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1. Section I 

INTRODUCTION 

As in previous years, the first part of the report gives a brief 

appreciation of the situation in the coal industries; the Mines 

Safety and Health Commission hopes that it will be possible in 

following reports to extend this to all extractive industries. 

Coal mining activities 

As in the four previous reports, a number of statistics on activities 

in the coal mining sector are given below. These are based on the 

figures published by the Statistical Office of the European Communities 

on 14 January 1977 and on information supplied by the national mining 

authorities (see table which follows). 

Coal production in 1976 was 3.6% lower than in the previous year, 

falling from 256.9 to 247.6 million tonnes. This ~estriction of pro

duction was accompanied by a reduction of about 5 million tonnes in 

available capacity as a result of the closure of 10 collieries. In 

this same context of adjustment to the trend of the coal market the 

number of miners employed underground was reduced by 3%, falling from 

342.0 to 331.9 thousand. The reduction in manpower was severe in 

France and Belgium (5.9 and 5.4%) and less pronounced in the United 

Kingdom. 

These figures should not, however, obscure the fact that the coal 

market has to some extent stabilized. The growth in stocks has 

sharply declined, for the increase between 1975 and 1976 was 2%, 

whereas stocks more than doubled between 1974 and 1975. Moreover, 

stocks held at coking plants, which had more than tripled in 1974/75, 

increased by only 38% in 1975/76. This may be explained by increased 

deliveries of coal (and lignite) to power stations in France and 

Germany as a result of government measures. The decline in quantities 

of coking coal delivered to coking plants and the stockpiling of an 

additional 5 million tonnes of coke underline the continuing crisis 

of the steel industry. 
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Within the same general upward trend, closure of certain collieries 

and increased mechanization and use of powered supports have improved 

productivity in Germany, France and Belgium, though in the United 

Kingdom there was a slight fall in output per manshift; for the 

community as a whole the latter remained at about 3.56 tonnes per 

manshift (U/G). 

Overall figures for accidents below ground in coal mines 

These figures could not be drawn up on the same basis both for the 

Community of Six and the United Kingdom as it has been impossible to 

ensure uniformity or even comparability of the statistics as a result 

of the shortage of staff within the Secretariat. 

Community of Six 

GENERAL ACTIVITIES OF THE MINES SAFETY AND HEALTH COMMISSION 

Meetings held and salient events 

The Mines Safety and Health Commission met on 6 May, 3 September and 

2 December 1976, preparatory meetings of the Restricted Committee being 

held on the preceding days. An ad hoc Committee of the MHSC met on 

18 February 1976. The working parties and their committees of experts 

met on 50 occasions (totalling 54 days). There were in addition 25 

~estricted meetings attended by only a few members. The total number 

of meetings including symposia was 83, extending over 89 days. 

No appointment has been made to the post of principal administrator 

which has been vacant since 1971 and which was filled only from 15 

August 1974 to 31 October 1975. The number of engineers acting as 

secretaries to the working parties has thus remained at three. As a 

result the extension of the responsibilities of the MSHC to all the 

extractive industries has been implemented more slowly than would 

otherwise have been the case. 

At the end of the year the Chairman of the MSHC, Dr Hillery, left the 

Commission and the MSHC to take office as President of Ireland. His 

farewell message, which was sent to the MSHC at its meeting on 

2 December 1976, was as follows. 

"I regret that I am not able to be present to take leave of you as 

Chairman of the Mines Safety and Health Commission. 
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Eux-! 9 

Production (Mio t) 1974 242.6 

" II 197.) 256.9 
II II 1976 247.7 

Percentage change 1975/74 +5~9 

Percentage cahnge 1976/75 -3~6 

Underground productivity - OMS in kg 
197S 3 559 
1976 3 563 

Percentage change 1975/76 +0,1 

Underground workers on books ( 1 000 ) 
Average 1975 342.0 
Average 1976 331.9 
Percentage change 1975/76 -3.0 

Number of working mines at the end of 
1975 331 
1976 321 

Capacity abandoned in 197b (in Mio t) 4.48 

Pithead coal stocks (1 000 t) at the 
end of 197.) 26 248 

1976 26 803 
Percentage change 1975/76 + 2~1 

Coke stocks held at coking plants at 
the end of 197!) 12 998 

1976 17 951 
Percentage change 1975/76 +38~1 

Percentage of output produced by 

mechanized means l) 
Mechanized winning 1974 96~6 

1975 97~3 
1976 97.7 

Powered supports 1974 80.0 
1975 83.8 
1976 86~9 

Source: Eurostat statistical telegram 14.1.1977 
1) Mining authorities 

D F I B U.K. 

101.5 22.~ 0.004 8.1 109.2 
99.2 22.4 0.002 7.5 127.8 

.96.4 21.9 0.002 7.2 122.1 
-2.3 -2.1 - -7.8 +17~0 
-2.8 -2.4 - -3.2 - 4.5 

4 062 2 761 - 2 .. 426 3 493 
4 153 2 781 - 2 550 3 407 
+2.2 +0.7 - +5.1 -2.5 

109.8 40.5 0.2 18.7 172.4 
105.8 38.1 0.2 17.7 169.8 
-3.6 -5.9 - -5.4 -1.5 

46 29 - 14 242 
42 27 - 12 240 
3.4 0.46 - 0.3 0.320 

9 290 5 494 9 806 10 617 
10 507 4 410 9 1 159 10 688 

+13.1 -19.7 - +43.8 +0.7 

8 217 1 131 1 073 11!) 2 440 
12 460 1 )00 900 100 2 960 

+51.6 +32.6 -16.1 -13.0 +21.6 

96.9 89.2 - 91.3 98.3 
97.9 89.9 - 95.9 93.3 
99.3 86.9 - 97.9 98.6 
7.).7 40.6 - 54.8 94.4 
82.1 41.2 - 53.2 94.5 
84.6 41.7 - 56.5 96.5 
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You are no doubt aware of the reasons for my early and somewhat sudden 

departure from the Commission of the European Communities, which has 

not left me time to take leave of a body for which I nonetheless have 

a high regard. 

"Several of our meetings have been marked by the sad memory of miners 

killed in pit disasters and I was aware of the deep sympathy you felt 

both as fellow men and as fellow miners for the victims of these mis

fortunes, which the Mines Safety and Health Commission seeks to prevent 

but which remind us that your task will never be completed. 

"We also met to say goodbye to departing members and I had the opportunity 

to establish a number of personal and very rewarding relationships. 

"I have always been impressed by tne spirit of fellowship which unites 

you all - government representatives, employers and workers. I have 

been struck by the goodwill and sense of responsibility which characterize 

your collaboration in the study of complex problems, your confrontation 

of frequently differing points of view and your efforts, always in a 

spirit of cooperation and friendship, to seek solutions which will 

ensure greater safety for miners. 

"As a doctor and a former Minister of Labour in Ireland, I appreciated 

your concern, your work and the results of that work and was pleased 

to see the Council of Ministers extend the responsibilities of the 

Mines Safety and Health Commission in 1974. 

"Now that I myself am on the point of becoming a former member of the 

Mines Safety and Health Commission, I have pleasure in recalling and 

associating myself with the good wishes expressed by other departing 

members: may your work continue in the same spirit of friendly under

standing and with the same success as in the past. 

"I am pleased to note that the past and its achievements will be recalled 

at a conference to be held next year to commemorate the 20th anniversary 

of the Mines Safety and Health Commission. 

"I hope that this conference will attest to your past successes and 

herald a future of fruitful cooperation". 

Group accidents 

The year 1976 saw three group accidents (i.e. accidents resulting in 

the death or injury with eight weeks'absence from work of at least five 

victims), Two of these accidents occurred in coal mines and were 
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immediately notified to the Secretariat of the MSHC. On 21 July 

1976, a firedamp ignition in the Luisenthal colliery in the Saar 

resulted in severe burning of seven miners, of whom two died. On 30 

September 1976 sixteen persons, who had volunteered to fight a fire 

at mine 5 of the Merlebach complex in the Lorraine Area, were killed 

by an explosion. 

A further accident occurred at the Berwiller mine belonging to the Mines 

de Potasse d'Alsace on 18 July 1976: five persons died on falling 

down part of a shaft. 

The MSHC discussed these accidents at its meP.tings on 3 September and 

2 December 1976. They will be further studied in 1977, but the MSHC 

has delegated the work on the two coal mining accidents to the appropriate 

working parties. It has instructed the Working Parties on ''Ventilation 

and Firedamp!' and 'Rescue Arrangements, Mine Fires and Underground 

Combustion" to study the relevant aspects of the Luisenthal and Merlebach 

accidents respectively. 

The MSHC has also completed its study of the following accidents: the 

collapse of the Calonne-Ricouart tip which on 26 August 1975 caused 

the death of six local residents, the firedamp and dust explosion at 

Lens-Lievin (Nord/Pas-de-Calais Area, France), which occurred on 27 

December 1974 and resulted in 42 fatalities, the explosion at the 

Houghton-Main colliery in the United Kingdom, which resulted in the 

death of five persons and severe injury of a sixth, on 12 June 1975. 

On 6 May and 3 September 1976, after studying these two accidents and 

that at Luisenthal, the MSHC issued the Working Party on Ventilation 

and Firedamp with a new remit extending the terms of reference handed 

down on 11 July 1975. 

The MSHC instructed the Working Party on Ventilation and Firedamp: 

"1. to study all the aspects of the accidents which occurred at Lens-

Lievin, Houghton-Main and Luisenthal which might be interesting 

and important for preventing firedamp· explosions and firedamp 

ignitions and in particular to propose measures which can be taken 

to control the emission of firedamp. 

- coming from old workings and cul-de-sacs, both those abandoned 

temporarily and those abandoned permanently; 

- in cul-de-sacs workings, account should be taken of the dust make, 

stoppages of work and stoppage of auxiliary ventilation as well 

as the length and nature of the ducting for the auxiliary ventila

tion; 
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2. to study the utility of automatic monitoring of auxiliary ventilation 

(air velocity etc.) and of automatic monitoring of CH
4 

(by instru

ments installed on coal-getting and heading machines and including 

electrical cut-out or alarm indication devices); 

3. to compare national legislations designed to avoid the risk of 

sparking in auxiliary fans, with a view to possible harmonization." 

Section III contains reports on the three group accidents. 

Decisions of the Mines Safety and Health Commission 

At its meeting on 6 May 1976 the MSHC, on the basis of the opinion 

submitted by the Working Party on Rescue Arrangements, Mine Fires 

and Underground Combustion (see Chapter 2.1.), approved a first report 

on filter self-rescuers for use in European Community coal mines -

Part I: minimum design requirements and testing procedures (Doc.694/7/76). 

It submitted this report to the Governments as a proposal for the 

improvement of safety in coal mines, specifying that these minimum 

requirements could be exceeded in certain countries whose regulations 

were already more stringent. The report made no recommendation as to 

the need for such filters. 

The document has already been published as Annex X to the 13th Report 

in the interests of speedy distribution. 

At its meeting on 3 September 1976 the MSHC, on the basis of a report 

by its Working Party on Flammable Dists (see Chapter 2.4.), approved 

a "Recommendation on the application of dust binding by hygroscopic 

salts as a means of combatting coal dust explosions" (Doc. 735/3/76). 

It submitted this recommendation to the Governments of the Member 

States as a proposal for tne improvement of safety in coal mines in 

pursuance of Article 1 of its terms of reference with a view to further 

action in accordance with Article 4. 

This document is appended as Annex V. 

Extension of the responsibili~ies of the Mines Safety and Health 

Commission 

On 11 July 1975 the MSHC had decided to set up an ad hoc Committee to 

advise on the organization of the working parties 1n the light of the 

extension of its responsibilities to all extractive industries, and 
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bearing in mind the difficult staffing situation in the Secretariat 

which indicated the need to e~tablish priorities (section 1.2.4. of the 

13th Report). 

This ad hoc Committee, which was composed exclusively of the government 

representatives, met on 18 February J976 and sumbitted proposals to 

the MSHC (Doc. 929/76). 

These proposals were considered by the MSHC on 6 May 1976 and the 

following decisions were taken (Doc. 2523/76, section 11)
1
). 

None of the remits already issued to the working parties would be 

abandoned as they already derived from a choice of priorities, but a 

decision would be taken on the order in which the tasks should be 

carried out, taking account of the staff available to the Secretariat. 

Most of the previous recommendations and work of the MSHC can be of 

relevance to the "other than coal" mining industry and can be applied 

as they stand in these industries. 

The chairmen of the working parties will, if necessary with the help of 

a small committee, decide which of the three hundred recommendations or 

opinions can usefully be applied to these industries either in the 

form of regulations or on an informational basis. 

Priority topics specific to certain extractive industries other than 

coal mining which require early consideration. 

Some of these topics can be dealt with by the existing Working Parties. 

The MSRC consequently instructed its Working Parties as follows. 

The Working Party on Roof Control 2)will extend its activities to cover 

the following areas: 

stability of cavities, in particular cavities produced by drilling 

and dissolving of salt deposits; 

- mining under the sea, under lagoons and close to old flooded workings 

(the Indian disaster in 1975); 

1) Certain decisions were postponed, being finalized on 23 March 1977 
(Doc. 1249/77, section 2). 

2) To be known henceforth as the Working Party on Strata Control and 
Stability of Ground (Decision taken on 23 March 1977). 
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- stability of high faces in quarries and workings of lignite and 

other loose materials, as well as stability of tips; 

- effect of frost (Greenland) 

The Working Party on Ventilation and Firedamp l) will extend its 

activities to cover the following areas: 

- problems connected with the use of diesel engines; 

shotfiring fumes in underground mines. 

The Working Party on Health in Mines will extend its studies of the 

problem of noise, respirable dust, climate, temperature and ionizing 

radiation in the coal industry to include all the extractive industries. 

The Working Party on Winding Engines, Ropes and Shaft Guides will 

extend its work in the following areas to embrace all the extractive 

industries: "all guided systems for the conveyance of men and meterials 

in shafts and roadways (including diesel trolleys for overhead monorails 

and floormounted guided systems) and aerial suspended systems". 

The Working Party on Mechanization will extend its study of ''all 

problems connected with non-guided transport systems" to all the 

extractive industries. 

The MSHC decided that: 

a Working Party on Petroleum, Gas a~d other Materials extracted by 

Borehole would be set up; 

The new types of explosive ( gels,slurries) and blasting techniques 

justified the establishment of a new Working Party. In view of the 

excessive workload of the Secretariat, a preparatory study would be 

carried out by an expert : Mr Goffard, Principal Explosives Inspector 

in Belgium. 

_The MSHC decided to merge the Working Parties "Effects of Working 

hours on-s-af-e-ty-at Work" and "Psychological and Sociological Factors 

affecting Safety". 

1) To be known henceforth as the Working Party on Ventilation, Firedamp 

and other Mine Gases (Decision taken on 23 March 1977). 
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The MSHC did not approve the proposal by the ad hoc Committee that 

the Working Parties on "Flammable Dusts" and "Ventilation and Firedamp" 

should be merged in view of the distinctive character of the remits 

of these Working Parties. 

The MSHC emphasised the need to ensure that the Working Parties on 

"Psychological and Physiological Factors affecting Safety, including 

Time at Work" and "Health in Mines" became fully operational. 

The MSHC took note of the current status of the research programme 

on safety in mines drawn up by the health and Safety Directorate of 

the Directorate-General for Employment and Social Affairs, and approved 

by the Commission on 21 December 1976 i) The programme will run for 

five years from 1977 with a budget of 7.5 million European units 

of Account. It covers most of the subjects dealt with by the MSHC 

Working Parties and may contribute to the solution of the problems 

with which they are concerned. The research findings will be notified 

to the MSHC so that they can be analyzed and taken into account either 

in regulations or in operating practice. 

On 2 December 1976 the MSHC began its scrutiny of a proposal for a 

Council Directive on safety signs at the workplace. This proposal 

had been drawn up by the competent Commission departments and had been 

discussed on 26 November 1976 by the ECSC Consultative Committe, which 

had not approved the immediate application of the Directive to the 

coal and steel industries. It requested that the MSHC and the Steel 

Industry Safety and Health Commission should be consulted and proposed 

that the coal and steel industries be added to the list of industries 

to which this instrument did not apply. 

The MSBC instructed a select study group to scrutinize this proposal 

for a Directive. 

1) Official Journal ~ 10 of 14 January 1977 



1.2. 

1.2. 

1.2.9. 

- 10-

Dissemination of information. International trade union conference 

(ICFTU and WCL) on safety and health in mines. 

The conference was held on 16, 17 and 18 March 1976 in Punta Ala (near 

Follonica) in the Grossetto mining area (Italy). This is the first 

non-coalmining area in which a MSHC conference has been held since the 

terms of reference of the MSHC were enlarged to cover all the extractive 

industries. 

The conference was attended by 71 miners'representatives from the 

Member States. Papers were read on the socio-economic situation in 

the Grossetto area and on technical aspects of the four Solmine surface 

pyrite mines and the mines in process of being developed (to meet the 

demand for suphuric acid and with a view to the possible use of sponge 

iron in the steel industry). Visits to these mines were arranged. An 

account was given of the work of the MSHC, and in particular of those 

aspects which are of relevance to extractive industries other than coal 

mining, and of the prospective ECSC research programmes (Article 55) 

aimed at the prevention of accidents and illnesses in coal and iron ore 

mines. The main points raised related to: 

a) environmental factors, and in particular high temperatures and dust 

levels, where there was a need for common methods of evaluation and 

establishment of limit values; 

and 

b) enabling the trade union organizations to make a greater contribution 

to accident prevention. 

The safety campaigns inthe various mining areas continued with financial 

assistance from the Commission. 

2oth Anniversary of the establishment of the MSHC 

The occasion will be marked by a conference, to be held in the 

New Theatre in Luxembourg, on 22 and 23 November 1977. 
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2. Section II 

ACTIVITIES OF THE WORKING PARTIES 

Chapter A. ,_ Rescue Arrangements, Mine fires and Underground Combustion 

The Working Party held 4 plenary meetings on 25 March, 2 July and 

22 November 1976 in Luxembourg and on 12 October in Essen (Germany). 

Meetings of the Committees of Experts were held as follows: 

- Conveyor belts : 5 meetings of which 5 were plenary (being attended 

by about 15 experts); 

Fire-resistant fluids: 5 meetings of which 2 were plenary and 3 

for medical experts only (3 to 5 experts); 

- Stabilisation of ventilation in the event of fire below ground: 

3 meetings, of which 1 was plenary; 

Filter self-rescuers (anti-GO masks): 6 meetings of which 4 were 

plenary (5 to 9 experts); 

i.e. a total of 25 meetings, of which 16 were plenary. 

The Working Party and its Committees of Experts continued the work 

described in the 13th Report in pursuance of the terms of reference 

set out in Annex II. 

Certain aspects of this work were completed in 1976, the reports of 

the Committees of Experts having being scrutinized by the Working Party, 

but the relevant documents were not considered and approved by the MSHC 

until 23 March 1977. 

In the interest of more rapid distribution, the MSHC has agreed that 

these documents should be appended as annexes to the 14th Report for the 

year 1976. 

The documents in question are as follows. 

A report entitled "Notes for guidance on the measures to be taken to 

stabilize ventilation in the event of open fires underground (except in 

shafts)". It bears the document number 3354/6/74 and is appended as 

Annex IX to the present 14th Report. It constitutes a supplement to 

the document "Practical conclusions on the application of the theory of 

stabilisation of ventilation approved by the MSHC on 10 October 1968 

(Annex III to the 6th Report). It is intended for the use of mining 

engineers and reviews the results of the work carried out since 1960 
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on the basis of the Budryk theory by the Committe of Experts on 

Ventilation, a brief account of which is given._in Doc. 708/3/74 by 

Messrs Champagnac and Stenuit (available in f, d, and e from the 

Secretariat). 

This document was not unanimously accepted at the meeting of the MSHC 

on 5 May 1976 as a proposal for submission to the governments in 

pursuance of Article 1 of the terms of reference of the MSHC, but was 

appoved on 23 March 1977 as an important information report. 

Ninth Report on Mine Rescue Services, Organization, Personnel and 

Apparatus Available, g1v1ng the position as at 1 January 1976. 

Although the MSHC had intended this report to be bi-annual, it has 

not been published since 1972 (the fifth annual Report of the MSHC). 

Together with the list of specialists in borehole rescue work and 

of equipment available for the drilling of large-diameter holes to 

rescue trapped miners, which was published as Annex VI to the 13th 

Report, the present simplified form of this document (Annex VI to the 

14th Report) provides a tangible basis for one of the aspects of liaison 

between the rescue services of the Community countries as presc~ibed by 

Article 7 of the terms of reference of the MSHC. Such liaison is 

maintained within the Working Party and more specifically within the 

Committee of Experts on Rescue and through the numeroux contacts 

established between the heads of the rescue stations. 

A report entitled rMemorandum on the Neutralization of Mine Fires by 

the Injection of Nitrogen'. 

This technique, which is mentioned in the 13th Report (2.1.3.5.) was 

applied for the first time in Germany in December 1974. It is of 

particular relevance to the safety of rescue brigadesmen attempting to 

seal off a fire area by means of stoppings. The document may serve 

as aguide during advance studies of the measures to be taken in the 

event of open fires underg~ound, and is appended to the present Report 

as Annex VIII l) 

Report on the use of filter self-rescuers, Part II: Maintenance and 

Training (See Annex VII to the present Report) l) 

1) Approved by the MSHC on 23 March 1977. 
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This report was approved by the Working Party on 22 November 1976. It 

follows on from Part I, which was published as Annex X of the 13th 

Report. It is a summary of current practice in the Member States which 

use self-rescuers, but, like the preceding part, it contains no recommen

dation as to the need to use such filters. With regard to the training 

of miners in wearing the apparatus, the report takes account of the 

conditions of darkness,. dust clouds, smoke and heat which were 

encountered in the Houghton-Hain accident (12 June 1975). 

The Working Party will follow up Part II with a third part which will 

assess the likely future developments with regard to the use of the 

existing self-rescuer or anoth~type of device. 

On 2 July and 22 November the Working Party was informed of the progress 

made by the Committee of Experts on Fire-resistant Conveyor Belts and 

Other Long Items of Plant. 

On 29 April the Committee of Experts visited the Tremonia experimental 

mine to observe the various fire-resistance tests and the electrical 

resistance test (mentioned in the 13th Report, section 2.1.4.). It 

arranged for comparative tests to be carried out at the Cerchar, 

the INIEX, the Tremonia experimental mine and the N.C.B. on four 

similar samples of four types of belt. 

The purpose of this work is to carry out a further study of the 

comparability of the different tests and to find a suitable quality 

control test, i.e. a test which can be carried out simply and rapidly 

to give results comparable with the two approval tests adopted by the 

MSHC (Annex VI to the 12th Report). 

The Working Party decided to instruct a small Committee of Experts, which 

met on 13 May 1976, to study the health hazards associated with gases 

and vapours which are generated during the combustion of plastic 

materials (conveyor, belts, ducting, etc.) and which might not be 

absorbed by the anti-eo self-rescuer. 

It approved a request for Community financial assistance for work on the 

development of a flammability test for conveyor belts with steel 

carcasses. 

The Working Party also began work on the problem of withdrawal of men 

from production faces served by long roadways. This subject is discussed 
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in a German document by Mr Funkemeyer, available in e, f, d. 

(Doc 4341/76). 

Progress has been made in the work on harmonization of flammability and 

toxicity tests for fire-resistant fluids. After analysis of a 

questionnaire on incidents involving lubricants, it was decided that a 

study should be made of their flammability. (previous work dealt 

mainly with fluids used for power transmission). 

Chapter B - Winding Engines, Ropes and Shaft Guides 

The Working Party met on 9 and 10 February 1976 in Germany, on 27, 28 

and 29 April in Sweden and on 9, 10 and 11 November in Poland. Its 

eight member Committee of Experts on Winding Engines and Safety in 

Shafts held two meetings in Luxembourg, on 25 February and 15 October 

1976. There have thus been three plenary and two select meetings 

i.e. five meetings covering a total of ten days. 

In Germany the Working Party visited the shaft of the Grimbers potash 

mine, which is equipped with an eight-rope winder. The installation 

has a winding capacity of 1 250 tonnes hour from a depth of 540 m and 

uses 38 tonne skips (25 tonnes payload, winding speed 15.5 m/sec). Its 

electronic control system dates from 1971. The Working Party was 

particularly interested in the control devices on this installation, 

especially the braking system. 

A visit was also made to the Achenbach shaft of the Grund lead and zinc 

mine, whose winding installation was equipped as early as 1973 with a 

digital speed controller and electronic control system. 

In Sweden the Working Party saw winding engines in nine metal mines 

in the centre of the country. The installations are equipped with 

electrotechnical devices for partial or total electronic control. The 

Working Party took a particular interest in the problems involved in 

determining the factor of safety to be applied to the winding ropes 

of multi-rope winders, in compensation for differences in tension 

between the ropes, in the digital automatic speed controller, and in 

the automatic control of shaft station operations e.g. automatic inter

locking of the pit-bottom shaft gates. The Working Party visited the 

premises of the ASEA, which provided the electronic apparatus, and of 

Atlas COPCO, which supplied the pneumatic and hydraulic equipment. 
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In Poland the Working Party visited a rock-salt mine at Wieliczke, the 

institute of mechanical engineering, machinery used for preparation 

and automation in the school of mines and metallurgy at Crcow, the 

Sierzy coal mine and the Chief Mining Institute (G.I.G.) at Katowice 

with its ropeworks and test facilities. 

The latest developments of the Polish apparatus for electromagnetic 

rope testing were studied. Note was taken of the capacity and 

limitations of this instrument for fault detection with a view to 

determining discard criteria for ropes, especially of locked-coil 

construction. 

These visits enabled the Working Party to acquire a corpus of documenta

tion and information which will greatly facilitate its work on 

harmonizing rope and winder regulations. 

The Working Party set up a Committee of Experts to work towards 

harmonization of safety measures relating to winders and shaft equip

ment. It took note of the available documents listed below: 

- 722/76 on braking systems (Dr Arnold, Federal Republic of Germany); 

- 1089/76 on rope breaking loads (ISO); 

- 2368/75 on winding rope breaking loads (Professor de Crombrugghe, 
Belgium); 

445/76 on shaft winding safety precautions (Dr Arnold, Federal Republic 
of Germany). 

Chapter C - Electricity 

The Working Party held plenary meetings on 14 and 15 January, 24 and 

25 March, 9 July, 6 and 7 October and 4 and 5 November 1976. In 

addition, two meetings of experts were held on 28 April and 10 June 

(five experts) and a preparatory meeting (seven experts) took place on 

14 June 1976, i.e. a total pf five plenary meetings and three select 

meetings covering 12 days. 

The Working Party continued the work on harmonization begun in 1974 

and described in the 12th and 13th Reports. This work comprised: 

- the draft Directive on the approximation of the laws of the Member 

States concerning electrical apparatus for use in potentially 

explosive atmospheres in gassy mines (Doc. 1411/9/75); 

- adaptation of the CENELEC draft European Standards, Edition 1, 

No 50 014-50 020 to.render them appl~cable to gassy mines, with a 
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view to their attachment to the draft Directive and adoption by the 

Council as harmonized Community standards. 

As in previous years, this work was continued in collaboration with 

representatives both of Directorate-General XI, in the context of 

elimination of barriers to trade, and of CENELEC. For its work on 

harmonizing the design of electrical apparatus, the Working Party 

had,·as early as the beginning of 1974, obtained the assistance of 

representatives of the governments, users, manufacturers and testing 

stations (see Annex III). 

In general terms the Working Party approved the CENELEC draft European 

Standards mentioned in 2.3.2. above, subject to a number of amendments 

and additions to the following standards l) 

EN 50 014 and 50 018 - general requirements and type of protection 

'd'. The modifications relate to: 

the use of insulating materials (especially plactics) in flameproof 

enclosures; 

certification of flameproof enclosures which are tested empty, i.e. 

without the apparatus which is to be placed inside them; 

the use of non-metallic flameproof enclosures, i.e. enclosures of 

ceramic or plastic materials; 

type 'd' switchgear, plugs, sockets and lampholders for type 'e' 

lUminaires; 

the introduction of particle-proof testing for certain flameproof 

enclosures (this is the most controversial point on which a decision 

is still to be taken by the Working Party); 

intrinsically safe electrical systems (as no CENELEC standard exists, 

the Working Party has instructed a Committee of Experts to draw up 

standards on the basis of a British draft). 

Final decisions are still to be taken on the distinctive Community 

mark and distinctive marking and the form of certificates for the 

purposes of Articles 8,9,10, and 13 of the draft Directive mentioned 

in 2.3.2. above. These points will be considered in consultation with 

1) The decisions on these amendments and additions have not yet been 

taken by the Working Party. 
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the experts who are concerned with the same aspects of the 'surface' 

Directive l) in Directorate-General XI of the Commission in Brussels. 

With regard to Article 9 of the draft Directive mentioned in 2.3.2. 

above, the Working Party will also consider the question of making 

certification documents available to manufacturers. 

A progress report was made to the MSHC on 2 December 1976 (document 

available- 3820/76). 

At an early date, the Working Party hopes to complete adaptation 
of the draft CENELEC European Standards to gassy mines and to begin 

work on the second part of its remit, which relates to harmonization 

of rules covering the installation and use of electrical apparatus 

below ground. A preparatory study subsidized by the Commission of the 

European Communities will be carried out by the NCB. 

Chapter D - Flammable Dusts 

The Working Party met on 27 February, 17 June and 29 November in 

Luxembourg and visited the Sitverwood colliery and the experimental 

gallery of the SMRE (Safety in Mines Research Establishment) in the 

United Kingdom on 6 and 7 October 1976. A restricted meeting was held 

in UP:ubo\U'g on 14 May and on 25 and 26 May 1976 a group of four experts 

visited the Minister Achenbach colliery and the Tremonia experimental 

mine in Germany. 

In total four plenary meetings covering five days were held and two 

restricted meetings covering three days i.e. six meetings and eight 

days. 

As is stated in the corresponding section of the 13th Report, the 

Working Party was instruct~d by the MSHC to study the Lens-Lievin 

accident and subsequently to propose 'standardized measures for the 

most effective control of dust explosions in coal mines'. 

1) Council Directive 76/117/EEC of 18 December 1975, OJ L 24 p. 45 et 
seq of 30 January 1976 on the approximation of the laws of the 
Member States concerning electrical equipment for use in potentially 
explosive atmo~pheres (other than in mines susceptible to firedamp) 
and pertinent specific Directives. 
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It first prepared a 'Recommendation on the application of dust 

binding by hygroscopic salts as a means of combatting coal dust 

explosions'. 

It made use of the 'Information report on procedures for neutralizing 

dust using salts pastes, powders and flakes' approved by the MSHC on 

21 January 1974 (Annex VI to the 11th Report). This document was updated 

and the recommendation was drafted by an editorial committee. On 25 

May it visited the Minister Achenbach colliery in Lunen-Brambauer, where 

it observed the application of salt pastes in a particularly dusty 

inclined cross-cut and the use of salt powders in a conveyor incline 

through which 7 500 tonnes was transported per day. 

The recommendation includes an explanatory memorandum comparing the 

effectiveness of this method of protection against dust explosions 

with that of stone dusting and water spraying, describing the advantages 

and disadvantages of the technique, the method of use and the cases in 

which the technique is not justified and its use is not recommended. 

The principles and methods of application are described in an annex. 

The recommendation was approved by the MSHC on 3 September 1976 and 

was submitted to the Governments of the Member States in pursuance of 

Article 1 of its terms of reference for further action in accordance 

with Article 4. 

The document is appended as Annex V to the present Report. 

The Working Party then began the drafting of a recommendation on the 

use of water barriers l) . 

On 6 October the Working Party visited the Silverwood colliery at 

Rotherhan in the United Kingdom to see a district in hard coal with 

a low dust make, where salt flakes are applied to the gate road floors 

and stone dust to the rest of the roadway perimeter. 

Chapter E - Common Accident Statistics 

The analysis of the expert's report, which was mentioned in the 11th, 

12th and 13th Reports, could not be carried out in 1976 because of 

staffing difficulties in the Secretariat (see 1.2.1.2.). The study is 

available as document number 932/76 "Development of serious accidents 

and fatalities in the United Kingdom and the Community of Six from 

1) &pproveu by the MSHC on 5 5uly 1977 (document available- 3512/4/76). 
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1958 to 1974". The purpose of the document is to fac1litate the compila

tion of common accident statistics by bringing into line the statistics 

for the Community of Six and the United Kingdom. The main differences 

of approach lie in the definition of the serious accident and the 

classification of accidents under the various headings: falls of 

ground, haulage and transport, etc. 

For 1976, the United Kingdom has been able to complete its accident 

statistics on the same basis as the Community of Six. This has 

enabled some comparisons with the U.K. accident experience to be 

made and some differences which have emerged are to be studied 

by this Working Party in 1978. 

Chapter F - Health in Mines 

For the same reasons as mentioned above, the Working Party was unable 

to meet in 1976. 

Chapter G - Working Parties on "Psychological and Sociological Factors 

Affecting Safety" and "Effects on Safety of Hours Worked", merged to 

form a single Working party on Human Factors. 

The Working Party met on 10 March 1976. 

It discussed the position with regard to safety training in the 

Community coal mining industry (Doc. 935/76 for the Federal Republic 

of Germany, Doc. 1337/76 for Belgium, Doc. 3989/75 for France, Doc. 

3990/75 for Italy). 

It was decided that an outline table would be drawn up. In addition, 

a study will be carried out by national experts with financial assistance 

f . . f . . . 1) rom the Comm1ss1on o the European Commun1t1es . 

Participation of workers in accident prevention, the role of their 

representatives in relation to the inspectorates and in particular their 

role in accident enquiries will be considered by the Working Party and 

discussed at symposia to be held in Belgium for workers' safety 

representatives from the mining industry
2
). 

1) To be completed by the end of 1977. 

2) Arranged for the spring of 1978. 
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Chapter H - Ventilation and Firedamp 

The Working Party met in Luxembourg on 26 February, 21 May and 17 

November 1976 and visited mines near Stoke-on -Trent and Nottingham 

(United Kingdom) on 14 and 15 September 1976. 

A four-member Committee of Expers on harmonization of specifications 

and testing procedures for firedamp monitoring instruments met on 21 

June, 15 October and 12 December 1976. 

Four plenary meetings and three select meetings were thus held, 

covering a total of eight days. 

On 26 February the Working Party continued its study of the accidents 

which occurred at Lens-Levin on 27 December 1974 and at Houghton-Main 

on 12 June 1975. It took note of the remit which it had received in 

this connection from MSHC on 6 May 1976 and which has already been 

mentioned in Section 1.2.2.2. above. 

In pursuance of this remit it drew up a document on the control of 

firedampemission from sealed-off areas, to be submitted to the MSHC 

in 1977. This document discusses two methods used in specific .situations, 

one being employed in the United Kingdom and involving the use of 

pressure chambers (document available - 3965/75) and the other being 

practised in the Federal Republic of Germany and consisting in low

concentration gas drainage from the sealed-off area (document available 

4258/1/76). 

Further to the above-mentioned remit, the Working Party began a study 

of firedamp control in dead-end workings. It collected and compared 

the pertinent regulations, the results being summarized in a synopsis 

prepared by the Secretaria~ 

On 14 and 15 September 19.76 the Working Party, in the course of its work 

of these questions, visited the Wolstanton colliery near Stoke-on-Trent 

(pressure chambers) and the Rufford colliery near Nottingham (recircula

tion to face advance headings with an exhaust fan and continuous 

automatic monitoring of firedamp concentrations). The two visits are 

described in Doc. 4234/76 and Doc. 4322/76 (available in English only). 

The Working Party also studied the attendant circumstances and causes 

of a firedamp ignition which occu::red at the Luisenthal colliery on 21 

July 1976 as a result of which seven miners suffered severe burns, two 

of them dying. The lessons to be drawn from this accident overlap 
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with those derived from the Lens~Lievin and Houghton-Main accidents 

and with the additional points to be included in the Working Party's 

remit, viz. length and type of auxiliary ventilation ducting, automatic 

firedamp monitoring and alarm systems on heading machines and power 

loaders. 

The Working Party carried out an initial study of the Merlebach explo

sion (16 fatalities, 30 September 1976). 

The Working Party completed its 'Interim Information Report on 

Ignition of Firedamp by Power Loaders and Heading Machines'. 

Although the MSHC approved this cocument in 1977 l) it directed that 

it should be appended to this Report (as Annex VIII) to ensure rapid 

distribution. In addition to its documentary contents the report re

commends that work be undertaken or continued on a number of projects, 

mostly at the development stage. 

A second report will be drawn up on the progress of the work in hand 

and will include new technical proposals for submission to the Govern

ments. 

The danger of firedamp ignit.ion below armoured conveyors was mentionned 

in the 12th and 13th Reports (2.8.3.3.), and a progress report has 

been drawn up on research in this field (document available-3740/75). 

A list of recommended precautions against this hazard will be submitted 

to the MSHC at the end of 1977. 

Use of diesel engines in mines: problems of the toxicity of exhaust 

gases and of the prevention of explosion and fire. 

At the end of the year, the outside expert responsible for the study 

financed by the Commission of the European Communities submitted a 

report on the first phase of his work (Doc. 4706/1/76 -40 pages + 160 

page appendix). 

The Working Party will acquaint itself with this document in 1977. 

As a second stage, the expert has been instructed to draw up proposals 

for uniform rules. 

1) Approved by the MSHC on 23 March 1977 and submitted to the Governments 
of the Member States as a proposal in pursuance of Article 1 of its 
terms of_referenc~, for information pursuant to Article 3 and for 
further action in accordance with Article 4. 
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Firedamp (CH4) monitoring instruments 

On 21 June a group of four experts began work on harmonization of 

specifications and testing procedures for these instruments, beginning 

with h~nd-held methane-meters. 

A reference document, available under No. 3074/75, reviews these 

specifications and procedures. 

Three meetings have been devoted to this subject. It is anticipated 

that the report on hand-held methanometers will be completed by the end 

of 1977. 

Chapter I - Mechanization 

Meetings of the full Working Party were held on 19 February, 29 March, 

14 October and 23 November 1976 and a select committee of 4 experts 

met on 5 February and 14 April 1976. There were thus 4 plenary meetings 

and 2 selct meetings, covering a total of 6 days. 

As stated in the 13th Report, after the study of accidents occurring 

in the various countriesi priority was given to drafting a first 

report on safety techniques in winning areas. 

The activities of the Working Party in 1976 consisted in a scrutiny, 

now virtually completed, of this initial document, which was drawn up 

at the end of 1975 

In the proposals which the MSHC will submit to the Governments, close 

collaboration between manufacturers and users is recommended. The 

document contains as exhaustive a list as possible of proposed measures 

relating to direct prevention (design, protection against environmental 

factors etc), indirect prevention (lighting, communications etc.), 

information, operating instructions, supervision and training. 

Chapter J - Roof Control 

The Working Party met in Luxembourg on 3 March, 17 September and 30 

November 1976 and a small committee of experts held preparatory meetings 

on 2 March, 26 October and 29 November. Three plenary meetings and 

3 select meetings were thus held, covering a total of 6 days. 



2.10.2. 

2.10.3. 

2.10.4. 

2.10.5. 

- 23 -

The Working Party drew up a paper on "Strata reinforcement by bolting, 

dowelling and injection techniques in European coal mines". 

This 120 page document describes the techniques in question and 

summarizes the most important parameters determining the effectiveness 

of these methods of strata reinforement at the face and in roadways, 

which supplement the measures taken at the planning stage with a view 

to ensuring improved groundstability. It describes the application of 

the method in specific situations encountered in the various mining 

countries of the Community and in conclusion lists the research to be 

undertaken in order to ensure that the lowest possible level of risk 

to the safety and health of operators is associated with the application 

f 
. 1) o these techn1ques • 

On 6 May the Working Party submitted to the MSHC a study on the effect 

of powered supports on the rate of serious accidents and fatalities 

caused by falls of ground or falling meterial in the United Kingdom, 

where 94% of coal production is obtained in faces equipped with such 

supports. 

It has undertaken a revision of this report in accordance with the 

instructions of the MSHC to the effect that the study was to be extended 

to all the Community mining countries and was to be supplemented with 

data on the accident rate per shift worked below ground and if possible 

per shift worked at the face, as well as on the risks involved in the 

handling and transport of powered supports. The trends quoted were 

also to be substantiated by tests of statistical significance. 

The Working Party continued discussion of the "First report of the 

National Committee on steep seam working in British coal mines" 

(document available - 1408/75) which was drawn up following the accident 

which occurred at the Seafield colliery (Scotland) on 10 May 1973. 

The small Committee of Experts on Rock Mechanics which had begun work 

in 1973 resumed its activities and decided to review the research 

undertaken with financial assistance from the Commission of the 

European Communities under the supervision of the Directorate-General 

for Energy. It will try to determine the practical applications of the 

research findings, whether the projects in question are completed or 

1) Approved with certain proposals to the Governments on 5 July 1977 
(document available- 1612/4/75). 
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still in progress, and to draw up simplified records of the results 

for dissemination by the MSHC. 

Chapter K - Petroleum, Gas and other Materials extracted by. Borehole 

The first meeting of the Working Party was held on 30 November 1976. 

At this initial stage, only the government representatives were present. 

There was a wide-ranging exchange of views on: 

- the delimitation of the areas for which the MSHC is competent; 

- relations with existing organizations concerned with all or part of 

the field in question (London Conference, European Diving Technology 

Committee .. etc); 

- the individual interests of the various Member States. 

