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3. ANALYSIS OF FINDINGS

I1I. PHYSICAL INFRASTRUCTURE

To assess the impact of Hurricane Gilbert on the physical
infrastructure of the health sector, seven hospitals and
thirteen health centres in the parishes of Hanover, Kingston,
Manchester, St. Catherine, St. James, St. Mary and St. Thomas
were visited and a guestionnaire administered in each to collect
information about the extent and nature of the damage and the
pre and post Gilbert condition of the buildings {(questionnaire

and reports of the visits Annexes P.I.-1, P.I.-2 and P.I.-3).

Interviews and meetings with officials at the Ministry of
Health's headquarters and Parish Health Departments provided
valuable information and contributed to focus this study. Also
private firms of architects were consulted (see list of people
met) to clarify the reasons for the utilization in Jamaica of
different foreign building codes for the design of health -
facilities. In this case, the reason is that the legal building
code for Jamaica dates from the beginning of this century and is

inadequate.

THE NATURE OF THE DAMAGE

The principal damage inflicted by Hurricane Gilbhert to the

buildings was concentrated mainly in the roofs built with



aluminium or zinc sheets, that were blown away by the wind. And
without protection from the rain the timber works for roofing,
ceilings, electrical systems, elevators, interior finishes,
equipment and furniture were damaged as well. To a minor extent

damage was produced to windows without shutters.

Although difficult to estimate, further damage is being
inflicted to the buildings by the slow pace of the repairs. The
continued exposure to rain and sun is ruining many parts of the
health facilities that survived the hurricane {(site visits

Arnnexes P.I1.-2 and P.I1.-3).

But in two of those seven hospitals the problems were due to

faulty construction procedures and poor supervisian.

At Princess Margaret Hospital the roof collapsed because the
steel bars from the columns had no continuity within the top
ring beams and also because the steel bars of those beams were
so close to each other that the concrete was not evenly poured
inte its interijor. This condition produced a very weak
structure where the load of the roof and the effect of the wind

generated the bigger structural effort.

The reconstruction of this hospital is currently under way and

to make 1t earthquake proof, the works include the construction



of new structural elements of reinforced concrete from the
foundations to the new roof. This criteria deserves strong

commendation.

In Cornwall Regional Hospital the external partitions were blown
away because they had not been properly anchored to the walls
and slabs. Their size increased the effect of the inbuilt

defects and prevented a quicker rehabilitation.

In these hospitals there were no casualties because the patients

had been evacuated.

The nature of the problems previously described reveal the
consequences of inadequate design and poor or nonexistent

supervision at critical stages of the works.

The design and construction fields have techniques and
procedures that if carried out properly enable the production of

safe buildings in almost any climatic condition.

Serious deficiencies were found in the repair work carried out
in both hospitals. At Princess Margaret Hospital the screws
that fix the sheets of the roof of the Children's Ward had been
placed in the "wvalleys" aof the sheets and not in the "crest"
where they should be. In the long term this procedure leads to

the appearance of multiple leaking points.



In Cornwall Regional Hospital 1t was detected that the new
wooden frames of the big external partitions, already in
position in the 9th floor, had been fixed only in the lower part
and neither to the walls nor to the slab. In other floors some
partitions had similar problems. This situation that could lead
to a new collapse was made evident to the Acting Chief Engineer

HFMU-MOH who is based in the haospital.

The praoblems found in these two hospitals were communicated to
Mr. Harty, Head of the Health Facilities Maintenance Unit - MOH

and liaison officer with UDC in a meeting held May 2, 1989.

But in almost all the other places visited the strong wind had
blown away shingles and sheets, particularly light aluminium
sheets (Spanish Town Hospital, KPH, Mandeville Hospital) and in
some cases whole sections of the roofs (Port Maria Hospital,

Noel Holmes Haspital, Cave Valley Health Centre).

It was noted that the failures were concentrated in those
buildings constructed with materials that require a significant
degree of preventive maintenance to remain safe, such as
aluminium and zinc sheets. Before Gilbert many rocofs were
already leaking and probably many sheets were loose. The sun
and wind produce extensions and vibrations that slowly affect

the fixing points. Either nails or screws becaome loose or the



holes bigger and the roof is no longer an adequate protection.
Zinc sheets are also subject ta corrosion which means that they

should not be used 1n an area exposed to sea wind and/or spray.

