitigation a6i t ies .  tbese amp&& must be 
expanded thoughout the year and integrated into a broader range of a 6 i t i e s  and sectors. 

To facilitate a shiti in attention towards mitigation a&itiea a w e t e d  public aw- campaign will be undertaken 
This ampign dl focus on low- and middle-income homeonnefiand kbool preparedness pro& to strengthen 
psparedwss and mitigation within these vulnerable sectors. 

No comprehensive program exists to ensure that rebuilding d e r  damaging hazard events will be cauied out so that 
overall~ulwsability is seducedb the rebuilding ahi t ies .  

Expected outcomes 

1. Each country has conducted a targeted public information campaign to promote haimd-tcsisbm building 
practices. 

2. Each country has implemented a school disaster preparedness program and prepared disaster plans for all 
scbools. 

3. Each country has organized and aained a disaster a w i l i q  corps and has developed an action plan for tbe corps 
for post-disaster activities. 

Pre-PGDM Documents and Reference Information 

CDMP SchooVshelter\vlnerabili~ reduction resources page 
Building.for Safey in Hazordous.4reas. @TML 25k) 
Public Education for Earthquake Hazards. This publication was produced b>-the N a n d  Hazards Center at tbe 
Universiq of Colorado, Boulder. Although it focuses on earthquake hazards. it is an excellent resource for any 
public information campaign focused on reducing nahual hazard \ d n e r a b ' i .  

USAIDtOAS Post-GeorgesDisaster Mitigation: hrrl).- .i\ n n O ; I ~  o rg -p~d~ i :  Page Ian updated on 17 Sep 2001 
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Objective 1: Mitigation Planning 

Hazard Mapping 

Beach Erosion: Beach Erosion Hazard Assessment Page 
o Antigua/Barbuda S m  Report (HTML 9%) I AntiguaBarbuda Technical Report (HTML 180k) 
o St. KitWNevis Summary Report (HTML 350k) ( S t  KinsR'Ievis Technical Report @TML 750k) 

Drought: Drought Hazard Assessment Page 
o Antigua/Barbuda Summary Report (HTML 30k) 1 Aruigua/Barbuda Technical Report [Acrobat format 

(955k), MSWord format (325k)l 
o Nevis Summary Report (HTML 32k) I Na* Report [Acrobat format (935k), MSWord format (305k)l 

Inland Erosion: Inland Erosion Hazard Assessment Page I Erosion Hazard Assessment Technical Report 
(MSWord 175k) 

o Antigua and Barbuda S v  Report (HTML 32k) 
o S t  K i t s  Summary Report (HTML. 32k) 

Flooding: Rood Hazard Assessment Page 
o Antigua/Barbuda Technical report (MSWord 915k) [compressedversion (zip arcbhe 580k)l I 

Antigua/B&uda Summary report (HTML. 30k) 
o St. Kins/NevisTechnical report (MSWord 200k) and Figures (HTML 810k) I S t  KinsR'Ievis Summaq- 

report (HTML 30k) 
Storm Surge and Find: Storm Surge and Wind Hazard Assessment Page 

o Antigua Atlas (1,210k) I Barbuda Atlas (715k) 
o St. Kits  Atlas (820k) I Nevis Atlas (550k) 

Volcanic HazardAssemenrt Volcanic Hazard Assessment Page 
o Volcanic hazard assessment for Sf. K i W e v i s  (HTML 380k) 

Vulnerability Assessment 

AruigwBarbuda 
o Hazard I~ulnerabilifvAssessmenr for.1ntigua and Barbuda (MS Word 2,OU)k) I Supplemental 

information 
o Developing a GIS Database In .\fS.fccess 2000 and..frcl.'iew 3.2 For ;lntipaBarbuda Hazard 

I~ulnerahili*..4ssesnnent. April 2001. (MS Word 800k) 
St. Kins/Nais 

o Hazard I~irlnerabili[y.fs~esrmenrfor St. Kills and Xevis Final Report: Main document (MS Word 
format, compressed 1,875k 1 uncompressed 4,180k) and appendica (PDFformat 515k) I Maps Page 

o Procedure Docurnentation: GIS Database Integration. ;\/S;lccess 2000 and.-Ircl?m 3.2 For St. 
KittsXesis Hazard 1 ulnerahili~ .4ssesmtenr. Jut)' 2001. (MS Word format 520k) 

Mitigation Policies and Plans 

[Draft] Antigua,Barbuda .Va!uraI Hmmd~Clirgation Policy and Plan: Full document (MS Word 2,160k) I Full 
document without maps (MS Word 610k ( PDF 380k) 
[Draft] St. KitWNevis NaNral Hazard Mitigation Polic?.and Plan 

Predisaster Planning for Post-disaster Recovery 

Housing Sector RecoveryPlan Antigua and Barbuda: MS Word (120k) I PDF (850k) 
Housing Sector Recoven-Plan, St. K i t s  and Nais: MS Word (750k) I PDF (Wk) 
Training Outline for Builders and Upgrading training: MS Word (31k) I PDF (11%) 
Training Outline for Part-time Builde~s: MS Word (32k) ) PDF (1%) 
Training M i n e  for Part-time Building Supenisors: MS Word (32k) I PDF (17k) 
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FIyer: Hummcane Coming andyau don? have much time? HTML (32k) I MS Word (101k) 
Homeowner's Guide to a Safer House: MS Word (393k) I PDF (176k) 
Checklist for Monitoring Builders aml Tradesmen: MS Word (89k) I PDF (64k) 
Guide to Safe Building Practices for Tradesmen Builders and Contractors: MS Word (27% I PDF (208k) 