It was decided that the Working Party would give priority to the risk 

of group accidents e.g. those resulting from blowouts, with the 

attendant hazards of explosion or fire associated with the use of 

electricity. 

The most frequent causes of accidents involving individuals will be 

determined on the basis of accident statistics to be provided by each 

country. 

Each country was also requested to provide its basic instruments 

regulating drilling .and production activities together with a descrip

tion of methods of personnel training at all levels. 

A study is also to be made of health and hygiene aspects deriving from 

the particular characteristics of the working environment (noise, 

climate, lighting, etc.). 

The government representative will meet gain in June 1977 and the 

Working Party will then be expanded to its normal composition to 

include representatives of the employers and workers. 

Throughout the year the Secretariat remained in close contact with the 

European Diving Technology Committee, who met in Luxembourg on 25th 

June and in Amsterdam 11th November. The frequency of accident to 

divers remains high, and to help reduce this the E.D.T.C. drew up a 

58 page document "Guidance Notes for Safe Diving". In accordance with 

a decision of the Mines Safety and Health Commission, the Commission 
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of the European Communities helped with the publication and distribution 

of this document l) now available in English, French, German and Italian 

on application to the Secretariat of the MSHC. The two organisations 

will continue their co-operation in this field. 

1) Published March 1977 
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3. SECTION III 

STUDIES OF GROUP ACCIDENTS 

These accidents are listed in section 1.2.2. 

Luisenthal accident (Saar) 

This accident occurred on 21 July 1976 and was discussed by the MSHC 

at its meetings on 3 September and 2 D:cember 1976. 

The accident was caused by a firedamp ignition as a result of which 

seven miners suffered severe burns; two of them dying. The ignition 

occurred at the roadhead in a 1000 m rise heading driven in an inclined 

seam having an angle of dip of 4-14°.The seam was more than 2m tn1ok and had 

a conglomerate roof. The drivage was being carried out by a selective 

heading machine at a rate of 10 m per shift. Main ventilation was by 

forcing ducts with an exhaust duct at the drivage face. 

The flame was propagated over a distance of 40 m from the heading face. 

While the final conclusions of the enquiry are not yet available, the 

accident was probably caused by a roof layer of firedamp emitted from 

a blower which the heading machine had just uncovered in the floor; 

Pick on conglomerate frictional sparking may have been the source 

of ignition. 

Following the Lens-Lievin, Houghton-Main and Luisenthal accidents, the 

MSHC gave the Working Party on Ventilation and Firedamp ~it« a new 

remit, which is quoted in section 1.2.2.2. The aspects of this new 

remit which are of relevance to the Luisenthal accident are the length 

and nature of auxiliary ventilation ducting, mentioned at the end of 

section 1, and section 2: "to study the utility of automatic monitoring 

of auxiliary ventilation (air velocity etc.) and of automatic monitoring 

of CH4 (by instruments installed on coal-getting and heading machines 

and including electrical cut-out or alarm indication devices)". 

Merlebach accident (Lorraine Area) 

The accident occurred on 30 September 1976 at mine No 5 in the Lorraine 

coalfield. It resulted in the deaths of sixteen persons when an explosion 
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occurred as they were trying to extinguish a fire. 

The accident was discussed by the MSRC on 2 December 1976 and will be 

further discussed in 1977 by the Working Party on Rescue Arrangements, 

Mine Fires and Underground Combustion, which will consider the implica

tions for fire prevention and fi~e fighting. 

As the conciusions of the enquiry and the results of the study by 

the above Working Party are not yet available, the present Report con~ 

tains only a few details of the circumstances attending this accident. 

A more detailed description will be given in the next Report. 

The accident occurred on the 1036 m level in a production face situated 

in a steep seam 3,50 thick, having a angle of dip 6f 60°. 
The production district was a new one. A central raise lined with 

steel segments was used for loading out the coal produced in two 

units, each400 m long, which were worked to the rise in horizontal 

slices 5 m high withmultiple attack hand-winning and hydraulic stowing. 

A fire was discovered on a level with the return end of the armoured 

conveyor near the foot of the rise heading serving as a retu~n airway 

from the southern unit of the face in seam 2A. 

The alert was quickly given and workers began to apply water to the 

fire. The fire nonetheless spread, a roof fall having created a 

passage between the rise heading in seam 2A and that in an adjacent 

seam. The production workers were withdrawn from the face and replaced 

by a team of rescue brigadesmen~d volunteers. 

It w~s these persons who were caught in a violent explosion at about 

18,30 hours a* it was blocking the head of the central raise, in order to 

seal off the face by filling it with stowing material passed through 

the rise heading serving the northern unit. 

The district, comprising six faces in total serviced from the 1036 m 

level, was abandoned and sealed off by means of stoppings and hydraulic 

stowing from the return level at 826 m. 

This operation was completed on 20 October 1976. 

Accident at Berwiller, belonging to the Mines de Potasse d'Alsace 

This accident occurred on 18 June 1976 and was discussed by the MSHC on 

2 December 1976 on the basis of Doc. 3818/76 supplied by the French 

government representatives. 
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The following sets out the main circumstances attending this accident. 

A group of five men including an engineer, a foreman and an overman 

descended into the sump below the level of the normal pit-bottom shaft 

station in order to prepare for cutting of the tails of the rope guides 

at the weights. At about 15.15 hours they descended in a shaft inspec

tion cage to a platform at a level 20 m below the normal lower landing 

and then continued down on ladders to other platforms 

to arrive at the lowest platform 40 m below the level of the 

normal shaft station. This platform gave way and the five men fell into 

the water-filled sump some 60 m below. When the banksman received no 

news of the five men he asked a deputy who was below ground to inves 

tigate. The latter heard cries for help and gave the alarm at 18.30 

hours. The cries for help came from the engineer, who died during 

the rescue operations. The platform was located a few meters below 

another platform which sealed off the shaft, and was thus in an area 

where the air was not renewed and was particularly hot, humid and saline. 

Very severe corrosion was found on the iron girders which had supported 

the platform. 
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SECTION IV 

Joint statistics of underground accidents in coal mines 

4.1. For reasons of economy it had been decided to discontinue publication 
of the statistical tables la, lb, 2a, 2b by country and by coalfield. 
:1¥ 'She Wl&llimoua requ.••"* ef 'She aeabera of "ihe M.inea S&:f e"iy a.ud 
Health Commission these tables will now be included, but on a 
national basis. All delegations indioated that these were of 
considerable value in the study of accident statistics. 

4.2. At the end of this chapter there are the usual tables A and B 
(frequency rates of fatal accidents and serious injuries 
for each country and the Community of the Six. since 1958) 
C (groupe accidents) and ~ (recapitulation: Community of the Six 
and the United Kingdom). Tables la,lb,2a,2b are included for each 
of the Community Countries with summaries for the Community of 
Six and the full Community. (EXcluding the coal mines of Ireland 
and the independantly licensed mines of tae United Kingdom. 

4.3. It will be noted that the United Kingdom has compile.d its 1976 
statistipal tables on mine accidents in the same way as the 
countries in the Community of the Six. 

However, in the interests of continuity in comparing accident 
levels over a period, we shall continue to consider the Community 
of the Six and United Kingdom separately, since~the only long 
term comparison which can be made is for fatalities. 

Analysis of the statistics 

Community of the Six 

Casualties resulting in an absence from work of 4 - 20 days: 
30 643 for 301.1 million hours worked, i.:e. a frequency rate of 
101.77 (1975: 33 985 casualties, a rate of 106.67) i.e. a 4.8% 
decrease (significant). 

Casualties resulting in an absence from work of 21 - 56 days 
13 923, frequency rate 46.24 1975: 15 554 a rate of 48.50) 
i.e. a 4.8% decrease ( stat.istically significant) 

Casualties resulting in absence from work of more than 56 days: 
4 491 frequency rate 14.92 (1975: 4 795, a rate of 15.05) i.e. 
a 0.8% decrease (not statistically significant). 

Fatalities; 125 (including 16 in a group accident), frequency 
rate of 0.415 (1975: 110 fatalities without groupe accidents, 
frequency rate 0.345) i.e. a 20 % increase. 

Without the 16 fatalities in the group accident the frequency 
rates are 0.362 and 0.345 respectively, i.e. a 4-9% increase 
(not statistically significant :at 95% certainty level). 

1) Foot·note: The Secretariat of the Mines Safety and Health Commission 
hold accident sta~istics for the principal coalfields of the 
Community of Six, and these will be sent on request. 
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United Kingdom (286.5 million hours worked) 

Casualties - 4 - 20 days: 
Casualties -21 - 56 days: 
Casualties me-re than 56 days: 
Fatalities 

28 669 
10 815 
2 407 

45 

- rate 100.07 
-rate 37.75 
- rate 8.40 
- rate 0.157 

Di~counting the ~oup accidents (1975 -55 fatalities; rate 0.181 including 
5 ~n 1 group acc~dent) - 15.2% decrease (statistically significant) 

Without the 5 fatalities in 1975, the rates are 0.157 and 0.165 
respectively, i.e. a 5% reduction (not statistically significant) 

Accident levels over a period in the Community of the Six. 

In 4.4.1. it was noted that the rate of casualties resulting 
in absences of 4-20 days and 21-56 days had decreased in 1976 
compared with 1975. As the table below shows, there has been 
a steady decrease since 1973, and between 1971 and 1976 the 
decrease is of the order of 10% for absences of 4-20 days and 
21-56 days which is highly significant. 

For absences of more than 56 days comparisons can be made back 
to 1958. As shown in Table A, the frequency rate levelled off 
between 1958 (13.55) and 1967 (13.246) increased from then 
until 1973 (16.77) and subsequently decreased steadily by very 
significant proportions. 

Lastly Table B shovlS that the fatalities rate fell from O. 610 
f A 

in 1958 to 0.415 in 1976, a very significant decrease of 41'i'o• 
There has been a regular decrease since 1958 apart from 
fatalities in groupe accidents. Over the pas~ 10 years the 
decrease has been slight and insignificant. 

The decrease is most marked for falls of ground, viz. from 
0.253 in 1958 to 0,07 in 1976. This decrease has been regular 
over the 18 year period. On the other hand, the decrease has 
levelled off over the past few years for the whole of lines 2 
and 3, viz. haulage and transport, and movement of personnel. 
There is a significant increase in the accident rates for 
the whole of lines 4 and 5, viz. machinery, handling, of tools 
and supports, and falling objects. It is because of this 
increase that the Working Party on Mechanisation was set up. 



Accident levels since 1971 (Co11un\ty of the Sh') 

1971 1972 1973 197~ 1975 1976 

~ - 20 days - actual 47 203 ~0 376 37 38~ 34 797 33 985 30 6~3 

Frequency rate 113,96 109,31 112,77 110,97 106,67 101,77 

increase/decrease on prev\ous - -4 (s) .3,11 (s) -1,6 (s) -3,9 (s) -~.a (s) 
year (%) 

21-56 days - actual 21 116 18 531 17 325 15 875 15 45~ 13 923 

Frequency rate 50,98 50,17 52,26 50,62 u,s ~6,24 

increase/decrease on previous - -1-,59 +4, 11 (s) -3 (s) -4,2 (s) -4,8 {s) 
year (%) 

more than 56 days - actual 6 249 5 763 5 560 5 054 4 795 4 791 

Frequency rate 15,09 15,60 16,77 16,12 15,05 14,92 

increase/decrease on previous - .3,4 {s) + 1 (s) -~ (s) -6,7 (s} -0,8 (s) 
year (%) 

Fataltttes total actual 182 147 137 143 110 125 

Frequency rate 0,440 0,399 0, 413 0,456 0,3~5 0,~15 

increase/decrease on previous - -10 .3,9 ·lO,~ -24 ·20 
year (%) 

Actual without group~accident 162 (3) 141 (1) 128 (1) 96 (2) 110 (0) 109 (1) 
(actual group accident) 

Frequency rate 0,391 0, 382 0,385 0,307 0,3~5 0,362 

increase/decrease on previous - -2,3 +1% -21 (s) ·12 .4,9 
year (%) 

(s} st gn\'ftcant variation 

\ 



GERMANY 1958 1959 

1) Falls of ground 4,843 4,779 

2) Haulage and transport 2,550 2,569 

3) Movement of personnel 2,497 2,463 

4) Machinery, handling of tools and 
supports 0,767 0,914 

5) Falling objects 2,537 ~,719 

6) Explosives 0,015 o,ou 

7) Explosions of firedamp or 
coal dust 0,011 0,016 

8) Sudden outbursts of firedamp, 
suffocation by natural gases - -

9) Underground combustion and fires - -
10) Inrushes o~ water 0,004 -
u) Elect:ricity 0,010 0,014 

12) Other causes 0,487 0,522 

TOTAL 13.721 14,007 

BELGIUM 1958 1959 

1) Fa.lls of ground 5,911 4,294 

2) Haulage and transport 4,132 2,979 

3) Movement of personnel 1,354 0,998 

4) Machinery, handling of tools and 
supports 2,.804 2,085 

5) Falling objecta 0,414 0,371 

6) Explosives 0,027 0,007 

7) Explosions of firedamp or 
coal dust - -

8) Sudden outbursts of firedamp, 
suffocation by natural gases 0,011 -

9) Underground combustion and fires - -
10) Inrushes of water - -
11) Electricity O,Oll -
12) Other causes 0,260 0,255 

TOTAL 14,924 10,989 

A. Comparative Table of numbers of persons incapacitated 

by underground accidents for eight weeks or longer 

years 1958- 197~er •ooo.ooo man-hours (frequency) 

1960 1961 1962 1963 1964 1965 1966 1967 1968 

4,886 4,797 4.682 4,663 4,894 4,732 4,721 4,524 4,618 

2,445 2.458 2,5oi 2,433 2.385 2,411 2,067 1,913 1,994 

2,348 2,512 2,608 2,646 2,744 3,032 2,852 2,974 3,300 

0,920 0,867 1,046 1,213 1,242 1,234 1,244 1.124 1,396 

2,738 2,945 3,077 3,038 3,242 3,344 3,272 3,642 3,773 

0,010 0,009 0,008 0,006 0,006 0,005 0,005 0,017 0,011 

- 0,002 0,123 0,010 - 0,014 0,013 - o.oo4 

- - - - - 0,005 - 0,003 -
o.oo3 0,002 - - - - - - o.oo4 

- - - 0,004 - - - - -
0,012 0,.014 0,006 0,012 0,009 0,002 0,010 0,006 0,011 

o.457 ·o.5o3 0,488 0,473 0,477 0,354 0,414 0,396 0,429 

13,819 14,109 14,539 14,499 14,999 15,133 14,598 14,599 15,540 

1960 1961 1962 1963 1964 1965 1966 1967 1968 

4,324 4,071 4,439 4,432 4,417 3,574 3,568 3,850 3,676 

2,709 2.770 3,331 3,565 3,419 2,866 3,269 2,960 3,220 

1,008 1,062 1,136 1,066 0,961 0,771 0,936 0,903 1,122 

2,386 2,097 2,461 2,414 2,310 2,126 2,146 2,265 1,903 

0,354 0,301 0,445 0,547 0,397 0,292 0,349 0,459 0,358 

0,032 0,018 - 0,019 0,018 - 0,013 0,056 0,049 

- - - - 0,009 0,031 - - -
- - - - - - 0,013 - -
- - - - - 0,021 • - -
- - 0,010 - - - - - -

0,016 0,018 0,010 0,009 .. 0,010 0,015 - 0,016 

0,260 .0,301 0,351 0,198 0,268 0,333 0,362 0,278 0,228 

11,089 10,638 12,161 12,250 11,799 10,024 10,669 10,771 10,572 

1969 1970 1971 1972 1973 1974 1975 1976 1977 

4,736 4,321 4,354 4,20 4,30 4,08 3,69 3,47 

2,195 2,007 1,724 1,81 1,80 1,68 2,16 1,89 

3,399 3,370 3,246 3,48 3,98 4,15 3,37 3,58 

1,291 1,382 1,597 1,38 1,61 1,58 2,16 1,85 

4,036 4,166 3,313 3,49 3,49 3,37 2,97 2,92 

0,007 0,008 - - - o,o1 - o.o1 

0,004 - 0,012 - - - - 0,02 

- - - - - - - -
- - - - - - - -
- - - - - - - -

0,026 o.o12 o.oo8 o.ol 0,005 - 0,009 0,01 

0,402 0,532 0,632 0,96 0,99 0,52 0,32 0,40 

16,096 15,798 14,886 15,31 16,19 15,40 14,69 14,16 

1969 1970 1971 1972 1973 1974 1975 1976 1977 

5,075 4,673 3,989 4,6 4,02 3,99 2,79 2,17 

3,169 3,018 3,365 2,8 3,33 2,43 2,39 2,98 

1,186 1,144 1,496 1,3 1,41 1,70 1,29 1,06 

2,353 1,801 2,469 1,7 2,.58 2,18 1,66 1,81 

1,244 1,,242 1,870 1,5 1,44 1,84 1,46 1,63 

- - 0,025 0,03 - - - 0,03 

0,019 - - - - - - -
- - - - - - - -
- - - - - - - -
- - 0,025 - - - - -

0,019 - - - 0,03 0,03 0,03 -
0,175 0,195 0,324 0,2 0,36 0,41 0,06 0,17 

13,240 12,097 13,563 12,13 13,16 12,61 9,71 10,47 



* FRANCE. 

1) Falls of ground 

2) Haulage and transport 

3) Movement of personnel 

4) Machinery, handling of tools and 
supports 

5) Falling objects 

6) Explosives 

·7) Explosions of firedamp or 
coal dust 

8) Sudden outbursts of firedamp, 
suffocation by natural gases 

9) Underground combustion and fires 

10) Inrushes of water 

11) Electricity 

12) Other causes 

TOTAL 

ITALY l) 

1) Falls of ground 

2) Haulage and transport 

3) Movement of personnel 

4) Machinery, handling of tools and 
supports 

5) Falling objects 

6) Explosives 

7) Explosions of firedamp or 
coal dust 

8) Sudden outburst of firedamp, 
suffocation by natural gases 

9) Underground combustion and fires 

10) Inrushes of water 

11) Electricity 

12) Other causes 

TOTAL 

* lnc1udins Provence as from 1970. 
1) Procllcil on stopped stnct 1976 

1958 1959 

5,027 4,665 

1,980 1,695 

1,505 1,118 

0,914 1.022 

1,890 2,187 

0,043 0,051 

0,047 0,088 

o;oo4 -
- -
- -

0,014 -
2,956 2,768 

14,380 13,594 

1958 1959 

1,355 1,378 

1,335 0,984 

0,668 0,394 

1,169 0,984 

1,169 1,698 

0,167 -
- -
- -
- -
- -
- -

0,334 0,591 

6,197 6,299 

A. Comparative Table of numbers of persons incapacitated 

by underground accidents for eight weeks or longer 

years 1958-1976 per '000,000 man-hours (frequency) 

1960 1961 1962 1963 1964 1965 1966 1967 1968 

4,744 4,416 4,222 4,177 4,308 3,941 3,927 3,634 4,162 

1,920 2,106 2,196 2,364 2,278 2,153 1,858 1,918 1,946 

2,873 2,334 2,458 2;Z68 2,383 2,087 2.239 2,174 2,815 

1,621 2,523 2,991 3,096 3.042 2,272 2.639 2,773 3,016 

1,893 2,292 2,073 2,278 2,074 1,839 1,785 2,114 2,386 

0,031 0,017 0,051 0,009 o.oll 0,037 0,010 0,011 -
- - 0,004 - - - 0,029 - -
- - - - - - - 0,005 -
- - - - - - - - -
- - - - 0,018 - 0,005 - 0,006 

0,004 0,029 0,004 0,014 0,009 o,oa - 0,005 0,006 

0,793 0,362 0,240 0,354 0,227 0,174 0,200 0,185 o.233 

13,909 14,079 14,239 14,660 14,347 12,.517 12,692 12,819 14,570 

1960 1961 1962 1963 1964 1965 1966 1967 1968 

1,808 - 0,792 0,366 0,893 5,572 6,360 5,580 0,182 

1,205 0,676 1,847 1,465 1,787 - 0,707 0,797 0,812 

1,005 1,578 1,056 0,732 1,787 - 0,707 1,594 0,812 

0,603 0,902 1.584 1,465 3,127 7,164 7,067 13,552 7,304 

1,808 2,029 2,375 3,296 3,574 0,796 - 6,377 6,493 

- 0,225 - 0,366 - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -

0,603 0,451 - - - 1,592 3,360 3,189 0,812 

7,032 5,861 7,654 7,690 11,168 15,124 18,201 31,089 17,043 

1969 1970 1971 1972 1973 1974 1975 1976 1977 

4,044 3,761 3,721 3,79 4,38 4,52 3,75 3,82 

1,556 1,666 1,959 1,89 2,37 2,36 2,63 2,53 

3,226 3,372 3,667 4,51 4,79 4,11 4,29 4,81 

3,070 3,332 2,373 2,63 2,84 2,98 2,94 3,17 

2,537 2,515 4,566 4,96 5.00 5,12 4,11 4,11 

o,oso 0,016 - 0,02 - - 0,03 -
- 0,087 - - - o,os - -
- - - - - ·- 0,01 -
- - - - 0,01 0,03 0,01 0,01 

- 0,032 - 0,01 0,04 - - -
0,014 0,024 0,009 0,01 - 9,01 0,03 0,03 

0,291 0,294 0.314 0,43 o.67 0,63 0,64 0,49 

14,788 15,099 16,609 18,24 20,09 19,85 ,18,44 18,97 

1969 1970 1971 1972 1973 1974 1975 1976 1977 

3,656 - 5,958 2,20 - - - - I 

- - 3,404 - - - - -
1,462 - 1,702 - 3,25 - - -
8,043 6,896 2,55J - - - 4,00 -
3,656 - 1,702 - - 1,64 - -

I 

- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - . 
- - - - - - - . 
- - - - - - - -
- 5,172 0,851 - - - - . 

16,817 12,068 16,170 2,20 3,25 1,64 4,00 . 



NETHERLAND 51) 1958 1959 

1) Falls of ground 1,326 1,464 

2) Haulage and transport 1,511 1,562 

3) Movement of personnel 0,324 0,386 

4) Machinery, handling of tools and 
supports 0,617 0,402 

5) Falling objects 0,401 0,515 

6) Explosives - -
7) Explosions of firedamp or 

coal dust - -
8) Sudden outbursts of firedamp, 

suffocation by natural gases - -
9) Underground combustion and fires - -

10) Inrushes of water - -
ll.) Electricity - -
12) Other causes 0,262 0,161 

TCI'AL 4,441 4.490 

COMMUNITY (IV) 1958 1959 

1) Falls of ground 4,846 4,490 

2) Haulage and transport 2,602 2,347 

3) Movement of personnel 2,003 1,823 

4) Machinery, handling of tools and 
supports 1,098 1,064 

5) Falling objects 1,962 2,161 

' 6) Explosives 0,023 0,020 
I 

7) Explosions of firedamp or 
coal dust 0,017 0,030 

8) Sudden outbursts of firedamp, 
suffocation by natural gases 0,002 ... 

9) Underground combustion and fires - -
10) Inrushes of water 0,002 -
11) Electricity 0,010 0,008 

12) Other causes 0,985 1,012 

TOTAL 13,551 12,954 

1) Procllctton stopped s1nce 1975 

A. Comparative Table of numbers of persons incapacitated 

by underground accidents for eight weeks or longer 

years 1958- 1976per '000,000 man-hours (frequency) 

1960 1961 1962 1963 1964 1965 1966 1967 1968 

1,305 1,829 2,238 1,742 2,017 1,923 1,688 2,466 2,450 

1,898 1,924 2,590 1,826 1,952 2,808 2,621 1,866 2,407 

0,187 0,514 0,580 0,630 0,472 0,774 0,605 0,766 1,160 

0,780 0,915 1,015 1,050 1,094 1,282 2,066 0,833 1,031 

0,492 0,819 0,642 0,630 0,923 0,862 0,958 0,866 1,590 

- - - - 0,021 - - - -
- - - - - - - - -
- - - - . - - - -
- - - - - - - - -
- - - - - - - - -
- - 0,021 - 0,021 - - - -

0,390 0,210 0,497 0,147 0,129 0,088 0,353 0,700 0,301 

5,051 6,212 7,583 6,025 6,629 7 ,_737 8,291 7,497 8,939 

1960 1961 1962 1963 1964 1965 1966 1967 1968 

4,571 4,434 4,387 4,337 4,509 4,215 4,186 4,060 4,261 

2.310 2.371 2,521 2,520 2,346 2,416 2,173 2,037 2,139 

2,185 2,185 2,282 2,261 2,326 2,364 2,320 2,354 2,795 

1,264 1,423 1,712 1,818 1,848 1,773 1,815 1,790 1,945 

2,105 2,353 ~.375 2,406 2,442 2,415 2,362 2,638 2,858 

0,017 0,012 0,018 0,010 0,011 0,013 0,007 0,019 0,015 

0,010 0,001 0,071 0,006 0,001 0,011 0,016 - 0,002 

- - - - - 0,002 0,001 0,003 -
0,002 0,001 - - - 0,0021 - - 0,002 

- - 0,001 0,002 0,003 - 1 o,oo1 - 0,002 

0,010 0,018 0,007 0,012 0,008 o,oo6 I o,oo1 0,005 0,010 

0,513 0,428 0,404 o.390 0,364 0,289 1 0,354 0,337 0,341 

12,986 13,227 13,781 13,781 13,861 13,506ll3,242 13,246 14,370 

1969 1970 1971 1972 1973 1974 1975 1976 1977 

2,737 2,634 2,528 2,06 4,219 1,041 -
2,562 2,634 1,820 2,19 2,443 2,603 -
1,165 0,905 0,404 1,03 0,888 0,521 -
1,689 1,894 3,033 1,81 1,554 4,686 -
1,106 0,659 1,213 1,55 0,888 1,562 -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -

0,116 0,165 0,202 0,52 0,666 - -
9,375 8,891 9,201 9,15 10,659 10,413 

1969 1970 1971 1972 1973 1974 J.975 1976 1977 

4,492 4,135 4,109 4,08 4,29 4,15 3,61 3,48 

2,118 2,016 1,953 1,93 2,11 1,91 2,28 2,1~ 

3,023 3,084 3,117 3,47 3,88 3,89 3,38 3,62 

1,865 2,011 1,876 1,75 2,01 1,98 2,29 2,1S 

3,185 3,308 3,506 3,62 3,63 3,62 3,08 3,00 

0,019 0,011 0,002 0,008 - 0,01 o,ooE 0,01 

0,004 0,025 0,007 - - 0,02 - 0,01 

- - - - - - 0,00 -
- - - - 0,003 o,o1 o,oo 0,003 

- 0,009 0,002 0,003 0,009 - - -
0,021 0,014 0,007 0,008 0,006 o,o1 O,Olc 0,01 
0,333 0,434 0,509 0,73 0,84 0,53 0,37 040 

15,160 15,047 15,088 15,60 16,77 16,12 15,05 14,92 



GERMANY 1958 1959 

1) Falls of ground 0,268 0,290 

2) Haulage and transport o.l79 o.l69 

3) Movement of personnel 0,094 0,097 

4) Machinery, handling of tools and 
supports 0,010 0,027 

5) Falling objects 0,065 0,041 

6) Explosives o.oo9 0,003 

7) Explosions of firedamp or 
coal dust 0,011 0,012 

8) Sudden outbursts of firedamp, 
suffocation by natural gases o,oos 0,003 

9) Underground combustion and Urea - 0,003 

10) Inrushes of water - o.oo3 

11) Electricity 0,022 0,008 

12) Other causes 0,025 0,025 

TOTAL 0,687 0,680 

BELGIUM 1958 1959 

1) Falls of ground 0,223 0,213 

2) Haulage and transport 0,101 0,124 

3) Movement of peraonne1 0,011 0,027 

4) Machinery, handling of toola and 
supports 0,005 0,014 

5) Falling objects o.ol6 -
6) Explosive. 0,011 0,014 

7) Explosione of firedamp or 
coal dust - -

8) Sudden outburst• of firedamp, 
suffocation by natural gaees 0,016 0,014 

9) Underground combuetion and fire• - 0,007 

10) lnruehee of water 0,011 .. 
11) Electricity 0,021 -
12) Other causes 0,005 .. 

TOTAL 0,420 0,413 

B. Undersround accidents resulting in death within eisht weeks 

years 1958- 1976 
per '000,000 man-hours (frequency) 

1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 

0,263 0,216 0,280 0,260 0,200 0,184 0,197 0,206 0,148 0,192 

0,182 0,196 0,149 0,178 o.Joo o, 191 0,175 o.1so 0,126 0,143 

0,070 0,086 0,059 o,·os9 0,071 0,070 0,094 0,076 0,079 o.o56 

0,012 0,027 0,037 o.ol9 o.o28 0,025 0,030 0,020 0,014 0,034 

0,039 0,065 o.o12 0,072 o.os4 0,058 0,048 0,063 0,051 o.o49 

0,003 - 0,004 - 0,002 . - - 0,004 -
- - o.660 0,002 0,002 0,019 9.056 - 0,061 -

0,002 0,004 0,002 - - 0,002 0,002 o.oo1 - 0,004 

- 0,002 - o.oo6 0,009 o.oo5 - - - -
0,002 - - 0,004 - - - - - -
0,002 0,005 0,010 0,002 0,004 0,005 - 0,003 0,004 0,004 

0,036 0,049 0,049 0,025 0,017 0,023 0,027 0,017 0,022 0,022 

0,611 0,651 1,344 0,657 0,587 o,,582 0,629 0,542 0,509 0,504 

1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 

0,299 0,266 0,246 0,264 0,222 0,239 0,324 0,264 0,179 0,214 

0,157 0,168 0,142 0,245 0,166 0,166 o, 187 0,180 0,114 0,097 

0,008 0,035 0,010 0,057 0,028 0,011 0,025 - 0,033 -
0,016 0,027 0,047 - 0,018 0,052 0,025 0,028 0,065 -
0,008 - 0,010 0,019 0,018 - - - 0,016 -
- - - - - - - - 0,016 -

0,016 - - - - 0,011 - - - -
- - 0,047 - - 0,041 0,013 - - -
- - - - - 0,011 - - - -
- 0,044 0,047 0,019 - - - - - -

0,024 - - 0,009 0,009 0,011 - 0,014 0,033 0,019 

0,008 0,009 0,019 0,028 0,009 - 0,013 0,042 - .. 
0,536 0,549 0,568 0,641 0,471 0,542 0,587 0,528 0,456 0,330 

1970 1971 1972 1973 1974 1975 1976 1977 

0,113 0,147 0,10 0,08 0,12 0,12 0,06 

o.128 0,103 0,16 o, 13 0,07 0,12 0,10 

o.o58 o.o32 0,06 0,06 0,06 0,06 0,07 

0,031 0,032 0,03 0,02 0,02 0,05 0,03 

o.o3s 0,047 0,06 0,02 0,04 0,05 0,05 

- - - - - - 0,005 

- 0,008 - - - - 0,01 

- 0,008 0,004 0,005 - - 0,01 

- - - - - - -
0,012 - - - - - -
0,004 - 0,004 o.oo5 - - 0,005 

0,027 0,083 0,04 0,09 0,03 0,005 0 OJ 

0,408 0,460 0,46 0,420 0,34 0,41 0,377 

1970 1971 1972 1973 1974 1975 1976 1977 

0,268 0,100 0,08 0,21 o,os 0,03 0,07 

0,170 0,125 0,18 0,21 o,06 0,16 0,03 

- 0,049 0,03 - 0,03 - 0,07 

- 0,025 - 0,03 - 0,09 0,03 

- - 0,03 - 0,03 - 0,03 

- - - - - - -
- - - - - - -
- 0,025 0,18 0,06 - - -
- - - - - - -
.. - - - - - -

0,024 - - - - - -
- - 0,03 0,03 - - -

0,462 0,324 0,53 0,54 0,20 0,29 0,24 



FRANCE * 

1) Falls of ground 

2} Haulage and transport 

3} Movement of personnel 

4} Machinery, handling of tools aad 
supports 

5) Falling. objects 

6) Explosives 

7) Explosions of firedamp or 
coal dust 

8) Sudden outbursts of firedamp, 
suffocation by natural gases 

9) Underground combustion and fires 

10} Inrushes of wa~er 

lt·) Electricity 

12) Other causes 

TOTAL 

ITALY 11 

1) Falls of ground 

2) Haulage and transport 

3) Movement of personnel 

4) Machinery, handling of tools and 
supports 

5) Falling objects 

6} Explosives 

7) Explosions of firedamp or 
coal dust 

8) Sudden outbursts of firedamp, 
suffocation by natural gases 

9) Underground combustion and fires 

10) Inrushes of water 

ll) Electricity 

12) Other causes 

TOTAL 

* Including Provence as from 1970. 
i) Pro~d l on stopped since 1976 

1958 1959 

0,235 0,192 

0,115 0,085 

0,007 0,018 

0,018 0,040 

0,025 0,007 

- 0,026 

0,115 0,121 

0,043 0,026 

- -
- -
- o,o11 

0,036 0,029 

0,594 0,555 

1958 1959 

0,167 -
- 0,197 

- -
- -
- 0,197 

0,501 -
- -

(), 167 -
- -
- -
- -
- -

0,835 0,394 

B. Underground accidents resulting in death within eight weeks 

years 1958-1976 

per '000,000 man-hours (frequency) 

1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 

0,186 0,219 o, 167 0,120 0,127 0,164 0,214 0,159 0,177 0,149 

0,082 0,122 O,Ot1 0,121 0,141 0,052 0,126 0,088 o.1o1 0,186 

0,027 0,008 0,043 0,009 0,009 0,042 0,024 0,016 0,025 0,014 

0,016 0,008 0,030 0,009 0,036 0,009 0,015 0,016 0,006 -
0,004 0,017 0,030 0,009 0,018 0,019 0,015 0,011 0,031 0,014 

- - - 0,005 0,005 0,009 0,005 0,005 0,006 -
- - 0,004 - - 0,155 - - 0,038 -

0,019 0,004 - 0,019 0,009 - 0,005 0,027 0,019 0,007 

- - - - - - - - - -
- 0,004 - - - o,oos - o,oos - -

0,012 - 0,009 0,024 - - 0,010 - - 0,007 

0,008 - 0,009 0,014 0,014 - 0,005 0,005 - 0,007 

0,354 0,382 0,369 0,330 0,359 o;455 0,419 0,332 0,403 0,384 

1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 

0,201 0,225 - 0,366 - - - - - -- - - - - - - 0,197 - -
- - - - - - - - - -
- - - - - - - 0,791 - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - . - - -

0,201 0,226 - 0,366 - - - 1,594 - -

1970 1971 1972 1973 1974 1975 1976 1977 

0,143 0,117 0,07 0,20 0,11 0,06 0,09 

o, 127 0,108 0,08 0,07 0,12 0,07 0,10 

0,016 0,072 0,01 0,01 0,01 0,03 0,03 

0,032 0,027 - 0,02 0,03 - 0,10 

0,016 0,045 - 0,04 0,03 0,03 0,03 

0,108 0,018 - - - - 0,01 

0,127 - - - 0,58 - 0,23 

- 0,072 - 0,01 - - -
- - 0,01 - 0,01 - -

0,016 - 0,01 - - - -
- - - - - - -
- 0,009 0,03 - - - -

0,484 . 0,468 0,21 0,37 o,J9 0,18 0,60 

1970 1971 1972 1973 1974 1975 1976 1977 

- - 2,20 - - - -
- - - - - - -- - - - - - -
- - - - - - -
i - - - - - -
- - - - - - -
- - - - - - . 

-- - - - --
- - - - - - -
- - - - - - -- - - - -- -
- - - - - - -- - 2,20 - - - -



NETHERLANDS 1) 1958 1959 

1) Falls of ground 0,262 0,064 

2) Haulage and transport 0,071 0,145 

3) Movement of personnel - -
4) Machinery, handling of tools and 

supports 0,015 0,016 

5) Falling objecta - 0,016 

6) Explosives - -
7) Explosions of firedamp or 

coal dust - -
8) Sudden outbursts of firedamp, 

suffocation by natural gases - -
q) Underground combustion and fires - -

10) Inrushes of water - -
11) Electricity - -
12) Other causes - -

TOTAL 0,355 0,241 

COMMUNITY 1958 1959 

1) Falls of ground 0,253 0,242 

2) Haulage and transport 0,147 0,141 

3) Movement of personnel 0,057 0,063 

4) Machinery, handling of tools and 
supports 0,011 o.o2s 

.5) Falling objects 0,04S a,o~1 

6) Explosives 0,009 0,010 

7) Explosions of firedamp or 
coal dust o.o32 0,036 

8} Sudden outbursts of firedamp, 
suffocation by natural gaees 0,016 0,010 

9) Underground combustion and fires - o.oo3 

10) Inrushes of water 0,002 o.oo2 

11) Electricity 0,016 o.oo1 
12) Other causes 0,023 0,021 

TOTAL 0,610 0,590 

1} Prowctlon atoopali 1\nce 1975 

B. Underground accidents resulting in death within eight weeks 

years 1958- 1976 

per 1000,000 man-hours(~requency) 

1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 

0,034 0,114 0,062 0,084 0,043 0,044 0,050 0,100 o, 172 0,058 

0,067 0,095 0,062 0,105 0,172 0,177 0,126 - 0,086 -
- - - - - - - - - 0,058 

- - 0,041 - - 0,022 - 0,067 - 0,117 

- - - - 0,043 - - - 0,043 -

- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- 0,019 - - - - - - - -

0,017 - - - - - - - - -
0,119 0,229 0,166 0,189 0,258 0,243 0,176 0,167 0,301 0,233 

1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 

0,235 0,217 0,234 0,217 o, 175 0,177 0,208 0,192 0,160 0,176 

0,146 0,168 0,124 o, 167 0,178 0,149 0,160 0,128 u,115 0,145 

0,047 o.o56 o.o45 0,060 0,045 o.o51 0,060 0,044 o.o54 0,038 

-o.ou 0,021. 0,037 0,013 o.oJo 0,024 0,023 0,024 0,017 0,023 

0,0.2{. 0,041 0,062 0.04~ Q,o:n 0,037 0,030 0,036 0,040 o.o3l 

o.oo2 - o.ooz 0,001 0,002 o.oo2 o.oo1 o.oo2 0,006 -
o.oo2 - 0,375 0,001 o.oo1 0,053 0,030 - 0,044 -
0,006 0,003 0,007 0,005 0,002 o.oo6 0,004 0,012 o.oo6 o.o04 

- 0,001 - 0,003 0,005 o.oos - - - -
0,001 0,006 0,005 0,005 - 0,001 - 0,002 - -
0,007 0,004 0,008 0,008 0,003 0,004 0,003 0,004 0,006 0,006 

0,024 0,029 0,032 0,021 0,014 0,013 0,017 0,015 0,012 0,015 

o.so1 0,546 0,932 0,547 0,492 0.522 0,536 0,457 0,460 0,438 

1970 1971 1972 1973 1974 1975 1976 1977 

0,082 0,101 - - - - -
0,165 - 0,26 - - - -
- - - - -- -
- - - - - - -
- - - - 0,521 - -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -

0,247 0,101 0,26 - 0,521 

1970 1971 1972 1973 1974 1975 1976 1977 

0,135 0,133 0,092 0,13 o,n 0,10 0,07 

0,132 0,104 0,141 0,12 o,oe 0,11 0,09 

0,039 0,043 0,043 0,04 0,05 0,047 0,06 

o.o21 0,029 0,019 0,02 o,o2 0,047 0,05 

o.o25 o.·o41 0,038 o.o2 0,04 0,038 0,04 

o.oo2 0,005 - - - - 0,006 

0,037 0,005 - - 0,13 - 0,06 

- 0,027 o.o22 0,012 - - 0,006 

- - o.oo3 - - -- -
o.ou - 0,003 0,003 - - -
o.o04 - o.oo3 0,003 - - 0,003 

0,016 0,053 0,035 o.o6 0,02 0,003 0,02 

0,429 0,440 0,399 0,413 0,456 0,35 0,42 



c AU S E S 1960 1961 

lla b 1l a b 

1) Falls of ground 2 2 10 1 - 7 

2) Haulage and transport -- - - - -
3) Movement of personnel -- - - - -
4) Machinery, handing of tools -- - - - -

and supports 

5) Falling objects -- - - - -
6) Explosives -- - - - -

c. Comparative Table of underground group accidents (see (1) below) 

years 1960-11976 

1962 1963 1964 1965 1966 1967 1968 1969 1970 

1l a b 1l a b li a b li & b N a b If a b ll a b ll a b ll ab 

3 3 18 - - - - - - - - - - - - - - - - - - 1 - 6 - -~ 

- - - - - - 2 5 14 - - - - - - - - - - - - - - - - --
- - - - - - - - - - - - - - - - - - - - - 1 - 5 - --
- - - - - - - - - - - - - - - - - - - - - - - - - --
- - - - - - - - - - - - -- - - - - - - - - - - - --
- - - - - - - - - - - - -- - - - - - - - - - - - --

If 

2 

-
-
-

-
-

7) Explosions of firedamp or - 3 2 3f- - - - - - 3 4 ~1 3 1121- - - 1 - 17 - - - 1 11 6-coal dust -- - - -
8) Sudden outbursts of firedamp, 

suffocation b,y natural saaes -- - - - - - - - - - - - - - - - - -
9) Underground oombuption and -- - - - - - - - - - - - - - - - - -1res 

~0) Inrushes of water -- - - - - - - - - - - - - - - - - -
1) El.eotrici t:r -- - - - - - - - - - - - - - - - - -

~2) Ohter causes -- - - - - - - ·- - - - - - - - - - -
TOTAL 2 2 10 l - 1 6 ~5 ~~ - - - 2 5 14 3 4 41 3 

!
ll Accidents involving more than five casualties of t;rpe (a). 
lf llumber of groups accidents. 
a Casualties were unable to resume work below ground for at least eight weeks. 
b Casualties died within eight weeks. 