THE PRINCIPAL DEFICIENCIES

Apart from the damage produced by Hurricane Gilbert to the
physical structure of the buildings, there were serious

deficiencies in areas such as:

Communications

- Radio systems could not work because they operated with

electricity from the public service.

- Telephones were out of order for several weeks because of

fallen posts and severed wires.

This situation prevented the organization of the emergency ~

procedures and increased the stress on the staff.

Electricity

From the seven hospitals visited, three did not have standby
paower generators (Port Maria, Mandeville, Lucea). Spanish Town
Hospital had one but it was out of order and only three had

generators in working arder (Cornwall, Kingston, St. Thomas).



i that
The lack of electricity interrupted the cold chain

. . : Cm safe
nreserves drugs and also made 1t impossible to perfo

emergency surgical procedures.

Water Supply

As a consequence of the lack of electricity, water was not
available and in many cases had to be provided by the Fire

Brigade with water trucks.

Apart from this situation, it was evident that it is necessary

to reinforce controls on the quality of the water.

THE UNEXPECTED OQUTCOME

An unexpected outcome for old hospitals will be a complete
replacement of their more damaged parts, which in many cases

were already in a poor caondition.

The reconstruction works include an unavoidable degree of new
materials for roofs, ceilings, electricity, and even floors, as
well as the improvement of some areas of the wards, particularly
bathrooms. This was evident in KPH, Lucea, Port Maria, G5t.
Thomas. It will be appreciated that some of the institutions

damaged will be in better shape once the repairs are done.



THE SLOW PACE OF THE REPAIRS

From the information provided by UDC in the Disaster
Rehabilitation Activity Summary Report as of April 25, 1989, the
repairs have been completed only in University Hospital, May Pen
Hospital and Amnotto Bay Hospital. That is to say only 128% of

the 25 hospitals listed in the report.

As shown in Tables I and II, the repair work has not been .
completed in any of the seven hospitals visited. Their
operational condition has not been fully recovered (with the
exception of Mandeville which did naot suffer severe damage).
The work is being carried out by UDC in five of thaose hospitals
and that agency will also be responsible for Spanish Town which
has only had emergency repairs. Mandeville Hospital will be

repaired by the Health Facilities Maintenance Unit - MOH.

According to observations made while visiting the hospitals it
has been estimated that Princess Margaret Hospital will take nro
less than a further five months to be ready, Cornwall Regional
Hospital three, Paort Maria three (doctor's quarters), KPH two,
Noel Holmes Hospital six {(work has not started yet in the
Administration Building, which is partially without roof, and
Laundry which is totally without roof and in the Maternity Ward

where hydraulic insulation is required).



In Spanish Town Hospital and in Mandeville Hospital the lack of
final repairs is not affecting the operation of the facilities
but is an unnecessary inconvenience so many months after

Hurricane Gilbert.

Repairs had not started in four of the thirteen health centres
visited (Spanish Town and Linstead - St. Catherine, Oracabessa -

St. Mary, Cave Valley — Hanover)

According to the information provided in the Status Report for
Rehabilitation of Health Centres - MOH dated April 13, 198%
(Armex P.I1.-35), from the 196 health centres damaged by Hurricane
Gilbert repair work had been completed only in 40 of them; 39
owned by the Government and 1 rented. That is to say 20.4% of

the total number.

Work was in progress in 31 health centres (13.8% of the total),
27 belonging to the Government, & with ownership undeclared and

2 rented.

This information revealed that in 125 health centres work had
not started yet. From that number 59 belong to the Government,
12 are with ownership not declared and S4 are rented. They

represent 63.8% of the total number (Table III).



