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Abstract

Objectives: To present a dataset concerning acute releases of hazardous chemicals in Poland in 2005 in the context of the
HSEES system implemented in Poland. Material and Methods: ATSDR, as the coordinator of the HSEES system, deter-
mined the kind and scope of data to be collected. In Poland, the fire department’s reports were the main source of informa-
tion on chemical emergencies. Results: In 2005, as many as 245 incidents of chemical release and 23 of threatened release
were recorded. Most of acute chemical incidents were associated with transportation and warehousing (106; 39.6%); in this
truck transportation accounted for almost 50%, and the chemical and food sector for a little more than 50% of the total
incidents. Human error and equipment failure were the primary causal factors, contributing respectively to 147 (54.9%)
and 103 (38.4%) incidents. The chemicals involved most frequently were mercury (21.4%), propane-butane mixture (9.7%),
ammonia (7.1%), hydrochloric acid, natural gas, sulfuric acid (5.2-5.6%) and nitric acid (5.2%). Out of 268 emergen-
cies, 43 (16.0%) involved casualties: 191 in total, including 180 (94.2%) in the fixed facility incidents and 11 (5.8%) in the
transportation-related incidents. The largest group of casualties were students (97) followed by employees (62). The most
common injury related to chemical emergency was respiratory irritation (142; 74.3%). Conclusions: The database on acute
chemical emergencies in Poland, based on the HSEES system, makes it possible to generate a variety of statistical analyses

_LANCE

that are helpful in planning effective prevention activities to diminish the harmful effects of such incidents.
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INTRODUCTION

The Hazardous Substances Emergency Events Surveil-
lance (HSEES) system was established by the Agency
for Toxic Substances and Diseases Registry (ATSDR)
in 1990 with the aim of collecting and analyzing informa-
tion about acute releases and threatened releases of haz-
ardous substances that result in a public health action such
as an evacuation. The main goal of the HSEES is to re-
duce the rate of chemical emergency-related injuries and
deaths among the first responders, employees, and gen-
eral public. The set of data collected and analyzed in such
an intended and unique configuration is a useful tool in
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developing plans of prevention activities aimed at public
health protection. The activities in question consist mostly
in providing the responders, industry, and general public
with information on how to avoid releases of dangerous
chemicals and how to reduce the possible harmful effects
of such incidents [1].

Among the databases operated in Poland there is none that
would strictly regard the releases of dangerous chemicals
and the related health effects. Consequently, the chemi-
cal emergency response system in Poland lacks the data
analysis that could be helpful in this respect. Therefore,
the implementation of the American HSEES system in

Address reprint requests to A. Pataszewska-Tkacz, Scientific Information Department, Nofer Institute of Occupational Medicine, ul. Teresy 8, 91-348 £.6dZ, Poland

(e-mail: apalasz@imp.lodz.pl).

[JOMEH 2008;21(4)

21



218

ORIGINAL PAPERS A, PALASTEWSKATKACZ

Poland, which was initiated in September 2004 by signing
an agreement between ATSDR and NIOM, and also with
the Polish Fire Department Headquarters, was a crucial
step in establishing this database. Moreover, one of its
outcomes was a technical report on the 2005 dataset on
acute chemical emergencies in Poland that has been sum-
marized in the present article.

MATERIALS AND METHODS

The development of any database requires identifying and
getting access to reliable sources of data, defining the kind
and scope of data to be collected, and designating relevant
software. In the US, acute releases of hazardous substanc-
es are reported to appropriate state health departments by
various authorities responsible for notification including
state environmental protection agencies, the US Depart-
ment of Transportation, the National Response Center,
police, fire departments, and hospitals. The reported cases
are analyzed and entered into the database by a qualified
staff [2]. In Poland, the fire department, as the service re-
sponding to practically all chemical emergency incidents,
is the most reliable and accurate source of information.
The firefighters who are involved in chemical emergen-
cy response are also obliged to report on their actions.
A brief description of the accident is made onsite and then
forwarded at first to the district and finally to the national
headquarters of the Fire Service. After securing personal
data, the reports on chemical emergencies are passed to
NIOM which handles data collection, management and
analysis that are the components of the surveillance sys-
tem, as well as prepares technical reports aimed at de-
veloping effective strategies to reduce the morbidity and
mortality related to chemical accidents.