REPJ.l'tTI'l'IO:I : 

- - - - - - - - - - - - -- 1 

- - - - - - - - - - - - -- -

- - - - - - - - .... - - - -- -
- - - - - - - - - - - - -- -
- - - - - - - - - - - - -- -
ll 21- - - 1 -~7 2 - 11 1 1 ~6 3 

1971 1972 

a b If ab 

- 12 - --
- - - --
... - - --
- - - --
- - - - -
- - - - -

- - - - -
- 8 - - -
- - - - -
- - - - -
- - - - -
- - - - -
- 20 ~ - -

f111Jrmany BelP"ium France United Kingdom 19?} -
Germany 

I960 - I9?1 
N a b N a b N a b N a I t. N a b 

I960 2 2 IO - - - - - - - - - I973 2 - 9 

1961 - - - - - - 1 - 7 - - - ! I974 I I 5 

I962 4 6} 344 1 2 6 1 - 6 - - - I976 - - -
1964 2 5 I4 - - - - - - - - -
1965 I 4 8 2 - 33 - - - - - -
1966 2 5 21 I 6 - - - - - - -
I968 I - I? - - - - - - - - -
I969 - - - - - - 2 - 11 - - -
19?0 - - - - - - l 11 16 - - -
i9?I 2 - 12 - .. - l - 8 - - I ..... 

1973 1974 1975 1976 1977 1978 1979 

If a b If a b N a b If a b lla b 1l a b ll a b 

2 - 9 1 1 5 - - -
- - - -- - - - -
- - - -- - - - -
- - - -- - - - -
- - - -- - - - -
- - - -- - - - -
- - - 1 5 42 - - - 1 . 16 

- - - -- - - - -
- - - -- - - - -
- - - -- - - - -
- - - -- - - - -
- - - -- - - - -
2 - 9 2 6 47 - - -

Belgium France United Kingdom 

N a b N a b N a b 

- - - - - - - - -- - - I 5 42 - - -- - - I - 16 - - ... 

. 



D. RIDAPI'IULATION : COMMUmTY OF THE SIX 

- aS ,...... 

~ 
1 mco ~ ~ ~ ~ ..._ rd ::s ~ G) m : 6 a m .,.., ~ ~ m S::: .,.., G) .,.., . 

s::: Ei G) ~-o o G) 0 s::: Pt m J::S 
0 

0 ·-
•r-f • fH .... ~ ·ri s:: ~Sf! .... ~ ~ •rof th m • S:::~rd ~ - ~ ~ -o 

Year ~ . ~ 0 G) •rof ~~1:0 •rof • ~~~ .... ·~ g&j ~ Hc..!l4 •rof ~ at QtEi nEiO 
CD • ..._ nO~ o a»m 0 . aS .s:l 

H reo n..S::::o 1d ·ri m Ei 'i1 1d~ ·r-f m Ei +=!H •r-f. ~ 

~ tS •r-f ~ F-t CD CD ~ G) aJG) F.. a» 
::&:: ~Set ~·~:ci: IZtPt : •£! IZtPt ~ "E! ~ 

1958 252 278 1 634 1 260 770 17 074 3,052 67,68 0,610 13,551 

1959 240 602 1788 1 122 622 14 539 2,585 60,43 0,590 12,950 
1960 239 967 1 958 1 037 526 13 459 2,192 56,09 0,507 12,986 
1961 235 848 2 100 962 527 12 720 2,235 53,93 0,548 1~,227 

-196Z 233 233 2 229 901 
tltJO ~~3 12 41~ 3, 602 ~-~~ -s3,Z4 1Y,~32-~~~ 13,781 
541 4 2",320 4 0,600 4J 

1963 229 769 2 331 849 465 11 686 2,024 50,86 0,547 13,761 

1964 235 007 2 395 841 411 11 726 1,749 49,89 0,493 13,860 

1965 224 249 2 461 784 410 10 595 1,828 47,25 0,522 13,506 
1966 210 189 2 611 698 374 9 247 1,779 43,99 0,536 13,242 
1967 189 484 2 824 587 269 7 781 1,420 41,06 0,457 13,246 
1968 181 016 3 065 522 240 7 501 1,326 41,44 0,460 14,370 
1969 176 749 3 265 476 209 7 222 1,181 40,82 0,438 15,160 
1970 170 355 3 442 438 188 6 591 1,104 38,69 0,429 15,047 
1971 164 910 3 514 414 182 6 249 1,104 37,89 0,440 15,088 
1972 151 809 3 659 369 147 5 763 1,033 26,34 0,399 15,60 
1973 139 700 3 755 332 137 5 560 0,981 39,8o 0,413 16,77 
1974 133 300 3 742 313 143 5 054 1,073 37,91 0,456 16,12 
1975 129 100 3 632 319 110 4 795 0,852 37,14 0,35 15,05 
1976 125 600 3 710 301 125 4 491 0,995 35,76 0,415 14,92 
1977 
1978 rl Net ertraction, slurry and duet, 
2 Incl. Luisenthal explosion. 
3 Excl. Luisenthal explosion. 
4 Casualties were unable to resume work for at least eight weeks. 

UNITED KIBGDOM 

1973 130 200 3 598 306 74 490 0,568 3,76 0,242 1,60 
1974 109 200 3 260 268 37 417 0,339 3,82 0,138 1,555 
1975 127 700 3 493 303 55 522 0,431 4,09 0,181 1,722 
1976 122 100 3 407 287 45 ' ~¥4~1 0,369 -13: 64'--r IT 0,157 ~:~\ 
1977 
1978 

Note : It is only possible to compare the f1.ggers m -table l \( ommun:ity oT "the Sl.XJ 
with those in table 2, by refering to the explanatory notes in Section IV, 
paragraphe 4.2. 

1) 

1) Statistical tables for 1976 following the system of classification used in the Community 
of Six. 



MINES SAFETY AND HEALTH 
COMMISSION 

DETAILED BREAKDOWN OF ACCIDENT VICTIMS ACCORDING TO CAUSE AND SITE 
OF ACCIDENT AND PERIOD OF INCAPACITY 

Common Statistics on victims 
of accidents underground in coal mines 

COUNTRY FE!l:RAL REPUBLIC OF GERMANY 

COAL-FIELD 

~'HEAC<>DEN' Productton faces 
Headings excluding 

shafts and staple-pits 
1 2 

~ 
4to 21 to 

Fatal 
4to 21 to 

20 56 >56 20 56 >56 
days days days 

acci- total days days days CAUSES OF ACCIDENT 

(3) (') (") 
dents (3) (') (') 

I. FALLS OF GROUNDS AND ROCKS 2013 1234 409 7 3683 1389 634 256 

II. TRANSPORT, TOTAL 165 163 121 2 451 64 50 40 

a} Continuous Transport ·67 80 74 2 223 17 20 15 

b) Discontinuous Transport 98 83 47 - 228 47 30 25 

Ill. FALLS AND MOVEMENT OF THE VICTIM, 
TOTAL 1556 1123 272 3 2954 996 553 147 

a} whtle moving about the mine 20 14 6. - 40 10 8 2 

b) in the course of other activities 1536 1109 266 3 2914 986 545 145 

IV. MACHINES, TOOLS AND SUPPORTS 
TOTAL 

1060 723 223 6 ?012 470 302 94 

a} Machines 166 148 61 3 378 69 53 33 

b) Tools 333 162 32 - 527 244 123 27 

c) Supports 
561 413 130 3 1107 157 126 34 

V. FALLS OF OBJECTS 
1481 976 320 3 2780 643 306 127 

VI. EXPLOSIVES 1 - 1 - 2 1 - 2 

VII. IGNITIONS OR EXPLOSIONS 
OF FIREDAMP AND COAL DUST 

- - - - - 1 '~ 

VIII. OUTBURSTS OF GAS, DE-OXYGENATION, 
SUFFOCATION OR POISONING BY NATU-
RAL GASES (COs, CH•, CO, H•S}, 
TOTAL 1 1 - .. - - - -
a} Outbursts of Gas - - - - - - - -
b) De-oxygenation and Poisoning 

by natural Gases - - - - - 1 1 -

IX. HEATINGS OR FIRES 
- - - - - - - -

X. INRUSHES - - - - - - - -
XI. ELECTRICITY - 1 - - 1 3 2 1 

XII. OTHER CAUSES 125 54 25 5 200 73 41 11 

TOTAL 6420 4274 1371 26 2091 3640 1890 682 
( ) Number of houra worked by pit staff and employ- of contractor firms who belong to a mlnara aoclaltnsuranca scheme. 
(1) Accldente involving mora than live caaualtlee (I.e who either died or -re unable to reeuma work underground lor atleaatelght weeks) 
(') Calendar days 

Fatal 
acci-
dents 

5 

3 

3 

-

1 

-

l 

1 

1 

-

-

1 

1 

2 

2 

-

2 

-
-
-

1 

1 7 

(absolute figures) 

Shafts al)d staple-pits Other places 

3 4 

4to 21 to 
Fatal 

4to 21to Fatal 
20 56 >56 20 56 >56 

total days days days 
acci- total 

days days days 
acci-

(') (3) (3) dents (3) (") (') 
dents 

2284 8 3 4 - 15 239 150 39 1 

157 42 44 47 3 136 252 290 17C I 2 

55 3 3 2 - B 17. 11 8 1 

102 39 41 45 3 128 235 279 170 11 

1697 174 168 53 7 I 4Q2 1214 791 258 3 

20 6 6 - 1 13 17 14 7 -

1677 16R 162 53 6 389 1197 777 251 3 

867 38 21 6 - 65 35P 210 55 -
156 11 9 4 - 24 62 60 19 -
394 23 11 2 - 36 238 102 19 -

317 4 1 - - 5 58 48 17 -
1077 102 44 24 2 172 628 363 126 4 

4 - - - - - - - - -

7 - - -

4 - - - - - 2 - - -
- - - - - - - - - -

4 - - - - - 2 - - -

- - - - - - 1 - - -

- - - - - - - - - -
6 - - - 1 1 6 3 1 -

126 17 fl 3 - 28 138 67 43 1 

6229 3R1 2R8 137 13 81 g 2838 1 R74 700 21 

Table 1a 
YEAR 1976 
MAN-HOURS WORKED (1) 20.\ 101 641 

Total of Group 
accidents underground accidents (1) 

5 8 

4to 21to 
Fatal 

20 56 >56 56 Fatal 
total 

days days days acci- total 
days acci- total 

(3) (3) (3) dents (I) dents 

429 3669 2021 708 13 6411 - - -
732 523 547 386 20 H76 - - -

37 104 114 99 6 323 - - -
695 419 433 287 14 1153 - - -

2296 3940 2635 730 14 7319 - - -
38 53 42 15 1 111 .. - -

2228 3887 2593 715 13 7208 - - -

623 1926 1256 378 7 3567 - - -

141 308 270 117 4 699 - - -
359 838 398 80 - 1316 - - -
123 780 588 181 3 1552 - - -

1121 2854 1689 597 10 5150 - - -
- 2 - 3 1 6 - - -

- - 1 4 2 7 - - -

2 3 1 - 2 6 - - -
- - - - - - - - -

2 3 1 - 2 6 - - -
1 1 - - - 1 - - -
- - - - - - - - -
10 9 6 2 1 1A - - -

249 352 170 82 7 611 - - -
5433 13279 8326 2890 77 24572 - - -



MINES SAFETY AND HEALTH 
COMMISSION 

DETAILED BREAKDOWN OF ACCIDENT VICTIMS ACCORDING TO CAUSE AND SITE 
OF ACCIDENT AND PERIOD OF INCAPACITY 

Common Statistics on victims 
of accidents underground in coal mines 

COUNTRY FEDERAL REPUBLIC OF !lRIIANY 
COAL-FIELD 

~~EMX~m Production faces 
Headings eKciuding 

shafts and staple-pits 
1 2 

~ 
4to 21 to Fatal 

4to 21 to 
20 56 >56 

acci- total 
20 56 >56 

days days days 
dents 

days days days 
CAUSES OF ACCIDENTS 

(") (") <"> (") <"> (") 

I. FALLS OF GROUNDS AND ROCKS g 96 6 05 2 00 0 03 18 04 6 81 3 11 1 25 

II. TRANSPORT, TOTAL 
0.81 0.80 0. 59 0.01 2 .. 21 0. 31 0. 24 0. 20 

a) Continuous Transport 0, 33 0, 39 0,36 0,01 1, 09 0,00 0,10 0,07 

b) Discontinuous Transport 0, 48 0,41 0, 23 - 1,12 0, 23 0,15 0,12 

Ill. FALLS AND MOVEMENT OF THE VICTIM, 
TOTAL 7,62 5.50 1,33 0,01 14,47 4,88 2, 71 0, 72 

a) while moving about the mine 0,10 0,07 0,03 - 0, 20 0,05 0,04 0,01 

b) In the course of other activities 
7. 52 5.43 1 30 0 01 1428 9 83 2 67 0 71 

IV. MACHINES, TOOLS AND SUPPORTS 
TOTAL 

5 19 3,54 1,09 0,03 9,86 2, 30 1,48 0,46 

a)Mechines 0,81 0, 73 0,30 0,01 1,85 0, 34 0, 26 0,16 

b) Tools 1.63 0, 79 0., 15 - 2, 58 1 '20 0, 60 0,13 

c) Supports 2, 75 2,02 0,54 0,01 5, 42 0, 77 0, 52 0,17 

V. FALLS OF OBJECTS 7. 25 4, 78 1.57 1.01 13,62 3,15 1, 50 0,62 

VI. EXPLOSIVES - - - - 0, 01 - - 0, 01 

VII. IGNmONS OR EXPLOSIONS 
OF FIREDAMP AND COAL DUST 

0,02 - - - - - - -

VIII. OUTBURSTS OF GAS, DE-OXYGENATION, 
SUFFOCATION OR POISONING BY NATU-
RAL GASES (CO., CH., CO, HoS), 
TOTAL - - - - - - - -
a) Outbunsts of Gas - - - - - - - -
b) O.Oxyg-tion and Poisoning 

by natural G- - - - - - - - -

IX. HEATINGS OR FIRES - - - - - - - -
X. INRUSHES - - - - - - - -

XI. ELECTRICITY - - - - - 0, 01 0,01 -
XII. OTHER·CAUSES 0,61 0, 26 0,12 0, 02 1,02 0, 36 0, 20 0,05 

TOTAL ...,.~~ 20,94 6, 72 0,13 59,24 17,83 9, 26 3, 34 
I ( ) Number ol hou,. work8d by pit llafl Mel -P~ ol contrM:tor flnna who belong to a mi-. eoclallniiUrance scheme. 

C">AccldantalnvoN!ngiiiONihan llwcaaualtlee (I.e. who either died or_. unable to -..me-rle underground for Ill-eight WMka). 
("JcalenPr .... 

Fatal 
acci-
dents 

0 02 

0.01 

0, 01 

-

-

-
~ 

-
-

-
-

-
-

0, 01 

0, 01 

-

0,01 

-
-
-
-

0,08 

(frequency rates) 

Shafts and staple-pits Other places 

3 4 

4to 21 to Fatal 4to 21to 
Fatal 

total 
20 56 >56 

acci- total 
20 56 >56 acci-

days days days 
dents days days days 

dents 
(") <"> <"> (") <"> <"> 

11 19 0 04 0 01 0 02 - 0 07 117 on 0.1 g -
D. 77 0. 2~ 0. 2? 0. 73 0.01 0. 67 17.1 1 4? 0 1'7 n nfi 

0, 27 0,01 0,01 0, 01 - 0, 04 0, 08 0, 05 0, 04 -
0, 50 0,19 0, 20 0, 22 0, 01 0, 63 1 '15 1, 3 0,83 0,05 

8, 31 0,85 0, ~2 CJ. 25 0, 03 I 1,97 5,95 3,88 1, 26 0, 01 

0,10 0,03 0, 03 .. - 0,06 0,08 0, 07 0,03 -
8 22 0,82 0, 79 0 26 0 03 1 91 5 86 3 81 1 23 0 01 

4, 25 0,19 0,10 0,03 - 0, 32 1, 75 1 '03 0, 27 .. 
0, 76 0,05 0,04 0,02 - 0,12 0, 30 0, 29 0,09 .. 

1,93 0,11 0,05 0,01 - 0,18 1,17 0,50 0,09 -

1, 55 0,02 - - 0,02 0, 28 0, 24 0,08 ~ 

5, 28 0,50 0, 22 - 0,01 0,84 3,08 1, 78 0, 62 0,02 

0, 02 - - 0,12 - - - - - -

0, 03 - - - - - - - - -

0,02 - - - - - 0, 01 - - -

- - - - - - - - - -
0,02 - - - - - 0,01 - - -

- - - - - - - - - -

- - - - - - - - - -
0, 03 - - - - - 0,03 0,01 - -
0, 62 0, OR 0, 04 0, 01 - 0,14 0, 68 0, 33 0, 21 ~ 

30,52 1,37 1,41 0, 67 0,06 4,01 13,90 9, 1R 3,43 0,10 

Table 1b 
YEAR 1976 
MAN-HOURS WORKED (I) 201! 101 61!1 

Total of Group 
accidents underground accidents (I) 

5 6 

4to 21 to 
Fatal 

total 
20 56 >56 

acci- total 56 Fatal 
days days days 

dents 
days acci- total 

(") <"> <"> (3) dents 

? l 0 17 QR Q Qn .141 iLOfi 31 41 -
1 'l_Q ? 'ifi 7 SA 1 RQ _n_1 n 7 ~1 - -
0,1 e 0, 51 0, 56 0, 49 0,03 1' 5~ - - -
3, 41 2,05 2,12 1,41 0,07 5, 65 - - -

11 '1 0 19,30 12,91 3, 58 0, 07 35,86 - - -
0,19 0, 26 0, 21 0, 07 - a, 54 - - -

10 92 19 04 12 70 3 50 0 06 35 32 - - -

3,05 9, 44 6,15 1,85 0,03 17,48 .. - -
0,69 1, 51 1,32 0, 57 0,02 3,42 - - -
1, 76 4,11 1,95 0,39 - 6, 45 - - -
0,60 3,82 2,88 0,89 0, 01 7, 60 - - -
5, 49 13,98 8, 28 2,93 0,05 25,23 .. - -
- 0,01 - 0,01 - 0,03 - - -

- - - 0,02 0, 01 0, 03 - - -

0, 01 0, 01 - - 0,01 0,03 - - -

- - - -- - - - - -
0,01 0,01 ~ - 0,01 0,03 - - -

- - - - - - - - -
- - - - - - - - -

0,05 0,04 0,03 0, 01 - 0,09 - - -
1. 22 1 '72 0,83 0, 40 0,03 2,99 - -

26,62 65,06 40, i9 14,16 0,38 20,39 - - -



.. INES AFETY AND HEALTH 
COMMISSION 

Common Statistics on victims 
of accidents underground in coal mines 

DETAILED BREAKDOWN OF VICTIMS ACCORDING TO LOCATION 
AND NATURE OF INJURY AND PERIOD OF INCAPACITY 

COUNTRY FEO£RAL REPUBLIC OF GERMANY 

COAL-FIELD 

(absolute figures) 

NATURE OF THE INJURY 

PERIOD OF INCAPACITY 

LOCATION OF THE INJURY 

I. Head and neck 

II. Eyes 

Ill. Trunk 

IV. Upper limbs 
(excluding the hands) 
(") 

V,Hands 

VI. Lower limbs 
(excluding feet)(') 

VII. Feet 

VIII. Multiple locations 

IX. Not specified 

Amputations 
and 

enucleations 
1 

>56 Fatal 
days acci- total 

( 5 ) dents 

0,01 

0,01 

0,01 0,01 

0, 30 0,64 

0,02 0,02 

0,02 0,05 

Fractures 
with or without 

dislocation 
2 

>56 Fatal 

luxations, 
twist and 
sprains 

3 

>56 Fatal 

Concussion 
and inter
nal injury 

4 

>56 Fatal 
days acci- total days acci- total days acci- total 

( 5 ) dents ( 5) dents (1) dents 

0, 24 0, 12 1' 24 0, 01 0, 08 0,11 0,69 

!'·········~·············· ·························1···············1············ o, 01 

0,01 

0, 19 0, 05 2,15 0, 03 0,53 0,01 0,05 

0, 75 - 1 , 39 0, DB 

2, 78 - 13, DB 0, 20 

1,69 0,01 2,08 0,.1,8 

'·" 1•••••·1 r•••••····~••••••••···••• 
1, H - 3, 79 0, 32 

o, 11 0, 04 0, 19 0, 0.1, 0, 25 - 0,02 0,04 

Open wounds 
contusion 

and muscular 
abrasioRs 

5 

>56 Fatal 
days acci- total 
(') dents 

0,37 0, 01 11' 21 

0, 2.\. 3,13 

0, 29 0,02 1,11 

0, 45 11,64 

1, 47 JO, 76 

1,06 11,80 

0,49 1,10 

o, 15 0,01 1,18 

Burns and 
harmful effects 

of electricity 
and radiation 

6 

> 56 Fatal > 56 
days acci- total days 
(5) dents (5) 

Poisoning 
and 

suffocation 
7 

Fatal 
acci- total 
dents 

0.07 ·•••••••••l••••••[r••••••••••••• 

0,02 

0,01 

0,03 

0,21 ················'·!·························· 

0,02 

0,18 ••••••• •••••••••••••••••••••••••••••• 

0,01 

o.,. ····••••••••••~•·••••••••••••~1•••••••••••• 
o.~~···············l·············,············ 

0,03 0,01 

o. 00 r••••••••••••• 1•••••••••••••••~•••·••••••••• 
0,01 0,02 

YEAR 1976 
MAN-HOURS WORKED (1) 20.1, 101 6.1,1 

Multiple injuria!' 
of those not 
specified (2) 

8 

>56 Fatal 
days acci- total 
(5) dents 

0,05 

0,07 

0,13 

0,06 

u,05 

0,05 0,12 

0,03 

0,03 0,0.\. 

4to 
20 

days 
(') 

0,5.\. 

2,69 

5, 37 

!,29 

21,17 

8,00 

7,66 

0,72 

0,01 

21 to 
56 

days 
(') 

2,94 

0,.1,9 

3, 58 

3,.1,5 

19,45 

5,06 

5, 23 

0,59 

TOTAL 

>56 
days 

(') 

0,13 

0, 27 

1,H 

1 ,32 

4, 78 

3,31 

2, 27 

0,33 

TOTAL 0,35 - 0,96 7,80 0,23 23,90 1,11 0,01 8,.1,8 0,1.\. 0,03 0,79 4,51 0,04 8.1r,58 0,13 0,01 1,10 - 0,01 0,02 0,07 0,03 0,56 65,06 40,79 H,16 

( 1) Number of hours worked by pit staff and emplov- or contractor firma who belong to a miner's social Insurance scheme. 
(1) Including complications. 
(1) The ahouldere and the wrlata are included under .upper limbs" 
('l The hips and the ankiQ are included under ,Lower limbs" 
(1 1 Calender days. 

Fatal 
acci
dents 

O,H 

0,09 

0,01 

0,12 

0,01 

0,39 

total 

13,36 

3, 45 

10,18 

1.1,,07 

.1,6,00 

16,38 

15,16 

1, 76 

0,02 

120,39 



MINES AFETY AND HEALTH 
COMMISSION T•ble 2b 

Common Statistics on victims DETAILED BREAKDOWN OF VICTIMS ACCORDING TO LOCATION 
of accidents under(]round in <:'Mol mines AND NATURE OF INJURY AND PERIOD OF INCAPACITY 

COUNTRY FEDERAL REPUBLIC OF GERMANY 
(Frequency rates) YEAR 1976 

COAL-FIELD MAN-HOURS WORKED (1) 20~ 101 M1 

Amputations Fractures Luxations. Concussion Open wounds Burns and Poisoning Multiple injuria!' 
and with or without twist and and inter- contusion harmful effects and of those not TOTAL 

NATURE OF THE INJURY enucleations dislocation sprains nal injury and muscular of electricity suffocation spectfled (1) 

1 2 3 4 
abrasions and radiation 7 8 

5 6 

>56 Fatal >56 Fatal >56 Fatal >56 Fatal >56 Fatal >56 Fatal >56 Fatal >56 Fatal 4to 21 to >56 Fatal 

PERIOD OF INCAPACITY days ac<.i- total days accl- total days acci- total days acci- total days acci- total days &CCI- total days acci- total days acci- total 20 56 days acci- total 
(") dents (") dents (") dents (") dents (•) dents (5) dents (5) dents (5) dents 

days days 
(") dents 

LOCATION OF THE iNJURY 

I. Head and neck 48 25 254 17 23 HO 75 2287 15 11 19~7· 601 150 28 2726 

II. Eyes 
49 638 48 15 5~9 100 56 705 

Ill. Trunk 

162 10 ~38 59 1463 30 27 1097 730 233 18 2078 

IV. Upper limbs 
(excluding the hands) 
(") 153 283 17 2376 6. 42 12 1897 705 270 2872 

V. Hands 

61 172 568 2669 41 6278 36 10 444~ 3969 975 93119 

VI. Lower limbs 
(excluding teet) (4) m 42~ 97 2409 32 ?5 1632 1033 675 33~3 

VII. Feet 

11 29~ 773 65 99 1571 156~ 1067 ~6~ 3095 

VIII. Multiple locations 
38 241 12 1117 121 67 25 360 

IX. Not specified 

TOTAL 
72 195 1592 ~6 4879 238 1731 28 161 920 17263 26 224 111 115 13279 8326 2890 77 2~572 

(')Number of houra worked by pit atalland amplo~ of contractor firma who belong to a mlner'eeoclallneurance scheme. 
(")Including complication•. • 
(1) The ahouldera and tha wrlata are Included under .upper limbs". 
( 4) The hlpe 811d the ankl81 are Included undar .Lowar limbs". 
(1) Calandar d •. 



MINES SAFETY AND HEALTH 
COMMISSION 

Common Statistics on victims 
ol accidents underground in coal mines 

~THEAWDENT 
CAUSES OF ACCIDENTS ~ 

I. FALLS OF GROUNDS AND ROCKS 

II. TRANSPORT, TOTAL 

a) Continuous Transport 

b) Discontinuous Transport 

Ill. FALLS AND MOVEMENT OF THE VICTIM, 
TOTAL 

a) while moving about the mine 

b) in the course of other activities 

IV. MACHINES, TOOLS AND SUPPORTS 
TOTAL 

a) Machines 

b) Tools 

c) Supports 

V. FALLS OF OBJECTS 

VI. EXPLOSIVES 

VII. IGNITIONS OR EXPLOSIONS 
OF FIREDAMP AND COAL DUST 

VIII. OUTBURSTS OF GAS, DE-OXYGENATION, 
SUFFOCATION OR POISONING BY NATU-
RAL GASES (CO., CH •• CO, H•S), 
TOTAL 

a) Outbursts ol Ges 

b) De-oxygenation and Poisoning 
by natural GBMS 

IX. HEATINGS OR FIRES 

X. INRUSHES 

XI. ELECTRICITY 

XII. OTHER CAUSES 

COUNTRY BELGIUM 

COAL-FIELD 

Production laces 

1 

4to 21 to 
20 56 >56 

Fatal 
acci-

days days days 
dents (3) (3) (3) 

029 276 51 1 

137 

~~ 
13 0 

f-.-

129 12 0 

8 3 1 0 

228 30 4 0 

33 6 1 0 

195 24 3 0 

807 168 38 1 

54 16 5 0 

171 23 1 0 

582 129 32 1 

535 89 23 1 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

I 0 0 0 0 

i 0 0 0 0 

1 0 0 0 

95 9 1 0 

DETAILED BREAKDOWN OF ACCIDENT VICTIMS ACCORDING TO CAUSE AND SITE 
OF ACCIDENT AND PERIOD OF INCAPACITY 

(absolute figures) 

Headings excluding 
Shafts and staple-pits Other places shafts and staple-pits 

2 3 4 

4to 21 to Fatal 
4to 21 to 

Fatal 4to 21 to 
Fatal 

20 56 >56 20 56 >56 20 56 >56 
total acci- total 

days days days 
acci- total 

days days days 
aCCI-

days days days 
dents dents dents (3) (3) (3) (3) (3) (3) (•) (3) (3) 

2357 764 91 24 1 889 18 2 0 0 20 152 14 3 0 

185 242 58 37 0 337 54 18 11 1 84 194 41 23 0 

173 71 22 9 0 102 0 0 0 1 1 40 10 0 0 

12 171 36 28 9 235 54 18 11 9 83 154 31 23 0 

262 345 62 11 2 420 87 17 6 0 1 110 287 61 9 0 

40 57 13 3 0 73 12 6 2 0 20 56 7 1 0 

222 288 49 8 2 347 75 11 4 0 90 231 54 8 0 

1014 466 74 8 0 548 34 3 1 0 38 200 24 4 0 

75 39 11 2 0 52 1 1 0 0 2 15 3 1 0 

195 160 15 0 0 175 21 1 1 0 23 72 7 2 0 

744 267 48 6 0 321 12 1 0 0 13 113 14 1 0 

648 568 79 13 0 660 72 11 3 0 86 316 64 7 0 

0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 

0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1 1 0 0 0 1 0 0 0 0 0 3 1 0 0 

105 76 3 2 0 81 14 1 0 0 15 71 8 2 0 

YEAR 1976 
MAN-HOURS WORKED (1) 28 158 264 

Total of 
accidents underground 

5 

<4to 21 to 
Fatal 

20 56 >56 
total 

days days days acci-
dents 

(') (3) (3) 

169 2953 383 78 2 

258 627 152 84 1 

5C 240 64 21 1 

208 387 88 63 0 

357 947 170 30 2 

64 158 32 7 0 

293 789 138 23 2 

228 1507 269 51 1 

19 109 31 8 0 

81 424 46 4 0 

128 974 192 39 1 

38? 1491 243 46 1 

0 0 0 1 0 

0 0 1 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

4 5 1 0 0 

81 256 21 5 0 

TOTAL 832 607 130 3 ~572 2462 368 96 3 2929 279 52 21 1 353 ~223 213 48 0 1484 7796 1240 295 7 
( 1) Number of hOurs -rked by pit stall and employ- of contractor f1rma who belong to a m1nera socl&llnaurance scheme. 
(1) Accidents involving more than five caaualtlea (I.e. whO either died or were unable to resume work underground for at leaateight weeks). 
c•> Calendar days. 

Table 1e 

Group 
accidents (1 ) 

6 

s6 Fatal 
total 

days acci- total 
(3) dents 

3426 

864 

326 

538 

1149 

197 

952 

1828 

148 

474 

1206 

1781 

1 

1 

0 

0 

0 

0 

0 

6 

282 

9338 



MINES SAFETY AND HEALTH 
COMMISSION 

DETAILED BREAKDOWN OF ACCIDENT VICTIMS ACCORDING TO CAUSE AND SITE 
OF ACCIDENT AND PERIOD OF INCAPACITY 

Common Statistics on victims 
of accidents underground in coal m1nes 

COUNTRY BELGIUM 

COAL-FIELD 

~~E~IDENT Production faces 
Headings excluding 

shafts and staple-pits 
1 2 

~ 
4to 21 to 4to 21 to 

>56 Fatal 
20 56 >56 20 56 

acci- total 
days days days days days days 

CAUSES OF ACCIDENTS ty 
dents 

(') (") (") (") (') (') 

I. FALLS OF GROUNDS AND ROCKS 72,0' 9,8C 1 ,81 0,03 83,/0 27,1 3?3 0,85 

II. TRANSPORT, TOTAL 4,86 1,24 0,46 o,oo 6:11 8,5~ 2,0<; 1,31 
a) Continuous Transport 4,58 1,13 0,42 0,00 6,14 2,5~ 0,7~ 0,31 

b) Discontinuous Transport 0,28 0,10 0,03 0,00 0,42 6,0? 1,27 0,99 

Ill. FALLS AND MOVEMENT OF THE ViCTIM, 8,09 1,06 0,14 0,00 9,30 12,2.5 2,20 0,39 TOTAL 

a) while moving about the mine 1,17 0,21 0,03 0,00 1,42 2,02 0,46 0,10 

b) in the course of other activities 6,92 0,85 0,10 o,oo 7,88 10,22 1 ,?4 0,28 

IV. MACHINES, TOOLS AND SUPPORTS 
TOTAL 28{D 5,96 1,34 0,03 lls,01 16,54 2,62 0,28 

a) Machines 1,91 0,56 0,17 0,00 2,66 1,3~ 0·,39 0,0? 

b) Tools 6,07 0,81 0,03 0,00 6,92 5.6~ 0,53 0,00 

c) Supports 
120,66 4,58 1,13 0•,03 ~.42 9,4t 1,?0 0,21 

V. FALLS OF OBJECTS ~8,99 3,16 0,81 0,03 j5,01 izo, 1~ 2,80 0,46 

VI. EXPLOSIVES 0 0 0 0 0 o,oc 0,00 0,03 

VII. IGNITIONS OR EXPLOSIONS 0 0 0 0 0 o,oc 0,03 0,00 OF FIREDAMP AND COAL DUST 

VIII. OUTBURSTS OF GAS, DE-OXYGENATION, 
SUFFOCATION OR POISONING BY NATU-
R,AL GASES (CO., CH., CO, HoS), 
TOTAL 

0 0 0 0 0 0 0 0 

a) Outbursts of Gas 0 0 0 0 0 0 0 0 

b) De-oxygenation and Poisoning 
0 0 0 0 0 0 0 0 by natural Gaaes 

IX. HEATINGS OR FIRES 0 0 0 0 0 0 0 0 

X. INRUSHES 0 0 0 0 0 0 0 0 

XI. ELECTRICITY 0,03 o,oo o,oo 0,00 0,03 p,03 0,00 o,oo 

XII. OTHER CAUSES 3.37 0,31 0,03 0,00 3,?2 12,69 0,10 0,07 

TOTAL 36(>8 121 ,55 4,61 0,10 62.36 ~7,43 ~3,06 3,40 
(

1
) Number of hours worked by pit atall and empl~ of contrectorlirms who belong to a miners' aoclallnsuranca schema. 

<"> Accldenta Involving more than live casualties (I.a. who either died or_,.. unable to resume -rk underground for at least eight -kl). 
<"> calendar days. 

Fatal 
acci-
dents 

0,03 

0,00 

o,oo 

o,oo 

0,07 

0,00 

0,07 

0,00 

o,oo 

0,00 

0,00 

0,00 

o,oo 

0,00 

0 

0 

0 

0 

0 

o,oo 

0,00 

0,10 

(frequency rates) 

Shafts and staple-p1ts Other places 

3 4 

4to 21 to 
Fatal 

4to 21 to 
Fatal 

20 56 >56 20 56 >56 
total acci- total acci- total days days days days days days dents dents 

(") (3) <"l (') (') (') 

31,25 Op3 0,07 o,oc O,OD 0,71 5.39 0,49 k> 10 000 6 00 

11.9 6 1.91 k>.63 0.3~ Of 0} 2.98 6 88 1 4'5 k> '81 0.00 q 1h 

3,62 o,oo 0,00 0,00 O,O;) 0,03 1,42 0,35 0,00 e:. ~j9 '1,17-

8,34 1.91 0 63 0,39 0,00 2.94 5.46 1,10 0 81 o.oo ?_.,R 

[14,91 3,08 p,6o 0,21 0,00d~.90 -e, 19 2,16 p,31 0,00 12,6? 

2,59 0,42 b,21 0,07 0,00 0,71 1,98 0,24 b,03 o,oo 2,27 

[12,32 2,66 P,39 0,14 0,00 3,19 6,20 ~.91 p 28 o.oo 1J 40 

~,46 1,20 p,1o 0,03 0,00 1,34 7,10 0,85 p, 14 o,oo 8,09 

1,84 0,03 p,o3 0,00 0,00 0,07 0,53 0,10 p,03 0,00 0,67 

6,21 0,74 p,03 0,03 0,00 0,81 2,55 0,24 p,07 0,00 2,87 

~1. 39 0.42 b.03 000 000 0 46 4 01 10.49 0.03 0.00 4.'i4 

~.43 2,55 P,39 0,'10 0,00 3,05 ttl ,22 2,2? p,24 o,oo 13,74 

0,03 0 0 0 0 0 0 0 0 0 0 

0,03 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0~ 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0,03 0 0 0 0 0 0,10 0,03 0,00 0,00 0,14 

2,87 0,49 0,03 o,oo 0,00 0,53 2,52 0,28 0,0? 0.00 2.8? 

104()1 9,90 1,84 0,74 0,03 l1z,53 43,43 7,56 1 ,?0 0,00 52.70 

Table 1b 
YEAR 1976 

MAN-HOURS WORKED (1
) 28 15A 261f 

Total of Group 
accidents underground accidents (1) 

5 6 

4to 2110 
Fatal 

20 56 >56 56 Fatal 
acci- total 

days days days days acci- total 
(3) (') (') 

dents 
(") dents 

105.22 13.60 2.?? 0 0? 121 .66 

;>;>_;>~ r:;. ~q i?.t~A o_o~ 'IIO.E\R 

8,52 2,27 0,74 0,03 11,57 

1~ .?4 ... 1 ;> ? ;> ... 0.00 10 10 

33,63 6,03 1,06 0,07 40,80 

5,61 1,13 0,24 o,oo 6,99 

28 02 4.90 0 81 0,0? 33 80 

53,51 9,55 1 '81 0,03 64,91 

3,8? 1,10 0,28 0,00 5,25 

15,0~ 1,63 0,14 0,00 16,83 

~4 .'iC:: 6.81 1 .~8 ~-0~ 42.82 

52,9~ 8,62 1,63 0,03 63,24 

o.oc 0,00 0,03 0,00 0 03 

o,oc 0,03 0,00 0,00 0,03 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0,17 0,03 o,oo 0,00 0,21 

9 09 0.?4 0 1? 000 10,01 

276,86 Lt4,03 tD,47 0,24 331,62 
--



MINES AFETY AND HEALTH 
COMMISSION Table 2a 

Common Statistics on victims DETAILED BREAKDOWN OF VICTIMS ACCORDING TO LOCATION 
of accidents underground in coal mines AND NATURE OF INJURY AND PERIOD OF INCAPACITY 

COUNTRY BELGIUM (absolute figures) YEAR 1976 

COAL-FIELD MAN-HOURS WORKED (1) 28 158 264 

Amputations Fractures Luxatlons, Concussion Open wounds Bums and Poisoning Multiple lnjurlefl 

and with or without twist and and inter- contusion harmful effects and of those not TOTAL 
NATURE OF THE INJURY enucleations dislocation sprains nal injury and muscular of electricity suffocation specified (2) 

1 2 3 4 
abrasioRs and radiation 7 8 

5 6 

>56 Fatal >56 Fatal >56 Fatal >56 Fatal >56 Fatal >56 Fatal >56 Fatal >56 Fatal 4to 21 to >56 Fatal 

PERIOD OF INCAPACITY days acci- total days acci- total days accl- total days acci- total days acci- total days acci- total days acci- total days accl- total 20 56 days accl- total 
(") dents (") dents (I) dents (") dents (I) dents (5) dents (5) dents (5) dents 

days days 
(') dents 

LOCATION OF THE INJURY 

I. Head and neck 12 10 10 17 23 

II. Eyes 

Ill. Trunk 
30 30 

IV. Upper limbs 
(excluding the hands) 
(3) 28 28 

V,Hands 
95 95 

VI. Lower limbs 68 68 
(excluding feet) (4 ) 

VII. Feet 45 45 

VIII. Multiple locations 
10 11 

IX. Not specified 

TOTAL 

19 19 138 143 125 125 10 295 302 

(')Number of houra -rtced by pit atalland emplo,_ of contractor firma who belong to a mlner·s social insurance scheme. 
(0) Including compllcatlona. 
(0) The ahoulclara and the wrllllaralncludad under .upper limbe". 
(4) The hlpa and the ankl" are included under .Lowar limbe". 
(') Calender claya. 



MINI!S AFI!TY AND HI!AL TH 
COMMISSION 

Common Statistics on victims 
of accidents underground in coal mines 

DETAILED BREAKDOWN OF VICTIMS ACCORDING TO LOCATION 
AND NATURE OF INJURY AND PERIOD OF INCAPACITY 

NATURE OF THE INJURY 

PERIOD OF INCAPAC1TY 

LOCATION OF THE INJURY 

COUNTRY BELGIU" 

COAL-FIELD 

Amputations 
and 

anucleations 
1 

>56 Fatal 
days ac~.i- total 

( 5 ) dents 

Fractures 
with or without 

dislocation 
2 

>56 Fatal 
days acci- total 
(") dents 

Luxatlons, 
twist and 
sprains 

3 

>56 Fatal 
days acci-

(5) dents 
total 

Concussion 
and inter
nal injury 

4 

>56 Fatal 
days acci-

(1) dents 

(Frequency rates) 

total 

Open wounds 
contusion 

and muscular 
abrasions 

5 

>56 Fatal 
days acci- total 

(1) dents 

Burns and 
harmful effects 

of electricity 
and radiation 

6 

>56 Fatal >56 
days acci- total days 
(5) dents (5) 

Poisoning 
and 

suffocation 
7 

Fatal 
acci- total 
dents 

I. Head and neck 0, 0 0, 0 0, 0 0, 2 0,1 0, 4. 0,0 0,0 0,0 0,0 0,0 0,0 0,3 0,0 0,3 0,0 0,0 0,0 

II. Eyes 

Ill. Trunft 

IV. Upper limbs 
(excluding the hands) 
(3) 

V. Hands 

VI. Lower limbs 
(excluding feet) (4 ) 

VII Feet 

VIII. Multiple locations 

IX. Not specified 

TOTAL 

0,0 0,0 

0, 0 0, 0 0, 0 0, 6 

0, 0 0, 0 0, 0 0, 5 

0, 4 0, 0 0, 4 1 • 3 

0,0 0,0 0,0 1,0 

0,1 0,0 0,1 O,B 

0, 6 0, 0 0, 6 4, 9 

0,0 0,6 0,0 0,0 

0,0 0,5 0,0 0,0 

0,0 1,3 0,0 0,0 

0,0 1,0 0,0 0,0 

0,0 0,8 0,0 0,0 

0,2 0,0 

0,1 5,0 0,1 0,0 0,1 

( 1) Number of hours worked by pit staff and emplov- of contractor firma who belong to a miner's social insurance scheme. 
(1) Including complications. • 
(1 ) The shoulders and the wrists are included under ,upper limbs" 
( 4 ) The hips and the ankl" are included under .Lo-llmbs". 
<'> Calender days. 