Objective 2: Strengthened Building Practices 

Multi-hazard Building Design C o m :  Course Materials 
Building Inspector Training Course: Course Materials and Reports 

o Training Course Agenda (HTML.) 
o Building Guidelines Workbook(MSWord 70k) I Building Guidelines Workbookmers  @Sword 80k) 
o Discussion Notes on How to Build a Small House (MSWord 90k) 
o Notes to Guide the Reviewof the Design of Small Buildings (HTML. 2%) 
o The Importance of Development PlansrLand (ise Policyjor Development Connol (HTML) 
o ;\'atural Hazards in the Caribbean (IFIUL 15k) I Fieures (HTML 1.650k) , ,  " ~ ~ , ~ ~ ~ - ,  
o Hurricanes and Their E f f e s  on ~"i ldings and ~tructures in the Caribbean (HTML 3%) 1 Figures ard 

Photos @IML 3,OOOk) 
o Antigua: 

Antigua and Barbuda Land Development and Control.4cr CAP 235 (HTh4L) 
m Construction Principles in Antigua & Barbuda (HTML 31k) 

AntipuaBarbuda Procedures for the Exomination of Plans and the Inspection olBuildings 
(MSWord 115k) 

o Belize: Building Procedures in Belize: Design and Construction of Small Buildings (MSWord 420k) 
o St. Kins/Ne%is: Construction Principles and Practice as related to SmaN Buildings in St. K im and . k i s  
(HTML 35k) Appendices m): Figures 1-3 (200k) I Pictures 1-9 (950k) I Picrures 10-20 (42%) 1 
Pictures 2 1-29 (720k) I Pictures 30-39 (375k) 

Building Code Sensitization Meetings: Materials and Repons 
o Discussion .Votes on HOW to Build a Small House (MS Word 90k) 
o Drafr Conhacf between a Builder and an Owner for Construction of a House (MS Word Mk) 

Hazard Mitigation in the Insurance and Banking Sectors: Materials and Repons 

Objective 3: Emergency Shelter Strengthening 

Emergency Shelter PolicyIHandbook 

(Dram .-lntigua-Barbuda Emergencv Sheher .\lanagemen[ Policy and Handbook, M y  2001 (MS Word J5Ok) . [Draft] Sf. Kirrs 3et.i~ Ernergencv Sheller .\fnnapemenr Policv and Handbook, July 2001 (MS Word 450k) 

Structural Vulnerability Assessments 

Structural 1'ulnerdility.lssessmenf for Selected Government Facilities in St. K im and ~Vevis: Main doamgm 
WS Word format (600k) or PDF format (J05k)I I Appendices (PDF 760k) 
Structural Vulnerabilily.lssesmtent for Selected Government Facilities in .4ntigua and Bmbudo: Repon (MS 
Word 375k) 1 Roor plans (MS Word J00k) I Photos (HTML): School Facilities (1,360k) and Other FaciIities 
(1,275k) 

Reference and Project Documents 

Hurricane Georges Reconstrucrion and Recoven. in the Emem Caribbean. USAID, 1999. 
PostGeorgesDisaster Mitigation Project: project proposal (MS Word format). OAS, 1999. 
Reference Information for Hunicanes Georges and Lem!. 

USAIDIOAS Post-Georges Disaster Mitigation: http:/l~~\~v.oas.org/pgdm Page last updated on 17Sep 2001 
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Post-Georges Disaster Mitigation Project 
Chronicle of Events: Antigua & Barbuda 

February 16,2000, Antigua, Initial Project Roundtable in AntigualBahuda 

A one-half day roundtable was held at the National Office of Disaster Senices (NODS) to innodoce the 
PGDM and discuss the project's objectivesand coordination Repnta t ivesof  10 govemment agencies, 
the Barbuda Council, the insurance m-, the banking sector, professional associations, civil socieE 
and the media participated in this meeting. Key outcomesof the meeting include: 

A recommendation that additional participants be recruit* including represenfajives of the 
Minimy of Tourism and Emimnment, the C e d  Planning and Housing Autboxiq-, the Minis@ 
of F-, Builders and Building Supply Stores, the Tourism Associationand the Chamber of 
Commerce 
Agreement that the PGDM should not be a traditional disaster project, one that is focosed on 
prepaxdi~ss and response and executed solely@ the national disaster office.lWm, it shonld 
focus on mitigationhhexability reduction of everyday planning and im7estments, the 
participation of all government agencies and private sectorinterests. 
A National Mitigation Committee (NMC) should be constitlded, representing all stakeholders. 
The NMC would senre as a mechanism to facilitate inter-agency coordination and to give project 
implememation guidance. NODS should sewe as the secretadat to the NMC and wonld be the 
host institution for pmject coordination The NMC would appoim a smaller Executive Commit& . . 
to oversee local pmject coordination 
Once the initial membership of the NMC has been identified, a national cod ta t ion  nill be 
organized to formally launch the PGDM. 

Documents: PGDM Introductor?. Slideshow (AntigualBarbuda) (MS Powe~poim, 430k) 

May 16-18,2000, Antigua, Hazard Mitigation Planning Workshop. May 19, Mitigation 
Planning Workplan Development 

TwernJ-three individuals participated in the wodshop. representing 12 government rninistrieslagencies 
the Barbuda Council and the Antigua Public Utilities Authority. The goals of this workshop were: 

to intmduce mitigation plamung concepts and approaches; 
to establish a commonvocabulaq and approach to mitigation planning among tbe agencies. 
organizations and institutions conuibajng to natural hazard risk -0% and 
to establish a baseline of available hamd information 

The fim 1% days of the workshop included presentations on the hazards pmalent in 1MigualBarbuda 
(origin, histoy and scientific basis) and an appmach to hazard mitigation and mitigation planning. 
During the rest of the wodshop, participants worked in small groups to developand present draft 
mitigation plans-at the national level and for selected sectors. Information gathered and goats developed 
by the small groups \ d l  be useful in the initial development of the national hamd mitigation poliqiplan 
under the PGDM. 