The hazardous substances emergency events are defined
by HSEES as acute uncontrolled/illegal releases or threat-
ened' releases of hazardous substances [2]. The incidents
of petroleum release are not considered. The chemical
emergencies reported to HSEES in 2005 included releases

! Threatened release — the release of a substance that did not actually occur,
but the threat of which led to an action (e.g. evacuation) aimed at health protec-
tion of employees, emergency responders, or general public.
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of substances in a different chemical state, but a majority
of them involved liquids. The spills reported took place
in different kinds of environment, including working en-
vironment and practically all environmental media. The
chemical emergency events captured by HSEES are clas-
sified according to whether they occurred at fixed facilities
or during transportation. The fixed-facility events involve
hazardous substances released at industrial sites, schools,
farms, or other permanent facilities, and the transporta-
tion-related events involve hazardous materials released
during transport by surface, air, or water.

The electronic data entry system (HSEES software, ver-

sion 4.0) is a web-based application that provides a sim-

ple method for entering data into a centralized computer
database. Using the web-based system ensures that there
is only one version of the data entry screen, which facili-
tates the changes and updates of the records. This solu-
tion prevents the duplication of the reports entered as
well as entering different descriptions of the same event.

Each event has a unique, sequential identification num-

ber (ID) which is generated by the software each time

a new event is entered. Updated information about the

event can be added by re-opening a particular event ID.

The HSEES application is designed to leave little room

for misinterpretation. Practically any type of information

describing the event may be chosen from a specific pick
list, such as a substance or industry pick list. The scope
of data to be collected is also specified in detail and in-

cludes [2]:

— Event identification and notification information,

— Time, date, and day of the week of the event,

— Event description,

— Event type (fixed-facility or transportation-related
event),

— Geographical location and place within the facility
where the event occurred,

— Factors contributing to the release,

— Substance chemical or trade name,

— Specific information on injured persons: age, sex, type
and extent of injuries, distance from spill, population
group (employee, general public, responder, student),
and type of protective equipment used,



RELEASES OF DANGEROUS CHEMICALS IN POLAND IN 2005 ORIGINAL PAPERS

— Information about decontaminations, orders to evac-
uate or shelter-in-place,

— Land use and population information to estimate the
number of persons at home or work who were poten-
tially exposed,

— Response to and termination of the event.

An analysis of the data collected in Poland in 2005 formed

grounds for preparing a final report with detailed descrip-

tions of acute chemical releases. The results helped to de-
velop the first aid algorithms for firefighters as the main
responding group in chemical accidents.

RESULTS

Types of events

In Poland in 2005, a total of 268 events concordant with the
HSEES definition were reported and eligible for loading
into the database. A total of 164 (61.2%) events occurred
in fixed facilities and 104 (38.8%) events were connected

with the transportation of dangerous chemicals. The largest
number of chemical emergencies in general was recorded in
the following administrative districts (voivodships): Slaskie
(46; 17.2%), Mazowieckie (32; 11.9%) and Dolnoslaskie
(31; 11.6%). The fixed-facility events were most frequent
also in Slaskie (35, 17.2%) and Mazowieckie (22; 13.4%)
while the transportation-related events in DolnoSlaskie
(16; 15.4%), Slaskie (11; 10.6%) and in Mazowieckie and
Pomorskie (10; 9.6%). No fixed-facility events and only one
transportation-related event were noted in Zachodniopo-
morskie. Table 1 presents the rate of events by type and
administrative district of Poland.

Data analysis by the type of transport revealed that of all
the 104 transportation-related events, 62 (59.6%) referred
to ground (road) transport, 26 (25.0%) to rail transport
and 14 (13.5%) to the pipeline supply system (Table 2).
The largest number of chemical emergency events related
to ground transportation was associated with the moving
vehicles (37) and stationary vehicles (24). Fewer events

Table 1. Chemical emergencies, by type of event and administrative district, Poland, 2005