0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 

0,0 0, 3 0, 0 0, 0 0, 0 

0,0 0, 3 0, 0 0, 0 0, 0 

0,0 1,3 0,0 0,0 0,0 

0,0 1 '2 0, 0 0, 0 0, 0 

0,0 0,6 0,0 0,0 0,0 

0,0 0,1 0,0 0,0 0,0 

0,0 0,0 0,0 0,0 0,0 0,0 

0,0 0,0 0,0 4,4 0,0 4,, {),0 0,0 0,0 0,0 0,0 0,0 

YEAR 1976 
MAN-HOURS WORKED (1) 28 158 264 

Multiplelnjurllfl 
of those not 
specified (I) 

>56 
days 
(5) 

8 

Fatal 
acci- total 
dents 

4to 
20 

days 

0,0 0,0 0,0 0,0 

0,0 0,0 0,0 0,0 

0,0 0,0 0,0 0,0 

0,0 0,0 0,0 0,9 

0,0 0,0 0,0 0,0 

0,1 0,0 0,1 0,0 

0,0 0,0 0,0 0,0 

0,0 0,0 0,0 0,0 

0,0 0,0 0,0 0,0 

0,2 0,0 0,3 0,0 

21 to 
56 

days 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

TOTAL 

9 

>56 
days 
(') 

0,6 

0,0 

0,1 

0,0 

3,3 

2,4 

1,5 

0,3 

0,0 

10,4 

Fatal 
acci
dents 

0,2 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,2 

total 

0,8 

0,0 

1,0 

0,9 

3,3 

2,4 

1,5 

0,3 

0,0 

10,7 



MINES SAFETY AND HEALTH 
COMMISSION 

Common Statistics on victims 
of accidents underground in coal mines 

~FTHEACCIDENT 
CAUSES OF ACCIDENTS ~ 

I. FALLS OF GROUNDS AND ROCKS 

II. TRANSPORT, TOTAL 

a) Continuous Transport 

b) Discontmuous Transport 

Ill. FALLS AND MOVEMENT OF THE VICTIM, 
TOTAL 

a) while moving about the mine 

b) in the course of other activities 

IV. MACHINES, TOOLS AND SUPPORTS 
TOTAL 

a) Machines 

b) Tools 

c) Supports 

V. FALLS OF OBJECTS 

VI. EXPLOSIVES 

VII. IGNITIONS OR EXPLOSIONS 
OF FIREDAMP AND COAL DUST 

VIII. OUTBURSTS OF GAS, DE-OXYGENATION, 
SUFFOCATION OR POISONING BY NATU-
RAL GASES (CO., CH •• CO, HoS), 
TOTAL 

a) Outbursts of Gas 

b) De-oxygenation and Poisoning 
by natural Gases 

IX. HEATING$ OR FIRES 

X. INRUSHES 

XI. ELECTRICITY 

XII. OTHER CAUSES 

COUNTRY FRANC£ 
COAL FIELD -

Productoon faces 

1 

4to 21to Fatal 
20 58 >58 

acci-
days days days 

dents 
<"> (3) (3) 

1398 566 173 3 

lOB 67 37 1 

59 44 2B 0 

+9 23 9 1 

978 49+ 102 Cl 

388 163 49 0 

590 331 53 0 

1047 449 122 5 

89 43 23 5 

451 H5 41 0 

506 261 58 0 

868 . 368 109 1 

1 1 0 1 

0 1 0 16 

0 0 0 0 

0 0 0 0 

0 0 0 0 

9 2 0 0 

+ 0 0 0 

0 0 1 0 

158 29 11 0 

DETAILED BREAKDOWN OF ACCIDENT VICTIMS ACCORDING TO CAUSE AND SITE 
OF ACCIDENT AND PERIOD OF INCAPACITY 

(absolute figures) 

Headings excluding Shafts and staple-pits Other places 
shafts and staple-pits 

2 3 4 

4to 21 to 4to 21to 
Fatal 

4to 21 to Fatal Fatal 20 58 >58 20 58 >58 20 58 >58 acci-total acci- total acco- total 
days days days days days days days days days 

dents dents dents 
<"> (') (") <"> (•) (•) (') (3) (3) 

2111-0 552 215 66 2 835 7 1 1 0 9 191 13 23 1 

213 88 3B IHl 3 169 17 14 7 0 38 180 164 QO :l 

131 29 9 15 0 53 0 1 0 0 1 2+ 18 10 0 

82 59 29 25 3 116 17 13 7 0 37 156 1 +6 80 3 

15711 551 267 61 0 879 5B 29 11 1 I 99 859 53+ 157 1 

600 274 110 28 0 m 43 20 7 1 71 515 303 96 0 

974 277 157 33 0 467 15 9 4 0 28 34+ 231 61 1 

1623 466 m 45 1 685 11 16 6 0 33 402 177 48 1 

160 42 17 12 1 72 1 0 4 0 5 40 12 9 1 

6l6 278 911 17 0 3R5 R 10 ? n ~-~99 RR 1.5 n 

826 146 66 16 0 228 2 6 0 0 8 163 77 24 0 

1346 5~6 181 59 0 756 37 23 6 1 67 676 4n'l hn<l n 

3 1 0 0 0 1 0 0 0 0 0 0 0 0 0 

17 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

0 2 0 0 0 2 0 0 0 0 0 4 0 0 0 

0 2 0 0 0 2 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 

11 3 0 0 0 3 1 0 1 0 2 6 0 0 0 

4 1 0 0 0 1 0 e 0 0 0 1 0 0 0 

1 0 2 0 0 2 3 0 0 0 3 2 2 1 0 

198 137 18 5 0 160 23 9 + 0 ~6 202 35 14 0 

total 

288 

4.:!7 

52 

385 

1551 

9H 

637 

628 

62 

30? 

264 

1l!ln 

0 

1 

+ 

0 

4 

6 

1 

5 

251 

TOTAL 4571 1977 555 27 7130 2317 894 276 6 3493 157 92 36 2 .287 2523 1391 1442 6 14'16? 
( 1) Number of hours worked by pit staff and emplove- of contractor firms who belong to a miners' aoclallnsurance scheme 
(1) Accidents involving more than live casualties (I.e. who either died or were unable to resume work underground lor at least eoght -ks) 
(8) Calendar days. 

Teble 1e 
YEAR 1976 
MAN-HOURS WORKED (1) 68 832 991 

Total·of Group 
accidents underground accidents (2) 

5 8 

4to 21 to 
Fatal 

20 58 >58 58 Fatal 
accl- total 

days days days days acci- total 
dents 

(") (") (") <"> dents 

2lia __8.5i ...2.6.3_ _t ....121L n n n 

:l<l'l ?R'I 174 7 Rt;7 n n n 

112 72 53 0 237 0 0 n 

281 211 121 7 620 0 0 0 

24+6 1324 331 2 4103 0 0 0 

1220 59& 180 1 1991_ 0 n n 

1226 72B 151 1 2106 0 0 0 

1926 818 218 7 2969 0 0 iJ 

172 75 45 7 299 0 0 0 

Q31i 333 75 Jl HU n n n 

818 410 98 0 1326 0 0 0 

?n<l7 Q71 ?R:\ ? 111:,0 n n n 

2 1 0 1 4 0 0 0 

0 _2 0 _1_6_ _l8_ n li 16 

6 0 0 0 6 0 0 0 

2 0 0 0 2 0 0 0 

4 0 0 0 + 0 0 0 

19 2 1 0 22 0 0 0 

6 0 0 0 6 0 0 0 

5 4 2 0 11 n n n 

520 91 34 0 645 n n n 

958& 4357 1306 41 15272 0 16 6 



MINES SAFETY AND HEALTH 
COMMISSION 

DETAILED BREAKDOWN OF ACCIDENT VICTIMS ACCORDING TO CAUSE AND SITE 
OF ACCIDENT AND PERIOD OF INCAPACITY 

Common Statistics on victims 
of accidents underground in coal mines 

COUNTRY FRANC£ 
COAL-FIELD 

~THEAWDENT Production faces 
Headings excluding 

shafts and staple-pits. 
1 2 

~ 
4to 21 to 

Fatal 
4to 21 to 

20 56 >56 20 56 >56 
days days days 

acci- total 
days days days 

CAUSES OF ACCIDENTS 

(3) (3) (3) dents (3) (3) (3) 

I. FALLS OF GROUNDS AND ROCKS 20,31 8, 22 2, 51 0,04 31,09 8,02 3,12 . 0,96 

II. TRANSPORT, TOTAL 1, 57 0,97 0,54 0,01 3,09 l, 28 0, 55 0, 58 

a) Continuous Transport 
0,86 0 64 0 41 0 DO l ,90 0 42 0,13 0 22 

b) Discontinuous Transport 0, 71 0, 33 0,13 0,01 1 '1 9 0,86 0, 42 0, 36 

Ill. FALLS AND MOVEMENT OF THE VICTIM, 

i TOTAL 4, 21 7,18 1, 48 0,_00 22,87 8,00 3,88 0,89 

a) while moving about the mine 5.64 2,37 0, 71 0,00 8, 72 3, 9R 1, 60 0, 41 

b) in the course of other activities 
R 'i7 4 Rl n. 77 r. nn '4 . 'i 4.0? ? .. ?R 0.4H 

IV. MACHINES, TOOLS AND SUPPORTS 
TOTAL 

15,21 6, 52 1, 77 0,07 23,58 6, 77 2, 51 0,65 

a) Machines 1, 29 0,62 0,33 o:o1 2,32 0,61 0, 25 0,17 

b) Tools 
6.55 2. 11 0.60 0.00 9 24 4.04 1.31 0. 25 

c) Supports 
7,35 3, 79 0,84 0,00 12,00 2,12 0,96 0,23 

V FALLS OF OBJECTS 12,61 5,35 1,58 0,01 19,55 7, 50 2, 63 0,86 

VI. EXPLOSIVES 0, 01 0,01 0,00 0,01 0, 04 0,01 0,00 0, 00 

VII. IGNITIONS OR EXPLOSIONS 
OF FIREDAMP AND COAL DUST 0,00 0,01 0,00 0,23 0, 25 0,00 0,00 0,00 

VIII. OUTBURSTS OF GAS, DE-OXYGENATION, 
SUFFOCATION OR POISONING BY NATU-
RAL GASES (COt, CH•. CO. H•S), 
TOTAL 

0,00 0,00 0,00 0,00 0,00 0,03 0,00 0,00 

a) Outbursts of Gas I 

0,00 0,00 0,00 0,00 0,00 0,03 0,00 0,00 I 

b) De-oxygenation and Poisoning 
by natural Gases 0,00 0,00 0,00 o, ~c 0,00 0,00 0,00 0,00 

IX. HEATINGS OR FIRES 0,13 0,03 0,00 0,00 0,16 0,04 0,00 0,00 

X INRUSHES 0,06 0,00 0,00 0, 00 o,r6 0,01 0,00 0,00 

XI. ELECTRICITY 0,00 0,00 0,01 0, 00 0,01 0,00 0,03 0,00 

XII. OTHER CAUSES 2, 30 0,42 0,16 0,00 ~.as 1,99 0, 26 0 07 

TOTAL 66,41 28 72 8 06 0 39 3 58 33 66 12 99 ~.01 
'Numbtlrol r < l houra wo ked by pit staff and employeM of contractor firms who belong to a moners social insurance scheme. 

(
11 Accidents involving more than live casual tin (Ia who either died or were unable to resume work underground tor at least eight weeks) 

<'l Caland or days 

Fatal 
acci-
dents 

0,03 

0,04 

o·oo 
0,04 

0,00 

0,00 

0.00 

0,01 

0, 01 

0 DO 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0 09 

(frequency rates) 

Shafts and staple-pits Other places 

3 4 

4to 2110 
Fatal 

4to 21 to Fatal 
20 56 >56 20 56 >56 

total 
days days days 

acci- total 
days days days 

acci- total 

(3) (3) (3) dents (3) (3) (3) 
dents 

12,13 0,10 0,01 0,01 0,00 0,13 2. 77 1,06 0,33 0,01 4,18 

2,46 0,25 0, 20 0,10 0,00 0,55 2,62 2,3? 1 '3' 0,04 6,35 

077 0 00 0 01 0 00 0 00 001 0 35 OL26 0.15 0.00 Q_ 76 

1 '69 0, 25 0,19 0,10 0,00 0, 54 2, 27 2,12 1,16 0,04 5. 59 

12,77 0,24 O,lt2 0,16 0,01 I~, 44 12, 4€ 7, 76 2, 28 0,01 22,53 

5,99 0, 62 0,29 0,10 0,01 1,03 7, 48 4,40 1,39 0,00 13,28 

6. 78 0. 22 0.13 10.06 0.00 Ia. 41 5.00 3.36 0.89 0.01 9.25 

9,~5 0,16 0, 23 0,09 0,00 0, 48 5,84 2, 57 0; 70 0, 01 9,12 

1,05 0,01 0,00 0,06 0,00 0,07 0,58 0,17 0,13 0,01 0,90 

5 59 0 12 0 15 0 03 0 00 0 29 2 89 1 28 0 22 0 00 4._39 

3, 31 0, 03 0,09 0,00 0, 00 0,12 2, 37 1,12 0, 35 0,00 3,84 

10,98 0, 54 0, 33 0,09 0,01 0,97 9,82 5,88 1,58 0,00 17,29 

0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 

0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 o,oo 0,01 

0, 03 D, 00 0, DO 0,00 0,00 0,00 0,06 0,00 0,00 0,00 0,06 

0,03 0,00 O,O(f 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 

0,00 o;oo 0, 00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,06 

0,04 0,01 o,o& 0,01 0,00 0,03: 0,09 0,00 0,00 0,00. O,ot. 

0,01 0 00 0,00 0,00 0 00 0 00 001 0 00 0 00 0 00 0 01 

0,03 o.o~ 0,00 0,00 0,00 0,04 0,03 0,03 0,01 0,00 0,07 

2 32 0 33 0 lJ 0 06 o:10o 0. 57 ? !I~ n 'il 0.20 o..nn 3.65 

50,75 2, 28 1, 3-\ 0, 52 0,03 4,17 36,65 20,21 6, 42 0,09 63,37 

Teble 1b 
YEAR 1976 
MAN-HOURS WORKED (1) 68 832 991 

Total of Group 
accidents underground accidents (') 

5 6 

4to 21to 
Fatal 

20 56 >56 56 Fatal 
days days days acci- total 

days acci- total 
(3) (3) (3) dents 

(") dents 

31 '21 12,42 3,82 0,09 47,54 p,oo 0,00 0,00 

5, 71 4,11 2,53 0,10 12,45 p,oo 0,00 0,00 

1 .6:-J 1.05 0.77 0.00 3 44 0. 00 0 00 0.00 

4,0: 3,07 1, 76 0,10 9,01 ~.oo 0,00 0,00 

35, 51. 19.23 4,81 0,03 59,61 ~.oo 0,00 0,00 

17, 7:• R, 66 2,62 0,01 29,01 0,00 0,00 0,00 

17.81 10.58 2.19 o_ 01 30.60 lo_oo lo.oo moo 

27,91 11,88 3,17 0,10 43,13 0,00 0,00 0,00 

2, 51] 1,09 0,65 0,10 4,34 0,00 0,00 0,00 

13 61J 4L84 109 0,00 .19 53 0,00 0 00 000 

11,81 5,96 1, 42 0,00 19,26, 0,00 0,00 0,00 

30,4-1 14,19 4,11 0,03 48,80 0,00 0,00 0,00 

0,(13 0,01 0,00 0,01 0,06 0,00 0,00 0,00 

O,liO 0,03 0, DC 0, 23 0, 26 0,00 0,23 0, 23 

O,CI9 0,00 0,00 0,00 0,09 0,00 0,00 0,'00 

O,(IJ 0,00 0,00 0,00 0,03 0,00 0,00 0,00 

0, (16 0,00 0,00 0,00 0,06 0,00 0,00 0,00 

O,JS 0,03 o.ol 0,00 0,32 0,00 000 000 

009 0 00 0.00 0.00 OM In nor. In M nM 

0,07 0,06 0,03 0,00 0,16 0,00 0,00 000 

7 'i'i 1 17 0 49 0 00 9 37 lo.oo lo_oo. 000 

139,00 63,30 18 97 0 60 221.87 lo_oo In_ no n nn 



MINH AFETY AND HIAL TH 
COMMISSION 

Common Statistics on victims 
of accidents underground In coal mines 

COUNTRY FRANCE 

NATURE OF THE INJURY 

PERIOD OF INCAPACITY 

LOCATION OF THE INJURY 

I. Head and neck 

II. Eyes 

Ill. Trunk 

IV. Upper limbs 
(excluding the hands) 
(") 

V.Hands 

VI. Lower limbs 
(excluding feet) (4) 

VII. Feet 

VIII. Multiple locations 

IX. Not specified 

TOTAL 

COAL-FIELD 

Amputations 
a nil 

enucleation& 
1 

>56 Fatal 
days accl- total 

(1) dents 

0 

3~ 

0 

43 

Fractures 
with or without 

dislocation 
2 

>56 Fatal 
days acci- total 

( 5 ) dents 

21 

DETAILED BREAKDOWN OF VICTIMS ACCORDING TO LOCATION 
AND NATURE OF INJURY AND PERIOD OF INCAPACITY 

Luxatlons, 
twist and 
sprains 

3 

>56 Fatal 
days acci-

(5) dents 

Concussion 
and Inter
nal injury 

4 

>56 Fatal 
total. days accl-

(1) dents 

(absolute figures) 

total 

Open wounds 
contusion 

and muscular 
abrasions 

5 

>56 Fatal 
days acci- total 

(1) dants 

~0 ~~ 

Bums and 
harmful effects 
of electricity 
and radiation 

6 

>56 
days 

(S) 

Fatal 
acci- total 
dents 

>56 
days 

(5) 

Poisoning 
and 

suffocstlon 
7 

Fatal 
acci- total 
dants 

•••••••••••••••• i•i•i•ii i•i•i•i•i•ii•••i•i•i•••••il··········· ••••••iiiii 

15 15 

32 35 51· 51 36 37 

53 53 17 17 

215 215 ••••••••••••••••••••••••••••••••• , •••••••••••••. 1,. 12~ •••••J~Iilli••••••••••••• 
1 ~2 142 71 71 160 ·················i··~···············! 

92 92 

•••••••••••••••·••••••· •••••••••••••••• 3S 

35 
, •••••••••••••• l.iilii••••l•············ 

13 28 29 16 16 

••••••••••••••••••••••••••••••••••••••••••• 

563 15 578 1~ 0 148 11 12 496 499 16 23 

( 1) Number ot hours worked by pit stall and emplo~ of contractor firma who belong to a miner aaoclallnaurance scheme. 
(')Including compllcatlona. 
(1) Tt>e ahouldera and the wrlstaare Included under .upper limbe". 
( 4 ) The hlpe and the ankln are Included under .Lower limbe". 
(1) Calender daya. 

YEAR 1976 
MAN-HOURS WORKED (1) 68 832 991 

Multip'-lnjurlel' 
ofthoeenot 
apecillad(l) 

>56 
days 

(5) 

22 

37 

B 

Fatal 
ac:ci- total 
dents 

0 0 

0 

0 

27 

847 

815 

1315 

1255 

2652 

1 ~98 

788 

367 

31 

9568 

218 

~7 

771 

379 

15~ 

778 

403 

196 

17 

4357 

TOTAL 

9 

>56 
days 

(I) 

66 

16 

129 

136 

378 

381 

134 

59 

1306 

Fatal 
acci
dents 

27 

~0 

T ..... le 

total 

1140 

878 

2219 

1770 

~578 

26!17 

1325 

649 

56 

15272 



MINES AFETY AND HEALTH 
COMMISSION 

Common Statistics on victims 
of acc1dents underground in coal mines 

DETAILED BREAKDOWN OF VICTIMS ACCORDING TO LOCATION 
AND NATURE OF INJURY ~NO PERIOD OF INCAPACITY 

NATURE OF THE INJURY 

PERIOD OF INCAPACITY 

LOCATION OF THE INJURY 

I. Head and neck 

II. Eyes 

Ill. Trunk 

IV. Upper limbs 
(excluding the hands) 

<"> 

v. Hands 

VI. Lower limbs 
(excluding feet) (4 ) 

VII. Feet 

VIII. Multiple locations 

IX. Not specified 

TOTAL 

COUNTRY FRANCE 
COAL-FIELD 

Amputations 
and 

enucleations 
1 

>56 Fatal 
days aC\.i- total 

(•) dents 

0,01 0,00 0,01 

0,00 0,00 0,00 

0,00 0,00 0,00 

0,03 0,00 0,03 

0,49 0,00 0,45 

0,04 0,00 0,03 

0,04 0,00 0,04 

0,00 0,00 0,00 

- . 

••••••••••••••• 

I 

0,62 0,00 0,57 

Fractures Luxations, 
with or without twist and 

dislocation sprains 
2 3 

>56 Fatal >56 Fatal 
days accl- total days occl- total 

(•) dents (•) dents 

0,31 0,10 0,39 0,00 o,oo- 0,00 

:::: 

! 
{::::::::::: Fl\l\ili!~\il 

•••••••••••••••• I 
bJJ 

f [!\!:~~:~: 
1·:·:-:-:-:-::::: 

[\\\ tf}} 

0,~6 o.o~ o.~ 0, 74 0,00 0, 73 

o,n 0,00 0, 73 0,25 0,00 0,25 

3,12 0,00 2,93 0,07 0,00 0,07 

2,06 0,00 1,93 1,03 0,00 1,00 

1,34 0,00 1,28 0,06 0,00 0,06 

0,12 0,07 0,19 0,00 0,00 0,00 

•1•1•1•1•······· 
II i l"l".lllillilll: ! I j:-:::-:-:::-: 

::;:::;::::::::: ::{{{: 

8,18 0,22 7,93 2,15 0,00 2,11 

( l Number of hours worked by pit staff and employeM of contractor firma who belong to a miner a aoclallnauranoa scheme. 
(')Including complications. • 
(1) The shoulders and the wrlsta are Included under .upper limbs". 
(4) The hlpe and the a11kl• are Included under .Lo-llmbs". 
(1 ) Calender d.ya. 

(Frequency rates) 

Concussion Open wounds Burns and Poisoning 
andJnter- contusion harmful effects and 
nal injury and muscular of electricity suffocation 

4 
abrasions and radiation 7 

5 6 

>56 Fatal >56 Fatal >56 Fatal >56 Fatal 
days acci- total days acci- total days acci- total days acci- total 

(•) dents (I) dents (5) dents (5) dents 

o.o~ 0,00 o.o~ 0, 58 0,01 0,58 0,00 0,00 0,00 

••••••••••••••••• 
•••••••••••••••• 

I 
(::\:\: I 

:::::: 
0,01 0,00 0,01 0,22 0,00 0,19 0,00 0,00 0,00 :::::: 

:::::: 
:=:::: :::::: 

.;.;.: 

II 
•••• 

0,09 0,01 0,09 0, 52 0,01 0,49 0,00 0,00 0,00 

I~ I : 
! ~: l::::::: l ~ l: l 

:::::::: 

? 
0,84 0,00 o, 77 0,00 0,00 0,00 [:::/:%: 

••••••••••••••• •••••••••••••••• ••••••••••••••• •• 

::::::::::::: 

•••••••••••••••• 

::::::: 

1,80 0,00 0, 76 0,00 0,00 0,00 

{\{? r::::rr 
! •• (I ff)::: 

:::::::::::::: 
:::::::::::::: 

::l::ll:l:.:=:: ::::::::::::::\\ 
::{:?? t:/}: 

2,32 0,00 2, 27 0,01 0,00 0,00 ::::::::::: 
:::::::t} ::::::::::: 

··············~ I I• i 
:::::::: :::::::: :·::::::::::::: {{{ :::: :::::::::: 

::: ::::::::::: 

1:::::::::::::: 

. 

0,51 0,00 0,46 0,00 0,00 0,00 ::: 1::::::::::::::: 
) 1:::}\} 

><<·:· 

rr::r: 
i•• 

???:: 
::::::::::::: 1<·:-:-:-:-:-:-

0,01 0,00 0,00 0,41 ~,01 0,42 0,00 0, 23 0, 23 1:}::}\ [/// 

·~·····~······· - 1' ····~··········~ I .• 1.1.111·1·1111 

0,00 0,00 0,00 0,01 0,00 0,01 

0,16 0,01 0,15 7, 29 0,04 7,03 0,01 0, 23 0, 23 0,01 0,00 0,01 

YEAR 1976 
MAN-HOURS WORKED (1) 68 832 991 

Multiple lnjurlllfl 
ofthoMnot TOTAL 
specified (1) 

8 9 

>56 Fatal 

~· :r~ 
>56 Fatal 

days acci- total days accl- total 
(5) dents (I) dents 

0,01 0,00 0,00 12,31 3,17 0,96 0,13 16,56 

0,00 0,00 0,00 11,8~ 0,68 0,23 0,00 12,76 

0,04 0,00 0,04 19,10 11,20 1,86 0,07 32,24 

0,09 0,00 0,09 18,"23 5,51 1,98 0,00 25,71 

0,00 0,00 0,00 38,53 22,49 5,49 0,00 66,51 

0,06 0,00 0,06 21,76 11,50 5,54 0,00 38,60 

0,00 0,00 0,00 11,45 5,85 1,95 0,00 19,25 

0,32 0,07 0,33 5,33 2,85 0,86 0,39 9,43 

0,01 0,00 0,01 0,45. 0,25 0,12 0,00 0,81 

0,54 0,01' 0,54 139,00 63,30 8,97 0,60 221,87 



MINES SAFETY AND HEALTH 
COMMISSION 

DETAILED BREAKDOWN OF ACCIDENT VICTIMS ACCORDING TO CAUSE AND SITE 
OF ACCIDENT AND PERIOD OF INCAPACITY 

Common Statistics on victims 
of accidents underground in coal mines 

COUNTRY UNITED!.KINGOCJ! 
COAL-FIELD 

~THEACC,DENT Production faces 
Headmgs e~<cluding 

shafts and staple-pits 
1 2 

~ 
4to 21 to Fatal 

4to 21 to 
20 56 >56 

acci- total 
20 56 >56 

days days days days days 
CAUSES OF ACCIDENTS ty 

days 
dents (3) (3) (3) (•) (3) (3) 

I. F~LLS OF GROUNDS AND ROCKS 3043 1121 m 12 4400 m 260 64 

II. TRANSPORT, TOTAL 1148 480 131 4 1763 299 113 32 

a) Continuous Transport 76 47 24 1 148 26 18 8 

b) Discontinuous Transport 
1072 433 107 3 1615 273 95 24 

Ill. FALLS AND MOVEMENT OF THE VICTIM, 
TOTAL 1221 486 91 0 1798 663 240 59 

a) while moving about the mine 
309 123 17 0 449 170 63 H 

b) in the course of other activities 912 363 74 0 1349 493 177 45 

IV. MACHINES. TOOLS AND SUPPORTS 
TOTAL 

2m 718 176 1 3329 650 238 37 

a) Machines 
400 128 38 1 567 67 30 6 

b) Tools 200 49 111 0 263 53 21 3 

c) Supports 
1834 541 124 0 2499 530 187 28 

V. FALLS OF OBJECTS 1539 621 121 0 2281 366 HO 17 

VI. EXPLOSIVES 39 6 2 1 48 6 1 2 

VII. IGNITIONS OR EXPLOSIONS 
OF FIREDAMP AND COAL DUST 0 0 0 0 0 0 0 0 

VIII. OUTBURSTS OF GAS, DE-OXYGENATION, 
SUFFOCATION OR POISONING BY NATU-
.RAL GASES (COo, CH •• CO, H2S), 
TOTAL 

2 0 0 0 2 0 0 0 

a) Outbursts of Gas 
0 0 0 0 0 0 0 0 

b) De-o~<ygenation and Poisoning 
by natural Gases 

IX. HEATINGS OR FIRES 
0 0 0 0 0 0 0 0 

X. INRUSHES 0 1 0 0 1 0 0 0 

XI. ELECTRICITY 1 0 0 0 1 0 0 0 

XII. OTHER CAUSES 1952 384 80 0 1516 -1-17 117 35 

TOTAL 10479 3817 825 18 15139 3126 1169 246 

( ) Number of hours worked by pit stall and amplo~ of contractor firms who belong to a miners soclal1nsuranca scheme. 
(1) Accidents Involving mora than live casualties (I.a. who either died or_,. unable to resume work underground lor at least eight week&). 
<">Calendar days. 

Fatal 
acci-
dents 

1 

1 

1 

0 

0 

0 

0 

2 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 

(absolute figures) 

Shafts and staple-pits Other places 

3 4 

4to 21 to 
Fatal 

4to 21 to 
Fatal 

total 
20 56 >56 acci- total 

20 56 >56 acci-
days days days days days days 

dents dents 
(3) (3) (3) (3) (•) (') 

1050 1 1 0 0 2 725 265 66 1 

445 23 111 12 0 49 2598 lll8 344 12 

53 0 0 0 0 0 165 80 25 0 

392 23 111 12 0 49 2433 1038 319 12 

962 0 0 0 0 I 0 5452 2105 490 6 

m 0 0 0 0 0 2793 1059 240 1 

715 0 0 0 0 0 2659 1046 250 5 

927 9 5 0 0 H 1819 607 101 0 

105 0 0 0 0 0 130 43 7 0 

77 It 1 0 0 5 342 135 16 0 

m 5 It 0 0 g 1347 429 78 0 

523 8 2 0 0 10 1272 508 100 0 

9 0 0 0 0 0 30 9 0 0 

.0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 2 ~ 0 0 

0 0 0 0 I 0 0 2 0 0 0 

0 0 0 0 0 0 2 0 0 0 

0 0 0 0 0 0 1 0 0 D 

0 0 0 0 0 0 7 2 2 2 

629 29 6 1 1 37 3086 1186 220 1 

4545 70 28 13 1 112 H994 sam 1323 22 

YEAR 31.12.76 
MAN-HOURS WORKED(') 286 504 770 

Total of Group 
accidents underground accidents (2 ) 

5 6 

4to 21 to 
Fatal 

total 
20 56 >56 

&CCI· total 56 Fatal 
days days days days acci- total 

dents 
(") (3) (3) (') dents 

1057 44-!14 1647 354 14 6 509 

4072 4068 1725 519 17 6 329 

270 267 1115 57 2 471 

3802 3801 1580 462 15 585R 

8053 7336 2831 640 6 1 o 8f3 

4093 3272 1245 271 1 4 789 

3690 4064 1586 369 5 6 024 

2527 4912 1568 3111 3 6 797 

180 597 201 51 3 852 

493 599 206 33 0 838 

185\ 3716 1161 230 0 5 107 

1880 3185 1271 238 0 It 694 

39 75 16 4 1 96 

0 0 0 0 0 0 

3 4 1 0 0 5 

2 2 0 0 0 2 

2 1 3 

2 2 0 0 0 2 

1 1 1 0 0 2 

13 8 2 2 2 14 

o\.o\.93 4584 1753 336 2 6 675 

22140 28669 10815 2407 45 .. , 936 



MINES SAFETY AND HEALTH 
COMMISSION 

DETAILED BREAKDOWN OF ACCIDENT VICTIMS ACCORDING TO CAUSE AND SITE 
OF ACCIDENT AND PERIOD OF INCAPACITY 

Common Statistics on vict1ms 
of accidents unqerground m coal mines 

COUNTRY UN I TED-I< I N!il!JI 
COAL-FIELD 

~'HEACCODEN' Production faces 
Headings excluding 

shafts and staple-pits 
1 2 

~ 
4to 21 to Fatal 

4to 21 to 
20 56 >56 20 56 >56 

days days days 
acci- total 

days days days 
CAUSES OF ACCIOENTS 

dents (3) (') (') (3) (') (') 

I FALLS OF GROUNDS AND ROCKS 10.62 3.91 0.78 0.04 15.35 2.53 0.90 o. 22 

II. TRANSPORT, TOTAL 4.00 1.67 0.45 0.01 6.15 1.04 0.39 0.11 

a) Continuous Transport 0. 26 0.16 0.00 0. 00 1l. 51 0. 09 0.06 0. 02 

b) Discontinuous Transport 3,74 1.51 0. 37 0.01 5.63 0.95 0. 33 0.08 

Ill. FALLS AND MOVEMENT OF THE VICTIM, 
TOTAL 4.26 1.69 0.31 o.oo 6.27 2.31 0.83 0. 20 

a) white moving about the mine 1.07 0. 42 0.05 0.00 1. 56 0.59 0. 21 0.0'+ 

b) in the course of other activities 3.18 1. 26 o. 25 0.00 '+.70 1.72 o. 61 0.15 

IV. MACHINES, TOOLS AND SUPPORTS 
TOTAL 

8.119 2.50 0.61 0.00 11.61 2. 26 0.83 0.12 

a) Machmes 1. 39 0.44 0.13 o.oo 1.97 0.23 0.10 0.02 

b) Tools 0.69 0.17 0.94 0.00 0.91 0.18 0.07 0.01 

c) Supports 
6.40 1.88 0. 43 0.00 8. 72 1.8'+ 0. 65 0.09 

V. FALLS OF OBJECTS 5.37 2.16 0.42 0.00 7.96 1.27 0.48 0.05 

VI. EXPLOSIVES 0.13 0.02 0.00 0.00 0.16 0.02 0.00 0.00 

VII. IGNITIONS OR EXPLOSIONS 
OF FIREDAMP AND COAL DUST 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 

VIII. OUTBURSTS OF GAS. DE-OXYGENATION, 
SUFFOCATION OR POISONING BY NATU-
RAL GASES (COt, CH •• CO, HoS). 
TOTAL o.oo o,oo o.oo 0~00 0.00 0.00 0.00 0.00 

a) Outbursts of Gas 

b) De-oxygenation and Po1soning 
by natural Gases 

IX. HEATINGS OR FIRES 0.00 0.0( 0.00 0.00 0,00 0.00 0.00 0.00 

X. INRUSHES 0.00 0.0[ 0.00 0.00 0.00 0.00 0.:.00 0.00 

XI. ELECTRICITY 0. 00 0.{)[ 0.00 0.00 0.00 0.00 o~oo 0.00 

XII. OTHER CAUSES 3. 67 1.3 0.27 0.00 5. 29 1.45 0.61 0.12 

TOTAL 36.57 13.3 2.87 0.06 52.83 10.90 4.07 0.85 

(') Number of hours worked by pit staff and employees of contractor firms who belong to a miners' social insurance scheme. 
(')Accidents involving more than five casualties (i.e. who either diad or were unable to resume work underground for at least eight weeks). 
<'> Calendar days. 

Fatal 
acci-
dents 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.01 

(frequency rates) 

Shafts and staple-pits Other places 

3 4 

4to 21 to 
Fatal 4to 21 to Fatal 

20 56 >56 20 56 >56 
total 

days days days 
acci- total aCCI- total 
dents days days days 

dents 
(•) (3) (') (') (3) (3) 

3. 66 0.00 0.00 0.00 0.00 o.oo 2. 53 0.92 0. 23 0.00 3:68 

l. 55 0.00 0.04 0.04 0.00 0.11 9.06 3.90 1. 20 0.04 14.21 

0.18 0.00 0.00 0.00 0.00 0.00 0. 57 o. 27 0.00 0.00 0.94 

1.36 0.08 0.04 0.04 0.00 0.11 8.49 3.62 1.11 0.04 13.27 

3.35 0.00 0.00 0.00 0.00 I 0.00 9.02 7.34 1. 71 0.02 28.10 

{),86 0.00 0.00 0.00 0.00 o.oo 9.7'+ 3:69 0.83 0.00 1'+. 28 

2.'+9 0.00 0.00 0.00 0.00 0.00 9.27 3. 65 0.87 0.01 13.82 

3. 23 0.03 0.01 0.00 0.00 0.04 6. 34 2.11 0.35 0.00 8.81 

0.36 0.00 0.00 0.00 0.00 0.00 0.'+5 0.15 0.02 0.00 0.62 

0.26 0.01 0.00 0.00 0.00 0.01 1.19 0.47 0.05 0.00 1.72 

2.60 0.01 0,01 0.00 0.00 0.03 4. 70 1. 49 0. 27 0.00 6.47 

1.82 0.02 o.oo 0.00 0.00 0.03 '+. 43 1.17 0.34 0.00 6.56 

0.03 0.00 0.00 0.00 0.00 0.00 0.10 0.03 0.00 0.00 0.13 

0.00 0.00 0.00 0.00 o.oo 0.00 0.00 o.oo 0.00 0.00 0.00 

o.oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

o:oo 0.00 o.oo 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 

0.00 0.00 0.00 o.oo 0.00 0.00 0.02' 0.00 0.00 0.00 0.04 

2.19 0.10 0.02 o.oo 0.00 0.12 10.71 4.13 0. 76 0.00 15.68 

15.86 0. 24 0.09 0.04 0.00 0.39 52.32 20.24 4.61 0.07 77.26. 

YEAR 31.12.1976 

MAN-HOURS WORKED (1) 286 504 170 

Total of Group 
accidents underground accidents (2) 

5 6 

4to 21 to 
20 56 >56 Fatal 

~ Fatal 
acci- total 

days days days 
dents 

days acci- total 
(3) (3) (3) (•) dents 

15.68 5. 74 1. 23 0.04 22.71 

14.19 6.02 1.81 0.05 22.09 

0.93 0.50 0.19 0.00 1.64 

13.26 5.51 1. 61 0.05 20.44 

25.60 9.88 2.23 0.02 31.73 

11.41 4.34 0.94 0.00 16.71 

14.18 5.53 1.28 0.01 21.02 

17.14 5.47 1.09 0.01 23.72 

2.08 o. 70 0.17 0.01 2.97 

2.09 o. 71 0.11 0.00 2.92 

12.96 4.05 0.80 0.00 17.82 

11.11 4.43 0.83 o.oo. 16.38 

0.26 0.05 0.01 0.00 0.33 

0.00 0.00 0.00 0.00 0.00 

0.01 0.00 0.00 0.00 0.01 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.02 0.00 0.00 0.00 0.04 

15.99 6.11 1.11 0.00 23.29 

100.05 37.74 8.40 0.15 146.35 



MINII AI'ITY AND HEALTH 
COM MilliON 

Common Statistics on victims 
of accidents underground In coal mines 

COUNTRY UNITED-KIN!D!JI 

COAL-FIELD 

Amputations Fractures 
and with or without 

NATURE OF THE INJURY enucleations dislocation 
1 2 

>56 Fatal >56 Fatal 

PERIOD OF INCAPACITY days acci· total days acci· total 
(") dents (I) dents 

LOCATION OF THE INJURY 

I. Head and neck {) 0 53 

II. Eyes 

Ill. Trunk 

IV. Upper limbs 
(excluding the hands) 
(3) 

V.Hands 

VI. Lower limbs 
(excluding feet) (4 ) 

VII. Feet 

VIII. Multiple locations 

IX. Not specified 

TOTAL 

H 106 378 1220 

>56 
days 
(') 

14 

812 

DETAILED BREAKDOWN OF VICTIMS ACCORDING TO LOCATION 
AND NATURE OF INJURY AND PERIOD OF INCAPACITY 

(absolute figures) 

Luxatlons, Concussion 
Open wounds Burns and Poisoning 

twist and and inter· 
contusion harmful effects and 

sprains nal injury 
and muscular of electricity suffocation 

3 4 
abrasioRs and radiation 7 

5 6 

Fatal >56 Fatal >56 Fatal >56 Fatal Fatal 
occi· total days acci· total days acci- total days acci· total acci· 
dents <"> dents (') dents (5) dents dents 

1§0 68 1916 

10 

22 

10 

14 65 

13691 1100 25633 21 137 

( 1) Number of houra worked by pit ataff and employ.- of contractor firms who belong to a miner"ssoclallnsurance scheme. 
(1 ) Including complications. 
(•) The ahouldera and the wrlsb are included under .upper limbe". 
(4) The hips and the enkiM are Included under .Lower limbe". 
(•) Calender days. 