On 19 m. a halfday meeting lvas held to finalike the workplan for development of a natural 
mitigation policy/planfor AntigualBarbuda between June 2000 and Juoe 2001. Eleven goyemem 
representatives (all of whom had participated in the 3-day hazard mitigation planning xvodshop) and the 
executive director of the Antigua/Barbuda Chamber of Commerce participated in this meeting. Tbe 
resulting pmject timeline is available through the links below. 

Documents: Mitigation Planning Workshop Report I Wokplan Development Workshop Repon I Initial 
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Plan Development Timeline/Tasks I Participant Photo 

August 1,2000, Antigua, National Hazard Mitigation Council Meeting 

On 1 August 2000, the AntignaBarbuda National Mitigation Councit (NMC) held is first meetiag Tk 
role of this meeting was to developpoliciesfor strategicplanning and &au&ment of natural &r 
mitigation intewentions in the development of Antigua and Barbuda. The obiectivesof this were 
to identi@ lists of Council and Co&ee members'iorappmx7al by ~ a b i n q i o  developmategies a;d 
incentives to w j p r t  disaster mitigation-friendly policies and legislation and to developa plan to achieve 
a nation-wide wnsensus on the inpxtance of mitigalion Presentations were made on the definition of 
hazard mitigation and examples ofvulnerability reduction approaches. Smaller gmnp d imxiom were 
held to idem@ the membership in the National Mitigation Council and Committee and to gemmte ideas 
for promoting and enforcing disaster mitigation Over 25 public and p r i v a t e e r  rep~~ercm%-es 
participated in this meeting. 

Documents: Minutes 

August 16-17,2000, Antigua, Hazard Mapping Prioritization Workshop 

The objectivesof the workshop n-ere: 

s To idemiff the priority natural hazards for which hazard assessments sill be pedoxmed mdex tbe 
p m j e s  

s To conduct a data needs assessment for the hazard mapping exercise, ~IK- tbe identification - 
of hazard information gaps and recommendations to fill these gaps; 

s To identi@ the critical facilities for which xvlnerability assessments aill be pedormed mdex the 
r - - > - - - 7  

To wnduct a data needs assessment for ~ulnerabilie analysis of critical facilities, including tbe 
identificationof information gaps and recommendahons to fill these gaps; 

- 

s To developguidelines for the terms of reference for identified hazard assessnents; 
s To develop a ~ ~ o d p l a n  to complete the tasks identified in ii to vi above. 

The first day of the workshop was devoted to a miew of hazard assessment methodologies, the 
identification and prioritisation of natural hazards and a data needs assessment for prior- hazards. 
On Day 2. the methodologiesfor wndming simple and detailed vulnerabili@ assessnents were 
reviewed. This was followedby a data needs assessment for identified critical facilities at risk and an 
exercise on vululnerabilily assessment. The latter part of the day was devoted to the dexelopmentof 
guidelines for the terms of reference for the hazard assessment studies and a workplan for hazard and 
vulnerability assessments. Tweke participants anended the first day of the workshop while 20 anended 
on the second day. 

Participams wnducted a formal prioritisation exercise to ide- the natural hazards of critical 
importance to Antigua and Barbuda. The prioritisation exercise employeda methodologt-which ranked 
the hazards on a relative ranking scale according to their probability, frequency, area of impact and 
magnitude. Using this methodology, six priority hazards were identified: aind st01111 surge, drought 
ground s h a m  flood and coastal and river erosion Similar&, the workshop participants identified the 
priority critical facilities for the PGDM: medical, schools, shelters, government buildings, hfmmcme, 
utilities, tourism and agriculture. 

Documents: \Workshop Final Report 

September 13-14,2000, Antigua, Emergency Shelter Management Training Course 

The National Office of Disaster Senices had identified a number of disaster districts nith an kdeqme 
number of trained shelter managers to staff existing shelters. To fill this gap, NODS staffwndwteb uith 
PGDM wjpq a shelter manager training course September 1t15,2000. The USAIDIOfficeof US 

hnp://www.oas.org/pgdm/ant-bar. htm 
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Foreign Disaster Assistance Shelter Manager Training Course materials were used for this course. 
PGDM covered the costs and pm\lded 80 copies of OFDA shelter managemem comse mmd 
for use at this and fuhue shelter manager training co&s. 41 pemns aaended tbe lint @of this course 
and 30 on the second 

October 9-13, Antigua, Development Control Authority Staff Training Program 

The PGDM assisted the AntigwBarbuda Development C o m l  Authority with an internal stafftraining 
pmgmn by pmridmg facilitators and instructors. The purpose of the training program a= to mengtben 
the capacity of the staffto undertake developmentmiew and inspection ah i t i e s .  Topics covered 
included the legal context for land use planning and development c o m l  in AntigoalBarbnda a 
discussion of the mission and vision of the agency, adminknative pmxdmes for application m i e w  and a 
review of the AntiguaBarbuda bnilding code and guidelines. The final IepDrt from this workshop is 
available on the Building Inspector Training Course Materials page. 

November 2000. Workshop on predisaster planning for postdisaster recovery 

In the aftermath of a disaster, there is great prwsure to repair damages and retnm sociayand the 
economyto "normal." The postdisaster period, however, also p i d e s  an opponuniq not to* renun 
damaged structures to their predisaster state, but to make them less &rable to fame sach am~s. The 
time pressures and difiicultiesin communication and transport in the post-disaster emiromwm make it 
difficult to undertake the planning necessq to increase the resilience during reconstnaction Adxance 
planning for appmpriate reconmuction can assist in meeting this goal by ensuing access to appmpriate 
building materials and by identifying ke,y strengthening measures to be imorpormed in a q  
reconstmiion activities. In this workshop, guidelines for pre-disaster plamdng for postdisaster 
reconmuction will be presented, as well as a sample plan for the housing sector. Otber sectors wil l  be 
guided through the process of preparing sector-specificplans. 