Type of event Total
District Fixed-facility Transportation-related

No. events %* No. events %* No. events %
Slaskie SL 35 213 11 10.6 46 172
Mazowieckie MA 22 134 10 9.6 32 11.9
Dolnoslaskie DS 15 9.1 16 154 31 11.6
Malopolskie MP 17 10.4 8 7.7 25 9.3
Pomorskie PM 13 79 10 9.6 23 8.6
Lodzkie LD 16 9.8 6 5.8 22 8.2
Kujawsko-Pomorskie KP 10 6.1 6 5.8 16 6.0
Wielkopolskie WP 9 55 6 5.8 15 5.6
Podlaskie PD 5 3.0 8 1.7 13 4.9
Lubelskie LU 4 24 7 6.7 11 4.1
Warminisko-Mazurskie WM 7 43 1 1.0 8 3.0
Lubuskie LB 5 3.0 2 1.9 7 2.6
Swictokrzyskie SW 4 12 3 48 7 2.6
Podkarpackie PK 2 24 5 29 7 26
Opolskie op 0 0.0 4 3.8 4 LS5
Zachodniopomorskie 7P 0 0.0 1 1.0 1 0.4
Total 164 100.0 104 100.0 268 100.0

* Number of events in administrative district, by type of event, to total number of events of this type in Poland X 100.
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Table 2. Transportation-related events, by transportation phase and type, Poland, 2005

Transportation phase

Transport type No. %

Unloading of a stationary

events vehiclefvessel Moving vehicle/vessel Stationary vehicle/vessel
Ground (road) 62 59.6 5 37 20
Rail 26 25.0 1 1 24
Pipeline 14 13.5 0 14
Water 2 1.90 0 2
Total 104 100 6 38 60
Table 3. HSEES events in different surroundings at accident site, by type of event, Poland, 2005

Type of event Total*
Surroundings at accident site Fixed-facility Transportation-related
No. events %
No. events % No. events %

Residential area 125 68.3 68 57.1 193 63.9
Industrial area 33 18.0 17 14.3 50 16.6
Agricultural area 11 6.0 22 18.5 33 10.9
Undeveloped area 1 0.5 7 59 8 2.6
Commercial area 33 2 1.7 8 26
Recreational area 2.7 2 1.7 7 23
Military facility/ DOE/DOD 2 1.1 1 0.8 3 1.0
Total* 183 100.0 119 100.0 302 100.0

* Total no. of events > 268 — some events occurred in mixed type areas.

pertained to water transportation and no event of this kind
was recorded in air transport (Table 2).

Time and place of events
The largest number of hazardous substance releases
occurred in residential areas: 193 (63.9%) events in
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Fig. 1. Number of HSEES events, by type and time of occur-
rence (month), Poland, 2005.
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total, including 125 (68.3%) fixed-facility events and 68
(57.1%) transportation-related events. As regards the
fixed-facility events, a relatively high number (33; 18.0%)
took place in industrial settings, and among the transpor-
tation-related events, 22 (18.5%) occurred in agricultural
areas (Table 3).

%01 [ transportation-related

[0 fixed-facility events

No. events

50 1

40 1

30 1

20 1

Monday  Tuesday Wednesday Thursday  Friday — Saturday — Sunday
Day of the week

Fig. 2. Number of HSEES events, by type and time of occur-
rence (day of the week), Poland, 2005.
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Fig. 3. Number of HSEES events, by type and time of
occurrence (hour), Poland, 2005.
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Fig. 4. Primary causal factors of chemical emergencies,
Poland 2005.

Data analysis by the time of event, with the month, the
day of the week and the time of day as the time-points, re-
vealed that the highest frequency of chemical emergencies
was noted in February (34; 12.7%), March (40; 14.9%)
and April (47; 17.5%), as well as on Fridays (59; 22%)
and the hours between 6:00 am and noon (103; 38.4%)
(Fig. 1-3).

Causal factors

The major factor contributing to chemical emergency
incidents was human error which referred both to the
fixed-facility (83) and transportation-related (64) events
and was the primary cause of 147 (54.9%) events in to-
tal. Equipment failure accounted for 103 (38.4%) events,
including 68 fixed-facility and 35 transportation-related
events (Fig. 4).

Industries and services involved

As presented in Table 4, transportation and warehous-
ing was the sector with the largest number of chemical
spills (106; 39.6%) and manufacturing was ranked third
(38; 14.2%). A relatively high number of releases in other
services were connected mainly with household events,
these including mercury release from broken thermo-
meters. Within the transportation and warehousing sector,
the truck transportation accounted for almost 50% of the
events, and in the manufacturing sector, the chemical and
food industry for over 50% of the events. The events in-
volving casualties were also most frequent in the transpor-
tation and warehousing (11) and in manufacturing (10).
On the other hand, the highest number of injury cases was
recorded in the educational services (schools) (102) and in
manufacturing (37) (Table 4).