YEAR 31 • 12.1976 

MAN-HOURS WORKED (1) 286 50~ 770 

Multlplelnjurlttfl 
of those not TOTAL 
specified (1) 

8 

>56 Fatal >56 Fatal 
total days accl· total days accl- total 

(5) dents (I) dents 

1625 "3 89 2166 

1255 182 38 1475 

6764 2594 517 9881 

2369 738 191 3298 

6330 2843 440 9615 

6148 2227 664 9040 

181 !i 765 149 2729 

2279 80~ 28~ 3372 

10 21 14 285 227 76 35 22 360 

10 4!1 22 1119 28669 Hill !i .2407 ~5 ~1936 



MINIS AFETY ANO HEALTH 
COMMI .. ION 

Common Statistics on victims 
of accidents underground In coal mines 

DETAILED BREAKDOWN OF VICTIMS ACCORDING TO LOCATION 
AND NATURE OF INJURY AND PERIOD OF INCAPACITY 

NATURE OF THE INJURY 

PERIOD OF INCAPACITY 

LOCATION OF THE INJURY 

I. Heed and neck 

II. Eyes 

Ill. Trunk 

IV. Upper limbs 
(excluding the hands) 
(") 

V.Hands 

VI. Lower limbs 
(excluding feet) (4) 

VII. Feet 

VIII. Multiple locations 

IX. Not specified 

TOTAL 

COUNTRY UN ITED-KIIfil!l! 
COAL-FIELD 

Amputations 
and 

enucleatlons 
1 

>56 
days 

(") 

0,00 

0,00 

0,00 

0,11 

0,01 

0,02 

Fatal 
aCI..i
dents 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

total 

0,00 

0,00 

0,00 

0,01 

0,28 

0,01 

0,03 

Fractures 
with or without 

dislocation 

Luxations, 
twist and 
sprains 

>56 
days 
(') 

0,02 

0,0! 

0,18 

0, 23 

0,56 

0,12 

2 3 

Fatal > 56 Fatal 
acci- total days acci-
dents (1 ) dents 

0,02 0,18 0,04 0,00 

0,00 0,24 1.32 0,00 

0,00 0,48 0,14 0,00 

0,00 1,66 0,04 0,00 

0,00 0,83 0,91 o.oo 

0,00 0,58 0,02 0,00 

(Frequency rates) 

Concussion 
and inter
nal injury 

4 

>56 Fatal 
total days acci- total 

(") dents 

0,66 0,00 0,00 0,00 

24,89 0,00 0,00 0,00 

1.00 ~•••••r••••••••••••••••••••••••••••••••••••• 
''·" ··········~·············~······················· 

Open wounds 
contusion 

and muscular 
abrasions 

>56 
days 

(I) 

0,23 

0,06 

0,38 

0,32 

1,13 

0,80 

0,34 

5 

Fatal 
accl- total 
dents 

0,00 6,68 

0,00 2, 54 

0,00 9,28 

0,00 7,96 

0,00 30,40 

0,00 17,11 

0,00 8,10 

o.oo 0,00 0,01 0,09 0,00 0,26 0,33 0,00 3,99 0,00 0,00 0,00 ,53 0,00 7,40 

... ••·: : :::•:• : .. ! •1•!! ! ·~·•11 :; • • '!li 

Burns and 
harmful effects 

of electricity 
and radiation 

6 

>56 
days 
(5) 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

Fatal 
acci
dents 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

total 

0,01 

0,02 

0,02 

0,03 

0,07 

0,03 

Poisoning 
and 

suffocation 
7 

>56 Fatal 
days acci-
(5) dents 

················~······ 
total 

••.•••••••••••••.••••• l,illl••: 

········~ •• , •• ~························· 
········································!•!······ 

··•:•:•:•:•• 

0,04 0,00 0,22 0,00 0,02 0,03 

YEAR 31.12.1976 
MAN-HOURS WORKED (1) 286 504 770 

Multlplelnjurlett 
of those not 
specifted <"l 

>56 
days 
(5) 

0,00 

0,05 

0,00 

0,00 

0,00 

0,01 

0,00 

o.01 

0,07 

8 

Fatal 
acci
dents 

0,00 

0,00 

0,.01 

0,.00 

o.oo 

o.oo 

total 

0,01 

2,57 

0,03 

0,03 

0,11 

0,06 

0,01 

0,00 0,05 

0,04 0,99 

4,37 

23,60 

22,09 

21,45 

6.33 

7,95 

0, 79 

21 to 
56 

days 
(") 

1,54 

0,63 

9,05 

2,57 

9,92 

7, 71 

2,66 

2,80 

0,26 

TOTAL 

9 

>56 
days 

<"l 

0,31 

0,13 

1,80 

0,66 

1,53 

2,31 

0,52 

0,99 

0,12 

0, 16 0, 00 0, 36 1, 31 0,03 4,25 2,83 0,01 47,78 0,00 0,00 0,00 3,83 0,00 89,52 0,07 0,00 0,47 0,00 0,02 0,03 0,17 0,07 3,90 100,05 37,74 8,40 

(1) Number of houra _,.by pit ataff and emp~ of coomactor llrmt who belOng to a mlner'IIOdallneuranca IChaml. 

(I) Including complioatlonl. 
(I) Tha lhoulclera and the wrlatl-lnoludad uncial' .uppar Hmbl". 
<<> Tha hlpund the enldel-lnoludad under .a.- limbe". 
(') Calandar ay.. 

Fatal 
acci
dents 

0,03 

0,00 

0,02 

0,00 

0,00 

0,00 

0,00 

0,01 

0,07 

Teble2b 

to tel 

7,55 

5,14 

34,48 

11,51 

33,55 

31,54 

9,52 

11,76 

1,25 

0,15 146,35 



MINES SAFETY AND HEALTH 
COMMISSION 

DETAILED BREAKDOWN OF ACCIDENT VICTIMS ACCORDING TO CAUSE AND SITE 
OF ACCIDENT AND PERIOD OF INCAPACITY 

Common Statistics on victims 
of accidents underground in coal mines 

COUNTRY C!JIMUN I TY (VI} 
COAL-FIELD 

~THEACCODEN' Production faces 
Headings excluding 

shafts and staple-pits 
1 2 

~ 
4to 21 to Fatal 4to 21 to 
20 56 >56 

acci- total 
20 56 >56 

days days days 
dents days days days CAUSES OF ACCIDENTS 

(3) (3) (3) (3) (3) (3) 

I. FALLS OF GROUNDS AND ROCKS 5460 2076 633 11 8180 2705 9.40 346 

II. TRANSPORT, TOTAL 410 265 171 3 849 394 146 117 

a) Continuous Transport 255 156 114 2 527 117 51 39 

b) Discontinuous Transport 155 109 57 1 322 277 95 78 

Ill. FALLS AND MOVEMENT OF THE VICTIM. 
2762 TOTAL 161t7 378 3 mo 1892 882 219 

a) while movmg about the mine 441 183 56 - 680 341 131 33 

b) in the course of other activities 2321 1464 322 3 4110 1551 751 186 

IV. MACHINES, TOOLS AND SUPPORTS 
TOTAL 

2914 1340 383 12 4649 1402 549 H7 

a) Machines 309 207 89 8 613 150 .81 H 

b) Tools 955 330 74 - 1358 682 228 44 

c) Supports 
1649 803 220 4 2677 570 240 56 

V. FALLS OF OBJECTS 2884 1433 452 5 4774 1727 566 199 

VI. EXPLOSIVES 2 1 1 1 5 2 - 3 

VII. IGNITIONS OR EXPLOSIONS 
OF FIREDAMP AND COAL DUST - 1 - 16 17 - 2 4 

VIII. OUTBURSTS OF GAS, DE-OXYGENATION, 
SUFFOCATION OR POISONING BY NATU-
RAL GASES (C02, CH •. CO, H•S), 
TOTAL 

3 1 - - - - - -
a) Outbursts of Gas - - - - - 2 - -
b) De-oxygenation and Poisoning 

by natural Gases - - - - - l 1 -
IX. HEATING$ OR FIRES 9 2 - - 11 3 - -
X. INRUSHES 4 - - - 4 1 - -

XI. ELECTRICITY 1 1 1 - 3 4 4 1 

XII OTHER CAUSES 377 92 37 5 511 286 62 18 

TOTAL 14823 6858 2056 56 23793 8419 3152 1054 
( ) Number of hours worked by pit staH and employ- of contractor firms who belong to a m1ners soclal1nsurance scheme. 
(1) Accldenta involving mora than five caaualtlas (I e who e1ther died or were unable to resume work underground for at least eight weeks). 
<'> Caland ar daya 

Fatal 
acci-
dents 

8 

6 

3 

3 

3 

-
3 

2 

2 

-
-
1 

1 

2 

2 

-
2 

-

-
-
1 

26 

(absolute figures) 

Shafts and staple-pits Other place« 

3 4 

4to 21 to Fatal 4to ~1 to Fatal 
total 

20 56 >56 
acci- total 

20 56 >56 acci-
days days days dents 

days days days dents (3) (3) (3) (") (3) (") 

3999 33 6 5 - 44 582 237 65 2 

663 113 76 65 4 258 626 495 291 15 

210 3 4 2 1 TO 81 39 18 1 

453 110 72 63 3 248 545 456 273 H 

2996 319 214 70 8 I 611 2360 1386 424 4 

505 61 32 9 2 104 588 m 104 -
2491 258 182 61 6 507 1772 1062 320 4 

2100 83 40 13 - 136 960 411 107 1 

280 13 10 8 .. 31 117 75 29 1 

954 52 22 5 - 79 509 197 36 -
866 18 8 - - 26 m 139 42 -

2493 211 78 33 3 325 1620 832 m 4 

6 - - - - - - - - . 
8 - - - - - - 1 . .. 

6 - - - - - 6 - - -
2 - - - - - - - - -
4 - - - - - 6 - - -
3 1 - 1 .. 2 7 - - -
1 - - - - - 1 - -- -
9 3 - - 1 4 11 6 2 -

367 54 18 7 - 79 411 110 59 1 

12651 817 432 194 16 1459 6584 3478 1190 27 

YEAR 1976 
MAN-HOURS WORKED (1) 301 092 896 

Total of Group 
accidents underground accldents(S) 

5 8 

4to 21 to 
Fatal 

total 
20 58 >56 

accl- total 58 Fatal 
days days days 

dents 
days accl- total 

(3) (I) (") (I) dents 

886 878G 3259 1049 21 13 109 

1427 1543 982 644 28 3 197 

139 456 250 173 7 886 -
1288 1007 732 471 21 2311 

4174 7333 4129 1091 18 12 5n 

1016 1431 670 202 2 2305 

3158 5902 3459 889 16 10 266 

H79 5359 2343 647 i5 8 364 

222 589 376 170 11 1 146 

742 2198 m 159 - 3 134 

515 2572 1190 318 4 4 004 

2698 6442 2909 926 13 10 290 

- 4 1 4 2 11 

1 - 4 4 18 26 - 16 16 

6 9 1 - 2 12 

- 2 - - - 2 

6 7 1 - 2 10 

7 20 2 1 - 23 

1 6 - - - 6 

19 19 11 4 1 35 

581 1128 282 121 7 1 538 

11279 30643 13923 4491 125 49 182 - 16 16 



MINE$ SAFETY AND HEALTH 
COMMISSION 

Common Statistics on v1ctims 
of accidents underground in coal mines 

~m~~~m 
CAUSES OF ACCIDENTS ~ 

I. FALLS OF GROUNDS AND ROCKS 

II. TRANSPORT, TOTAL 

a) Contmuous Transport 

b) Discontinuous Transport 

Ill. FALLS AND MOVEMENT OF THE VICTIM, 
TOTAL 

a) while moving about the mine 

b) in the course of other activities 

IV. MACHINES, TOOLS AND SUPPORTS 
TOTAL 

a) Machines 

b) Tools 

c) Supports 

V. FALLS OF OBJECTS 

VI. EXPLOSIVES 

VII. IGNITIONS OR EXPLOSIONS 
OF FIREDAMP AND COAL DUST 

VIII. OUTBURSTS OF GAS, DE-OXYGENATION, 
SUFFOCATION OR POISONING BY NATU-
RAL GASES (CO., CH•, CO, HoS), 
TOTAL 

a) Outbursts of Gas 

b) De-oxygena\ion and Poisoning 
by natural Gases 

IX. HEATINGSOR FIRES 

X. INRUSHES 

XI. ELECTRICITY 

XII. OTHER CAUSES 

COUNTRY COMI!UN I TY (VI) 
COAL-FIELD 

Production faces 

1 

4to 21to 
20 56 >56 Fatal 

acci-days days days 
dents (3) (3) (3) 

18,13 6,89 2,10 0,04 

1 '36 0 88 0,57 001 

0,85 0,52 0,38 0,006 

0 51 0 36 0 19 0 003 

9,17 5,47 1,26 0,01 

1 46 0,61 0,19 -
7, 71 4,86 1,07 0,01 

9,68 4,45 1,27 0,04 

~OJ 0 69 0 30 0 OJ 

3,17 1,10 0,25 -
5,48 2 66 0 73 0 01 

9,58 4,65 1,50 0,02 

0,006 0,00 O,OOJ 0,003 

- 0,00. - 0,05 

- - - -
- - - -
- - - -

0,03 0,00! - -
001 - - -
0,003 0,003 0,003 -
1 t 25 O,J1 0,12 0,02 

DETAILED BREAKDOWN OF ACCIDENT VICTIMS ACCORDING TO CAUSE AND SITE 
OF ACCIDENT AND PERIOD OF INCAPACITY 

(frequency rates) 

Headings excluding Shafts and staple-pits Other places shafts and staple-pits 
2 3 4 

4to 21to Fatal 4to 2110 Fatal 4to 211o Fatal 
20 56 >56 20 56 >56 20 56 >56 

total acci- total acci- total acci-
days days days days days days days days days 

(3) dents (3) (3) (3) dents (3) (3) (3) dents 
(') (3) 

27,17 8,98 3,12 1,15 0,03 13,28 0,11 0,02 0,02 - 0,15 1,93 0 79 0,22 0 006 

2 82 1 31 048 0,39 0 02 2 20 038 0,25 0,22 001 0 86 200 1 64 0 97 0 05 

1, 75 0,39 0,17 0,13 0,01 0, 70 0,01 0,01 0,006 0,003 0,03 0,27 0,1J 0,06 0,003 

1 07 0 92 0 31 0 26 0 01 l 50 0 37 0 24 0 21 0 01 0 82 1 81 1 51 0 91 0 05 

15,91 6, 28 2,93 0, 73 0,01 9,95 1,06- 0, 71 0, 23 0,03 I 2,03 7,84 4,60 1,41 0·,01 

2 26 1,13 0 44 0,11 - 168 0 20 011 0,03 0 006 0 35 1 95 100 0 35 -
13,65 5,15 2,49 0,62 0,01 8, 27 0,86 0,60 0,20 0,02 1, 68 5,89 3,52 1,06 0,01 

15,44 4, 66 1,82 0,49 0,006 6,97 0,28 0,13 0,04 - 0,45 3,19 1,37 0,36 0,003 

2 04 050 0 27 0 16 0 006 0 93 0 04 0.03 0 03 - 0.10 039 0.25 0.-10 10.003 

4,51 2, 27 0, 76 0,15 - 3,17 0,17 0,07 0,02 - 0,26 1,69 0,65 0,12 -
8 89 1 89 0 80 0 18 - 2 87 0 06 0 OJ - - 009 111 0 46 0 14 -

15,86 5, 74 1,88 '0,66 0,003 8,28 0, 70 0, 26 0,11 0,009 1,00 5,38 2, 76 0,80 0,01 

0,02 0,006 - 0,009 0,003 0,02 - - - - - - - - -
0,06 - 0,001 0,01 0,006 0,03 - - - - - - 0,03 - -

- 0,009 0,00 - 0,006 0,02 - - - - - 0,02 - - -
- 0,006 - - - 0,00~ - - - - - - - - -
- 0,003 0,00 - 0,006 0,01 - - - - - 0,02 - - -

0,04 0,009 - - - 0,009 0,003 - 0,003 - 0,006 0,02 - - -
0,01 O,OOJ - - - 0 00 - - - - - O,OOJ - - -
0,009 0,01 0,01 O,OOJ - O,OJ 0,009 - - 0,003 0,01 0,04 -Q,02 0,006 -
1, 70 0,95 0,21 0,06 0,003 1,22 0,18 0,06 0,02 - 0, 26 1,37 0,37 0,20 0,003 

total 

2,94 

4 74 

0,46 

428 

3,86 

3 37 

0,49 

4,91 

0. 74 

2,46 

1 71 

8,96 

-
0,003 

0,02 

-
0,02 

0,02 

0,003 

0,06 

1,93 

TOTAL 49,2J 22,78 6,83 0,19 79,02 27,96 10,47 3,50 0,09 42,02 2, 71 1,43 0,64 0,05 4,85 21,87 11,55 3,95 0,09 ~7,46 
(

1
) Number of hours worked by pit stall and emplove- of contractor firma who belong to a miners aoctaltnsurance scheme. 

<•> Accidents onvolvlng mora than live casualties (I.e. who either died or_,. unable to resume work underground for at leaateight-ka). 
( 3) Caland ar days 

Table 1b 
YEAR 1976 
MAN-HOURS WORKED (1) 301 092 896 

Total of Group 
accidents underground accidents(') 

5 6 

4to 2110 
Fatal 

20 56 >56 56 Fatal 
accl- total 

days days days days acci- total 
(3) <"l (I) dents 

(") dents 

29 16 10,82 3, 48 0,07 43 54 

5 12 3 26 2 14 009 10.62 

1,51 0,8J 0,57 0,02 2,94 

3 61 2 4J 1 56 0 07 7 68 

24,35 13,71 3,62 0,06 41,75 

4 75 2. 23 0 67 0.006 U6_ 

19,60 11,48 2,95 0,05 34,09 

17,80 7, 78 2,15 0,05 27,78 

1 96 1.25 0 56 0 04 3 81 

7,30 2,58 0,53 ·- 10,41 

8 54 J 95 1 06 001 13 56 

21,~ 9,66 3,00 0,04 34,18 

0,01 0,003 0,01 0,006 0,04 

- 0,01 0,01 0,06 0,09 - 0,05 0,05 

0,03 0,003 - 0.006 0,04 

0,006 - - - 0,006 

0,02 0,003 - 0,006 0,03 

0,07 0,006 0,003 - 0,08 

0,02 - - - 0,02 

0,06 0,04 0,01 0,003 o, 12 

3, 75 0,94 o.~ 0,02 5,11 

101,77 46,24 14,92 0,42 163,34 -- 0,05 0,05 



MINI!I AFI!TY AND HI!AL TH 
COMMIIIION 

Common Statistics on victims 
of acc1dents underground In coal mines 

DETAILED BREAKDOWN OF VICTIMS ACCORDING TO LOCATION 
AND NATURE OF INJURY AND PERIOD OF INCAPACITY 

NATURE OF THE INJURY 

COUNTRY COIIMUN I TY (Y I ) 

COAL-FIELD 

Amputations Fractures 
and with or without 

enuclaations dislocation 
1 2 

>56 Fatal >56 Fatal 

Luxations, 
twist and 
sprains 

3 

>56 Fatal 

PERIOD OF INCAPACITY days acci- total days acci- total days ace I- total 
(") dents (') dents (') dents 

LOCATION OF THE INJURY 

I. Head and neck 1 - 3 76 37 294 3 - 17 

I; ~ 
·:-:·:::-:::::-

II 
1•1• ~··~··•11•1•••• l!:!l!!!:!!!!!.! ·1·1·11 •• 1•••··1 

.;.;.;.;.:::::-

. i II. Eyes 

- - 2 )))~~ 

Ill. Trunk . - - 212 13 491 58 1 161 

IV. Upper limbs 
(excluding the hands) 
<"J 6 .. 7 222 - 352 34 - 173 

V. Hands 

109 - 220 821 - 2922 48 - 931 

VI. Lower limbs 
(excluding feet) (4) 

7 - 7 517 3 596 168 - 520 

VII. Feet 

11 - 17 409 - 888 70 - 730 

VIII. Multiple locations 

- 1 1 36 13 57 9 1 51 

I• , I I I I t Ill 1::::::::::::::: I IX. Not specified 1>>:·:::::·:·: 
' 

1>::::::::::::: 
1>:·:::::::::·: 

TOTAL 

134 1 280 2293 66 15600 390 2 1883 

( 1) Number of hours worked by pit stall and employees of contractor firms who belong to a miner s soc1allnsurance scheme. 
(1 ) Including complications. 
(')The shoulders and the wrlats are included under .upper llmba". 
(4 ) The hips and the ankles are Included under .. Lower limbs". 
(') Calender days. 

(absolute figures) 

Concussion Open wounds Burns and Poisoning 
and inter- contusion harmful effects and 
nal injury and muscular of electricity suffocation 

4 
abrasions and radiation 7 

5 6 

>56 Fatar >56 Fatal >56 Fatal >56 Fatal 
days acci- total days acci- total days acci- total days acci- total 
(') dents (') dents (5) dents (5) dents 

I 
1!.!!!·:·!!!:.: 

1::::::::::::: 
1:::::::::;::: 

26 1 143 125 3 2338 - - 15 

~ : : : : : : : : : : : : : ~::::::::::::::: 

•••••••••••••••• 

~:::::::::::::: ::(:(( ~::::::::-:::::: 
~::::::::::::: :: :::::::::::::: 

k\\J (:~ 3 - 3 66 - 655 4 - 48 
~:::::: ::::::::: ::::::: 

9 2" 18 94 6 1509 2 - 30 
; ' i II 

······~········· I I I ··~·······1···1· 
:-:·:::-

••••••••••••••• 

159 - 2444 6 - 42 

)}}) 

I i I 
??\ \/}~:~ 

••••••••••••••• 

:::::::: 

I 
()) 

462 6440 5 1 37 
::::::;. - t::·:::::::::::: ::::::::::;. 

II u; ~··~··········· 
? ?t? !\\~?~ 
) :::::::::::: t>:·:·:-::: 

:::::::::::: t:::::·:·::: 
m - 2603 4 - 33 :::::::::::· t:::::·::::: 

::::::::::::: t:·:::·::::: 

I r I I 

::::::::: ::::::::::::: 

11r I 
1::::::::::::::: 

L>>> 
152 - 1624 1 - 9 rr~~: 

[/(( I ~. : I ll:·.l::l·l·:.: 1 5 9 62 3 m 6 18 28 
~:::::::::::::: 

1::::::::;::::: 
' 

1/\Ht 
I ~ I I 

L\\\ 

I 1·:~:·:.:::::.: I 1 2 5 - - -

39 8 173 1547 12 117893 28 19 242 1 2 5 

YEAR 1976 

MAN-HOURS WORKED (1) .301 092 896 

Multiple Injuria!' 
ofthoeenot TOTAL 
specified (') 

8 9 

>56 Fatal 4to 2110 >56 Fatal 
days acci- total 20 56 days ace I- total 
(5) dents d~r d~~ <'> dents 

2 l 14 2894 819 233 42 3888 

1 - 15 1364 147 14 - 1585 

6 1 32 2412 1501 391 23 4327 

7 - 18 3152 1004 434 - 4670 

3 - 12 7096 5517 1448 1 14062 

17 - 33 3130 1811 1124 3 6068 

- . 6 2352 1470 643 - "65 

22 12 37 514 317 136 53 1020 

1 - 1 33 17 8 2 60 

59 H 167 22847 12683 4491 125 40146 



MINES AFETY ANI) HI!AL TH 
COMMISSION 

Common Statistics on victims 
of accidents underground in coal mines 

DETAILED BREAKDOWN OF VICTIMS ACCORDING TO LOCATION 
AND NATURE OF INJURY AND PERIOD OF INCAPACITY 

NATURE OF THE INJURY 

PERIOD OF INCAPACITY 

LOCATION OF THE INJURY 

I. Head and neck 

II. Eyes 

Ill. Trunk 

IV. Upper limbs 
(excluding the hands) 

<"> 

V. Hands 

VI. Lower limbs 
(excluding feet) (4 ) 

VII. Feet 

VIII. Multiple locations 

IX. Not specified 

TOTAL 

COUNTRY COMMUNITY (VI) 
COAL-FIELD 

Amputations Fractures 
and with or without 

enucleation& dislocation 
1 2 

>56 Fatal >56 Fatal 
days 8C<.i- total days acci- total 

('J dents (') dents 

- - 0,01 0,25 0,12 0,98 

- - -
••••••••••••• ~············· 

- - - o, 70 0,04 ·1,63 

0,02 - 0,02 o, 74 - 1,17 

0,36 - 0, 73 2, 73 - 9, 70 

0,02 - 0,02 1, 72 0,01 1,98 

0,04 - 0,06 1,36 - 2,95 

- - - o, 12 0,04 0,19 

. I 

! 

I! ~ i I I . f ! 1::::::::::::::· 

0,45 - 0,93 7,62 0,22 18,60 

Luxatlons, 
twist and 
sprains 

3 

>56 Fatal 
days acci- total 

(') dents 

0,01 - 0,06 

~············ 
:;:::::::::::;: 

I i 
0,19 - 0,53 

0,11 - 0,57 

0,16 - 2, 76 

0,56 - 1 '73 

0, 23 - 2,42 

0,03 - 0,17 

I I 
! ::: ~: ~: ~: ~: l: ~ . 
~·>>>>:·:-: 

t<<<:: 

1,30 - 6, 25 

( 1) Number of hours worked by pit ateff end emploYNS of contractor firma who belong to • miner a soclellnaurence scheme. 
('J Including complications • 
(1 ) The ahoulders end the wrlata ere included under .,upper limbs"'. 
( 4 l The hlpa end the enkl" ere included under .. Lower limbs". 
(1 ) Calender days. 

(Frequency rates) 

Concussion Open wounds Burns and Poisoning 
and inter- contusion harmful effects and 
nal injury and muscular of electricity suffocation 

4 
abrasions and radiation 7 

5 6 

>56 Fatal >56 Fatal >56 Fatal >56 Fatal 
days acci- total days acci- total days acci- total days &CCI- total 
(') dents (') dents (5) dents (5) dents 

0,09 - 0,47 0,42 0,01 7, 76 - - 0,05 

i I I 
ll !l:nm ::: 

:ll 0,01 - 0,01 0,22 - 2,18 0,01 - 0,16 

0,03 - 0,06 0,31 0,02 5,01 - - o, 10 II 
II I I 0,53 - 8,12 0,02 - 0,14 II ~ ! I 
I I 

I~ i: i ~::: ~ i ~::: ~ 
I 1:!.\.':! .. i!·!:! 

H~ln:::J 1, 53 - 21,39 0,02 - 0,12 1<::;::::::::::: :;:;: 
::::;:::;:::;::: 1:::::::::::::::: 1::::::: 