Documents: Pre-disaster planning for Post-disaster recovery: national plam and reference materials 

November 13-17, 2000, St. Kitts, Multi-hazard Building Design Course 

The PGDM sponsored a fie-day course on Multi-hazard Building Design for engineers and architects of 
both c o d e s  at the Ocean Tenace Inn in St. Kim during the week of 13 November2000. This course 
was developed and conducted for the PGDM the Council of Cariibean Engineering Organizatiom 
(CCEO). The objectivesof the course were twofold: 

To pm~ide structural engineers with a deeper understandq of the fundamentals of wind and 
eaahquake hazards and of the design process for resisting these hazards 
To &ce the course p a r t i c i p s  to the standards andbuilding codes relmam to the h i  
region for wind-resistant and earthquake-resistam design 

Sixteen public- and p~ate-sector engimers pamcipated in the full week-long course. PGDM sponsored 
the participation in this course of Public Works Directors and Engineers fmm AntigoalBarbuda and S t  
KittsfNeTls, as well as two participants from the Engineering Faculv of the Univerrit?. of the West Idies. 
St. Augusline. Private sector engineers from the pmject countries participated in the course free of 
charge. 

Docun~enfs: Multi-hazard Building Design Course page 

December 6,2000, Antigua, Mitigation Plan Development Work Session 

PGDM supported wodcing sessions on dmelopment of mitigation planning goals and objeaiws.In this 
sessioq the PGDM hazard mitigation planning consultant met with the plan writer and individuals 
assisting with the development of the hazard mitigation poliqlplan The purpose of this work session 
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was to detail the process for developing goals and objectivesand to miew dmft mate& that b e  been 
completed, including capability assessment forms and historical hazard informalion PCalM wmdlanl 
also accompanied NODS represematives in meetings uith high-level government officialsto discns 
b d  miti@on 

Documents: PGDM Mitigation Plam~ing Page 

January 1536,2001, Antigua, Building Inspector Training Course 

PGDM conducteda tw~-~eekE&ing wurse forbuilding inspectors from AntigtWBa&nda and St 
KitWNevis. The objectiveof the building inspector training wurse was to pxwide public- and pxiva~- 
sector building inspectors with the e-rt&e necesaq to m i e s  buildings under wnmnctionfor 
wmpbnce with adopted codes. The course began with a May inhu&ctory session for inspectors from 
banks, i n s m e  wmpanies and interested agencies, in addition to the building inspectors from the 
Development Coxmu1 Authorities. The remainder of the wurse was prkmity for govemmem building 
imptors  and incorpomted significam fieldwok Over 25 WiduaIs participated in this aaining 
course. The training course was quite well received A series of recommendations for fmtber 
strengthening the building inspectorate are included in the h a l  repon for this wokshop. Highlighrs of 
these recommendations include: 

Annual mining courses for building inspectors are essential to enmre that a l l  hspectors are 
familiar ulth the building codes and stamlards, as well as proper constmction ad engkerirg 
technipues. 
Post-secondary institutions in Antigua and S t  Kins that teach building-related subjects should use 
the lodlj-  adopted building code and guidelines. in place of or in wnjmxtionwith tbe UK texts 
Nuen* in use. 
The development wxmul authorities in both w h e s  are encouraged to update their inspection 
procedures to ensure that reviews are conducted according to the standards set in the building 
codes. 

Further details on the training course, resulting recommendations and naining materials osed dming the 
course are included in the final repon on this activity. 

Documents: Building Inspector Training Course Ovenzieu 

January 18,2001, Antigua, Fint Roundtable on Hazard Mitigation in the Insurance 
and Banking Sectors 

This meeting was held at the Coasland hotel, Antigua, on 18 J w  2001. All imuranoe companies ad 
retail banking establishments currently active in Antiguv'Barbuda and St. KitWNais were imifed to 
participate. 31 representatives from the banking and i m m x e  sectors participated from the two project 
connuies (19 fromthe banking sectorand 12 from the innvdnce sector). the workshop, a three- 
yearvision for hazard mitigation was developedand the folloning UIEX short-term actions were 
pmposed: 

1. Upgrading Public Awareness on \ulnerability reduction cost/benefits, me- ad procedmes. 
2. Effectivebmination Application and ~nforcement of Building Codes 
3. Establish Effective Cooperation b e t w e e n B a n k e ~ r s l C o ~ o n  hfessiox& and tlades 

people. 

Documents: Hazard Mitigation in the Insurance and Banking Sectors 

March 2001, Antigua, Building Code Sensitization Meetings 

During March 2001, the PGDM organized discussion meetings 131th home o!ners and home builders in 
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S t  John's and Liberta. The purpose of the meetings was to discnss with @cipm the pmblems of 
building a small house to be resistant to the natural hazards of h m i c a t ~  and moderate earthqoakes 
which affect the islands, and to develop simple and effectiveways of engaging persons to design the 
house and then to engage builders to conshuct the house. Tk intention was to p i d e  the potential borne 
oumer with the information which would lead to qjnumte decisions with respect to the resisraace of 
the building to the natural hazards and importantly on the proposed cost of the bnilding beforesignkg a 
contract with the builders. The meetings were designed to pmvide this informalion in an 
manwr with the participants being involvedin the decisions for building Wi house. T k  w o d s b p  
presentations focusedon the Buildmgs Guidelines, the use of which is mandatory. Tbe pnrenesfor 
seeking building approval from the relevam Minismy and Developmem Contml Author@ were also 
discNssed. 

Meetings were also held with members of the building fraternities in AotigoalBarbnda and S t  
Kins/Nevis to discuss strengthening of the use and enforcement of the building wde in both c o d e s .  A 
report of these meetings was produced, which contains the follouingxewmme&atiors: 

The Government should relax its financial rules to allow the Development C o m l  Auhxity 
( DCA) to seal the regulatoq' documems under the similar contmk in p b  for the papen t  for 
development applicationfees. This wil l  make it easier for the DCA to encomage the applicants for 
development permission to purchase copies of the Code or Guidelines as applicable, and hence 
ensore to some extent that the buildings are being designed in accordance with axepted 
standards. 