Chemicals

Almost all the events reported (254; 94.8%) involved
a release of a single substance: 155 (94.5%) fixed-facili-
ty events and 99 (95.2%) transportation-related events.
Multiple chemicals were released only in 14 events. In
total, 121 different substances were involved in chemical
emergency incidents: 79 in fixed-facility events and 56 in
transportation-related events (Table 5).

The chemicals released most frequently included mer-
cury (21.4%), propane-butane mixture (9.7%), ammo-
nia (7.1%), hydrochloric acid, natural gas, sulfuric acid
(5.2-5.6%) and nitric acid (4.1%) (Table 6).

For the HSEES purposes, the chemicals were divided into
12 categories. Table 7 displays the results of analysis by the
number and type of events in particular chemical catego-
ries. For the 20 most common substances, NIOM worked
out the first aid algorithms which were forwarded to the
fire department as the main responder in HSEES events.
The algorithms were developed for mercury diiodide (CAS
7774-29-0), potassium dichromate (CAS 7778-50-9), hy-
drogen sulphide (CAS 7783-06-4), ethylene oxide (CAS 75-
21-8), chlorine (CAS 7782-50-5), hydrogen chloride (CAS
7647-01-0), formaldehyde (CAS 50-00-0), aluminium phos-
phide (CAS 20859-73-8), phenol (CAS 108-95-2), hydra-
zine (CAS 302-01-2), sodium hydroxide (CAS 1310-73-2),

[JOMEH 2008;21(4)
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Table 4. Industries and services involved in chemical emergency incidents, Poland, 2005

Industry/service Total no. events % Noészlitl:hy cTef;tlf;lItliz.s

Transportation and Warehousing 106 39.6 11 20
Other Services (except Public Administration) 74 27.6 9 20
Manufacturing 38 142 10 37
Administrative and Support, and Waste Management and 13 49 3 4

Remediation Services
Educational Services 13 49 6 102
Construction 6 2.2 1 1
Utilities 4 1.5 0 0
Health Care and Social Assistance 3 1.1 0 0
Arts, Entertainment, and Recreation 3 1.1 1 1
Accommodation and Food Services 3 1.1 2 6
Agriculture 2 0.7 0 0
Professional, Scientific, and Technical Services 1 0.4 0 0
Management of Companies and Enterprises 1 0.4 0 0
Unspecified or unknown 1 0.4 0 0
Total 268 100.0 43 191
Table 5. Chemicals involved per event, by type of event, Poland, 2005

' _ Type of event ' Al events
No. Fixed-facility Transportation-related
chemicals Total Total Total
involved N, events % chemicals  No. events % chemicals  No. events % chemicals
involved involved involved

1 155 94.5 55 99 95.2 46 254 94.8 101
2 5 3.0 10 3 29 5 8 3.0 15
3 1 0.6 3 1 1.0 3 2 0.7 6
>4 3 1.8 19 1 1.0 5 4 15 24
Total 164 100.0 79 104 100.0 56 268 100.0 121

Table 6. Chemicals released most frequently, by number of
events, Poland, 2005

acetic acid (CAS 64-19-7), nitric acid (CAS 7697-37-2),
sulphuric acid (CAS 7664-93-9), orthophosphoric acid
(CAS 7664-38-2), hydrogen chloride (WE 231-595-7),
butyric acid (CAS 107-92-6), sodium hypochlorite
(CAS 7681-52-9), calcium hypochlorite (CAS 7778-54-3),
ammonia, aqueous solution (CAS 1336-21-6).

Ofthe total number of 268 chemical emergencies, 43 (16%)
involved casualties: 191 in total, including 180 (94.2%)

Substance (CAS No.) exll\i(r)l.ts
Mercury (7439-97-6) 57 214
Propane-butane mix. 70%  (68512-91-4) 26 9.7
Ammonia (7664-41-7) 19 7.1
Hydrochloric acid (7647-01-0) 15 5.6 Casualties
Natural gas (8006-14-2) 14 52
Sulfuric acid (7664-93-9) 14 52
Nitric acid (7697-37-2) 11 4.1

[JOMEH 2008;21(4)

in 34 fixed-facility events and 11 (5.8%) in 9 transportation-
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Table 7. Chemicals involved in HSEES events, by chemical category and type of event, Poland, 2005