f7:7? 
~~~ 

I 
•••••••••••••••• 

I ~; ll:l.l:l\lll:\j: 
1,36 - 8,64 0,01 - 0,11 

! I· 
•••••••••••••• 

[{{{ 
I; l ~:::::::::::\:: 0,50 - 5,39 - - 0,03 

:::::· 

- 0,02 0,03 0, 21 0,01 0,91 0,02 0,06 0,09 ~·············· I I 

I [ I I H:Ul::::: ll [):\:)[\;:;: 1<::::::::::: - - - - - 0,02 

0,13 0,03 0,57 5,14 0,04 59,43 0,09 0,06 0,80 - - 0,02 

Teble lb 

YEAR 1976 
MAN-HOURS WORKED (1) 301 092 896 

Multiple lnjurle~~ 
of those not TOTAL 
specified <"> 

8 9 

>56 Fatal 4to 21to >56 Fatal 
days acci- total 20 56 days acci- total 
(5) dents d~r d~ (') dents 

- - 0,05 9,61 2, 72 0, 77 0,139 12,91 

1 - 0,05 4,53 0,49 0,25 - 5,26 

0,02 - 0,11 8,01 4,99 1,30 0,076 14,37 

0,02 - 0,06 10,47 3,60 1,44 - 15,51 

0,01 - 0,04 23,57 18,32 4,81 8,003 46,70 

0,06 - 0,11 10,40 6,01 3, 73 0,009 20,15 

- - 0,02 7,81 4,88 2,14 - 14,83 

0,07 0,04 0,12 1 '71 1,05 0,45 0,176 3,39 

- - - 0,11 0,06 0,03 0,006 0,20 

0,20 0,05 0,55 75,88 42,12 14,92 0,415 133,33 



MINES SAFETY AND HEALTH 
COMMISSION 

Common Statistics on victims 
of accidents underground in coal mines 

~FTHE<C(,DENT 

CAUSES OF ACCIDENT ty ~ 
I. FALLS OF GROUNDS AND ROCKS 

II. TRANSPORT, TOTAL 

a) Continuous Transport 

b) D1scontinuoys Transport 

Ill. FALLS AND MOVEMENT OF THE VICTIM. 
TOTAL 

a) while moving about the mine 

b) in the course of other activities 

IV. MACHINES, TOOLS AND SUPPORTS 
TOTAL 

a) Machenes 

b) Tools 

c) Supports 

V. FALLS OF OBJECTS 

VI. EXPLOSIVES 

VII. IGNITIONS OR EXPLOSIONS 
OF FIREDAMP AND COAL DUST 

VIII. OUTBURSTS OF GAS, DE-OXYGENATION, 
SUFFOCATION OR POISONING BY NATU-
RAL GASES (CO •. CH •. CO, HsS), 
TOTAL 

a) Outbursts of Gas 

b) De-oxygenation and Poisoning 
by natural Gues 

IX. HEATINGS OR FIRES 

X. INRUSHES 

XI. ELECTRICITY 

XII. OTHER CAUSES 

COUNTRY C~MUNIT-Y (IX} 

COAL-FIELD 

Production faces 

1 

4to 21 to Fatal 
20 56 >56 

acci-
days days days 

dents 
(3) (3) (•) 

8503 3197 857 23 

1558 m 302 7 

331 203 138 3 

1227 542 164 ~ 

3983 2133 469 3 

750 306 73 -
3233 1827 396 3 

5348 2058 559 1 3 

709 335 127 9 

1155 379 88 -
3483 1344 344 4 

4423 2054 573 5 

41 7 3 2 

- 1 - 16 

2 - - -
- - - -
2 - - -
9 2 - -
4 1 - -
2 1 1 -

1429 m 117 5 

DETAILED BREAKDOWN OF ACCIDENT VICTIMS ACCORDING TO CAUSE AND SITE 
OF ACCIDENT AND PERIOD OF INCAPACITY 

(absolute figures) 

Headings excluding Shafts and staple-pits Other places 
shafts and staple-pits 

2 3 4 

4to 21 to Fatal 
4to 21 to 

F.atal 
4to 21 to Fatal 

total 
20 56 >56 accl- total 

20 56 >56 
acci- total 20 56 >56 acci-

days days days dents 
days days days 

dents 
days days days dents 

(3) (3) (3) (3) (') (3) (') (3) (3) 

12580 mo 1200 ~10 9 50~9 3~ 7 5 - ~6 1307 502 131 3 

2612 693 259 H9 7 1108 136 90 77 ~ 307 322~ 1613 635 27 

675 143 69 47 4 263 3 4 2 1 10 246 119 ~3 1 

1937 550 190 102 3 845 133 86 75 3 297 2978 1494 592 26 

6588 2555 1122 278 3 3958 319 214 70 8 I 611 7812 3491 914 10 

1129 511 194 47 - 752 61 32 9 2 104 3381 1383 m 1 

5459 2044 928 231 3 3206 258 182 61 6 507 4431 2108 570 9 

7978 2052 787 184 4 3027 92 45 13 - 150 2779 1018 208 1 

1180 217 111 53 4 385 13 10 8 - 31 m 118 36 1 

1621 735 249 47 - 1031 56 23 5 - 84 851 332 52 -
5176 1100 m 84 - 1611 23 12 . - 35 1681 568 120 .. 

7055 2093 706 216 1. 3016 219 80 33 3 335 2892 1340 342 4 

53 8 1 5 1 15 - - . - - 30 9 - -

17 - 2 4 2 8 -. - - - - - 1 - -

2 3 1 - 2 6 - - - - - 8 1 - -
- 2 - - - 2 - - - - - 2 - - -

2 1 1 . 2 4 . - - - - 6 1 - -
11 3 - - - 3 1 - 1 - 2 9 - - -
5 1 - - - 1 - - - - - 2 - - -
4 4 4 1 - 9 3 - - 1 4 18 8 ~ 2 

2027 703 239 53 1 996 83 24 8 1 116 3497 1296 279 2 

total 

19~3 

5499 

409 

5090 

12227 

5109 

7118 

4006 

402 

1235 

2j69 

4578 

39 

1 

9 

2 

1 

9 

2 

32 

5074 

TOTAL 25302 hnfi75 I ?RR1 n 111017 In._ • ._ 41?1 1100 1n 171Qfi 887 460 207 17 1571 1578 I !1?7!1 ?51:1 4!1 11141!1 
• Number of hou r < ) ra wo ked by pit stall and emploYMS of contractor firms who belong 10 a miners aocial insurance scheme. 

(I) Accidents involving more than 11-.e casualties (I.e. who either diad or were unable to resume work underground lor at least eight-ks) 
(') Calendar days. 

Teble 1e 
YEAR 1976 
MAN-HOURS WORKED (1) 587 597 666 

Total of Group 
accidents underground accidents (1 ) 

5 6 

4to 21 to 
Fatal 

20 56 >56 
acci- total 56 Fatal 

days days days 
dents 

days acci- total 
(3) (3) (') (') dents 

13274 ~906 1403 35 19618 

5611 2707 i 163 45 9526 

723 395 230 9 1357 

4888 2312 933 36 8169 

14669 6960 1731 24 ?3384 

4703 1915 473 3 7094 

9966 5045 1258 21 16290 

10271 3911 961 18 15161 

1186 577 221 14 1998 

2797 983 192 - 3972 

6288 2351 548 4 9191 

9627 4180 1164 13 H984 

79 17 8 3 107 

- 4 4 18 26 - 16 16 

13 2 - 2 17 

4 - - - 4 

9 2 - 2 13 

22 2 1 - 25 

7 1 - - 8 

27 13 6 3 49 

5712 2035 m 9 8213 

'i!l11' ?47111 6898 170 91118 



MINES SAFETY AND HEALTH 
COMMISSION 

DETAILED BREAKDOWN OF ACCIDENT VICTIMS ACCORDING TO CAUSE AND SITE 
OF ACCIDENT AND PERIOD OF INCAPACITY 

Common Statistics on victims 
of accidents underground in coal mines 

COUNTRY C~I1UN I TY (I X) 
COAL-FIELD 

~THE ACCIDENT Production faces 
Headings excluding 

shafts and staple-pits 
1 2 

~ 
4to 21 to Fatal 

4to 21 to 
20 56 >56 20 56 >56 

days days 
aCCI· total days days days days 
dents 

CAUSES OF ACCIDENTS • 

(3) (3) (3) (3) (3) (3) 

I. FALLS OF GROUNDS AND ROCKS H 47 5 ~4 1,~6 0 04 21 ~1 5 8~ 2 04 0 70 

II. TRANSPORT, TOTAL 2,65 1, 27 0,51 0,01 ~.~~ 1,18 0,~4 0,25 

a) Continuous Transport 0,56 0,35 0,23 - 1 '15 0,2~ 0,12 0,08 

b) Discontinuous Transport 
209 0 92 0. 28 - 3.29 0 94 0.34 0.17 

Ill. FALLS AND MOVEMENT OF THE VICTIM, 
TOTAL 6, 78 3,63 0,80 - 11 '21 ~.35 1,91 0,47 

a) while moving about the mine 
1. 28 0 52 0 12 192 0.87 0.33 0.08 -

b) in the course of other activities 5,50 3,11 0,67 - 9,29 3,48 1,58 0,39 

IV. MACHINES, TOOLS AND SUPPORTS 
TOTAL 9,10 3,50 0,95 0,02 13,58 3,49 l ,34 0,31 

a) Machines 1,21 0,57 0,22 0,02 2,01 0,37 0,19 0,09 

b) Tools I 1,97 0,64 0,15 - 2, 76 1,25 0,~2 0,08 

c) Supports 5,93 2,29 0,59 - 8.81 1,87 0, 73 0,14 

V. FALLS OF OBJECTS 7,53 3,50 0,98 - 12,01 3,56 1,20 0,37 

VI. EXPLOSIVES 0,07 0,01 - - 0,09 O,Ol - -
VII. IGNITIONS OR EXPLOSIONS 

OF FIREDAMP AND COAL DUST - - - 0,03 0,03 - - -
VIII. OUTBURSTS OF GAS, DE-OXYGENATION, 

SUFFOCATION OR POISONING BY NATU-
RAL GASES (CO., CH •• CO, H•S), 
TOTAL - - - - - - - -
a) Outbursts of Gas - - - - - - - -
b) De-oxygenation and Poisoning 

by natural Gases - - - - - - - -
IX. HEATINGS OR FIRES 0,02 - - - 0,02 - - -
X. INRUSHES - - - - - - - -

XI. ELECTRICITY - - - - - - - -
XII. OTHER CAUSES 2.43 0,81 0,20 - 3. 45 1.:.,20 0,41 0,09 

TOTAL 43.06 18,17 4,90 0,13 66,26 19,65 7,35 2,21 
l ( ) Number of hours worked by pit sllff and emplov- of contractor firms who belong to a miners socoal msurance scheme. 

(1) Accidents onvolvlng more than five casualties (I.e. who either died or ware unable to resume work underground for at least eight weeks). 
(~) Ceiend ar days. 

Fatal 
acci-
dents 

0 02 

0,01 

-
-

-
-
-

-
-
-
-
-
-

-

-
-
-
-
-
-
-

0,05 

(frequency rates) 

Shafts and staple-pits Other places 

3 4 

4to 21 to 
Fatal 

4to 21 to Fatal 
20 56 >56 20 56 >56 total 

days days days 
acci- total 

days days days 
acci- total 

dents dents 
(3) (3) (3) (3) (3) (3) 

859 0 06 001 - - 0.08 2.22 0.85 0.22 - _3, 31 

1,89 0,23 0,15 0,13 - 0,52 5,~9 2, 7~ 1,08 o.o~ a,36 

0,~5 -- - - - 0,02 0,42 0,20 0,07 - 0, 70 

1.~~ 10.23 0.15 0.13 - G._ 50 5.07 ?.54 1n1 n n& R ,;,; 

6, 74 0,5~ 0,36 0,12 0,01 I 1,0~ 3,29 5 94 1 56 0,02 20,81 

1 .?R 10.10 0.05 n. o? n lR 'i 7'i ? 1'i n'la - _R,69 -
5,46 0,~4 0,31 0,10 0,01 0,86 7.5~ 3,59 0,97 0,02 12,11 

5,15 0,16 0,08 0,02 - 0, 26 4,73 1, 73 0,35 - 6,82 

0,66 0,02 0,02 0,01 - 0,05 0,42 0, 20 0,06 - 0,68 

1, 75 0,10 0,04 0,01 - O,H 1,45 0,57 0,09 - 2,10 

2,74 0,04 0,02 - - 0,06 2,86 0,97 0,20 - 4,03 

5,13 0,37 0.14 0,06 - 0,57 4,92 2, 28 0,58 - 7, 79 

0,03 - - - - - 0,05 0,02 - - 0,07 

0,01 - - - - - - - - - -

0,01 - - - - - 0,01 - - - 0,02 

- - - - - - - - - - -
- - - - - - 0,01 - - - -
- - - - - - 0,02 .. - - 0,02• 

- - - - - - - - - - -
0,02 - - - - - 0,03 0,01 - - 0,05 

1, 70 O,H 0,04 0,01 - 0,20 5,95 2, 21 0,47 - 8,64 

29,26 1,51 0.'18 0 35 0,03 2,67 36,72 15,19 4,28· 0,08 56,87 

YEAR 1976 
MAN-HOURS WORKED (1) 587 597 666 

Total of Group 
accidents underground accidents (') 

5 6 

4to 21 to Fatal 
20 56 >56 56 Fatal 

days days days acci- total days' acci- total 
dents (3) (3) (3) (") dents 

22.59 8.35 2.39 0.06 313!1 

0,55 ~. 61 1,98 0,08 16,21 

1 23 0 67 039 0 02 2 31 

R 1? 3.!13 1<.0 n n,; ,., on 

24 96 1 84 2 95 0 0~ 3!1.80 

a..9L._ ~.26 - - 9,80 __ 12,07 ,_- ·---
16,96 8,59 2,1 ~ o.o~ 27,72 

17,48 6,66 1,64 0,03 25,80 

2,02 0,98 0,38 0,02 3,W 

4, 76 1,67 0,33 - 6, 76 

10,70 4,00 0,93 0,01 15,64 

16,38 7,11 1,98 0,02 25,50 

0,13 0,03 0,01 - 0,18 

- . - - 0,03 0,04 - 0,03 0,03 

0,02 . - - 0,03 

- - - - -
0,02 - - - 0,02 

0,04 - - - 0,04 

0,01 . - - 0,01 

0,05 0,02 0,01 - 0,08 

9, 72 3,46 0,78 0,02 13,98 

100,94 42,10 11,74 0,30 155,07 -- 0 03 0 03 



MINH AFOY AND HIALTH T8ble 28 COMMISSION 

Common Statistics on victims DETAILED BREAKDOWN OF VICTIMS ACCORDING TO LOCATION 
of accidents llnderground in coal mines AND NATURE OF INJURY AND PERIOD OF INCAPACITY 

COUNTRY C!IIMUNIJY (IX) 
(absolute figures) YEAR 1976 

COAL-FIELD MAN-HOURS WORKED (1) 587 597 666 

Amputations Fractures Luxations, Concussion Open wounds Bums and Poisoning Multiple injuri8!1 
contusion harmful effects 

and with or without twist and and inter-
and muscular of electricity 

and of those not TOTAL 
NATURE OF THE INJURY enucleations dislocation sprains nal injury suffocation specified (1) 

1 2 3 4 abresioRs and radiation 7 8 
5 6 

>56 Fatal >56 Fatal >56 Fatal >56 Fatal >56 Fatal >56 Fatal >56 Fatal >56 Fatal >56 Fatal 

PERIOD OF INCAPACITY days acci- ·total days acci- total days acci- total days acci- total days acci- total days acci- total days acci- total days ace I- total days acci- total 
(') dents (') dents (") dents (") dents (") dents (5) dents (5) dents (5) dents (') dents 

LOCATION OF THE INJURY 

I. Head and neck 83 44 347 17 207 26 143 193 4254 19 17 451Q 1262 322 51 6054 

II. Eyes 

86 1385 55 

Ill. Trunk 

236 13 mo 38 41 9176 4095 898 29 14208 

IV. Upper limbs 
(excluding the hands) 

<"> 12 276 490 75 4727 52 28 5521 1822 625 7968 

V,Hands 

141 887 3399 60 5153 59 45 13426 8360 1888 23677 

VI. Lower limbs 
(excluding feet) (') 

11 11 679 7508 43 53 9278 W38 1788 15108 

VII. Feet 

17 27 446 1056 78 3946 11 11 4167 2235 792 7194 

VIII. Multiple locations 

18 37 14 53 2793 1121 420 58 4392 

IX. Not specified 

14 65 10 15 22 H 286 260 93 43 24 420 

TOTAL 

181 386 2171 75 15574 39 173 2647 13 49 21 379 10 15 100 36 286 51759 23555 6898 170 82082 

( 1) Number of houl'll -rked by pit etalf and employea of conll'lletor firma whO belong to a mlner'aaoclallnaurance actMtme. 
(I) Including complications. 
(")The ahoulderl and the wrlata a,.lncludad undar .upper limbs". 
<'>The hips and the anklee al'lllncludad undar .Lo-limba". 
(I) Calendar daya. 



MINES AFETY AND HEALTH 
COMMISSION 

Common Statistics on victims 
of accidents underground in coal mines 

COUNTRY C!IIIIIN I TY (I X) 
COAL-FIELD 

Amputations Fractures 
and with or without 

NATURE OF THE INJURY enucleation& dislocation 
1 2 

>56 Fatal >56 Fatal 

PERIOD OF INCAPACITY days aC\.i- total days acci- total 
(•) dents (") dents 

LOCATION OF THE INJURY 

I. Head and neck 
O,H 0,07 0,59 

II. Eyes 

Ill. Trunl\ 

0,40 0,02 0,95 

IV. Upper limbs 
(excluding the hands) 

<"> 
0,02 0,02 0,47 0,83 

V. Hands 

0,24 0,51 1,51 5, 78 

VI. Lower limbs 
(excluding feet) (4 ) 

0,02 0,02 1,16 1,42 

VII. Feet 

0,03 0,05 0, 76 1,80 

VIII. Multiple locations 

IX. Not specified 

TOTAL 

0,31 0,66 4,55 0,13 11,61 

>56 
days 

<·> 

0 03 

0, 75 

0,13 

0.10 

0, 73 

0,13 

2,05 

DETAILED BREAKDOWN OF VICTIMS ACCORDING TO LOCATION 
AND NATURE OF INJURY At4D PERIOD OF INCAPACITY 

(Frequency rates) 

Luxations, Concussion Open wounds Burns and Poisoning 
twist and and inter- contusion harmful effects and 
sprains nal injury and muscular of electricity 111ffocation 

3 4 
abrasions and radiation 7 

5 6 

Fatal >56 Fatal >56 Fatal >56 Fatal >56 Fatal 
acci- total days acci- total days acci- total days acci- total days acci-
dents (•) dents (•) dents (5) dents (5) dents 

0,35 0,04 0,24 0,33 1.n 0,03 

0,15 2,36 0,09 

0,01 7,10 0,06 

8,04 0,01 0,08 

25,79 0,01 0,10 

12,78 0,07 

6,72 0,02 

0,01 0,03 0,06 

0,02 0,11 0,02 

26,50 0,07 0,01 0,29 4,50 0,02 74,11 0,08 0,04 0,64 0,02 

( 1) Number of hours -rk~ by pit llllff and amplova- of contractor firma who belong to a mlnar"aaoclallnaurance scheme. 
(•) Including complications. • 
( 0) The shoulders and tha wrlata aralncluded under .upper limbe" 
(•) The hips and the ankles aralncluded under .Lower limbs". 
(1) Calender days. 

TebleJb 

YEAR 1976 
MAN-HOURS WORKED (1) 5117 597 666 

Multlplelnjuri8fl 
of those not TOTAL 
specified (1) 

8 9 

>56 Fatal >56 Fatal 
total days acci- total days acci- total 

(5) dents (I) dents 

0,03 7,69 2,15 0,55 0,006 10,30 

0,03 1,28 4,46 0,56 0,19 5,21 

0,01. 0,07 15,62 6,97 1,55 0,049 24,18 

0,01 0,05 

0,08 22,54 14,23 3, 21 0,005 40,29 

0,03 0,09 15,79 6,87 3,04 0,006 25,71 

0,02 7,09 3,80 1,35 12,24 

0,04 0,02 0,09 4, 75 1,91 0, 71 0,098 7,47 

0,03 0,04 0,02 0,49 0,44 0,16 0,07 0,040 0, 71 

0,03 0,18 0,06 2,19 87,67 39,99 n,74 0,289 139,69 
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ANNEX I 

TERMS OF REFERENCE AND RULES 
OF PROCEDURE OF THE MINES SAFETY COMMISSION 

(Decisions from the Council of Ministers of 
9 July 1957, 11 March 1965 and 27 June 1974) 
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COUNCIL OF t1INISTERS 

DECISION 

of 9 July 1957 

concerning the terms of reference and rules 
of procedure of the Mines Safety Commission 

Having taken note of the Recommendations adopted by the Conference 
on Safety in Coalmines and of the proposals submitted by the High Author
ity in connection with the Conference's final Report, which afford a working 
basis for the improvement of safety in coalmines, and 

having regard to their Decisions at the Council's 36th and 42nd sessions 
on September 6, 1956 and on May 9 and 10, 1957, setting up the Mines Safety 
Commission, 

THE REPRESENTATIVES OF THE GOVERNMENTS OF THE MEMBER STATES MEETING 
AT THE SPECIAL COUNCIL OF MINISTERS, 

- hereby lay down that the terms of reference of the aforesaid Commission 
shall be as follows: 

1. The Commission shall follow developments regarding safety in coalmines, including 
those regarding the safety regulations instituted by the public authorities, and 
assemble the necessary information concerning progress and practical results ob
tained, more especially in the matter of accident prevention. 

To secure the necessary information, the Commission shall apply to the Governments 
concerned. 

The Commission shall evaluate the information in its possession and submit to the 
Governments proposals for the improvement of safety in coalmines. 

2. The Commission shall help the High Authority to work out a method of compiling 
intercomparable accident statistics. 

3. The Commission shall ensure the prompt forwarding to the quarters directly concerned 
(including in particular mines inspectorates and employers' and workers' associa
tions) of relevant information assembled by it. 

4. The Commission shall ascertain, by regular contact with the Governments, what action 
is being taken to implement the proposals of the Conference on Safety in Coalmines, 
and such proposals as it may itself draw up. 

5. The Commission shall propose such study and research as it deems most indicated for 
the improvement of safety, with notes as to the way in which these can best be ef
fected. 

6. The Commission shall facilitate the exchange of information and experience among 
persons responsible for safety matters, and propose appropriate measures for this 
purpose (e.g. organization of study sessions, establishment of documentation ser
vices). 

7. The Commission shall propose appropriate measures for ensuring the necessary liaison 
among the rescue services of the Community countries. 
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8. The Commission shall submit annually to the Council of Ministers and the High Author
ity a Report on its activities and on developments regarding safety in coalmines in 
the different member States. In this connection, it shall in particular examine the 
statistics compiled on accidents and incidents in coalmines. 

- The Representatives of the Governments further lay down that the rules 
of procedure of the Commission shall be those set forth in the Annex to 
the present Decision. 

- The Representatives of the Governments trust that the High Authority will 
arrange for the Commission to start work at the earliest possible moment. 

This Decision was adopted by the Council at its forty-fourth session, 
on July 9, 1957. 

For the Council, 

J. REY 

President. 
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RULES OF PROCEDURE 

of the Mines Safety Commission 

CHAIRMAN 

Articte 1 

The Chairman of the Mines Safety Commission shall be a Member of the High 
Authority of the European Coal and Steel Community. 

Articte 2 

The Chairman shall conduct the work of the Commission in accordance with these 
Rules of Procedure. 

MEMBERS 

Artie le 3 ( 1) 

The Commission shall consist of 36 members appointed by the Governments; each 
country shall have four members, of whom two shall be representatives of that country's 
Governments. one of the employers and one of the workers. 

Each Government shall send in writing to the Chairman a nominal roll of the 
members appointed by it. It shall notify the Chairman of all changes in this. 

Each Government may appoint for any particular meeting of the Commission one or 
two advisers, whose names it shall send to the Chairman. 

I.L.O. PARTICIPATION 

Article 4 

Representatives of the International Labour Organization shall be invited to 
attend the proceedings of the Commission in a consultative capacity. 

ORGANIZATION 

(a) Restricted Committee 

Article 5 

A Restricted Committee shall be set up; to consist of Governments representa
tives on the Commission. 
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Article 6 

The Chairman of the Commission shall act as Chairman of the Restricted Committee. 

Article 7 

The function of the Restricted Committee shall be to ensure permanent liaison 
among the Governments of the member States and between them and the Commission, more espe
cially for the purpose of exchanging relevant information. The Restricted Committee shall see 
to the preparation of the Commission's activities. 

Article 8 ( 1) 

The Restricted Committee shall be convened by the Chairman. 

The Chairman shall be required to convene it when asked to do so by the represent
atives of five or more Governments. 

(b) Working Parties 

Article 9 

The Commission of the Restricted Committee may set up Working Parties of experts 
to consider specific technical matters. 

Article 10 

The Working Parties shall decide their own modus operandi. 

Article 11 

The Restricted Committee shall be given reports by the Working Parties on the 
results of their proceedings, which it shall subutit to the Commission with the comments 
of its members. 

In the event of differences of op1n1on within the Working Parties, the views 
expressed shall be given, together with the names of those expressing them. 

SECRETARIAT 

Article 12 (1) 

The High Authority shall be responsible for the secretarial arrangements in 
connection with the work of the Commission, the Restricted Committee and the Working 
Parties. 

These arrangements shall be underthe charge of a High Authority staff member 
appointed to act as Secretary. 

All documents shall be in the six official languages of the Community. 
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WORKING PROCEDURE 

ArticLe 13 

The Chairman shall fix the agenda and the dates of meetings after consultation 
with the members of the Restricted Committee. 

ArticLe 14 (1) 

The Chairman shall allow to speak any member of the Commission or representative 
of the International Labour Organization asking to do so. 

The Chairman may allow advisers to speak. 

ArticLe 15 

The members of the High Authority shall have the right to attend meetings of the 
Commi$sion and of the Restricted Committee, and to speak there. 

The Chairman may bring with him advisers, whom he may allow to speak. 

ArticLe 16 

Where the Commission or the Restricted Committee deems it desirable to obtain 
information concerning the various aspects of safety in coalmines, it shall request this 
from the Governments of the member States. 

ArticLe 17 ( 1) 

24 members shall constitute a quorum. Conclusions shall be adopted by major
ity of the members present. 

Proposals by the Commission under 1,3 of its terms of reference shall, however, 
require a vote in favour by two-thirds of the members present, and by not less than nineteen 
members in all. 

Any dissenting op1n1ons shall be brought to the attention of the Governments 
should the members expressing them so request. 

( 1) Amended having regaPd to decision of the CounciL of the European Co1T1Tl'Unities of 1 Jan
uary 19?3 (OfficiaL JournaL of the European Co1TITlunities L2 of 1 January 19'13). 
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THE COUNCIL 

DECISION (1) 

of March 11, 1965 

of the Representatives of the Governments 
of the Member States assembled in the Special 
Council of Ministers to modify the decisio11 

of July 9, 1957 

concerning the terms of reference and rules 
of procedure of the Mines Safety Commission 

THE REPRESENTATIVES OF THE GOVERNMENTS OF THE MEMBER STATES ASSEMBLED 
IN THE SPECIAL COUNCIL OF MINISTERS -

having regard to the decision of July 9, 1957 regarding ~he terms of 
reference and rules of procedure of the Mines Safety Commission, and 

having regard to the High Authority's proposal of January 7, 1964, 
and 

seeing that this decision in no way affects Article 118 of the Treaty 
setting up the European Economic Commununity, 

DECIDE: 

APticle 1 

The terms of reference of the Mines Safety Commission laid down by the decision 
of July 9, 1957 are replaced by the provisions in the annex. 

APticle 2 

The prov1s1ons of Article 17 of the rules of procedure annexed to the Decision 
of July 9, 1957 are replaced by the following provisions: 

"Should the Mines Safety Commission or the Restricted Committee consider it 
desirable to receive information regarding the various fields for which it is 
responsible, it shall apply to the Governments of the member States." 

This decision was adopted by the Council at its one-hundredth session, on 
March 11, 1965. 

For the Council 

M. MAURICE-BOKANOWSKI 

President 

(1) See "JouPnal officiel de la Communaute eUPopeenne du chaPbon et de l'acieP" no. 46 
of 22nd MaPch 1965. 
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ANNEX 

TERMS OF REFERENCE FOR THE MINES SAFETY COMMISSION 

1. The Commission shall follow developments regarding safety and measures to avoid at work
ing-points conditions which represent a danger to health in coalmines, including to this 
end the safety regulations instituted by the public authorities and assemble the necessary 
information concerning progress and practical results obtained. 

To secure the necessary information, the Commission shall apply to the Governments con
cerned. 

The Commission shall evaluate the information in its possession and submit to the Govern
ments proposals for the improvement of safety and health conditions in coalmines. 

2. The Commission shall help the High Authority to work out~,a method of compiling inter
comparable statistics on accidents and damage to health attributable to vocational 
activities in coalmines. 

3. The Commission shall ensure the prompt forwarding to the quarters directly concerned 
(including in particular mines inspectorates and employers' and workers' associations) 
of relevant information assembled by it. 

4. The Commission shall ascertain, by regular contact with the Governments; what action 
is being taken to implement the proposals of the Conference on S2fety in Coalmines, 
and such proposals as it may itself draw up. 

5. The Commission shall propose such study and research as it deems most indicated for 
the improvement of saftty, and of healthy working conditions in coalmines, with notes 
as to the way in which these can be effected. 

6. The Commission shall facilitate the exchange of information and experience among per
sons responsible for safety matters and the maintenance of healthy working conditions, 
and propose appropriate measures for this purpose (e.g. organization of study sessions, 
establishment of documentation services). 

7. The Commission shall propose appropriate measures for ensuring the necessary liaison 
among the rescue services of the Community countries. 

8. The Commission shall submit annually to the Council of Ministers and the High Autority 
a Report on its activities and on developments regarding safety and protection of health 
in coalmines in the different member States. In this connection, it shall in particular 
examine the statistics compiled in these fields. 
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COUNCIL DECISION 

of 27 June 1974 

on the extension of the responsibilities of the Mines Safety and Health Commis
sion to all mineral-extracting industries 

(74/326/EEC) 

THE COUNCIL OF THE EUROPEAN 
COMMUNITIES, 

Having regard to the Treaty establishing the European 
Economic Community, and in particular Article 145 
thereof; 

Having regard to the draft of the Commission; 

Having regard to the Opinion of the European Parlia
ment (1); 

Having regard to the Opinion of the Economic and 
Social Committee; 

Whereas the representatives of the Governments of 
the Member States meeting within the special Council 
of Ministers, by Decision of 9 and 10 May 1957, set 
up a Mines Safety and Health Commission whose 
terms of refe1ence as laid down by Decision of 9 July 
1957 (2) of the representatives of the Governments uf 
the Member States meeting within the Special 
Council of Ministers, amended by Decision of 11 
March 1965 C) are to follow development-s in safety 
and in the prevention of occupational risks to health 
in coal miries and to draw up proposals appropriate 
for the improvement of safety and health in coal 
mines; 

Whereas this body has proved to be an effective and 
suitable instrument for safeguarding the health and 
safety of workers in coal mines ; 

Whereas problems of safety similar to those in coal 
mines also exist in other mineral-extracting indus
tries; 

Whereas the prevention of occupational accidents and 
diseases, as well as occupational hygiene, are among 
the objectives of the Treaty establishing the European 
Economic Community; 

( 1) 0 J No C 40, H. 4. I ~74, p. 64. 
(1) OJ No 2H, .H. H. I ~57, p. 487/57. 
(l) 0 J No 46, 22 . .l. I %5, p. 6~8/65. 

Whereas the Council resolution of 21 January 1974 (4) 

concerning a social action progr~mme envisages an 
action programme for workers which aims inter a/itt 
at improvement in safety and health conditions at 
work; 

Whereas the Safety and Health Commission should 
be assigned the task of extending to all mineral
extracting industries the preventive action which has 
hitherto been confined to coal mines ; 

Whereas the representatives of the Governments of 
the Member States meeting within the Council agreed 
to assign this task to the Safety and Health Commis
sion, 

HAS DECIDED AS FOLLOWS : 

Article: I 

1. Preventive action against risks of accident and 
occupational risks to the safety and health of workers 
in all mineral-extracting industries except simple exca
vation, excluding the protection of the health of 
workers against the dangers arising from ionizing 'radi
ations which is subject to special regulations pursuant 
to the Treaty establishing the European Atomic 
Energy Community shall be the responsibility of the 
Mines Safety and Health Commission within the 
terms of reference laid down by Decision of I 1 March 
1965 of the representatives of the Governments of the 
Member States meeting within the special Council of 
Ministers. 

2. Mineral-extracting industries shall be taken to 
mean the activities of prospecting and of extraction in 
the strict sense of the word as well as of preparation of 
extracted materials· for sale (crushing, screening, 
washing), but not the processing of such extracted 
materials. 

.t Simple excavation shall be taken to mean work 
whose purpose is not the extraction of materials for 
usc. 

( 4) OJ No C U, 12. 2. 1~74, -p. I. 



Artidt 2 

1. This Decision shall enter into force on the fifth 
day fo1lowing its puhli<:ation in the O.f/ifi,tf Jrwmcrl 
uftb£· Europtclll CtmWIIIJii/i(·J. 

2. It shall arply : 

to the un<.h:rground ;lCUvlt~e .. •s of the minc:ral
extracting industries : as from the day htid down in 
paragraph I ; 
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-- to the other actavltll'S of the mineral-extracting 
industries : as from I January 197(-,. 

Done at Luxembourg, 27 June I 974. 

For tbt: Cmmdl 

K. GSCHEIDLE 





ANNEX II 

TERMS OF RhFERENCE OF THE VARIOUS WORKING PARTIES 

OF THE MINES SAFETY AND HEALTH COM}fiSSION 

(as at 31.12.1976) 
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I - Working Party on Electrification - Chairman Mr Stassen 

Terms of reference 

1. Comparing adopted safety and accident prevention provisions relating to: 

(a) electric shock, 
(b) fire hazard, 
(c) explosion hazard. 

2. Ascertaining the present position in Community countries with regard to safety 
regulations on underground electrical networks of low and medium voltage (up 
to 1 100 V) and feeder cables for movable equipment, with due regard to the 
specifications for the said cables. 

3. Reporting on steps to be taken when work has to be carried out on electrical 
equipment under voltage. 

4. Studying the construction of high-tension cables (of up to 6 000 V) used under
.ground, and protective equipment. 

5. Study of the problem of stray currents. 

6. Periodic reports on oil-powered contactors used in gassy environments. 

7. To follow the development of techniques designed to eliminate entirely the 
production of sparks on electrical contact lines (battery motors excluded). 

8. Investigation of the use of remote-control circuits in automated mining 
operations. 

9. The Mines Safety and Health Commission instructs the Working Party on 
Electricity: 

l(i) to take due note of the results of the work of the CENELEC Committee of 
Experts entrusted with harmonizing the rules covering the design of 
electrical equipment for use in explosive atmosphere; 

(ii) to examine the draft directive of ~he Commission of the European 
Communities dealing with the co-ordination in Member States of legislation 
on electrical equipment to be used in explosive atmosphere; 

2 to propose, if appropriate, modifications to the above documents to make them 
applicable to coal mines in countries of the European Community; 

3 to suggest the means by which harmonization of the certification procedures 
and reciprocal acceptance of the test methods and test certificates could 
be achieved; 

4 to compare the rules covering installation and use of underground electrical 
equipment now current in each to the Community countries, particularly in 
respect of the dangers of firedamp ignition; to ensure that the rules are 
uniform or to examine the equivalence of certain rules, so that such equipment 
can be used without modification in all the Community countries. 
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II - Working Party on Rescue Arrangements, Fires and Underground Combustion
Chairman Mr Coenders 

A. General terms of reference 

(Art. 7 of the Terms of Reference of the Mines Safety and Health Commission) 

Exchange of experience between the Community countries and the United Kingdom 
on: 

1. Rescue operations and action against spontaneous combustion, heatings and 
fires on the occasion of accidents or other events underground requiring the 
assistance of rescue teams, from which useful lessons have been learned: 

2. Organization of rescue operations underground and the presentation of reports 
every two years; 

3. The prevention of spontaneous combustion, heatings and fire outbreaks under
ground, the fighting and control of spontaneous combustion, heatings and 
fires, and reopening sealed-off workings. 

B. Special terms of reference 

1. Comparison of practical arrangements of rescue operations existing in the 
Community countries and the United Kingdom and possibly the drafting of a 
standard plan of procedure for the Community as a whole. 

2. Exchange of experience and practical knowledge in the following fields: 

(a) methods and apparatus for the early detection of combustion, heatings 
and pit fires, 

(b) CO self-rescuers, 
(c) Oxygen deficiency warning devices, 
(d) Fires in long plant, 
(e) Sealing off abandoned workings, 
(f) Specifications and testing conditions for fire-resistant fluids for 

mechanical power transmission. 

3. Condensed comparative survey of new regulations and guidelines promulgated 
by the mining authorities of member countries and the United Kingdom on 
rescue arrangements, first aid and fire fighting and prevention. 

C. Analysis of results (partial or overall) of research projects at present in 
progress so as to: 

1. Improve borehole rescue techniques, 

2. Define the standards to which flameproof clothing should conform. 

D. Studies to be completed by the Group of Experts on Budryk's theory on the 
following subjects: 

1. Extent of instability of diagonal ventilation roadways, 

2. Effects of a fire on workings with descensional ventilation, 

3. Resources to be applied to combat the danger of explosion during firefighting. 

III - Working Party on Winding Ropes and Shaft Guides: Chairman Mr Martens 

Terms of reference 

1. Follow-up of progress made in the testing of winding ropes by means of appropri-



II./4 

ate instruments in order to obtain information concerning its application in 
the mines of the Community and the United Kingdom. 

2. Testing of couplings for circular and flattened winding ropes. 

3. Arrangements for the installation and inspection of capels. 

4. Testing of guides for winding cages in drafts and guide mechanisms for cable 
haulage in roadways. 

5. Maintenance required to ensure safe operation of windipg ropes and balance ropes. 

6. Use of studies on the dynamic behaviour of shaft and roadway ropes. 

7. Exchange of views on the properties operating conditions and strength of winding 
ropes of particular interest. 

8. Discussion on accidents involving winding and hauling ropes and their couplings, 
which could provide new information. 

IV - Working Party on Mining Accident Statistics: Chairman Mr Koch 

Terms of reference 

In order to enable the Mines Safety and Health Commission to draw conclusions on 
accident prevention, the frequency of underground accidents in the Community coal 
mines should be examined, with the following objectives: 

1. To decide on suitable mathematical statistical systems, 

2. To evaluate, with their aid, chronological differences in frequency together 
with differences from country to country or coalfield to coalfield. 

V - Working Party on Combustible Dusts: Chairman Mr Delacote 

Terms of reference 

Taking into account the mechanism of dust combustion and of flame propagation and 
the various factors which may influence this, including the fact that methane is 
frequently involved in this phenomenon, the working party is instructed to carry 
out a study of precautions against dust combustion, in particular: 

(a) dust neutralization (dust control in situ, stone dusting, spraying, dust 
fixation by means of spreading salts and coagulating pastes, etc.), this study 
to include the comparative analysis of the regulations and instructions applied 
in the Community countries and the United Kingdom, along with the methods of 
application of the differen.t processes, 

(d) dust barriers .of various types to halt dust expl.osions, mixed dust-methane 
explosions and pure methane explosions. 

The working party may make any suggestions for research work considered necessary 
to advance the knowledge of the phenomena studied and to promote safety in these 
fields. 

VI - Working Party on Health in Coal Mines: Chairman Mr Wilson 

Studying, from the standpoint of technical prevention and industrial medicine, the 
prevention of environmental risks to the health of workers in coal mines. 
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1. General directives concerning airborne dust control methods where powered 
supports, underground crushers, coal cutting and getting and roadway 
drivage machinery is used. 

2. Dust measurement (methods, frequency, measuring points, conclusions to be 
drawn etc.) and where necessary establishing a scale of comparison of the 
various methods employed. 

3. Establishment of airborne dust thresholds. Definition of categories of 
permissible dustiness. Steps to be taken when faced with various categories 
of dustiness. 

4. Medical problems: 

(a) Among the medical problems involved in the control of ambient health 
hazards to coal mine workers, priority must be given to the study of the 
following factors: 
climate, noise, vibration, lighting, gas, etc. 

(b) The Secretariat is to be instructed: 
(i) to set up a medical consultative committee, 
(ii) comparison of the provisions in force in the various countries 

concerning the organization of company medical services: selection 
and training of doctors, relations between medical services and 
technical departments and a list of the tasks and functions of 
industrial medicine, 

(iii) a draft scheme to standardize pre-recruitment medical examinations, 
periodic checks and checks in special instances, 

(iv) a draft scheme for a minimum degree of standardization in the 
detection of disorders and in the radiological supervison of 
workers as regards pneumoconiosis prevention, 

(v) a draft scheme for standards and criteria in workings in which 
miners already suffering from a deterioration in pulmonary function 
do not run the risk of this deterioration progressing further. 

VII -Working Party on Effects of Working Time on Safety at Work, especially in 
Difficult or Unhealthy Conditions. 

In suspension. 

VIII-Working Party on Psychological and Sociological Factors affecting Safety: 
Chairman Mr Schnase 

Terms of reference 

1. Community safety campaigns. 
2. Recommendation on the employment of foreign and young workers. 
3. Practical measures for the prevention of accidents, taking into account 

psychological and sociological factors. 

IX - Working Party on Ventilation and Mine Gas - Chairman Mr Carver 

A. General terms of reference 

The Working Party on Ventilation and Mine Gas will examine general problems of 
ventilation, particularly where prevention of firedamp explosions is concerned 
and other means or measures should be applied in order to suppress or control 
firedamp. 
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In addition to the study of firedamp explosions occurring in the Community 
and the United Kingdom, aatention will also be devoted to usable results of 
research in the field of firedamp outbursts, in particular where maximum 
permissible levels in ventilation air of firedamp and other poisomous gases 
are concerned, and the advance estimation of firedamp emission before a working 
is started. 

Attention will also be devoted to appropriate speeds for the flow of ventilation 
air, measures to be taken in the event of deceleration of the flow of air, 
measures for the stabilization of ventilation and the means and procedures 
for monitoring ventilation. 

Bd Special terms of reference 

1.1. to study all the aspects of the accidents which occurred at Lens-Lievin, 
Houghton-Main and Luisenthal which might be interesting and important 
for preventing firedamp explosions and firedamp ignitions and in particular 
to propose measures which can be taken to control the emission of firedamp 

- coming from old workings and cul-de-sacs, both those abandoned 
temporarily and those abandoned permanently; 

- in cul-de-sac workings, account should be taken of the dust make, 
stoppages of work, and stoppage of auxiliary ventilation as well as: 
the length and nature of the ducting for tne auxiliary ventilation; 

1.2. to study the utility of automatic monitoring of auxiliary ventilation 
(air velocity etc •. ) and of automatic monitroing of CH {by instruments 
installed on coal-getting and heading machines and inciuding electrical 
call-out or alarm indication devices). 

1.3. to compare national legislation designed to avoid the risk of sparking 
in auxiliary fans, with the ultimate aim of harmonising these. 

2. Preparation of a report or interim report on "Methane under conveyors". 

3. Preparation of a report on "Ignitions of firedamp by power loaders and 
heading machines". 

4. Preparation of a report on use of CH
4 

monitoring instruments in the 
Community Countries. 

5. Preparation of a report on "Heavy gas emissions". 

6. Preparation of a report on "Effects of firedamp on the risk of explosion 
with coal-dusts (in collaboration with the Working Party on "Flammable 
Dusts"). 

7. Drafting of uniform requirements and test specifications for CH
4 

monitoring 
instruments. 
(see point 5 of the agenda) 

8. Preparation of a report on "Use of diesel engines underground in mines". 

9. Drafting conclusions concerning 'Outbursts'. 
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X- Working Party on 'Mechanization' - Chairman Mr. Medaets 

Taking into consideration current techniques in winning and roadway dring, 
linings and roadway conveyors, the working party is instructed to study particular 
ways of preventing accidents connected with mechanization. 

1n particular, it is to : 

a) compile a schedule for machinery manufacturers of the m1n1mum work safety 
requirements for mechanical protection of machines and equipment; 