The DCA should be stre-ned on a tempomy basis (at least six months) by the addition of an 
experienced developmentcontml engineer who mil l  wok ulth the Building Inspectors and show 
them how to deal with the examination of plans and inspection of co-on of al l  types of 
development 

Documents: Building Code Sensitization Meetings page 

April 4,2001, St. Kitts, Second Roundtable on Hazard Mitigation in the Insurance and 
Banking Sectors 

22 representahes from these sectors in both c o d e s  participated in the second mundtable. The 
discussions focusedon the approaches and mechanisms originally idemified in the Jim mundtable, held 
in the previous quaner: 

1. Establish effectivecooperation befrveenbankerr/~rs/commclion professionals and tmks 
people. 

2. Achieve effectivedissemination, application, aod enforcement of building codes 
3. Upgrade public awareness on vulnerability reduction cosubenefirs. methods and procedws. 
4. Reduce reliance on the existing inswance mechanism 

Each of these points were discwed and elaborated upon in smaller group disnrsdons al the roundtable. 
The results of these dscussions are sailable in the final repon for the mundtable series. 

Dunng this roundtable, participants reponed that. in response to the first roundtable. the professional 
organizations for both the banlang and insurance sectors in Arm'gualBarbuda and the banking sector in 
St. KitwNevis had reorganized themsehes. 

Documents: Hazard Mitigation in the Insurance and Banking Sectors 

May 16,2001, Antigua, Presentation of Hazard Vulnerability Assessment Results 

With the assistance of a PGDM consultq hazard layers from each of the PGDM hazard 
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assessments were incorporated into the national geographic information sgstem (GIS) database. housed 
at the Development Control Authority. A team, led by the National Of6ce of Disaster Senices, 
im.entoried and mapped over 250 facilitiesfor use in the P W M  wlnerabiliq assarmem. Using tbe 
hazard GIs layers, an assessment of the mapped facilitieswas undertaken to identify those tbat are at the 
highest risk to the mapped nahual hazards. The results of this ~plnerabilif). assessment were prsenkd to 
a multi-sectoral p u p  at the Multi-F'upse Cultural Center. 

Documents: AntipaBarbuda Hazard Vulnerabiliv Assessment page 

July 2001, Antigua, Tide Gauge Strengthening 

Under the pmjea Caribbean Planning for Adaptation to Global Climate Change (CPACC), a tide gauge 
was installed in S t  Kitts in 1998. This gauge pmved to be particulady s e a r e  to the effensof m e r e  
storms. Under the PWM, this gauge was hardened to increase the probability that tbe equipment can 
withstand the effects(& record information during) of bqncal storms. The monitoxing eqnipnaent nas 
relocatedhm its original location on the comrete pier to a site that would accommodateimtalling 
additional system heigM(3m) and placing g q  mires on the tower. Additional brackets were added to the 
sea-level system 

Documentst Tropical Storm Hazard Assessment page 

July 26,2001, Antigua, Final Project Handover Ceremony 

The final event forthe project was held at the Cornland Hotel in the evening of 26 Ju& 2001. At this 
event, Cecily Norris, OAS Director in AntipaBarbuda, delivered the jinal draft of the Antimarbuda 
National Hamrd Mitigation Policy and Plan to the Government of Antigua and Ba&~uda. Hon Gason 
Bmm~: ,  Minister of Planning, Implementation and Public Senice Affairs. acceptedthe documem which 
represented a l l  activities and products of the PGDU Re- were made by the Minister Bmnne, 
Patricia Julian (Director of the National Officeof Disaster Senices), PMmore Mnllin (NODS D q q  
Dixectm) and StevenStichter (PWM ProjeaManager). The ceremony was follomedby cocktails and 
refreshments. Appmximately 50 people anended this event 

Documents: Photos 

Pre-PGDM Documents and Reference Information 

Drafi National Physical Dei:elopment Plan for AntipaBarbuda and St. John's (Produced& the 
AntipaBarbuda Development Corn1  Authorif).) 
GTUGovermnent of Antigua and Barbuda. W v  Tmning Svstems Rbrkshop Report .tfq 1999. 
Planningfor Coastline Change: Coastal Development Setback Guidelines in Antigua and Barbuda Dr. Gillian 
Cambers, University of Puexto Rico Sea Gram [hnp:Ngm..ifas.ufl.edul-sea\%-eb/homepgdupr.huo] Jnne 1998. 
CDMP Storm Surge Atlas: Introduction (650k) and individual atlases for Antigua (37%) and Barbuda (360k) 
SchooUshelter \ulnerabilin reduction resources page ( f ulnerabilin; .4ssem11enr ofShelrers in rhe Eanem 
CarIbbeon -a manud containing Consultant Terms of Reference,Renofit Sraradards and Global E&ima!esfor 
Retrofit of Schools and Shelters. (HTML- 100k) I SchooYshelter wloerability aaessmems lepons for scbools in 
Antigua (HTML 175k) I National plans to reduce the vulnerability of school buildings to natural harards in 
Antigua and Barbuda (HTML. 120k) 

~. . . 

USAIDIOAS Post-Georges Disaster Mitigation: i ~ ~ t p .  11 v,,.i  IS crc.oecim . .. Page Ian updated on I7 Sep 2001 
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Post-Georges Disaster Mitigation Project 
Chronicle of Events: St. Kitts & Nevis 

April 10-12,2000, S t  Kitts and Nevis, Initial Project Mission to St. Kitts and Nevis. 

During the weekof 10 Apd, the OAS conductedits fim mission to S t  Kim and Nwis for the PCrDM 
During this mission, meetings were held with srakeholders p u p s  in both S t  Kitis and Nmis, with the 
subcommittee of the National Mitigation Guidance Committee (which uill s e r e  as a guidance committee 
for the pmject), with the Deputy Pdme Minister, uith m i d u a l  technical agencies and uith the 
insurance-. 