Type of event
Chemical category Fixed-facility Transportation-related
No. chemicals % No. events ~ No. chemicals % No. events
Acids 10 12.7 27 5 8.9 21
Ammonia 2 2.5 12 1 1.8 7
Bases 5 6.3 4 7.1 9
Chlorine 3 38 1 1.8 1
Hetero-organics 1 1.3 0 0.0 0
Hydrocarbons 1 13 1 6 10.7 8
Other inorganic substances 20 253 76 6 10.7 7
Oxy-organics 11 13.9 18 4 7.1 4
Paints and dyes 1 13 1 1 1.8 1
Pesticides 3 38 3 6 10.7 6
Polymers 1 1.3 1 2 3.6 2
VOCs 7 8.9 14 10 17.9 32
Mixtures 1 13 1 3 54 3
Other 13 16.4 16 7 125 15
Total 79 100.0 - 56 100.0 -
Table 8. Casualty events, by type of event and administrative district, Poland, 2005
Type of event
o Fixed-facility Transportation-related Total
District Total events  casualty
No. events 1O casualty g, No. events O caually g, events (%)
events events
Mazowieckie 22 8 36.4 10 0 0.0 32 8(25.0)
Slaskie 35 5 14.3 1 2 18.2 46 7(15.2)
Swietokrzyskie 4 3 75.0 3 1 333 7 4(57.1)
Kujawsko-Pomorskie 10 4 40.0 6 0 0.0 16 4(25.0)
Lodzkie 16 4 25.0 6 0 0.0 22 4(18.2)
Dolnoslaskie 15 3 20.0 16 0 0.0 31 3(9.7)
Matopolskie 17 1 59 8 2 25.0 25 3(12.0)
Pomorskie 13 2 15.4 10 0 0.0 23 2(8.7)
Lubuskie 5 2 40.0 2 0 0.0 7 2(28.6)
Warminisko-Mazurskie 7 2 28.6 1 0 0.0 2(25.0)
Podlaskie 5 0 0.0 8 2 25.0 13 2(15.4)
Podkarpackie 2 0 0.0 5 1 20.0 7 1(14.3)
Zachodniopomorskie 0 0 0.0 1 1 100.0 1 1(100.0)
Wielkopolskie 9 0 0.0 6 0 0.0 15 0(0.0)
Lubelskie 4 0 0.0 7 0 0.0 11 0(0.0)
Opolskie 0 0 0.0 4 0 0.0 4 0(0.0)
Total 164 34 20.7 104 9 8.7 268 43 (16.0)

* Ratio of the number of casualty events per administrative district to the total number of events in this district X 100.

[JOMEH 2008;21(4)
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Table 9. Casualty events, by type of event and administrative district, Poland, 2005

Fixed-facility events Transportation-related events Total
District No. casualty No. casualties No. casualty No. casualties No. casualty ~ No. casualties
events events events (%)
Lodzkie 4 54 0 0 4 54(283)
Swietokrzyskie 3 40 1 1 4 41 (21.5)
Mazowieckie 8 35 0 0 8 35 (18.3)
Slaskie 5 9 2 2 7 11(5.8)
Dolnoslaskie 3 11 0 0 3 11(5.8)
Kujawsko-Pomorskie 4 10 0 0 4 10(5.2)
Warmifisko-Mazurskie 2 9 0 0 2 9(4.7)
Lubuskie 2 8 0 0 2 8(42)
Malopolskie 1 1 2 2 3 3(1.6)
Pomorskie 2 3 0 0 2 3(L.6)
Podlaskie 0 0 2 2 2 2(1.0)
Podkarpackie 0 0 1 2 1 2(1.0)
Zachodniopomorskie 0 0 1 2 1 2(1.0)
Wielkopolskie 0 0 0 0 0 0(0.0)
Lubelskie 0 0 0 0 0 0(0.0)
Opolskie 0 0 0 0 0 0(0.0)
Total 34 180 9 11 43 191 (100.0)

related events. Mazowieckie and Slaskie were the districts
with the largest number of casualty events, and Wielko-
polskie, Lubelskie and Opolskie had no records of such
events (Table 8).

In the 43 events, 191 victims were reported: 180 (94.2%) in
fixed-facility events and 11 (5.8%) in transportation-relat-
ed events. In total, the highest number of victims in chemi-

97 (55%)

0 17 (9%)
2(1%) oW

Il employee (member of company
response team)
[ firefighter (not specified)

[ employee
] member of general public

Il professional firefighter [ student (when at school)

Fig. 5. Number of casualties in fixed-facility events, by casualty
category, Poland, 2005.
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O employee
] member of general public

Fig. 6. Number of casualties in transportation-related events,
by casualty category, Poland, 2005.

cal accidents was reported in E.6dzkie (54), Swigtokrzyskie
(41) and Mazowieckie (35) (Table 9).