b) study safety provisions such as: visual and acoustic signalling, operating 
controls and in particular the ability to stop machines from any point on the 
face or roadway, taking account of modern means of telecommunication and 
remote control, electrical protection of motors in the event of overloading 
or jamming of equipment, lighting, etc. 

XI- Working Party on 'Roof control' -Chairman Mr. Carver 

The Working Party is instructed to examine, by exchanging experience and 
evaluating the results of research, whether it is possible to draw up measures 
or practical directives for the prevention of falls of ~round, taking into 
account the individual features of coal measures and workings. 

1. In particular: In the interest of better roof control, particularly within 
the context of working schedules, it will study: 

a) general measures to be taken into consideration in avoiding falls of 
ground, in the light of tne type of measures and conditions of working, 
e.g. sequence of working the seams, features of the working areas (length, 
speed of advance, etc.), type and characteristics of the lining; 

b) specific measures to deal with individual difficulties which may or may 
not foreseeably arise in the long term, such as disturbance zones, pro
tective banks, working of a face at right-angles to the end of an old 
seam, etc. 

c) specific measures to be taken when starting off a face in order to prevent 
abrupt subsidence of the roof. 

2. It will also compare mining regulations on support and draw up minimum 
roof control requirements, taking into account the characteristics of the 
various faces (overall seam thickness, dip, dead rock .•... ). 
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FEDERAL REPUBLIC OF GI'BMANY 

BElGIUM 

Government Representatives 

- Ministerialra.t Dr. Ing. R. LINTZ8N, Referat III A 1, Bundes
ministerium fur Wirtschaft - 5300 BONN 

- Dipl.-Ing. K. HORNEFFER, Bundesministeriurn fur Arbei t und 
Sozialordnung - 5300 BONN 

Employer's Representative 

- Bergwerkdirektor, Bergass a.D. Vorsitzender des Genossenschaftsvor
standes der Bergbauberufsgenossenschaft H. HARNISCH - Llicklemberg, 
Paul Geissler Weg 9 - 4600 OOR'll.UJND 

Worker&• Representative 

- E. S'lEBEL, Leiter des Sachgebiets Arbei tsschutz, IG Bergbau una. 
Energie, 4630 BOCHU~, Alte Hattingerstrasse, 19. 

Technical Advisers 

- Dipl.-Ing. A. C~NIERS, Prasident des Landesoberbergamts Nord
rhein-Westfalen- 4600 DOR~~UND, Goebenstrasse 25-27. 

- Berghauptmann G. SEYL, Leiter des Oberbergamts fur d.as Saarla.~d 
und das Land Rheinland-Pfalz, 6600 SAARBRl.ECK8N, Am Staden, 17. 

Government Hepresentatives 

- M. J. MED.AETS, Directeur-Generaa.l der mi jnen, Ministerie van 
Economische Zaken, rue de Mot,30 - B 1040 BRUS~L 

- ~i. J. STAS~N, Inspecteur general des mines, 49, rue des Augus
tins - B 4040 LIEG8 

Employer's Hepresentative 

- M. G. illGlELDRE, Directeur de 1 'Insti tut d'Hygiene des Mines 
22, Hovermarkt - B 3500 HASS6LT. 



FRANCE 

ITALY 
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Workers' Hepresentative 

- M. s. CM{TARELLI, Centrale des Mineurs du Hainaut, Ed. Devreux 
36-38, B - 6000 CHARLEROI 

Technical Adviser 

- M. E. VA..WIENDRIESSCHE, Secretaire general de la Centrale des 
francs-mineurs 26-32, avenue d'Auderghem - BRUXELLES 4 

Government Representaiives 

- M. L. KOCH, Ingenieur en chef des mines, Direction des Mines 
Ministere de l'Industrie, du Commerce et de l'Artisanat 
99, rue de Grenelle - 75 PARIS 7e 

- M. B. SCHNELL, Ingenieur general des mines, Conseil general 
des Mines- Ministere de l'Industrie et de la Recherche 
5, rue Barbet de Jouy - 75007 PARIS 

Employer's Representative 

- M. F. POT, Directeur general des services techniques des Char
bonnages de France, 9 avenue Percier - 75 Paris 8e. 

Workers' Representative 

- M. A. VAN IE WALLE, Federation des Mineurs- c. F. T. C. 
21, rue Diderot - 62300 ~~S 

Technical Adviser 

- M. St. NOWAK, 4 rue Charcot - 62300 LENS 

Government Repreeentative 

Prof. Dott. Ing. A. GALATI, Ministero dell'industria e co~~ercio 
Direzione gunerale delle miniere, Serv. Sicurezza mineraria, 
via Veneto 33 - 00100 ROMA. 

Employers' Representative 

-Prof. M. CARTA, Istituto arte mineraria della facolta d'in~gne
ria- Piazza d'Armi - CAGLIARI (Sardeena). 



LUXEI·~BOURG 
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Xgtkers' Representative 

- Dott. G. CRAVIOTTO, Segretario generale della Federastrattive, 
Via I sonzo 42 - R01iA. 

T~cpnioal Advisers 

- Comm. Dott. R. PURPURA, Direttore ~nerale del ministero del 
lavoro e riposo, Via Aiaccio 14 - 00198 ROMA 

- Dott. C. MICI--ELAZZI, Ispettore generale del ministero del 
Lavoro e della previdenza sociale, Via Flavia 6 - ROMA. 

Governmant Representaiive 

- M. A. SCffiJSrrER, Ingenieur-Directeur du Travail et des Mines, 
Inspection du Travail et des Mines, 2, rue des Girondins 
LUXEMBOURG. 

Employer's Representative 

- M. E. SCffiviTT, Ingenieur en chef, Administration Centrale, ARlED 
B.P. 1802 - LUXEMBOURG 

Government ReEresentatives 

- Ir. J. N. JE KOH\BR, Inspecteur-generaal der mijnen, Staatstoe
zicht op de mijnen, Apollolaan 9, EEERLEN (L). 

- Ir. Th. M. JANffiN, Inspecteur der mijnen, Staatstoezicht op de 
mijnen, Apollolaan 9- HEERLEN. 

Employer's Representative 

- M. J.M. rBIJERS, Vice-vorzitter van de Nederlandse Katholieke 
M:ijnwerkersbond, Seringenstraat, 9_, Passart-Zuid. 

UNITED-KINGDCM 

Government Representatives 

- Mr. L.D. RHYD1ERCH, Chief Inspector of Mines and Quarries, Health 
and Safety Exocuti ve, Regina House, 259/269 Old Marylebone Road 
LONOON N\·11 • 5RR. 

-Mr. J.A. ~lARSHALL, Assistant Secretary, Health and Safety Executive 
SafAty and Gcnt:.ra.l Branch c, ReV,.na. House 259/269 Old :.Iarylcbone 
Road, LONDON N~·ll.5RR 



IRELAND 

DENMARK 
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EmploJers' Representative 

-Mr. B. GODDARD, Director of mining environment, National Coal 
Board, The Lodge, South Parade - :OONCAS'lER Yorkshire 

Workers' Representative 

- Mr. Me GAlEY, Vice-President of the National Union of Mine
workers 5, Hillside Crescent, EDINBURGH Scotland. 

Technical Advisers 

- Mr. A. BUUvlER, Head of Safety and Engineering Iepartment, 
National Union of Mineworkers, 222 Euston Road - LONDON NWl 2BX 

-Mr. J.S. ~1ARSHALL, Deputy Chief Inspector of Mines and Quarries 
Health and Safety Executive, Regina House - 259/269 01~ Marylebone 
Road - LON:OON Nlrll • 5~11 

Government Representatives 

-Mr. J. TONNER, Grade 1 Industrial Inspectors, rNpartment of 
Labour, Ansley House, Mespil Road, DUBLIN 4. 

-Mr. J. SINCLAIR, Grade 1 Industrial Inspectors, Department of 
Labour, Ansley House, Mespil Road - DUBLIN 4. 

Employers' Representative 

-Mr. R. J. ANIERSON, Administration Superintendent of Operations, 
Mogul of Ireland Ltd. Sil vermines, Nenagh, Co. TIPPERARY. 

WQrkers' Representative 

-Mr. S. TRAC'II:Y, National Group Secretary, Irish Transport and 
General Workers'Union, Liberty Hall - DUBLIN 1. 

Government Representatives 

- Mr. B. SVENDSEn, Fabriksinspectfr, Arbejdstilsunets Grfnlands 
kreds, Direktoratet for Arbe jdstilsynet, Rosenvaengets Alle 16-18, 
DK 2190, K¢benhaven ~. 

- Mr. DAN BUCH, Afdelingsineenifr, Ministeriet for Grfnland, 
Hausergad.e, 3 - DK 1128 K¢benl1aven K. 
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INTERNATIONAL LABOUR ORGANIZATION, Geneva 

A representative of the International Labour Office sitting 
as an observer. 

B - RESTRICTED COMMITTEE 

The Re,sctricted Committee consits of the Government members 
of the Mines Safety and Health Commission. 
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FRANCE 

III/8 

Working Par"ties 

G; vmiTIIATION AND FIREDAMP 

- K. PAIJ-4, Abtei1ungsdirektor, Landesoberbergamt Nordrhein
Westfa1en, 4600 OOR'l.MUND, Goebenstrasse 25-27. 

- Dip1.-Ing. H. BUSCHE, Bergwerksdirektor der Bergbau AG 
Niederrhein Bergwerksdirektion Friedrich Heinrich, 
4132 KAMP-LINTFORT, Postfach 88. 

- Dip1.-Ing. E. SCHUIERT, Leiter der Prtifstel1e fur Grubenbewet
terung der West~a1ischen Berggewerksohaftskasse 
4630 BOCHUM, Hernerstrasse, 43-45· 

- E. S'IEillL, Hauptve!'lia1 tung der Industriegewerkschaft Bergba.u 
und Energie, 4630 BOCHUM, Al te Ha.ttingerstrasse 19. 

- M. H. GREGOIRE, Inspeoteur Generaa1 der mijnen, Administratie 
van het mijnHezen - 30 rue de Mot -B 1040 BRUSS8L. 

- M. J, PATIGNY, Professeur a 1'Universite de Louvain, Bat. Stevin 
Place du Levant, 2 - B 1348 LOUVAIN-LA-NEUVE. 

- M. M. COLINET 33,rue de Monoeau-Fontaine - 6031 MONCEAU-SUR-SAMBRE 

- M. E. V.ANJENDRIESCHE, 26/32 Avenue d'Auderghem B 1040 BRUXELIES 

- I-4. R. LElEUX, Ingenieur divisionnaire des T.P.E. (Mines), arron
dissement mineralogique du Nord/Pas-de-Calais, 941, rue Ch. Bour
seul - 59508 DOUAI. 

- :M:. illLIN - CERCHAR, VEill~UIL-EN-HALATrlE 

B.P. 27 - 60103 CR8IL. 

- M:. SIMOIE, Ingenieur en chef a 1a Direction de 1 'Economie et 
de 1 'Informatiquc - Houilleres du bassin de Lorraine 
5, rue Ambroise-'Thomas 57 :B~YMIHG. 

- r.-1. GRISARD, Ingenieur principal, chef du service "Seouri te des 
Mines" - Charbonna.ges de J:l""'rance, 9, av-enue Percier 
75 PARIS 8e, 
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- M. LARREUR 54, rue Henri-Martin - 62 LIEVIN. 

- Dott. Ing. R. BONAZZA, Ispettore Generale del Ca.pp delle 
Mini ere, Via Brent a 9 - 58100 GROSSE TO. 

- Prof. Dott. Ing. G. BULGA.R8LLI, Via. Genova 22 - 35100 PAJX>VA. 

-Prof. M. CARTA, Istituto arte mineraria della facetta d'inge
gneria, piazzi d'Armi, 09100 CAGLIARI (Sardegna.) Italia.. 

- Ir. Th. M. JANSEN, Inspecteur der Mijnen, Sta.a.tstoezicht op 
de Mijnen, Apollolaan 9, IEERLEN. 

- I r. J. W. ZURHAAR, Kastee 1 Aldenghoorstraa t 17 - ROEIThiOND. 

UNITED-KINGDOM 

- M. J. CARVER (1), H.M. Chief Inspector of I-1ines and Quarries, 
Health and Safety Executive, Regina House- 259/269 Old Mary
lebone Road - LON:OON N\'ll.5RR. 

- ~ir. W. BROCKlEHURST, H.M. Senior District Inspector of Mines 
and Quarries, Health and Safety Executive, Regina House, 
259/269 Old Marylebone Road, LONOON Nvll.5RR. 

- Mr. R.A. SHIFT, Chief Ventilation Engineer, National Coal Board 
The Lod~, South Parade - DONCAS~R (Yorkshire). 

- Mr. A. BULMER, Head of Safety and Engineering ~pa.rtment, National 
Union of Mineworkers, 222 Euston Road, London N.W. 12 BX 

-Mr. C. DANIELS, Production Manager, National Coal Board, rlestern 
Area., Anderton House - 10\'l'IDN (Warrington). 

(1) Chairman of the Working Party as representative of the Restricted Committee. 
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Jm>ERTS ON FIREDAMP MEASURmG INSTR~TS 

- Mr. BOU'I101JNAT, CERCHAR, Boite postale 27, CREIL 60103, France 

- Dr. EICKER, PrUfstelle fur Grubenbewetterung der Westfalischen 
Berggewerkschaftskasse, 4630 BOCHUM, Hernerstrasse 43-45 

- Dr. J.G. FIRTH, Health and Safety F~ecutive, The Occupational 
Medecine and Hygiene Laboratories, 403 Edgware Road 
LONDON Nvi2 6LN 

- Mr. GRFDOIRF., Inspecteur general des Mines, Administration 
des Mines, 3 rue Montoyer, B 1040 BRU:XELI.ES 

D. - WINDING HOPMS AND SHAft•!• GUIDES, 

- Ministerialrat Dr. Ing. R. LINTZEN,(l) Referat III Al, Bundes
ministeriurn fUr vlirtschaft, 5300 BONN. 

- Dr. Ing. H. ARNOLD, Leiter der Seilprufstelle der Westfalischen 
Berggewerkschaftskasse, 4630 BOCHill~, Dinnendahlstrasse 3 

- Dip1.Ing. H. ROEHLINGER, Leiter der Sei1prilfstel1e der Saar
bergvTerke AG, 66 Saarbriicken, Trierer Strasse 1 

- Dipl! Ing. R. HBLFFERICH, Geschaftsflihrer der DEII1>1ANN-HANIEL 
GmbH, 4600 DORTI.IDND-KURL, Haustenbecke 1 

-G. MIGNION, ingenieur en Chef, directeur des mines, Administration 
des mines, 30, rue de Mot, B - 1040 BRUXELLES 

- G. VAN GUCHT, Mijningenieur, Administratie van het Mijnwezen 
afde1ing Kempen, Thonissenlaan 18, B 3500 HASSELT 

- M. VERWILST, Association des industries de Belgique (AIB), 29, 
avenue A.-Drouart, B 1160 BRUXELLES 

- M. C. POIRI?B, Ing. a la Direction Technique des Charbonnages de 
France, 9 avenue Percier, 75 PARIS Be 

- G. ROGEZ, Directeur du poste central de secours des houi11eres 
du Nord et du Pas-de-Calais, rue Notre-Dame-de-Lorette, 62-LF~S 

- M. SUEUR, Ingenieur au Service P.E.M., direction des travaux du 
jour, 57 - HFRLEBACH 

1) Chairman of the Working Party as representative of the Restricted Committee. 
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-Prof. Dott. Ing. c. MORTARINO, Istituto di meccanica applicata 
del politecnico di Torino, corso Duca degli Abruzzi 24, TORINO 

Ir. VAN BLARICill~, Staatstoezicht op de mijnen, Apollolaan 9 
HEER L.li1~ ( L) 

UNITED-KINGDOM 

GERMANY 

GERMANY 

- T.L. HALL, Pr:Lncipal Scientific Officer, Safety in Mines 
Research Establishment, Central Laboratories, Red Hill Off 
Broad Lane, Sheffield S3 7HQ 

- J. HOPKINSON, H.M. Senior Inspector of Mechanical Engineering 
Health and Safety FLXecutive, Regina House 259/269 Old Marylebone 
Road, LONDON NWl 5RR 

- P. WOOD, Head of Shafts and Winding, National Coal Board, The 
Lodge, South Parade, DONCAS~ER, YORKSHIRE 

- G. CREW, National Union of Mineworkers, 222 Euston Road 
LONDON NWl 2BX 

'RXPERTS ON WINDING ROPES 

- Dipl. Ing. II. GRUFF., Seilpriifstelle der Hestfa.lischen Bergge
\'<rerkschaftskasse, 4630 BOCHUTvl, Dinnendahlstrasse 9 

- Dipl.Ing. H. GOETZWANN, Seilpriifstelle der llestfalischen 
Berggewerkschaftskasse, 4630 BOCHID~, Dinnendahlstrasse 9 

- P. BURGID~, Directeur-adjoint principal de !'Association des 
industriels de France, 10, rue de Calais, 75-PARIS 9e 

- M. BOULICAULT, ingenieur des mines, arrondissement mineralo
gique de Metz, 1, rue Jl:ugene Schneider, 57000 METZ 

EXPERTS ON WINDING ~GINES 

- Dr. In&• H. AIDTOLD, Leiter der Seilprufstelle der \·.Jestfalischen 
Bergeewerkschaftskasse, 4630 BOCh1IM, Dinnendahlstrasse 9 
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- E.A. HAHN, Bergd1rektor, Landesoberbergamt, N.R.W., 4600 
DOR~•IDND, Goebenstrasse 25 

- Dipl.Ing. W. SLONINA, Versuchsgrubengesellschaft mbH. 
Tremonia ~trasse 13, 4600 DORTMUND 

- c. ROGEZ, Directeur du paste central de secours des houilleres 
du Nord et du Pas-de-Calais, rue Notre-Dame-de-Lorette, 62 LENS 

- M. SUEUR, Houilleres du bassin de Lorraine, direction des 
trava.ux du jour, service P .E.M. 57 Izy.RLEBACH 

- J. HOPKINSON. H.M. Senior Inspector of Mechanical Engineering 
Health and Safety Executive, Regina House 259/269 Old Marylebone 
Road, LOUDON NW 1 5RR 

- P. WOOD, Head of Shafts and Winding, National Coal Board, The 
Lodge, South Parade, Doncaster, YORKSHIRE 

-G. MIGNION, Ingenieur en chef, Directeur des Mines, Administra
tion des Mines, 30, rue de Mot, B 1040 BRUA~LLBS 

NEI'HERIANDS 

Oli'RMANY 

Ir. VAN BLARICUM, Sta.atstoezicht op de mijnen, Apollolaan 9 
HE.'ERLF,N ( L) 

X. ROOF GONrr.ttOL 

-G. THIELEN, Bergdirektor, 6604 Guedingen (Saar) Wilhelmsklamml8 

- U. GROTOWSKY, Dipl.Ing. Ber~1erksdirektor der Bergbau AG 
Gelsenkirchen, Bergwerksdirektion Hugo, 4650 GELSEJJKIRCHEN 
Postfach 1727 

-A. KEUSG~{, Dr. Ing., Regierungsdirektor, Bundesministerium fur 
rlirtschaft, 5300 BONH-DUISDORF 

-H. RITTER, Dr.Ing~ Bergdirektor, ~desoberbergamt N.R.w., 
Goebenstrasse 25-27, 4600 DORTMUND 

-H. HARNISCH, Bereassessor a.D., Paul-Geisler-Heg 9, 
4600 DORr:I'MUND-LU'L:CKLE!iBFRG 
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- P.J. MAINIL, Ingenieur principal des mines, Ministere des 
affaires economiques, 30 rue de Mot, 1040 BRUxELLES 

- G. LECLERCQ, Directeur des travaux a la SA des Charbonnages 
de Roton-Farciennes et Oignies-Aiseau, rue Destree 20, 
6258 LAMBUSART 

- A. RENDERS, Voorzitter van de Centrale der Vrije Mijnwerkers 
van Belgie, Oudergemselaan 26-32, B 1040 BRUSSEL 

- J.F. RAFFOUX, Dr.-Ing., laboratoire de mecanique des terrains 
du C:ERCHAR, Ecole des mines, Pare du Saurupt, 54 NANCY 

- GOUILLOUX, Ing. , Charbonnages de France, Direction des 
services techniques, 9 avenue Percier 75008 PARIS 

- L. TOURRAND, 20 rue RogerCadel, 57 FORBACH 

- M. POCHELSKI, Ingenieur T.P.E. (Mines) Arrondissement 
mineralogique de Douai, 941 rue Charles Bourseul 
59508 DOUAI 

- Ing. Carmela LATINO, capo del distretto minerario di Grosseto 
via Trieste 1. 58100 GROSSETO 

-Prof. Dr. Ing., R. COTZA, istituto di arte mineraria dell' 
universita, 09100 CAGLIARI 

- M. rrARABOCCHIA, Federestratti ve C. I. S. L. (Mini era di Niccio1eta 
G.-R.) Via Isonzo, 42, 00918 ROMA 

- A. SCHUS~~, ingenieur-directeur du travail et des mines 
inspection du travail et des mines, 2 rue des Girondins 
LUXErviBOURG 

-H. BIEL, chef de service a l 1 ARBED, division des mines, 
ESCH/ ALZETTE 

- Th. M. JANSF'N, inspecteur der m1Jnen, Staatszoezicht op de 
mijnen, Apo11olaan 9, F~~ELN (L) 
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UNITED-KINGDOM 

- J. CARVER (1) HM Chief Inspector of Mines and Quarries, Health 
and Safety Executive, Regina House 259-269 Old Marylebone Road 
LONDON NWl 5RR 

-Mr. W.J.W. BOURNE, Head of Coa1face Mechanisation Branch 
National Coal Board, The Lodge, South Parad~, DONCASTFR(Yorkshire) 

- B. DALE, National Union of Mineworlcers, 222 Euston Road, 
LONDON UHl 2Bx 

- J.S. 1(ARSHALL, HM Deputy Chief, Inspector of Mines and Quarries 
Health and Safety F~ecutive, Regina House 259-269 Old Marylebone 
Road, LONDON NWl 5RR 

- R. ANDERSON, Production Manager, National Coal Board, North 
Nottinghamshire Area, Edwinstowe, ~~SFIELD Notts. 

SWEDEN (observer) 

BELGIUM 

- C.B. BERGLUND LKAB, Directeur, Fack, 100 41 STOCKHOLM 26 

- Bergdirektor W. SCHOETTEUiDREIER, Landesoberbergamt Nordrhein
Westfalen, 4600 DORTMUND, Goebenstrasse 25-27 

- Dipl.-Ing. L. GEBHARDT, Steinkohlenbergbauverein, 4300 ESSEN 
Frillendorfer Strasse 351 

- Dipl.Ing. F. KILLING, Berggewerkschaftliche Versuchsstrecke 
und Sprengsachverstandigenstelle, 4600 DORTMUND-DERNE, 
Beylingstrasse 65 

- Dr. Ing. K.D. HFlll~S, Bergbau A.G. Niederrhein, Verwaltung 
Romberg, Postfach 17.02.60. 4100 DUISBURG 17 

- Dr.Ing.E.BALTZER, Siemens A.G. Scha1twerk-Abt. TPN5, Postfach 
140, 1000 BERLIN 13 

- VOGT, BVSt Beylingstrasse 65, 4600 DORTivruND-DErufE 

- J. STASSEN .(1), Inspecteur general des mines, 49 rue des 
August ins, B 4040 LII:GE 

- L. RUY, Ingenieur en chef-directeur des mines, Ministere des 
affaires economiques, 30 rue de Mot, B 1040 BRUXELLF.S 

- J. BRACKE, Hofdingenieur-directeur der mijnen, Institut des 
Industries Extractives (INIEX), 60, rue Grande B 7260 Paturages 

1) Chairman of the Working Party as representative of the Res~ricted Committee. 
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- J. LEYS, Ingenieur van de N.V. Kempense Steenkolenmijnen 
Koolmijnlaan, 48 B 3540 ZOLDER 

-A. CHISLAIN, Ingenieur, Ateliers de Constructions Electriques 
de Char~eroi, av. E. Rousseau, B 6001 ~UillCI~~LLE 

- P. TAMO, Ingenieur principal, Ateliers de Constructions 
Electriques de Charleroi, av. E. Rousseau, B 6001 MARCINELLE 

- N. ~IAKOW, ingenieur en Chef au Service Exploitation des 
Charbonnages de France, 9 avenue Percier, 75 PARIS 8e 

-F. VIN, ingenieur, 3, rue J.J. Courtois, 60820 BORAN-SUR-OISE 

- A. MONO~~KHOFF, ingenieur, Chef du Groupe Agrement Securite 
Centre de Recherches des Charbonnages de France, CREIL, 
Boite postale 27 

- MONTAGNE, President Directeur General de la Societe Alsacienne 
d'installations techniques, Boite postale 24, 67000 SAVERNE 

- Ir. E.A.R. HOEFNAGELS, inspecteur der mijnen, Staatstoezicht 
op de Mijnen, Apollolaan 9, HEFRLEN (L) 

UNITED-KINGDIDM 

IRELAND 

- S. LUY~ORE, H.M. P~incipal Electrical Inspector of Mines and 
Quarries, Health and Safety E~ecutive, Regina House 259-269 
Old Marylebone Road, LONDON NWl 5RR 

- R. HARTILL, Chief Electrical Engineer National Coal Board, 
The Lodge, South Parade,DONCASTER (YORKSHIRE) 

- L. DAVISON, Senior Principal Scient~fic Officer, Safety in 
Mines Research Establishment, Red Hill, SHEFFIELD S3 7HQ 

- G. HFATHERINGTON, Electrical Consultant, Victor Products, 
(Wallsend) Ltd. Wallsend (NORTHm~BERLAND) 

- H. HARRISON, National Union of Mineworkers, 222 Euston Road, 
LONDON, NWl 2Bx 

- F.. LOTh"'ES, Esq. 3, Melrose Crescent Hale, ALTRINCHAM-CHESHIRE 
WA15, BNN 

- N. O'RIORDru~, Dip. I.E., c. Eng. Industrial Inspector, Grade 11 
Dept. of Labour, 1.1espill Road, DUBLIN 4 

OBSERV»i OF THE ~C 

- C. PARI·W:::f1.1IF.R, Ingenieur, CENELEC, Ed, de l'Empereur, 5 
B 1000 BRUXF~LLES 
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G. PSYCHOLOGICAL-AND SOCIOLOGICAL 

FACTORS AFFECTING SAFErY 

- Ministerialrat a.D. W.SCHNASE,(l) Bundesrninisteri-um fur Wirtschaft 
~eferat III Al, 5308 RHEINBACH v F.ichendorff vleg 45 

-Ministerialrat, H. BERG, Ministeriwn fur Wirtschaft, Mittel
stand und Verkehr des Landes Nordrhein-Westfalen,4000 DUSSELDORF 
Haroldstrasse 4 

- Dr.Ing. H.SCHRAER, Gesamtverband des deutschen Steinkohlenbergbaus, 
4300 ESSEN, Friedrichs~rasse 1 

- E. PROCHNOW, Hauptverwaltung der IG Bergbau und Energie, 
4630 BOCHUM, Alte Hattinger Strasse 19 

- R. ROETTGER, Dipl.-Ing. Ruhrkohle A.G. 43 ESSEN, Postfach 5 

- Y. PUT, ingenieur en Chef-directeur des mines, ad~inistration 
des mines, 13, rue de Spa, B 4000 LIEGE 

- E. DE GROOT, e.a. Mijneningenieur, AQministratie van het 
Mijnwezen, Afdeling Kempen, Thonissenlaan 18, 3500 HASSELT 

- M. R0~1, Nieuwstraat, 100 - GENK 

- E, VAND~IDRIESSCHE,secretaire general de la Centrale des francs 
mineurs, 26-32 avenue d'Auderghem, BRUXELLES 4 

- H. DESVIGNE, chef du service central de securite des Houilleres 
du bassin du Nord et du Pas-de-Calais, 20,rue des minimes, 
59 DOUAI 

- G.DERAMAUX, Federation des mineurs, C.F.T.C. 21, rue Diderot 
62300 LENS 

- Dott. C. MICHELAZZI, ispettore generale del ministero del lavoro 
e della previdenza sociale, via Fla. via 6, HOlM 

- Avv. u. CUTTICA, dirigente della societa nazionale Cogne, 
via s. Quintino, TORINO 

- Prof. N. DflJi PANPHILLIS, CISL, via Isonzo 42, ROMA 

!)Chairman of the Working Party as representative of the rtestricted Committee. 
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- A. SCHUSTER, ingenieur, directeur du travail et des mines, 
inspection du travail et des mines, 2, rue des Girondins 
LUXE!iiDOURG 

-E. SCHMIT, ingenieur en chef, Administration Centrale, ARBED 
B.P. 1802, LUY~~IDOURG 

- Ir. Th. M.JANSEN, inspecteur der mijnen, Staatstoezicht op de 
mijnen, Apollolaan 91 HEERLEN (L) 

- c. CREMER, Nederlandse Kath. Mijnwerkersbond, Schinkelstraat 13 1 
HE&RLEN (L) 

IlNIT§Q-KINQDOM 

- J.L. COLLINSON, Chief Safety Engineer, National Coal Board 
Hobart House, Grosvenor Place, LONDON SWlX 7 AE 

-A. BUll~~, Head of Safety and Engineering Department, National 
Union of Mineworker, 222 Euston Road, LO~IDON NWl 2Bx 

EXP»lTS ON SECURITY COMP AIGNS 

GmMANY 

IT.l,L'f. 

- Ministerialrat a.D. W. SCHNASE, Bundesmiriisterium fiir t-lirtschaft 
Referat III, Al, 5308 RHEINBACH v, Eichendorffweg 45 

-Prof. Dr. Ing. FRITZE, Bundesanstalt fur Arbeitschutz und Unfall
forschung 4600 DORTMUND 70, Martener-Strasse 435 

- M. COLLINET, rue de Monceau-Fontaine 33, 6031 MONCEAU-SUR-SAMBRE 

- Dr. Ing. Ugo VIVIANI, Montecatini Edison S.p.A., Foro Buonaparte 
31 1 20121 MILANO 

- Ir. Th.M. JANSl~T, Inspecteur der mijnen, Staatstoezicht op de 
Mijnen, Apollolaan 9, HE1i]"{LE.If ( L) 
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I. PCHANIZATION 

- Dr. Ing. F.K •. BASSIER, Bergwerksdirektor, Bergbau AG Niederrhein 
Bergwerksdirektion Walsum, 4132 KAl~-LINTFORT, Postfach 88 

-Dr. K. BECKER, Seilpr.UfsteJle der WBK, Dinnend~hlstrasse 9 
D 4630 BOCh"'lJM 

- K. TRAEGER, Bergdirektor, Landesoberbergamt, Nordrhein
Westfalen, 4600 poRrfl~UlfD, Goebenstrasse 24 

- H. l~RNISCH, Bergass. a.D. Bergwerksdirektor, BERGBAU AG WESTFALEN 
4600 DORll·IDND, Postfach 878 

- U. KROPP, Bergass. a.D• Bergwerksdirektor, PREUSSAG AG KOHLE 
4530 IBBENBUREN Postfach 360 

- J. ~lliWAETS (1), directeur generaal der ID1Jnen, Administratie 
van het mijnwezen, Ministerie van Ekonomische Zaken 
30, rue de Mot, 1040 BRUXELLES 

- F. DECKERS, divisiedirecteur der mijnen, Thonissen1aan 18 
3500 HASSl!~LT 

- M. MAUFORT, Steenweg op Bever1o 49 7 3950 BERINGEN 

- s. CANfJ.1A.R1~LLI, Centrale des Mineurs de Hainaut, Bd. Devreux 
36-38 , B - 6000 BRUXELLES 

- L' TOURRAND, 2o, rue Roger-Cadel, 57 FORBACH 

- M.L. POIRIER, Ingenieur, Charbonnages de France, Direction 
des services techniques, 9, avenue Percier, 75008 PARIS 

- M.P. GEIGER, Ingenieur directeur, Arrondissement Mineralogique 
de Metz, 1, rue Eugene Schneider, 57000 METZ 

- R. ISNER, Ing. Principal, Houi11ere du bassin Nord-Pas-de-Calais, 20 
rue des Minimes, 59508 DOUAI 

- Ing. G. B. NARBOlif:B~, Ministero dell' industria, del commercio 
e dell'artigianato, Direzione Generale delle Miniere, Servizio 
Sicurezza I~Iineraria, Via Veneto, 00100 ROMA 

- Dr. Ing. COPPOLA, ENEL-direz·ione della produzione e tras
missione,casella postale 386, 00100 ROMA 

1) Chairman of the Working Party as representative of the Restricted Committee. 
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Ir. E.A.R. HOEFNAGELS, Inspecteur der ffi1Jnen, Staatstoezicht 
op de mijnen, Apollolaan 9, HEERLEN (L) 

- Ir. H. W. KIBBELING, St • Annalaan 21, HEERI.EN 

UNITED-KINGDOM 

GERMANY 

BELGIUM 

NETHERLANDS 

- W.J.W. BOURNE, Chief Mechanisation Engineer, National Coal 
Board, The Lodge, South Parade, DONCASTF1l, YORKSHIRE 

- H.D. JONES, HM Senior District Inspector of M~nes and Quarries 
Healt and Safety Executive Regina House 259-269 Old Marylebone 
Road, LONDON lH~l 5RR 

- G. MONTGOMERY, National Union of Mineworkers, 222 Euston 
Road, LONDON N~'il 2Bx 

- R.A. BONELL, Mechanisation and Strata Control Engineer, 
National Coal Board, North Yorkshire Area, PO Box 13 
Allerton Bytvater, CASTLEFORD North Yorkshire 

K. OIL AND GAS 

- Herrn Bergdirek-tor H. Mmos, Oberbergamt, Hindenburgplatz 9 
3392 CLAUSTHAL-ZELLERFELD, 

- F.J. ROLLF.KE, Bergoberrat, Oberbergamt, Hindenpurgplatz 9 
3392 CLAUSTHAL-ZELLER]~LD 

- P. CAJCJr, Ingenieur en Chef, Directeur des Mines, Ministere 
des Affaires Economiques,30 rue de Mot, B- 1040 BRUXELLES 

-Monsieur UU10URE, Ingenieur des Mines.a_l'Arrondissement 
Mineralogique de Bordeaux, 26 Cours Xavier Arnozan 
33076 BORDEAUX 

- De Hoogedelgestrenge Heer J.W. de KORVER., Inspecteur-Generaal 
der r.J:ijnen, Staatstoezicht op de !IIijnen Apollolaan 9 
ffi-:ER LEN ( L) 

- Ir,Th.M. JANSEN, Inspecteur der Ivlijnen, Staatstoezicht op de 
mijnen, Apollolaan 97 ~~~~ (L) 

UNITED-KINGDOM 

- J.A. ~ffiRSI~LL, Assistant Secretary, The Health and Safety 
F~ecutive, Safety and General Branch c, Reeina House 259-269 
Old Marylebone Road, LONDON NWl 5HR 
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-Mr. POGSON, Petroleum Production Inspectorate, Dept. of Energy 
'l1ha.mes House South, Millbank, LONDON SWlP 4QJ 

- Sig, Ing. P. SCIUTO, Direzione Generale Miniere Ufficio 
Nazionale, Minerario Idrocarburi, Via Molise 2 
I - 00187 ROMA 

- Afdelingsingenioer DAN BUCH, M:INISTERIET FOR GROENLAND 
Hausergade 3, DK - 1128 KOEBENHAVN K 

I. COMBUSTIBLE DUSTS 

- F. GROSS, Bergdirektor, Oberbergamt fur das Saarland und das 
Land Rheinland-Pfalz, 6600 SAARBRUCKEN, Am Staden 17 

- K. REINKE, Bergassessor a.D. Geschaftsfuhrer der Versuchs
grubengesellschaft mbH, 46 DOR~~UND, Tremoniastrasse 13 

-E. PROCID~OW, Sachgebiet Arbeitsschutz, IG Bergbau und Energie 
4630 BOC~l, Alte Hattingerstrasse 19 

- M. SCHNIFR, Direktor Bergassessor a.D. Bergbau AG WESTFALEN 
4600 DOrtT1!1UND 1, Silberstrasse 22 

- K. ROESGEN, ~ster Bergrat, a.D 1 Steinkohlenbergbauverein 
Abteilung Grubonsicherhei t, 43 ESS~T-KRAY, Frillendorfer Strasse 
351 

- D. RF.EH, Assessor des Bergfachs, Berggm..;erkschaft liche Versuchs
strecke, 4600 DORTMUND-DPRNE, Beylingstrasse 65 

- P. GO~~,ART, ingenieur en chef-directeur des mines, Adminstration 
des mines, I•1inistere des affaires economiques, 30, rue de Mot 
B 1040 BRUXELLES 

- J. BRACKE, Hofdingenieur-directeur der mijnen, Inst'itut 
National des industries extractives (INIFX) 60, rue Grande 
7260 PATUHAGES 

- J. MAYNE, directeur du Centre de coordination des moyens de 
sauvetage de Campine, 555, Kempische Steenweg, KIE\~ITT-HASSELT 

- G. DELACOTE (1) ingenieur general des mines, ministere de 
l'industrie et de la recherbhe, conseil general des mines 
35, rue Saint-Dominique, 75 PARIS 7e 

1) Chairman of the Working Party as r~presentative of the Restricted Committee. 
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- M.M. GILTAIRE, in~enieur, CERCHAR, Boite postale 2p, 
60103 CHElL 

- R.F. BERNARD, ingenieur des mines, Service des Mines 
Nord-Pas-de-Calais, 941 Rue Charles Bourseul, 59500 DOUAI 

- M. SCHWEITZER, Directeur du service technique des Charbonnages 
de France, 9, avenue Percier 75 PARIS Be 

- LARREUR, 54, rue Henri 4>'!art in, 6 2 LIEV IN 

- St. NOWAK, 4, rue Charcot, 62 LENS 

- M. STAIN, Ine. Div. T.P.E. (Mines) Ministere de l'Industrie 
du Commerce et de l'Artisanat, Service des Techniques du Sous
Sol et de l'Fnvironnement, 99 rue de Grenelle, 75700 PARIS 

- Ir. Th. M. JANSEN, inspecteur der mijnen, Staatstoezicht op 
de mijnen, Apollolaan 9, HEERLEN (L) 

UNITED-KINGDOM 

GERMANY 

- J. BLUNT, General Manager df rescue stations, The Lodge, 
South Parade, DONCASTER, YORKSHIRE 

- A.J.S. AINSWORTH, IDQ Senior District Inspector of Mines and 
Quarries, Health and Safety Executive, Regina House 259-269 
Old :Mary le bone Road, LONDON NWl 5RR 

-Dr. W.L. I~RRAY, Senior Principal Scientific Officer, Health 
and Safety Executive, Field Research Station, Harpur Hill, 
BUXTON, Derbyshire SK17 9JN 

- T. Me. GEE, National Union of Mineworkers, 222 Euston Road 
LONDON NWl 2Bx 

- S.J. CRIDDLE, Chief Scientist, National Coal Board, South 
Midlands Area, Newton Road, Nuneaton, WARWICKSHIRE 

- J.C. NIXON, Production Manager, National Coal Board, South 
Midlands Area, Coventry Colliery;Keresly, COVENTRY 
WEST-MIDLAND 

M. ~LTH PROTECTION IN COAtM~ 

- Grubeninspektor A. AUGST, Assessor des Bergfachs, Bergwerks
gesellschaft v;alsum AG, 4103 vJALSUM, Dr. -Wilhelm-Roelen Strasse 
129 

-A. STEBEL, Leiter des Sachgebietes Arbeitsschutz, IG Bergbau und 
Energie, 4630 BOCHllJl, Alte Hatt ingerstrasse 19 
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- J.B. CAZIER, ingenieur principal, a&ninistration des mines, 
Centre Albert, Place Albert Ier, 6000 CHARLEROI 

-G. DEGUELDRE, directeur de l'Institut d'hygiene des mines, 
Havermarkt 22, 3500 HASSELT 

- A. VAN DE WALLE, federation des mineurs CFTC, 21 rue Diderot 
62300 LENS 

- B. SCHNELL, ingenieur general des mines, Conseil general des 
mines, Ministere de l'Industrie et de la Recherche 
5, rue Barbet:de Jouy, 75007 PARIS 

- B. GRISARD, ingenieur principal, chef du service "sec~ite 
des mines", des Charbonnages de France, 9 avenue Percier 
75-PARIS 8e 

- R. BONAZZA, ispettore generale del corpo delle miniere, via 
Trieste 1, GROSSETO 

- F. BIAGIOLI, segretario Federestrattive, via Isonzo 42 
ROMA 

- Ir. Th. M. JANSEN, inspecteur der Mijnen1 Staatstoezicht op de 
Mijnen, Apollolaan 9, HEF..RI.EN ( L) 

-E. l~LIFR, Ing. chef de service adjoint; ARBF~~liliES, 
Boite postale 143, E8CH-ALZF.TTE 

lJN !TID-KINGDOM 

-B. GODDARD, director of Mining Environment, National Goal 
Board, The Lodge, South Parade, DONCASTER (YORKSHIRE) 

- L.D. RHYDD~RCH (1) H.M. Deputy Chief, Inspector of r.:iines and 
Quarries, Health and Safety Executive, Regina House, 
259-2.69 Old r·larylebone Road, LONDON 1H'11 5RR 

- T. r~Ic. GEE, National Union of Ivlineworkers, 222 Euston Road 
LONDON N\v 1 2Bx 

l)Chairman of the Working Party as representative of the Hestrioted Gommittee. 
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N. RESCUE ARRANG!XENTS, MINE.~FIRES AND 

UNDERGROUND COMBUSTION 

- Dipl.-ng. A •. COENDFRS, (1), Prasident des Landesoberbergamta 
Nordrhein-Westfalen, 4600 DORnqUND, Goebenstrasse 25-27 

- Bergassessor, a.D. Kr REINKE, GeschaftsfUhrer und Direktor 
der Versuchsgrubengesellschaft mbH Dortmund, 46 DORTMUND 
Tremoniastrasse 13 

- Dipl.-Ing. A. S~HEt~, Technischer Leiter der Hauptstelle fur 
das Grubenretturigswesen des Steinkohlenbergbauvereins, 
4300 ESSEN-KRAY, Schonscheidtstrasse 28 

- K. PALM, Abteilungsdirektor, Landesoberbergamt Nordrhein-West
falen, 4600 DORTMUND, Goebenstrasse 25-2'7 

- R. MUELLER, Dipl.-Ing. Betriebsdirektor, Leiter der Hauptrettungs
stelle in Fr.iedrichsthal, 6605 FRIEDRICHSTHAL 

- J. STASSEN, inspecteur general des mines, 49, rue des Augustins 
B 4040 LIE.GE 

- J. MAY~0, directeur du Centre de coordination de sauvetage du 
bassin de Campine, Kempische Steenweg, 555 KIEWITT-HASSELT 

- J. BRACKE, Hofdingenieur-directeur der ID1Jnen, Institut des 
Industries F~ractives (INIEX) 60, rue Grande, B 7260 P~TURAGES 

- R. GRISARD, ingenieur principal, chef du service "Securite 
des mines" Charbonnages de France, 9 avenue Percier 75 PARIS Be 

- G. ROGEZ, directeur du poste central de secours des Houilleres 
du Nord-Pas-de-Calais, rue Notre-Dame de Lorette, 62300 ~iS 

- J. CRETIN, ingenieur principal, poste central de secours, 
Belle-Roche, 57 MERLEBACH 

- J. CEREDE, Ing. en Chef de !'exploitation, B.P. 1, 
13590 l;'lEYRI-~UIL 

- M. CHEVILl.ARD, chef du service securite generale des H.B.L. 
Poste central de secours, Belle Roche, 57802 FREYMING-MERLEBACH 

- M.R. KOHALIK, Ingenieur T.P.E., Arrondissement :Mineralogique 
de Metz, 1, rue Eugene Schneider, 57000 METZ 

1) vhairman of the Wor~ing Party as representative of the Restricted Committee. 
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- H. BIEL, ingenieur, chef de service, Arbed-Mines, ESCH-ALZETTE 

- Dr. Ing. B. ANF~DA, ispettore generale, Via Strunpa, 26 Interne 
n° 8, 09100 CAGLIARI 

- Dott. Ing. E. ORRU, direttore della minera di Seruci, casella 
postale 117, 09Ql3 CARBONIA, CAGLIARI 

-Prof. Ing. P1 PIGA, titolare della cattedra df arte mineraria 
della facolta di ingegneria di Roma, via Eusossiana, 
00100 R01M 

- A. BRIGNOUE, Ing. ENEL, Mini era di Seruci, 09013 CARBONIA 
CAGLIARI 

- Ir. Th. M. JANSEN, inspecteur der mJ.Jnen, Staatstoezicht op 
de mijnen, Apollo1aan 9, HEERLEN (L) 

UNITED-KINGDOM 

- R.T. PURVIS, H.M. Principal Inspector of Mines and Quarries 
Health and Safety Executive, Regina House, 259-269 Old 
Marylebone Road, LONDON NWl 5RR 

- J. BLUNT, general manager of rescue stations, National Coal 
Board, South Parade, DONCASTER (YORKSHIRE) 

- L. MURRAY, Senior Principal Scientific Officer, Safety in Mines 
Research Establishment, Field Research Station, Harpur Hill 
BUXTON, DEr'1BYSHIRE SK17 9JN 

- Dr. D. MAKO~-JF:R, Scientific Control Director, National Coal 
Board, Coal House, Lyon Road, HARROH, Middlesex HAl 2EX 

- A. BUll•Th~1, National Union of Mineworkers, 222 Euston Road 
LONDON NHl 2Bx 

EXPERTS ON FIRE RESISTANT FLUIDS 

GERMANY 

- Dipl.-Ing. A.SCHE~·IE, Bergbau-Forschune GmbH, Hauptstelle fiir 
das Grubenrettungs-v1esen, 4300 ESSLN-KRAY, Schonscheidtstrasse 
28 

-A. COENDI:RS, Dipl.-Ing. Prasident des La.ndesoberbergamtes 
Nordrhein-\,Jestfalen, Goebenstrasse 25-27, 4600 DOflT~.~U1iJ"D 

-Dr. rer. nat. H.\-1. THOENES, Direktor, Technischer Ueber
wachill1esverein, e. V. 4300 E'SSFJJ, Steubenstrasse 43 

- Dipl.-Ing, K. GRUI.1BR.:r!:.CHT, Abteilungsleiter, Versuchsgruben
t:;esellschaft mbH, 4600 DO~-t·n.:u~-JD, 11remoniastrasse 13 
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-Prof. Dr. med. MALORNY, Direktor des Pharmakologisches 
Instituts d.er Universitat Hamburg, 2000 HAMBURG, Martinstrasse 52 

-Prof. Dr. med. C.A. PRTI~VESI, Hygiene-Institut des Ruhrgebiets 
4650 GELS~·IKIRCHEN, Rotthauserstrasse 19 

-Prof. Dr. med. BENTHE, Rharmakologisches Institut der Universi
tat Hamburg, 2000 IDU~BURG, Martinstrasse 52 

- Ch. FRENAY, Directeur divisionnaire des mines, administration 
des mines, division du Hainaut, Centre Albert, Place Albert Ier 
CHARLEROI 

- J. BRACKE, Hofdingenieur-directeur der ID1Jnen, Institut National 
des Industries Extractives (INIEX) 60, rue Grande, B 7260 
PA:TURAGES 

-G. BLANPAIN, ingenieur, Centre d 1 etudes et de recherches des 
Charbonnages de France, VEIDJEUIL-~~-HALATTE, BP 27, 60 CREIL 

- R. PLOUCHARD, ingenieur, chef du laboratoire lubrifiant 
59 SIN-Le:-}JOBLE 

- Dr, M~OUDRU, medecin-chef des Charbonnages de France, 
9, avenue Percier, 75 PARIS 8e 

Ir. VAH BLARICUl\1, Staatstoezicht op de mijnen, Apollolaan 9 
HEERLEN 0L) 

UNITED-KINGDOM 

- I.A. HOHIESON, HM Deputy Principal Inspector of Mechanical 
Engineering in Mines and Quarries, Health and Safety Executive 
Regina House , 259-269 Old Ktarylebone ·Road, LOUDON N~11 5RR 

- Dr. D. CUTLER, Principal Scientifc Officer, Safety in Mines 
Research Establishment, Field Research Station,Harpur Hill 
BUXTON, Derbyshire SK17 9JN 

- J .B. HALL, ·Deputy Chief Mechanical Engineer, National Coal 
Board, The Lodge 7 South PaT·ade, DONCASTEr1 7 YORKSHIRE 

- Dr. J.S. McLINTOCK, Chief Medical Officer, National Coal 
Board, Ho 1)art House LONDON SHl 

- Dr, SMr.PH, Medical Officer, Department of Health and Social 
Security, Alexander Fleming House, Elephant and Castle, 
LONDON s:ra 6BY 
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E.XPERTS ON STABILIZATION OF VENTilATION 

G:mMANY 

BELGIUM 

FRANCE 

ITALY 

- Dipl.-Ing. W. BOTH, Hauptstelle fur das Grubenrettungswesen 
des Steinkohlenbergbauvereins, 4300 ESSEN-KHAY, Schonscheidt
strasse 28 

- Dipl.-Ing •. E. SCHUBF.11T, Leiter der Priifstelle fiir Gruben -
wetterung der westfalischen Berggewerkschaftskasse, 4630 BOCHUM 
Alte Hattingerstrasse ~9 

- R. STENUIT, 66 Avenue de la Liberation, 6640 Rhodes St. Genese 

- E. JACQUES,departement. de thermodynarnique, Place du Levant 2 
LOUV A IN-LA-l~EUVE 

- J. CRETIN, ingenieur-principal, peste central de secours 
Belle-Roche, 57 MERLEBACH 

- E. Sll110DE, ingenieur en chef, Houilleres du bassin de Lorraine 
direction de l'F£onomie et de l'Informatique, 57 FREYMING
MT~LEBACH 

- M. CHAMPAGNAC, 93, rue Falguiere, 75015 PARIS 

- 0. SAMl.ffiRCO, Dott. Ing. Distretto minerario, Via Trieste 1 
I 58100 GROSSETO 

UNTTED-KINGDOM 

- H. DAVEY, ID~ District Inspector of Mines and Quarries, Health 
and Safety Executive Meldrum House, 15 Drumsheugh Gardens, 
EDINBURGH, FH3 7 QG 

- Dr. A.F. ROBERTS, Health and Safety Executive, Safety in Mines 
Research Establishment, Red Hill, SI~IELD S3 7HQ 

EXPERTS ON LONG-DISTANCE FLAME-RESISTANT CONVEYOR INSTALLATIONS 

GERDNY 

- A. COElJDERS, Dipl. -Ing. Prasident des landesoberbergarntes NRW 
Goebenstrasse 25-27, 4600 DOR~ruND 

- K. PAU•l, Abteilungsdirektor, . Landesoberbergarat Nordrhein-Hest
falen, 4600 DORrft,1illill, Goebenstrasse 25·-27 

- W. BarH, Dipl.-Ing. Hauptstelle fiir Grubenrettungswesen des 
Steinkohlenbergbauvereins, 4300 ISSEN-KHAY, Scho:nscheidtstrasse 28 

- K. GRUMBRT:CHT, Dipl.-Ing. Versuchsgrubengesellschaft, 
4600 DORTi.:UI·;D, Trernoniastrasse 13 
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FRANCE 
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-H. KOEHNE, Ing., Bergbau-Forschung, 4300 ESSEN-KRAY, Frillen
dorferstrasse 351 

- J. ~~YNE, directeur du Centre de coordination de sauvetage du 
bassin de Campine, Kempische Steenweg 555, HASSELT 

- J. BRACKE, Hofdingenieur-directeur der mijnen, Institut 
national des industries extractives (INIEX) rue Grande 60 
B 7260 P!TURAGES 

- M. TCHOULAKIAN, chef du service Materiel et approvisionnements 
Charbonnages de France, 9 avenue Percier, 75 PARIS Be 

- N. GOUTIER, 5 avenue H. Martin, 62800 LIE~IN 

- DELCLAUX, Laboratoire du CERCHAR, VERNEUIL-EN-HALATTE, BP 27 
60103 CREIL 

- JONAS, Chef du Service Mecanique Hydraulique, Houilleres du 
Nord-Pas-de-Calais, Centre A. Faivre d'Arcier, 59450 SIN-LE-NOBLE 

- H. BIEL, Ing. chef de service Arbed~lines, Esch-sur-Alzette 

UNITED-KINGDOM 

GERMANY 

- Dr. D. CUTLF~, Principal Scientific Officer, Safety in Mines 
Research Establishment, Field Research Station, Harpur Hill. 
BUXTON, Derbyshire SK17 9JN 

- F.N. SANDERS, Mining Research and Development Establishment 
National Coal Board, Ashby Road, Stanhope Bretby, Burton-on
Trent, STAFFORDSHIRE 

- L. WALKER, The N.C.B. The Lodge, South Parade, DONCASTER, 
Yorkshire 

- W.:£1;1. ROBERTSON, Chief Scientist, National Coal Board, Golden 
Smithies Lane, Hath-upon-Dearne, ROTHERH.'\.M,South Yorkshire 

o~ COMMON STATISTICS OF ACCIDENTS IN 

COAI.MINES 

- K. PA11y1, Abteilungsdirektor, Landesoberbergamt Nordrhein-Hest
falen, 4600 DO:~'l1l\:UND, Goebenstrasse 25-27 

- K. ROFSG~~-:ir, Erster Bergrat a. D. Steinkohlenbergbauverein 
43, ESS1<;N, Frillendor.t'er Strasse 351 

- G. STH..idC:-.r~J .. ;~uJ, 13ercdirektor, Landcsoberbergamt Nordrhein-West
falen, 4600 DORrrl>iUND, Goebenstrasse 25-27 
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- J. DE BACKER, ingenieur principal des mines, Administration des 
Mines, 30, rue de Mot, 1040 BRUXELLES 

- L. KOCH (1) 7 ingenieur en chef des Mines, Direction des mines 
ministere de l'industrie, du commerce et de l'artisanat, 
99, rue de Grenelle, 75 PARIS 7e 

- R. RIVIERE, chef de la division des statistiques, bureau de 
documentation miniere, 4, rue Las-Cases, 75 PARIS 7e 

- R. GRISARD, ingenieur principal, chef du service "securite 
des mines", Charbonnages de France, 9, avenue Percier, 75 PARIS 8e 

- M. LANDIER, ingenieur principal aux Charbonnages de France, 
9 avenue Percier, 75 PARIS 8e 

- Dott, Ing. M. PERSOD, Ingegnere Capo delle Miniere, distretto 
minerario di Iglesias, via Gramsci, 09016 IGLESIA~J (CAGLIARI) 

- Ing. G.B. NARBO~r.E, Ministero dell'Industria, del Commercio 
e dell!Artigianato, Serv. Sicurezza Mineraria, Via Veneto 33 
00100 ROMA 

- J. VAN 100, NV Nederlandse Staatsmijnen, Postbus 65, HF~ERLE~(L) 

- Ir. Th. M. JANSEN, inspecteur der mijnen, Staatstoezicht op de 
mijnen, Apollolaan 9, HEERLEN (L) 

UNITED-KINGDOM 

- J.S. MARSHALL, HM Deputy Chief , Inspector of Mines and Quarries 
Health and Safety Executive, Regina House, 259-269 Old Mary
lebone Road, LONDON NWl 5RR 

1) Chairman of the Working Party as representative of the Restricted Committee. 
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OFFICIAL REGULATIONS DRAWN UP IN 1975 AND 1976 

In 1975 and 1976, the various Community countries issued the following 
official regulations with regard to safety and health in coalmines. It should be 
noted that, in some countries, these regulations also apply to surface mines and 
quarries. 

FEDERAL REPUBLIC OF GERMANY 

I. Rhineland-Westphalia 

Opinion of contracting firms in the m1n1ng industry in the light of the 
Administrative order on an industrial safety and works medical service 
of 28.2.1975. 

- Guideline for the handling of dangerous materials of 6.2.1975. 

- Use of insulating foam in underground mines of 11.12.1975 