TRELE 111

oA e N B e N

STATUS DF REPAIRS IN HEALTH CENTRES AS AT 13 APRIL 1989

By B B By Ty By B g e Sy B Ry g B By By P By g B By N B By T By e T N A e N O A B B B N e e e B g e e e e e e e

{  Health centres 1 Not I In { [ i
} } Gtarted | % 1§ Progress | % | Complete ! % | TYOUAL 1 % !
R ettt |- | f--- i ------ | { f~- |
1 i | i ! i | ! ! i
| Bovernaent Owned ! 39 1 30.1% 1 27 | 13.8% 1 3% 1 19.9% ¢ 125 | b63.8% |
i ] 1 i ] | i i ] |
i Rented { 5% 1 27.4% 1 2 1 1.0%1 i1 0.9% 1 7 | 29.1% 1
] | i l t | | | } |
| Ownership unspecified | 12 1 é.4% 1 2 1 1.0 ¢ b o0.0% 1 1wt 7.4% ]
| i i 1 ! | ] i ] ]
| i - ] i- i- i i |-- i
| TOTAL | fes 1 63.8% | 31 1 15.8% | 40 1 20.4% 1 196 1 100.0% 1

All the previous information shows that the works required for
the rehabilitation of the hospitals and health centres is going
ahead very slowly and that it is urgent to speed up the
process. With the hurricane season approaching, the degree of
unpreparedness of the physical infrastructure is a cause for

serigus concern.

ESTIMATED COST OF THE DAMAGE

In April 1989 a conference was held in Kingston, Jamaica,
involving the United Nations Development Programme/Office of
Disaster -Preparedness (0DP)/Caribbean Natural Disaster
Preparedness. In the initial session the coordinator for

disaster preparedness of the Jamaican Ministry of Health,



Dr. Marion DuCasse, disclosed that damage produced by Hurricane
Gilbert to the hospitals was J$66.8 Million, and to the health
centres J$9 Million. This makes a total amount of J$73.8

Million.

The magnitude of that figure and the extended period of time
that it will take to have all the health facilities fully
operational again stresses the importance of adopting
methodologies for the design and construction of buildings-able
to withstand predicted seismic and wind forces. (The estimated
cost of the rehabilitation of the hospitals, prepared by UDC,
and of the health centres, prepared by the Ministry of

Construction, have been included as Amnnex P.1.-4 and P.I1.-3).

MAINTENANCE

Very few of the buildings visited had a candition better than
fair prior to Hurricane Gilbert and that condition increased the

damage suffered and the time required for their rehabilitafion.

Parish Health Departments and Hospitals have a reduced cadre of
artisans and it is difficult for them to carry out proper
procedures. In addition, due to budgetary and staff shortages

the activity developed by the HFMU-MOH is very reduced.



Currently, a study financed by a USAID grant is taking place and
it is expected that the ocutcome will provide solutions to this

problem through the development of a new maintenance system.

Nevertheless decentralization of maintenance and minor repairs
was the common aspiration of all the health officials
interviewed during this mission in every Parish and hospital.
All of them were prepared to be held accountable for carrying
out the required procedures if provided with adequate manpower,

resources and authority.

THE MISSING LINK

While carrying out this mission, information about health
facilities had to be searched for in different areas of the
Ministry of Health. There is not a single body responsible for
coordinating the activities of planning, design, construction
and maintenance of all the facilities that represent a major

asset and a significant component in several projects.

An improvement of the coordination of all capital expenditures
as well as the development of planming criteria for future

projects is required.



THE VULNERABILITY OF THE HEALTH FACILITIES

Projects with large capital components are currently being
prepared for the restoration and construction of hospitals and
health centres. It is necessary to emphasize that only
buildings that will be hurricane and earthguake resistant should

be included.

A study of the vulnerability of existing buildings, describing
their potential weaknesses, is not available and any degree of
preparedness will be uncertain until such a study has been

conducted.

If the cost of improving the safety of old buildings becomes too
expensive in relation to their actual value their inclusion in

those plans should be reconsidered.

CGrganization of a relief team of experienced architects and
engineers that could be "on call" to help manage emergency
repairs of the health facilities and help prepare contingency

plans could be considered.
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4. CONCLUSIDNS

PHYSICAL INFRASTRUCTURE

The following conclusions and recommendations (points 2 to %) are
the basis for the development of a Pilot Plan to achieve for health
facilities a level of disaster preparedness that will improve the

capability of the system before another major disaster strikes.

They have been organized in the form of priorities or objectives
with their related methods of achievement and proposed sources of

funding.

They represent an attempt to address the major shortcomings shown
by Hurricane Gilbert and the emphasis has been put in the
development of practical strategies for the prevention of failures

that can paralyse the health care system.
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ANNEX P.I1.-1

RUESTIONNAIRE




1.