The largest group of casualties were students (97); this
was mostly due to a significant number of victims (48) in
an incident of pepper gas release by a junior high school
student. The casualties suffering from stomach ache, diz-
ziness, nausea, sore throat, cough, and eye irritation were
transported to hospital for observation.

There were also 62 (32.5%) casualties among employees,
these including 58 in fixed-facility events and 4 in trans-
portation-related events (Figures 5-7).
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Fig. 7. Number of casualties, in chemical emergencies in total,
by casualty category, Poland, 2005.

Among the effects of exposure connected with chemical
incidents, respiratory irritation prevailed: it was report-
ed by 142 (74.3%) individuals, including 93 students, 33
employees, 15 members of the general public and 1 fire-
fighter. Gastrointestinal problems and headache were
reported by over 40%, eye irritation by almost 32%, and
dizziness or other CNS problems by almost 30% of the
injured (Table 10).

Evacuation

An official evacuation order was issued in 49 events
(18.3%). The reports describing 39 events which involved
evacuation (79.6% of all evacuations) reveal that the

Table 11. Number of evacuations in chemical emergencies (of-
ficial records), Poland, 2005

No. people evacuated No. events %
<5 6 12.2
5-20 12 24.5
21-50 7 14.3
51-100 6 122
101-500 12 24.5
500-1 000 5 10.2
> 1000 1 21
Total 49 100.00

number of evacuated people ranged from 1-1140 people,
with a median of 30 people (Table 11).

The majority of evacuations (65.3%) concerned the
building(s) or the affected part of the building(s). In
other defined evacuation areas of a circle/radius or
downwind/downstream, the evacuation order was issued
only in 7 events (14.3%). In other cases, the evacuation
area was not defined or no information was available
(Table 12).

In 114 events (42.5%), the responders declared the affect-
ed area to be restricted. The restrictions most frequently
referred to an access route or road (38 events, 14.2%).
The rates of events with restricted access to a room, wing

Table 10. Injuries resulting from chemical accidents, by number and casualty category, Poland, 2005

Casualty category*
Injury type 1 2 3 4 5 6 Total (%)
No. casualties
Respiratory irritation 33 15 1 0 0 93 142 (74.3)
Gastrointestinal problem 1 2 0 0 0 81 84 (44.0)
Headache 1 0 0 0 0 82 83 (43.5)
Eye irritation 14 0 0 0 0 47 61 (31.9)
Dizziness or other CNS problem 16 5 0 0 0 35 56 (29.3)
Skin irritation 14 0 0 0 0 0 14(73)
Shortness of breath 4 1 0 6 2 1 14(73)
Other 7 2 1 0 0 1 11(5.8)
Trauma 0 2 0 0 0 0 2(1.0)
Burns 0 1 0 0 0 0 1(0.5)
Heat stress 0 0 0 0 0 1 1(0.5)

* Casualty categories: 1) employee, 2) member of general public, 3) professional firefighter, 4) firefighter (not specified), 5) employee (member of

company response team), 6) student (when at school).

[JOMEH 2008;21(4)
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Table 12. Events involving evacuation, by evacuation area,
Poland, 2005

Evacuation area e\II\i(r)l.ts
No criteria defined 3 6.1
Circle/radius 4 8.2
Downwind/downstream 1 2.0
Building(s) or affected part of building(s) 32 65.3
Circle and downwind/downstream 2 4.1
No information available 7 14.3
Total 49 100.0

Table 13. HSEES events, by restricted access area,
Poland, 2005

Restricted access area ey; "
No restriction 154 575
Room 18 6.7
Wing/section of building 21 7.8
Building 15 5.6
Facility 16 6.0
Parking lot 0 0.0
Access route/road 38 14.2
Other adjacent areas 6 22
Total 268 100.0

or section of a building, a whole building or facility were
comparable (respectively 6.7%, 7.8%, 5.6%, and 6%) (Ta-
ble 13).