Key outcomesof these meetings include: 

The O M  and the M b h y  of Finance, Developmem and Plarmiug will co-sign the project 
agreement, and NEMA will senre as the executing agency for the PClDM 
Establishment and institu!io&tion of a national building code was seenby all as a high 
priority. A draft building code has been submitted to Padiamem The PGDM uill sopport a 
national consultation to review &or train WiW and organizations on the 
contents/applicationof the building code. 
Training on building inspection would be nsefol to a nnmber of differem groups: government 
building impxors (for enforcemem of the building codesand standards), in-house inspectors for 
banks and insurance companies and NEMA staff(for reviewing the safety of emergeocg shelters). 
There was bmad support for the multi-hazard approach pmposed by the PGDM Hurricanes 
garner the most attention, but damaging flood are regular occurrences and landslips, earUqakes 
and volcanic hazards are of concern 
Close collabozitionuith the acthities funded by the World Bank loan is did to the sleccessof 
this pmject. 

Documents PGDM Intmducton. SIideshow (St. KiWevis) (MS Powerpoint, 625k) 

June 13-15,2000, S t  Kitts, Hazard Mitigation Planning Workshop. June 16, 
Mitigation Planning Workplan Development 

Over fom Miduals participated in this three&- workshop; including ten participants fium N a k .  Tlae 
goals of this workshop were: 

to introduce mitigation planning comepts and approaches; 
to establish a commonvocabulaq and approach to mitigation planning among tbe agencies, 
organizations and ktitutions comnbuthg to naturat hazard risk reduction; and 
to establish a baseline of available hazard information 

The first 11% days of the wo&shop included presentations onthe hazards prevalent in S t  KimNeris 
(origin, histozy and sciemific basis) and an approach to hazard mitigation and mitigation plaoning. 
Lhuing the rest of the worksbop, participarus worked in small groups to develop and prescm draft 
mitigation plans-at the national level and for selected sectors. Information gathered and goals developed 
bv the small gmups uill be useful in the initial developmemof the national hazard mitigalion policy/plan 
under the PGDM 

On 16 June, a half* meeting was held to Wi a upo&plan for development of a natural hazards 
mitigation poliq-Iplanfor St. KiWNevis betweenJune 2000 and Jtme 2001. More than memy 
indixiduals participated in this workshop. the majority of whom had patiicipated in the hazard mitigation 
workshop. Deadlines were set and responsibilities assigrsed for each step in the developmen of the 
national hazard mitigation policylplan 
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Donrmentx Mitigation Planning Workshop Repoa I Workplan Development Workshop Repon 1 Initial 
Plan Development T imelNasks  

September 13-14,2000, St. Kitts, Hazard Mapping Prioritization Workshop 

Tbe objectivesof the workshop were: 

To identify the priority natural hazards for which hazard assessments mi l l  be performed &r tbe 
PmjW 
To conduct a data needs assessment for the bazard mapping exercise, inchdig the identificarion 
of bazard information gaps and recommendations to fill these gaps; 
To identify the critical fadtiesfor ufbich vulnerability assessmems sill be performed mder the 
project; 
To conduct a data needs assessment for vulnerability analysis of critical facilities, inchding the 
idemificationof information gaps a d  recommeodations to fill these gaps; 
To develop guidelines for the terms of reference for identified hazard assessments; 
To developa workplan to complete the tasks identified in ii to vi above. 

The fust day of the workshop was devoted to a miew of hazard assessment methodologies, tbe 
identificationand prioritisation of narural hazards and a data needs assessment forprioritised hazards 
On Day 2, the methodologiesfor conducting simple and detailed vulnerability assessments were 
reviewed. This was followed@ a data needs assessment for idemSied critical facilities at xi& and an 
exercise on wherabiliF assessment The latter part of the day was devoted to the development of 
guidelines forthe terms of reference for the hazard assessment studies and a workplan for hazard and 
~'ulnerability assessmems. Forty participants from both St  Kins and Nais  atteodedthe vioxk&p. 

Participants conducted a formal prioritisation exercise to idem&- tbe natural bazards of &cal 
importance to St. Kitts and Nevis. The prioritisation exercise employeda methodolog).which ranked the 
hazards on a relative ranking scale according to their probability, fiqnency. area of impact and 
magnitude. Using this methodology, eight priority hazards were identified: aiod (tropical mlmsf. coastal 
erosion, flwdmg, volcanic hazards, storm surge, ground shaking, inland erosion (St Kim only) and 
drought m a i s  only). Similarly. the worlrshop participam identified the prio* critical facilities for the 
PGDM: health, education/schooIs,uliIities, transportation, tourism, agriculture, pmtective seniceg . . shelters, government admumnative buildings, emironment. 

Documents: NaturaI Hazard and Vulnerabilin- Assessment Prioritization Workshop Repon 

November 2000. Workshop on predisaster planning for postdisaster recovery 

In the aftermath of a disaster. there is great pressure to repair damages and return society and the 
economy to "normal." The postdisaster period however. also pmwides an opponunity not to just remm 
damaged structures to their pre-disaster state, but to make them l e s  dnerable to furure such ments. The 
time pressures and diflicultiesin commmication and transport in the postdisaster emimmnent make it 
diflicult to undertake the plarming mxsaq to increase the resilience reconsnumion Advance - 
planmug for appmpriate &o&ction can assist in meeting tbis goal by ensuing access to appropriate 
building materials and by i d e m  key strengthening measures to be incornrated in am- 
r e c o ~ o n  acMties.~~n this & o s p ,  guidelines for pre-disaster planning for pos t -dker  
r e c o ~ a i o n  w i l l  be presented as wen as a sample plan for the housing sector. Other sectors will be 
guided through the process of preparing sector-specificplans. 

Documents: Pr--d!rtrtcr planto:!> ior Poiidisni~:r rcco\cr. . 1~~11i01ti.si  p!m> an? ?cierc~~ce XII:I~CE:~~S. 