HEALTH FACILITIES

Type and name of Facility

t.ocation

Age of Construction

Materials employed for the construction of:

-~ Structure

- Walls

- Roof

-~ Windows



Is there an incorporated capacity by design and
construction to mitigate the effects of:

— Hurricanes Yes No
- Earthquakes Yes No
- Heavy Rains Yes Nao
Status of the building prior to Hurricane Gilbert.

Very Good Good Fair Bad
Was there a standby generator installed?

Yes No

If yes, was it in working condition? Yes No

What was the operational condition of the building
immediately after Hurricane Gilbert?

Completely operational

Closed down

Which parts of the building were most affected, and to what

extent?

- Structure

- Walls

Partially Operational



10.

11.

1e.

-~ Roofs

- Ceilings

- Windows

~ Others, Please explain

Which areas of the building could no longer operate due to
the damages and for how laong.

Has the building been repaired?

Provisionally Partly . Completely

To which office did the damages have to be reported, and
what were the procedures required? Please explain.



13.

14.

15.

16.

17.

18.

13.

How long did it take from the hurricane until start of
final repair work?

By whom is/was the work carried out?

Who is/was responsible for deciding the nature of the
repair work to be done?

Who is/was responsible for supervising the reparations.

Are there reparation works taking place at present?
Yes No

If yes, when are they due to be completed.

What is/was the cost of the repairs.

Did the building act as a disaster shelter?

Yes No



20.

21.

22.

23.

Have procedures been developed to establish what
precautions must be taken to improve the safety of the
building in case of a hurricane?

Yes No

Are there formal procedures to link the activities of the
HC/Hospital with other centres in case of a hurricane?

a) Other health facilities

b) Local authorities

c) Central Government.

What are the building shartcomings made evident by
Hurricane Gilbert?

Had the building been regularly maintained?



ANNEX P.I.-2

SITE VISITS

HOSPITALS



PRINCESS MARGARET HOSPITAL

S5T. THOMAS

Site visit made April 13, 198%9.

This building was completed in 1955 and has had no majar
repairs since completion. The personnel interviewed
considered that prior to hurricane Gilbert the general status

of the hospital was fair.

The maj)or damages produced by the hurricane were the total
collapse of the roof of the medical wards and zinc sheets
blown away from all other roofs, plus the related
consequences in terms of damage to windows, ceilings, the
electricity system, elevators, interior finishes and
equipment. Also the solar heat collecting panels were

severely damaged.

The hospital had a standby power generator and a water

reservoir.

Two weeks after the hurricane a temporary plastic cover was
placed aon the roofs of the Casualty Department and the
Administrative Block and was still there, but in poor

condition when the facility was visited.



The Repairs

According to the information provided by Marton the final

repair work started the first week of February 198%.

upC is responsible for all the repairs and the work is being
tarried out by several contractors. Works were almost
completed in the Children's Ward but the rest of the
buildings will take no less than a further five months to be

ready.

Reasons for the Failures

The roof of the main building collapsed because there was a
major defect in the construction of the reinforced concrete
structure that supported the roof. The steel bars of the

columns had no continuity within the ring beam that carried

the bigger structural effert.

This also indicates the possibility of poor supervision at
the critical stage when the steel bars are inspected prior

to pouring the concrete in the molds.

To make this building earthquake proof, the repair work
includes the construction of new structural elements in
reinforced concrete, from the foundations to the new roof.
This criteria deserves strong commendation because it was aof
no use to do an 1mportant investment to make the building
safe from hurricanes while ignoring the possible

consequences of earthquakes.



A different problem is that of the sheets blown away from the
other roofs. In this case the reason for the failure 1is
mainly poor maintenance. The sheets suffer permanent
exposure to the sun and the wind. This produces extensions
and vibrations that slowly affect the fixing points. Either
nalils or screws become loose or the holes bigger, the effect

1s that the sheets provide inadequate protection.

To remain safe, this kind of roof requires to be periodigally

inspected and maintained, replacing all the faulty pieces.

Problems found in the Repair Work

The screws of the new roof of the children's ward have been
placed in the "valleys'" of the sheets and not in the crest
where they should be. 0On the long term, this procedure leads
to multiple leaking points. This finding was communicated to
Mr. Harty, who is acting as the liaison officer from MOH with

unc.

Cost of the Rehabilitation

J%2,736,937.00 (UDC estimates, Annex P.I.-4),