DISCUSSION

The database developed within the framework of the
HSEES system contains records on chemical emergency
incidents that are unique to Poland and the US. As such, it
provides an opportunity to generate a variety of statistical
analyses that are helpful in planning prevention activities
aimed at reducing the harmful effects of chemicals spills.
In the US, after an almost 20 years of operation of the
HSEES system, a wide scope of prevention activities has
been implemented. These activities include:

[JOMEH 2008;21(4)

— presenting HSEES data to industries accounting for
a significant number of chemical releases;

— providing HSEES data analysis to the state and local
emergency planners to help them develop the most
effective emergency plans, as well as appoint Hazard-
ous Material Teams, gather necessary equipment and
organize relevant training courses;

— providing data to establish and maintain protection
areas for municipal water supply systems;

— distributing fact sheets among representatives of indus-
try, responders, and environmental groups on the chem-
icals most frequently involved in chemical emergencies
and causing the highest number of injuries [3-13].

What is also important, the whole HSEES protocol evolves

to make the data analysis more effective in reaching the

HSEES goals. The case definition used for the system pur-

poses which read ‘acute releases of hazardous substances

that need to be cleaned up or neutralized according to
federal, state, or local law, as well as threatened releases
that result in a public health action such as an evacuation’
has also been made more precise and now reads as ‘acute
releases as well as threatened releases of hazardous sub-
stances, in the amount equal or higher than 10 pounds/1
gallon (unless on the mandatory reporting list), that result

in a public health action such as an evacuation’ [2].

In Poland, the HSEES data started to be collected in Janu-

ary 2005; therefore, the public use of the results of data

analysis and of the prevention activities differs significant-
ly from that in the US where the system has been in opera-
tion since 1990’s. Further data analysis is required before
the preventive activities can be planned and organized on

a national scale. Nevertheless, the 2005 data were used in

Poland to prepare the first aid algorithms for firefighters

as the primary responders to chemical emergencies and

the group at the highest risk of injury. The substances
for which the algorithms were worked out include mer-
cury diiodide (CAS: 7774-29-0), potassium dichromate

(CAS: 7778-50-9), hydrogen sulphide (CAS: 7783-06-4),

ethylene oxide (CAS: 75-21-8), chlorine (CAS: 7782-50-5),

hydrogen chloride (CAS: 7647-01-0), hydrogen chlo-

ride (%) (WE 231-595-7), formaldehyde (CAS: 50-00-0),

aluminium phosphide (CAS: 20859-73-8), phenol
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(CAS: 108-95-2), hydrazine (CAS: 302-01-2), sodium hy-
droxide (CAS: 1310-73-2), acetic acid (CAS: 64-19-7), nitric
acid (CAS: 7697-37-2), sulphuric acid (CAS: 7664-93-9),
orthophosphoric acid (CAS: 7664-38-2), butyric acid
(CAS: 107-92-6), sodium hypochlorite (CAS: 7681-52-9),
calcium hypochlorite (CAS: 7778-54-3), ammonia, aque-
ous solution (CAS: 1336-21-6).

As revealed by the technical report for 2005, some find-
ings need clarification; these include the high number of
mercury-related events, the high number of victims in edu-
cational services, and the ratio of fixed-facility to transpor-
tation-related events which is significantly different from
that in the US. Considering the high number of mercu-
ry-related events, one can note that it is associated with
numerous household incidents of mercury release from
broken thermometers in 2005. In the reports for 2006 and
2007, this kind of events was excluded from analysis due
to the insignificant amounts of mercury released this way.
The high number of victims of the events in educational
services in 2005 was mostly due to the intentional release
of pepper gas by one of the students at a public school.
The incident resulted in inhalation exposure of the stu-
dents who fortunately experienced no severe injuries and
were taken to hospital for observation. With regard to the
differences between Poland and the US in the ratio of the
fixed-facility to transportation-related events, Poland fac-
es relatively more transportation-related events than does
the US. The underlying reasons may be a different struc-
ture and size of the chemical industry as well as different
geographical conditions and principles of administration.
First of all, the Polish chemical industry has a much smaller
market share in chemical industry worldwide. Moreover,
its structure differs significantly — small and medium-size
companies prevail, which makes this industry more scat-
tered over the country and results in higher transporta-
tion needs. Furthermore, the road transportation system is
used by foreign companies for cargo transit. Some chemi-
cal emergency incidents reported under HSEES are con-
nected with the transit of hazardous chemicals through
the territory of Poland. As the data collection within the
HSEES system is ongoing in Poland, further analyses and
health protection activities are envisaged.
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