November 13-17,2000, St. Kitts, Multi-hazard Building Design Course 
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The PGDM sponsored a fiveday course on Multi-hazard Building Design for engineers aad arcbite& 
from both countries at the Ocean Terrace h in St. Kins during the weekof 13 November 2000. This 
course was developed and conducted for the PGDM by the C o d  of h i b e a n  Eugkexing 
Organizations (CCEO). The objectivesof the course were trvofold: 

To provide smchual engineers with a deepermderstanding of the frmdamemals of nind and 
eaahquake hazards and of the design pmcess for rwisting these hazards 
To~cethecourseparticipamstothestandardsandbuildingcodesrel~amtothebeCanbbean 
region for aind-resistant and earthquake-resistam design 

Sixteen public- and private-seaorengineers participated in the full week-long course. PGDM sponsored 
the participation in this course of Public Wo&s Directors and ?3@eers from Anti-arbuda and S t  
KinsMais, as well as two participants from the Engineering Faculty of the University of th: West Indies 
St. Augustine. Private sector engineers fium the project countries participated in the course free of 
charge. 

Documents: Multi-hazard Building Design Course Overview 

December 5,2000, Nevis, Mitigation Plan Development Work Session 

PGDM spponed working sessions on development of mitigation planning goals and objectives.In this 
session, the PGDM hazard mitigation planning consultant met with the plan miter and individuals 
assisting uith the development of the hazard mitigation plicyrplan The p~npose of this work senion 
rvas to detail the process for developing goals and objectivesand to review draft materials th;a have been 
completed, including capability assessment forms and historical hazard information 

Documents: PGDM Mitigation Planning Page 

January 15-26,2001, Antigua, Building Inspector Training Course 

PGDM conducted a two-weektraining course for building inspectors fium Antimarba and S t  
KaWNais. The objectiveof the building inspector training course was to prwide public- and mate- 
sector building inspectors uith the expertise necessar)- to review buildings uoder costmaion for 
compliance uitb adopted codes. The course began with a 4-dav intmductorv session for inmectors fmm 
banks, insuI;lnce companies and interested age-&ies, in addition to tbe builuilding inspectors hum the 
Development C o m l  Authorities. The remainder of the course was gxhui@ for government building 
inspectors and incorporated significant fieldwodc Over 25 irdhiduals participated in this naimhg 
course. The training course was quite weU receked. A series of recomrnemlations forfimber 
strengthening the building inspectorate are included in the final r e p n  for this wo&scshop. Highliglm of . - 
these recornmetadations include: 

Annual naining courses for building inspectors are essential to ensure that all impectors are 
familiar with the building codes and srandards. as utell as proper construction and en&e& - - - - 
techniques. 
Post-second= inaitutions in Antigua and St. Kins that teach building-related subjectsshould use 
the local& adopted building code aod guidelines. in place of or in conjunction aith the UK texts 
currently in use. 
The development c o m l  authorities in both commies are emuraged to update tbei impection 
procedures to ensure that miews are conducted according to the standards set in the building 
codes. 

Fwther details on the training course, resulting recommendations arad training materials used daring the 
course are included in the final repon on this a h i t ) . .  

Docun~ents: Building Inspector Training Course Ovenien 
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January 18,2001, Antigua, First Roundtable on Hazard Mitigation in the Insurance 
and Banking Sectors 

This meeting was held at the Co- hotel, Antigua, on 18 Jarmary 2001. AU immanae companiesand 
retail banking establishems cunently active in Antigua/Barbuda and S t  Kitt.4Nevis were iaited to 
patticipate. 31 represermtives fmm the banking and insurance sectors participated fmm the t ao  pmjea 
countries (19 fmm the banking sector and 12 fmm the insurance sector). Dming the workshopP a three- 
yearvision for hazard mitigation was developedand the following three short-term &om were 
pmposed: 

1. Upgrading Public Awareness on vulnerability reduction costhenefits, methods and procedmes. 
2. E3Tec!iveDissemination, Application, and Enforcement of Building Codes 
3. Establish Eff~eCooperat ionbeweenBank~dConstruct ion  Professionals and trades 

people. 

Documents: Hrti.rd Xtiti~ar!on in lhc 1n.iumncc and Bs~rking Scctors 

March 2001, St. Kitts and Nevis, Building Code Sensitization Meetings 

During March 2001, the PGDM ormnized discussion meetinps with home owners and home builders in 
~assekne,  Cayonand Sandy PO&(SL Kitts) and ~hariestou?l and Gingerlard Va i s ) .  Th: pmpwe of 
the m e e w  uas to discuss ~ 4 t h  pahcipauls the umblems of building a small house to be resistam to the 
natural hazards of hurricanes and mode& earth;ruakes which affect-the islands, and to develou simnle 
and effectiveways of engaging persons to design ihe house and then to engage builders to c o k  ibe 
house. The intention was to pm~ide the potential home oumr with the information which would lead to 
appropriate decisions uith respect to the resistame of the building to the nahnat hazards and importantly 
on the proposed cost of the building before signing a contract uith the builders. The meetings were 
designed to pm\ide this information in an interactive manner with the pahchm beine im-olred in the 
decisions fo; buildmg their house. The wodsk~p  presentations focused-on the~uildhg-Guidelines, the 
use of which is mandatorq-. The processes for seeking buildmg appmval fmm the r e l a m  -- and 
Development Control Authority were also discussed. 

Meetings were also held with members of the building htemities in Antigua/Barbuda and S t  
Kins/Ne%is to discuss mngthening of the use and enforcement of the building code in both co&es. A 
repon of these meetings w& which comains the follouingrecomm~ndation- 

The Building Boards of St. Kitts and that of Nevk should be strengthened on a tetnpoxaq- 
basis (at least six montbs) by the addition of an experienced development control engineer 
who wdl wok uith the Building Inspectors and show them how to deal uith the 
examination of plans and inspection of construction of all Qpes of development. 

Documents: 8riild1!1~ Code S-iis~n/:~l~o~i \ii.:iin;\page 

March 2001, St. Kitts, Tide Gauge Strengthening 

Under the project Caribbean Plarming for Adaptation to Global CIimate Change (CPACC), a tide gauge 
was installed in St. Kins in 1998. This gauge proved to be partiwhiy semitive to the effectsof severe 
storms. Under the PGDM, this gauge was hardened to increase the pmbabii that  the equipment can 
withstand the effects(& record information during) of mpical storms. Th: monitoring equipment uas 
relocated from its original location on the concrete pier to the top of a steel gan@ strunme on the same 
pier. The tide gage lvas relocated to a more protected place uith additional bracing. The additional 
ele~ationand additional bracing should increase the probability that the equipment can uitbnaod a 
seyere storm. The sea-level sensor was re-sumeyed and the meteomlopical sensors were replaced with 
new ones. 
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Documents: Tmpical Storm Hazard Assessment page 

April 4,2001, St. Kitts, Second Roundtable on Hazard Mitigation in the Insuranceand 
Banking Sectors 

22 representatives from these sectors in both countries participated in the second munmable. T k  
discussions focusedon the approaches and mechanisms o r i m  identified in the l k t  munmable, held - - . 
in the previous quarter: 

1. Establish effectivecooperation betweenbankedinsuredco~on professionals and hades 
people. 

2. Achieve effectivedismination, application, and enforcemen of building codes 
3. Upgrade public awareness on vulnerability reduction wstmenefits, metbods and prowdmes. 
4. Reduce r e h x e  on the existing iosorarre mechanism 

Each of these points were discwed and elaborated upon in smaller group discussiom at the munmable 
The results of these discussions are available in the linal reyon for the mundrable series. 

During this mundtable, parti- repo~ted that, in response to the fim muncbble, th: professional 
organizations for both the banking and insurance sectors in AntiguaIBarbuda and the banking sector in 
s t~Ki twNais  had reorganized themseh.es. 

Documents: Hazard A11u;:11lon 111 ille Insomr~ic nrtd Bai~ktn_r Secton 

July 2001, St. Kitts, Presentation of Hazard Vulnerability Assessment Results 

With the assistance of a PGDM consultant, the geographic information qstem (GIs) cap& of the 
Government of St. Kitt4Nevis and the Nevis Island Adminimation was expanded under the p ro jm 
through the di&mion of basemap informatio~ imentoq and mapping of did facilities and the 
inco~poration of summy hazard layers from each of the PGDM hazard assessments imo th: national 
GIs databases in St. Kit& and No*. 

To assess the vulnerability of critical facilities to natural hazards, the priority categories of facilitieswere 
identified and mapped. These categories included any facilities that functioned as a shelter, hospitals and . . clinics; government admumnative buildings; airpons and sea pons; power. water and telecommmrication 
instahtions; oil and gas companies; protective senices and the mad nemo& Using the hazard GIs 
layers, those facilitiesthat are at the highest risk to each of the mapped natuml hazards were identified 
The results of this vulnerabity assessment were presented to the national mitigation commiuee in & 
Juh. and at public meetings later in the month 

Documents: St. Kittmevis Hazard Vulnerabilin. Assessment page 

July 18-19,2001, St  Kitts and Nevis, Public Consultations on Hazard Mitigation 
PolicylPlan 

Public consultations were held on the draft National Hazard Mitigation PoliqPlanin Na% and St  Kms 
on July 18 and 19, respective&. In both meetings, the overall PCiDM project and th: mitigation plan 
developmentprocess were d e s n i d  and detailed presemations were made on the goals, &j&esand 
a h i t i e s  pmposed in the plan The hazard and facility wlnembility maps produced under the project 
were also displayed. 

Documents: St. Kinmevis Draft National Mitigation Polin and Plan page 
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August 14,2001, St. Kitts, Final Project Handover Event 

The W event for the project was held at the Ocean Tenace h in the eve~ling of 14 Angust 2001. At 
this eve* Kermeth P d e r ,  OAS Director in S t  KittdNrnis, deliveredthe final d d t  of the St 
Kias/Nais National Hazard Mitigation Policy and Plan to the Govemment of St. Kim and Nmis. Dr. 
Denzel Douglas, Prime Minister, accepted the documem which represented all actirities and products of 
the PGDM Remarks were made by the Prime Minister, Sam Condor (chair of the National Mitigation 
Council), Joseph Edmeade (Chief Secretary), Sheii Luljens (Actiog Director of the USAID hi 
Regional Programme) and Steven S t i c k  VGDM Project Manager). Sir Cuthbert M 
Governor Gened of S t  Kitts and N a k ,  and Vance Armoq, Nevis Island Premier, were also present at 
the ceremoq. In remarks in acceptance of tbis document, the Government of S t  Kias a d  Nevis made a 
strong cnmmiiment to hazard mitigation and vukrabiity reduction 

The 45 mirmte ceremony was followedby cocktails and refreshments. Appmximateb 60 people attended 
this evem 

Pre-PGDM Documents and Reference lnfonnation 

3 Probable .\fmirnunr Loss Sru4 of Crirical Infasnucture in Three Caribbean Island Sfares (HTbU 660k) and 
Appendices and PDF) 
CDMP Storm Surge Atlas: Intmduction (650k) and atlas for St. KiWevis  (375k) 
SchooYshelter wlnerabilip- reduction resources page I I ulnerabi1ih;Asses~menr of Shelrtrs in rhe Easem 
Caribbean - a manual containing Consultant Terms of Reference, Remiit Standards and Global Estimates for 
RemBof Schools and Shelters. (HTML 100k) I SchooYshelter~vlnexability assessments reports for schools in 
St. Kim (HTML 175k) I National plans to reduce the wherabilirJ-of school buildings to nanual hazards in St. 
Kins and Nevis (HTh4L 75k) 
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