- Electrical properties of water barriers of 11.12.1975. 

-Materials for intermediate gear of 16.6.1975. 

-Hoisting ropes in highly stressed mine hoists of 4.7.1975. 

-Shaft signalling plants of 29.12.1975. 

-Guidelines for machine-driven floor-mounted trackways of 26.3.1975. 

-Guideline for fixed methane measuring equipment of 24.6.1975. 

-Rules governing abandoned mine workings of 8.1.1975. 

- Guidelines for the filling and capping of ventilation air shafts of 
2.9.1975. 

Utilisation of mine surveying work by land registry offices of 11.12.1975. 

- Inspection of records by insurance companies of 13.1.1975. 

-Mines supervision and mining industry cooperative association of 23.1.1975. 

-Waste disposal of 7.4.1975. 

Acts, administrative orders and decrees issued by the Federal Government and 
the Land Nordrhein-Westfalen with special significance for the mining 
industry : 
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A. Federal Government 

-Young Workers Protection Act (revised) of 15.4.1976 (BGBl. I p. 965). 

- Order for the Vocational Training of Mine Mechanics of 30.6.1976 (BGBl. 
I p. 1733). 

-Federal Construction Law Amendment Act of 18.8.1976 (BGBl I p. 2221). 

- Second General Set of Administrative Regulations implementing Title XI -
Central Register of Trades -of the Industrial Code of 7.5.1976 (supplement 
to Federal Gazette no. 62 of 30.3.1976). 

- Explosive Materials Act of 13.9.1976 (BGBl I p. 2737) 

-Wildlife and Countryside Protection Act of 20.12.1976 (BGBl. I p. 3574). 

B. Land Nordrhein-Westfalen 

Second Order amending the order on the supervision of by-product recovery and 
processing plants by the mining authorities of 7.5.1976 (GV. NW. p. 190). 

- Second "Land" Building Regulations Amendment Act of 15.7.1976 (GV. NW. p. 264) 

- Administrative order issued by the Chief Mines Inspectorate of Nordrhein
Westfalen on 16.7.1976 amending the administrative order on an industrial 
safety and works medical service. 

- Administrative order issued by the Chief Mines Inspectorate of Nordrhein
Westfalen on 10.12.1976_amendinQ: the administrative order-on lignite mines. 

-Noise protection measures of 17.5.1976. 

-Guidelines for the handling of dangerous materials of 20.7.1976. 

- Guidelines on fire precautions in the coalmining industry of 25.10.1976. 

- Instructions for the implementation of BVOE of 5.7.1976. 

- Design regulations for small diesel locomotives of 8.6.1976. 

-Guidelines for the use of parallel connection firing apparatus of 4.11.1976. 

- Guidelines for explosives stores in mines in underground other than 
coalmines of 22.12.1976. 

- Rockfall guidelines of 9.4.1976. 

- CH4 exception guidelines of 30.4.1976. 

- Guidelines for hand-held explosimeters of 12.5.1976. 

- Guidelines for portable methane (CH
4

) monitoring devices of 16.6.1976. 

- Guidelines on outbursts of gas of 6.8.1976. 

- Guidelines for fixed carbon monoxide (CO) monitoring devices of 18.8.1976. 
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- Guidelines for stability tests of 4.3.1976. 

-Collaboration between mining authority and water authorities of 23.11.1976. 

- Safety regulations for surveying work of 10.3.1976. 

- Training of industrial safety experts of 19.5.1976. 

Medical aid plan of 15.10.1976. 

Approval procedure for coking plants of 12.3.1976. 

Central register of trades of 9.12.1976. 

II. Saar 

Administrative Order issued by the Chief Mines Inspectorate for the Saarland 
and Rhineland-Palatinate on 21.3.1975 on exploration and geophysical prospection. 

Administrative Order issued by the Chief Mines Inspectorate for the Saarland 
and Rhineland-Palatinate on 1.6.1976 on coalmines. 

Directive issued by the Chief Mines Inspectorate for the Saarland and Rhineland
Palatinate on 15.9.1976 on fire-fighting in underground coalmines. 

Regulation issued by the Chief Mines Inspectorate for the Saarland and Rhineland
Palatinate on 15.9.1976 on fire prevention in underground coalmines. 

Directive issued by the Chief Mines Inspectorate for the Saarland and Rhineland
Palatinate on 20.10.1976 on the destruction of explosives. 

Directive issued by the Chief Mines Inspectorate for the Saarland and Rhineland
Palatinate on 7.12.1976 on the establishment and management of explosives stores 
in underground non-coal mines. 

Directive issued by the Chief Mines Inspectorate for the Saarland and Rhineland
Palatinate on 30.12.1976 on the specifications relating to stonedust and the 
testing of dusts. 

FRANCE 

- Instructions on the prevention of pneumoconiosis and silicosis in coalmines, 

- Regulation on the protection of workers in mines and quarries employing 
electrical apparatus, 

- Instructions on teh control of flammable dusts in mines for the extraction 
of solid mineral fuels. 

UNITED KINGDOM 

The Mines and Quarries (Metrication) Regulations 1976 which substitute metric 
measurements for imperial measurements in certain parts of the Mines and 
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Quarries Act 1954 and in 

(i) 

(ii) 

(iii) 

The Coal and Other Mines (Height of Travelling Roads) 
Regulations 1956; 

The Coal and Other Mines (Ventilation) Regulations 1956; 

The Coal Mines (Clearance in Transport Roads) Regulations 1959. 

- The Coal Mines (Precautions against Inflammable Dust) Temporary Provisions 
Regulations 1976 were made to allow a modified sampling procedure for the 
long periods of summer holiday. 

- The Fire Certificates (Special Premises) Regulations 1976 which provide for the 
inspection and issue of Certificates to buildings at the surface of mines. 





ANNEX V 

RECOMMENDATION 

on the application of dust binding by hygroscopic 

salts as a means of combatting coal dust explosions 

adopted by the Mines Safety and Health Commission on 

3.9.1976 and submitted to the governments of Member 

States in accordance with Article 1 of its terms of 

reference for action in accordance with Article 4 



V/2 

1. Introduction 

On 23 November 1970 the Mines Safety and Health Commission 

instructed the Working Party on Flammable Dusts to study protective 

measures against dust inflammations and explosions, in particular: 

- neutralization of dusts {in situ dust suppression, stone dusting, 

spraying, dust binding by salts and coagulating pastes, powders 

etc.), this study to comprise comparative analysis of the 

regulations applying in the Member States and the United Kingdom, 

and of the ways in which the various procedures are applied; 

water barriers of varying designs for halting dust explosions, 

hybrid explosions of dust and firedamp and pure firedamp explosions. 

In accordance with a proposal of the Working Party on Health, 

in situ dust suppression, considered a priority measure, was dealt 

with in the •Recommendation embodying directives on means of supp

ressing dust concentrations in underground workings•, published in 

the 8th Report of the Mines Safety and Health Commission, Annex VI, 

June 1971, while the Working Party on Flammable Dusts drew up the 

following three information reports, which were adopted by the Mines 

Safety and Health Commission on 22 January 1974 and 3 May 1974 and 

annexed to the 11th Report of the Mines Safety and Health Commission 

{Annexes VI, VII and VIII): 

1. Information report on procedures for neutralizing dusts using 

salt pastes, powders and flakes. 

2. Information report on water barriers for containing dust explosions 

underground, as used in the Federal Republic of Germany. 

3. Report on triggered barriers and recommendations for their use 

underground. 
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The first report deals with one of the ways of neutralizing 

or binding dusts and describes the experience gathered in Germany 

and the Netherlands in the application of this procedure, which 

was made a statutory requirement following the results of a number 

of conclusive full-scale tests.* 

In the report, the Mines Safety and Health Commission discusses 

the advantages and disadvantages of this new procedure, with the 

aim of assisting the appropriate bodies to select the most effective 

procedure for each application. It takes the view that dust binding 

using hygroscopic salts is an effective way of neutralizing inflamm

able dusts, that it can be used along with other methods already 

adopted, and that other countries could make use of it. 

Following the experience gathered in several Member States, 

the Mines Safety and Health Commission considers it appropriate to 

submit immediately to governments the present recommendation on dust 

binding by means of hygroscopic salts, with the objective of prevent

ing dust explosions, without waiting until a recommendation on 

barriers, (the ultimate means necessary to stop an explosion}, is 

finalized. 

* See points 5 and 6 of the References on p. 8 of this document. 
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The principle of the action of hygroscopic salts and the 

application thereof in mines are listed in Annex VI of the 11th 

Report and summarized in the Annex to this recommendation. It may 

simply be stated here that pastes, powders and flakes of the 

hygroscopic salts cac1
2 

and MgC1
2

, distributed on the roof, sides 

and floor of roadways, combine with the dampness in the air in the 

mine to form an agglutinating solution which retains the dust. 

This action is continuous and long-term, the dust being 

retained as long as enough of the saline binder is present. In a 

roadway with a low dust make, it may remain effective for several 

months, whereas in a roadway with a high dust make, experience has 

shown that it may be necessary to renew the saline compound once 

per month, or even more often. 

With the non-continuous stone dust method, a layer of coal 

dust may be deposited between applications. This layer varies in 

thickness according to the dust make and, in certain circumstances, 

even a very thin layer of 0.1 mm may be enough to propagate an 

explosion. In order to provide adequate protection against explosions, 

stone-dusting has thus to be carried out at appropriate intervals. 

Trials are planned in the U.K. and U.S.A. with continuous stone-
* dusting; these will be followed with interest. 

Compared with spraying with water alone, the solution of hygro

scopic salts has the advantage that it does not evaporate, the 

duration of its effectiveness depending solely on the quantity of 

dust to be bound. 

The dust binding method therefore constitutes a positive step 

forward in protection against coal-dust explosions. Its application 

is particularly advisable wherever appreciable quantities of coal

dust are produced, e.g. by coal winning and conveying operations, and 

deposited on the roadway roof, sides, and floor by the ventilating 

current. This applies particularly to gateroads and other belt 

conveyor roads and to transfer and loading points. It would 

* Long-term tests on the stone-dust method are currently being carried out in the 
u.s.A., and in the U.K. The results are awaited with interest. 
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theoretically apply to coalfaces, and in the immediate vicinity thereof, 

but the technique cannot be employed here for practical reasons. 

In addition to its effectiveness against explosions, the 

procedure has other advantages: 

a) a retarding effect on timber fire when the salts are applied to 

mine timber~ particularly when the wood has been impregnated in 

advance with a saline solution; 

b) a beneficial effect on health, the environment and the climate since the 

penetration into the lungs of fine dust and particularly in the irritation due 

to coarse dust, are considerably reduced, and visibility is much 

improved. The humidity is also reduced. 

However, the procedure does have certain disadvantages ~hich 

are described in the preceding report (Annex VI of the llth Report), 

the most important being corrosion and in particular the effects 

thereof on electrical installations. Following a report by the 

Working Party on Electricity, these effects were described in a 

'Policy statement on the deleterious effects of dust-binding 

processes using saline pastes and powders upon electrical plant 

underground', (9th Report of the Mines Safety and Health Commission, 

Annex IX - July 1972) • 

This question is covered in the information report, Annex VI 

to the 11th Report, in which the Mines Safety and Health Commission 

lists the measures which can be taken to reduce these deleterious 

effects, and in which it takes the view that these disadvantages 

should not be regarded as an obstacle,given the good results in the 

suppression of the inflammable dust. 

The application of salts may occasion inconvenience to personnel, 

either during the spreading of the powder, or by making the floor 

slippery. These disadvantages can be minimized by certain precautions 

(Annex VI to the 11th Report) • The method of use, amply explained 
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in the information report, is summarized in the Annex, both for 

the treatment of the floor by flakes and for the treatment of the 

roof and sides by paste or powder, or by a combination of these 

saline products. However, an effective neutralization of dust in 

those cases where salts are used is obtained either :-

a) by treating the entire periphery of the roadway with a binding 

agent; 

or 

b) by treating the floor with a dust binding agent (generally flakes) 

and using the stone-dusting process for the sides and the roof, 

allowing for the fundamental limitations of the latter process as 

mentioned. 

When the dust binding process is used on the entire periphery 

of a roadway, use must be made of water barriers and not of stone 

dust barriers. As stone dust and coal dust alike are rendered 

indispersable by pastes and powders, stone dust barriers become 

largely ineffective. (l) 

In addition, dust binding need not be used for explosion 

prevention purposes: 

- in permanently very wet mine workings or sections of roadways 

(either naturally or artificiallywet). 

- where protection against explosions can be maintained effectively 

by stone dusting. 

(l) At the moment, there is insufficient experience on the aglornerating 

effect of the hygroscopic salts, on water-proof stonedust used in 

certain countries in stonedust barriers. 
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Furthermore, dust binding by hygroscopic salts is not 

recommended in the following cases: 

- in very steep workings, because these can be particularly 

slippery; 

- in faces and in the immediate vicinity of the face if there is 

any particularly sensitive equipment in these zones; 

- in the ~ediate vicinity of the trolley wires in trolley loco 

roads and of the load-bearings and haulage elements of overhead 

monorails, as well as rope haulage. 

3. Recommendation 

1} The Mines Safety and Health Commission recommends the proper 

application of hygroscopic salts as a protection against 

dust explosions, particularly in places where coal dust makes 

are likely to be high. 

2) The Mines Safety and Health Commission considers that stone 

dusting, whether applied over the whole periphery of roadways 

or in combination with dust binding on the floor is a 

suitable alternative provided it is regularly and properly 

applied. Particular attention is drawn to the danger when a 

layer of coal dust forms on stone dust (even a thin layer) • 

3) The recommendation does not apply to naturally and constantly 

wet mines and does not preclude water spraying at certain 

points in the mine. 
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ANNEX 

1. Principle of dust binding with hygroscopic salts 

* 

The principle of dust binding is that the dust generated 

during operations is thoroughly moistened with water to ensure 

that it remains indispersable. In order to prevent evaporation, 

aqueous solutions of highly hygroscopic salts such as calcium 

chloride (Cacl
2

) or magnesium chloride (Mgcl
2

) are used. A surface 

active substance (wetting agent) is added to these solutions since 

coal dust usually cannot be sufficiently moistened by water or 

saline solutions alone. 

These saline solutions crystallize at relative humidities of 

less than 40%. Above 40% (which covers climatic conditions in the 

West European coal industry) the concentration of the saline 

solutions is determined by the prevailing air humidity and temper

ature. It is conditioned by absorption of water from the airstream 

or by evaporation as the case may be. 

The dust which settles on the roofs, sides and floors of 

roadways is constantly moistened by this saline solution which 

contains wetting agents. The thickness of the layer of moistened 

dust increases as long as sufficient wetting agent solution can 

reach the surface and is thus available to bind the dust that is 

constantly being produced. Dust binding ceases when the dust make 

is too great for the solution available and blowing causes the dust 

to disperse. A further application is then necessary. 

An information report on the type and composition of dust binding 

* agents has already been published • 

Dust binding capacity is variable and decreases: 

-as the proportion of fine particles in the dust make increases; 

-as the proportion of dirt in the dust decreases; 

- with certain types of coal dust.-

11th Report of the Mines Safety and Health Commission (1973, Annex VI). 
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2. Application of dust binding agents 

Treatment of the floor 

Salt flakes are the most suitable binding agents for treating 

the floor. They can be applied manually (with a shovel) or 

mechanically. 

Care should be taken to ensure that small coal and dust 

accumulations are first removed from the floor. The salt flakes 

can with advantage be applied to existing layers of stone dust in 

order to make the surface less slippery. This particularly applies 

to inclined workings. 

Treatment of roof and sides 

Salt paste and powder are both suitable for binding dust on 

the roof and sides. For further details reference should be made to 

the information report mentioned* in paragraph 1. on p. 2 of this report. 

Combined applications 

Paste, powder and flakes can be used individually or in 

combination. When pasteand powder are applied sufficient saline 

substance generally falls on to the floor to make any special treat

ment of the floor unnecessary, unless special sources of dust are 

present (transfer points, loading points, airlocks) • Flakes can 

be used for any additional floor treatment which may prove necessary. 

Flakes on their own are suitable only for treatment of the floor 

and possibly the bottom part of roadway sides. 

Effective dust neutralization is achieved: 

a) by treating the whole roadway periphery with dust binding 

agents; 

b) by treating the floor with binding agents (usually flakes) and 

by applying stone dust to the roof and sides. Stone-dusting, 

however, is subject to the basic reservations expressed in item 2. 
of the Recommendations (Para. 3. 2. P• 7). 



ANNEX VI 

NINTH REPORT 

on 

Mine-Rescue Services, Organization, Personnel, Apparatus 

available, and recent developments for rescue work. in 

irrespirable atmospheres, giving the position in Member 

States of the Community as at 31.12.1975 

(Adopted by the Mines Safety and Health Commission on 

23rd. March 1977 in accordance with Articles 3 and 6 

of its Terms of Reference) 





1. Main coordinating Agencies: 

Allemagne 

(Germany) 

Belgique 

(Belgium) 

France 

(France) 

Irlande 

(Ireland) 

Royaume-Uni 

(United Kingdom) 

VI,l 

MINE RESCUE SERVICES 

Address of Agency 

Haupstelle fur das 
Grubensrettungswesen: 

Essen 

Aachen 

Friedrichsthal (Saar) 

Coordinatiecentrum, 
Reddingswezen,Kempische 
Steenweg 555, B 3500 Hasselt 

Monsieur J. Cretin, 
Belle Roche Rescue Centre, 
F 57 Merlebach, 
Lorraine. 

Monsieur G. Rogez, 
Rescue Centre Nord-
Pas-de-Calais, 
Rue Notre Dame, 
F 62 Lens. 

Rescue Services based 
on individual mines 
(Rescue Superintendant) 

J. Blunt Esq., N.C.B., 
The Lodge, 
South Parade, Doncaster, 
Yorkshire, England. 

B. Goddard Esq., N.C.B., 
The Lodge, 
South Parade, Doncaster, 
Yorkshire, England. 

H.M. Inspector of Mines & 
Quarries, Health and Safety 
Executive, Millbank, 
London, SW1P 4QL. 
(Mr. Carver: Mr. Rhydderch) 

Telephone No. 

0201/21866 
0241/71089 

06897/8015 

011/22/28/87 

87/04/19/95 

21/28/24/31 

See Mine 
Telephone Nos. 

0302/66611 

0302/66611 

01/211/3000 



2. Number of Central Rescue 
Stations: 

(This list includes only 
those that are manned 
24 hours/day) 

Number of Local Rescue 
Stations: 

Number of fully-trained 
rescue personnel: 

a) coal mines 

b) other mines 

Number of fully-trained 
Eart-time personnel: 

a) coal mines 

b) other mines 

:full time 

ALLEMAGNE 
(Germany) 

5 

105 

207 

none 

4 191 

748 

BELGIQUE 
(Belgium) 

4 

6 

none 

none 

436 

-

FRANCE 
(France) 

2 

35 

none 

none 

1213 

-

ffiLANDE 
(Ireland) 

none 

none 

none 

none 

none 

70 

ROYAUME-UNI 
(United Kingdom) 

25 

1 

251 

none 

2404 

120 

I 

.. 
1\) 



6. 

* 

Total number of workers on 
books; men employed under-
ground: 

a) coal mines 

b) other mines 

Fully self-contained breathing 
apparatus with operational life 
of two hours or more: 

a) type of apparatus 

b) Number available 

c) Gas supplied 

d) Rated operational 
life/minutes 

ALLEMAGNE 
(Germany) 

122,300 

5,500 

Draeger* 
& 

Auer 

2540 

oxygen 

120-240 
minutes 

BELGIQUE 
(Belgium) 

20,549 

-

Draeger * 
& 

Fenzy 

303 

oxygen 

120-240 
minutes 

FRANCE 
(France) 

46,452 

-

Draeger * 
& 

Fenzy 

828 

oxygen 

120-240 
minutes 

IRLANDE 
(Ireland) 

250 

775 

Caa * 

54 

oxygen 

120 
minutes 

ROYAUME-UNI 
(United Kingdom) 

192,000 

3,166 

Siebe Gorman * 
Aerorlox 

Proto 

1350 

Compressed oxy-
gen and liquid 
oxygen 

120 
minutes 

The Secretariat of the Mines Safety and Health Commission hold details of the numbers of apparatus of each particular type. 
These can be provided on demand. 

< H 

l.v 



B. Number of emergencies in 
last 2 ;Eears in which 
Rescue Apparatus was 
used: (excluding practices) 

a) coal mines - no. in total: 

for saving life: 

to seal off 
Districts: 

other instances: 

b) other mines - no. in total: 

! 

ALLEiaGNE 
(Germany) 

128 

none 

23 

105 

10 

BELGIQUE 
(Belgium) 

1 

none 

1 

none 

none 

FRANCE 
(France) 

32 

2 

19 

11 

2 

IRLANDE 
(Ireland) 

none 

none 

none 

none 

3 

ROYAUMF-UNI 
(United Kingdom) 

18 

1 

6 

11 

none 

;:i 
:p.. 



Use of Filter Self-rescuers: 

a) coal mines - no. in use: 

type of apparatus: 

b) if in use in other mines: 

ALLEMAGNE 
(Germany) 

126,000 

Draeger 
& Auer 

yes 

BELGIQUE 
(Belgium) 

6,200 

Draeger 
& Auer 

no 

FRANCE 
(France) 

none 

-

-

IRLANDE 
(Ireland) 

Draeger 
& MSA 

yes (36) 

ROYAUME-UNI 
(United Kingdom) 

250,000 

MSA 

yes 

;:j .. 
\Jl 



PRlliCIPAL CHANGES. =================• 

1. Changes occurring 
since 1970 in 
Organizational 
Procedure: 

2. Changes since 1970 
in Operational 
Procedure: 

ALLEMAGNE 
(Germany) 

No changes in 
Organizational 
Procedure. 

No changes in 
Operational 
Procedure. 
The VHF radio 
alarm systJm has 
benn extended to 
all mines. 

Reports from Rescue Stations 

BELGIQUE FRANCE 
(Belgium) (France) 

New instructions Introduction of 
to directors of radio for calling 
rescue stations out rescue work-
allowing greater ers from their 
latitude in homes in the 
drawing up 3- Lorraine. 
year organi za-
tional plans. 

The organizational 
plans allow for 
the mines to have 
greater responsib-
ility for rescue -
service cover than 
hitherto. Radio call 
out of rescue worker1 
in the near future. 

ffiLANDE ROYAUME-UNI 
(Ireland) (United Kingdom) 

Each of the No changes in 
four large metal organizational 
mines has 2 procedure since 
rescue teams 1970. 
available co-
ord.inated by a 
Mines Rescue 
Superintendant. 

Fire and Rescue The organization 
Regulations en- of individual 
acted in 1972 Rescue Stations 
which require has been linked 
teams to have to form a fully 
regular practices. integrated 
These services National Servioe. 
are available to 
all mines. 



3. Changes in~ 
of Apparatus: 

Changes since 1970 
in types of Fire, 
Combustion or Explosion 
experience: 

ALLEMAGNE 

Replacement of the 
Draeger BG 160A 
apparatus by the 
Draeger BG 174 
apparatus, having 
240 minutes operat
ional life. 

The following proced 
ures have been intro 
duced and extended : 

~Hydromechanical Hard 
stem stoppings (also 
over great distances 

-The use of Nitrogen 
to reduce the risk 
of explosion 

-Pressure balancing 
to reduce the rate 
of spontaneous 
combustion or fire. 

BELGIQUE FRANCE 

Replacement of the Introduction of 
Draeger BG 160A by 652 Fenzy 66 
t~e Draeger BG giving 45 min-
174 apparatusf having utes of protec-
240 minutes operat- tion in oxygen 
ional life. deficient 

No change noted 
in this period. 

atmospheres. 
Introduction 
of Draeger BG 
172 and 174 
apparatus with 
240 minute 
life. 

Detection of 
heatings by 
multi
directional 
UNOR apparatus 
with compressors. 

ffiLANDE 

The mine oper
tors are 
Canadian based 
companies and 
have adopted 
the McCaa type 
apparatus. 

No changes in 
fire, combus
tion or explo
sion experience 
noted. 

ROYAUME-UNI 

No changes in 
apparatus in use; 
development of 
compressed oxygen 
rescue apparatus 
and escape appa
ratus has continued. 

One exlosion 
(Houghton Main). 
Several spon
taneous combust
ion fires of 
various magni
tudes including 
one at a Potash 
mine. 





The Use of Filter Self Rescuers in 

European Coal Mines 

PART II. Maintenance and Training 

ANNEX VII 

(Adopted by the Mines Safety and Health Commission as an 

important information report in accordance with Articles 
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1. Current Regu1ations and Instructions in EEC countries 

At present only the U.K., Belgium and the Federal Republic of Germany 

have official regulations or instructions on maintainance, servicing 

and checking of self-rescuers in the field and schemes for the instruct

ion of personnel in their use. 

The relevant documents in the U.K. are the NCB Notes of Guidance on 

Self-Rescuers comprising 

- NGSR/9- Maintainance, Withdrawal and Replacement Procedures. 

- NGSR/5 and NGSR/12 - Training in the Use of Self-Rescuers (covering 

the Type 265 and T.ype 275 respectively). 

- NGSR/6 and NGSR/13 - Description of the Type 265 and Type 275 

Self-Rescuers. 

- NGSR/8 and NGSR/14 - Care and Maintainance of Self-Rescuer Training 

:rvbdels. 

In Belgium the relevant instructions are contained in 

The Royal Decree dated 2nd December 1957 : approval, provision, 

daily inspection and maintainance of self-rescuers ; initial training. 

- The Circulars of the Director General of Mines Nos. 106, 106 bis, 

106 ter and 106 quater : conditions of approval for self-rescuers, 

daily checking and maintainance, initial training of personnel. 

- Directives for the training of instructors in the use of filter 

self-rescuers. 

Directives for the training of personnel in the use of filter 

self-rescuers. 

- Directives for the cleaning and disinfection of the training model 

filter self-rescuers. 

In Germany, the relevant documents are the following regulations : 

- Guidelines for the Construction, Testing and Assessment of Self-

Rescuers. 
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- Scheme for Instruction in the Use, Checking and Maintainance of 

Filter Self-Rescuers (FSR-Plan). 

- Instructions for the various types of self-rescuer. 

2. Maintainance and Checking 

2 .1. General 

The aim of maintainance is to ensure that the miner underground is 

always supplied with a self-rescuer which is effective. 

To achieve this the following tests may be required : 

( i) 

(ii) 

(iii) 

(iv) 

(v) 

Type Acceptance Test (see Part I of this report) 

A Production Quality Control Test 

A Harranty Test 

Serviceability Test (Extension of carrying life) 

Checks at the mine 

Daily inspection 

Periodic weighing 

General serviceability assessment 

2.2. Responsible Persons and Testing Laboratories 

2. 2.1 At the Mine 

It is important that the responsibility for routine checking and 

maintainance of self-rescuers be clearly defined 

In Belgium, the U.K. and Germany, the manager of the mine, or his 

appointee, is responsible for the checking and maintainance of self

rescuers. In the U.K. overall supervision is undertaken by staff at a 

central point. In the Federal Republic of Germany and in Belgium, 

technicians are specially appointed at the mine for checking and 

maintainance. 

2.2.2 Testing Laboratories 

The above mentioned tests - with the exception of 1·mrk done at the 

mines - are carried out by the following establishments in their 

respective countries : 

In the United Kingdom 

NCB Scottish Laboratory, Edinburgh. 
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In Belgium : 

Institut National des Industries ~ractives (INIEX), 
Division de P!turages. 

In Germany ~ 

Hauptstelle fUr das Grubenrettungswesen, Essen. 

The Hauptstelle fUr das Grubenrettungswesen in Hohenpeis
senberg (T.ype approval only) 

2.3. Maintainance at the Mine 

2.3.,1. Daily servicing 

Similar servicing procedures exist in all member states. When self

rescuers are returned at the end of the shift, a visual inspection 

is carried out. Those that are obviously damaged are replaced 

immediately from stock. There are minor differences in the system 

from one coal field to another. 

2.3.2. Weighing 

Regular weighing of filter self-rescuers is used to check whether a 

rescuer has absorbed moisture from the atmosphere. Absorption of 

moisture will reduce the effective life of the rescuer and indicates 

faulty sealing of the rescuer case. An early detection of moisture 

pick up enables the seals to be repaired. The frequency of regular 

weighing is dictated by local circumstances, but shall not be less 

than quarterly. 

Periodic weighing is not essential with vacu~sealed filter self

rescuers, as the loss of vacuum will be indicated by the opening of 

the case. Fbr safety reasons the rescuers should still be weighed at 

least once a quarter. 

2.3.3. Withdrawal from service 

In Germany self-rescuers that have gained more than 12 g. in weight 

because of absorption of moisture are withdrawn from service. The 

Belgian practice is similar to that in Germany and it is intended 

to introduce the same requirement in the U.K. when new type filter 

self-rescuers (275) come into service, to replace the present 

regeneration procedures. 

In Germany and Belgium the dustiness is taken into account in the 

points system for the routine re-licensing the rescuer after 4 years 

in the field. 
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In Britain if a rescuer is found to have more than 4 g. of loose 

reagent fines in the bottom of the case it is removed from service 

and replaced. 

2.4. Replacement of Self-Rescuers 

2.4.1. In the United Kingdom 

In the United Kingdom the testing and replacement of self-rescuers 

in service do not follow a rigid system ; it is regarded as desirable 

to replace all self-rescuers over a period of about 8 years. The 

replacement does not, however, follow a strictly chronological order 

but is based on continual assessment of the performance of self

rescuers in the field, spot checks and periodic sampling and testing. 

This m~ mean that some self-rescuers are replaced before 8 years 

have elapsed. 

2.4.2. In Germany 

In Germ~ it is accepted that a self-rescuer has a carrying life 

of at least 4 years without any significant deterioratio~ of its 

performance. After this time all self-rescuer production series must 

be tested in a Central Testing Laboratory * to see whether they are 

suitable for further use. The assessment is based on a points system 

which takes into account the general condition of the rescuer, the 

dustiness of the filter, the breathing resistance and the CO-slip. 

According to the points value obtained the rescuers may either 

continue in service for a further year or 9 months (followed by a 

resample), 6 months definitive life or immediately be withdrawn. 

For the above tests a 1% sample is taken. If the warranty perform

ance only has to be checked, a 0,5% sample of the series is 

sufficient. The system is described in detail in the annex. 

2.4.3. In Belgium 

In Belgium the German rules have been adopted except that for warranty 

testing a 1% sample is taken (not 0,5 %). 

2.4.4. Reserve Stocks 

In the U.K., Belgium and in Germany, self-rescuers withdrawn from 

service are replaced either from reserve stocks held for the purpose 

or from current production. The reserve stocks are subjected to per

iodic checks. Reserve rescuers are weighed and examined before re-

issue. 

* (The Hauptstelle fur das Grubenrettungswesen, EBsen-Kr~) 
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The actual carrying life of a self-rescuer in service cannot be 

predicted with certainty in spite of much accumulated experience to 

date. It depends on a number of factors including the quality of the 

rescuer when.new and the conditions it meets in daily use. The 

replacement of self-rescuers, therefore, is always based on the 

results of check tests described above. 

3. Training 

3.1. Introduction 

In addition to the technical quality of the filter self-rescuers the 

training of personnel in their use is of paramount importance. 

Experience has shown that a rescue system is successful only when all 

men are well trained in the use of self-rescuers and keep them always 

ready to hand. The aim of the training is to ensure that miners know 

when, how and where a self-rescuer can and should be worn and that 

they are aware of its effective life. They must be able to open and 

don their self-rescuers in complete darkness and in unfavourable 

conditions. 

To this end the training course must explain the purpose, construct

ion, operation, handling and use of filter self-rescuers. It must 

also cover the possible production of toxic gases by mine fires and 

explosions and their effect on man. Special mention should be made 

of the fact that a self-rescuer will get hot in atmospheres contain

ing high concentrations of carbon monoxide. The correct behaviour 

when wearing the rescuer during escapes must be stressed. To get the 

necessary dexterity and "the feel" of the self-rescuer an exercise 

session is necessary. 'rhe training must stress that - in order to save 

lives - the rescuer must always be ready to hand and therefore it 

should be carried on the person at all times. At the end of the train

ing a test should be carried out to make sure that all men can open, 

don and wear their filter self-rescuer correctly in the dark. 

3.2. Responsible Persons 

In the U.K., in Germany and in Belgium at every colliery a person is 

nominated by the manager to be responsible for the carrying out and 

supervision of training of pit personnel in the use of self-rescuers. 

Additional personnel is provided to assist with the instruction and 

training. 
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The person in charge is responsible both for the initial training 

of new employees and for the refresher training of all underground 

personnel. 

3.3~ Training of Personnel employed underground at the mine 

3.3.1. General 

It is advisable that training is carried out in small groups; the 

number in each group being dependent on local circumstances. An 

adequate number of practice self-rescuers should be available. The 

importance of carrying the self-rescuer on the person at all times 

should be emphasized. 

3.3.2. Initial Training 

The initial training for new entrants into the industry should 

include an explanation of the function, use and the limitations 

of the filter self-rescuer, together with a practical demonstration 

of the procedures for opening, donning and wearing. A practice 

session and exercise wearing a self-rescuer must be included, and 

on completion of the training, every participant should be given a 

booklet describing the use of the rescuer. 

3.3.3. Hefresher '!"'raining 

Refresher training of personnel in the use of filter self-rescuers 

is to be given at intervals not exceeding 2 years. Its main purpose 

is to give men practice in opening and donning the rescuer and to 

familiarise them with the feel and the breathing resistance of the 

rescuer in the wearing position when walking and crawling. 

3.4. Special Training 

In Belgiumi Germany and the United Kingdom all persons not normally 

employed below ground, who wish to go underground and who have not 

attended a training course in the use of self-rescuers, shall be 

given a demonstration and instruction in the use of rescuers before 

going underground. 

+) In Belgium this rule is not applied to Heekend visitors who are 

not employed in coalmining'. 



3.5. Training of Instructors and Maintainance Personnel 

In Belgium, Germany and in the United Kingdom training of self 

rescuer instructors is the responsibility of the Rescue Service. 

The training syllabus is practically identical in all three countries. 

Copies of the Training Instructions are attached as Appendices. The 

number of instructors required depends on the organisation and size 

of the colliery. 

The training of self-rescuer maintainance men proceeds along similar 

lines in the three countries, where the responsible centres are the 

Centrale de Sauvetage, the Hauptstelle fUr das Grubnerettungswesen, 

and the NCB Scientific Control (Area or Regional Scientist). 

3.6. Training Aids 

Suitable aids and equipment are necessary. The most important item 

is the training model self-rescuer which enables the opening, fitting 

and wearing of a self-rescuer to be simulated. The training models 

must be so constructed that they differ as little as possible from 

the normal rescuer, and are easy to clean and disinfect. 

other useful aids to training are films, slide/sound tape combinat

ions, and instruction booklets. They are used in all member countries. 

The aids employed should have the approval of the competent establish

ments. 
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MEMORANDUM 

on 

THE NEUTRALIZATION OF MINE FIRES BY THE INJECTION OF NITROGEN 

(Adopted by the Mines Safety and Health Commission on 23rd March 

1977 as an important information report in accordance with Articles 

3 and 6 of its Terms of Reference) 
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The WorJc1nv Party on Mi.ae aeacae Arr•llCJ••a of the Steiakohlea

bergbauvenin decided to prepare tbia MIIOZ:andua after aeYeral aine _. .. 

bad been. successfully controlled in 197.t and 1975 by tbe injection of 

queous n1troqen, and • conaiderable decrease wu effected by this method 

in the risks associated with the control of mine fires. '.ft\e aemorandua • s 

primary aiM is to enable collieries to prepare themselves for the 

application of thia -thod; at the saae ti .. it •• intended to serve as 

a record of the practical experience gained. 

The task of drafting the memorandUJD was undertaken by a workinq party 

coeposed of a number of exports employed by collieries and the Central 

Office for Rescue Araanqements, (under the direction of the colliery 

general manager, Dr. G. Lanqe). The contents were agreed with the Landee 

~oberberg~Dt. NW (North Rhine-Westphalia Chief Mines Inspectorate), to 

which we are indebted for a number of valuable suqqestions. 

The lleiDOrand• should be viewed as a first attempt to set out in 

concise form tbe essential facts relatinq to the use of qaseoua nitrogen 

below ground. A revised version will be issued should additional information 

become available. 

Central Office for 

Rescue Arrangements 



1. 

VIII/3 

MEt«> RANDOM 

on the neutralization of ain fires by the 

in~ection of ni~en 

General information 

1.1. At. and present state of development of the 

neutralization procedure 

1.2. 

1.3. 

1.4. 

1.5. 

2. 

2.1. 

2.2. 

2.3. 

3. 

3.1. 

Purpose of the meaoranduaa 

Physical characteristics of nitroqen 

Example of neutralization usin9 nitrogen 

Conditions for use of the neutralization procedure 

Delivery of nitrogen and evaporators 

Time required for the delivery of nitrogen a,nd evaporators 

Supply of evaporators with enerqy from an outside source 

Facilities for steam locomotive operation 

Technical data 

Surface operation 

3.1.1. Space requirements of tank trucks 

3.1.2. Site for evaporators and tanks 

3.1.3. Connection to the shaft mains 

3.1.4. Measuring technique at the surface 

3.2. Oper~tion underground 

3.2.1. Shaft mains and lines in other underground workinqs 

up to the feed point 

3.2.2. Leakage tests and flushing of lines 

4. Monitoring of the neutralization procedure 

5. Assessment of success 

5 

5 

6 

7 

8 

9 

lO 

10 

10 

11 

11 

11 

11 

12 

12 

13 

14 

14 

15 

16 

16 



6. 

6.1. 

6.2. 

6.3. 

6.4. 

6.5. 

6.6. 

6.7. 

6.8. 

6.9. 

VIII/4 

Safety 

Tank trucks 

Surface atorACJe tanks for liquicl ni trov• 
Manometer 

Pipes and hoses 

Valve syst• 

Evaporators 

Operatinq instructions 

Danqer of asphyxia below ground 

First aid 

17 

17 

17 

18 

1S 

19 

19 

19 

20 

20 

7. List of annexes 22 

7.1. Bibliography 22 

7.2. Amount of nitroqen required to produce specific levels of 25 

oxygen as a function of the air volume 

1.3. Steam locomotives available for the generation of steam 

7. 4. Hose connection points on the measurinq section 

7.5. Devices to measure parameters of inert qaa injected 

7.5.1. Diagram of a nitrogen plant operated by steam locomotive 

7.6. Nitrogen volume flow at five bars evaporator pressure 

7.6.1. N1troqen volume flow at ten bars evaporator pressure 

7 .6.2. Nitroqen volume flow at 15 bars evaporator pressure 

7.6.3. Nitrogen volume flow using a pressure/volume diaqram 

7.6.3. Text - establishment of a pressure/volume diaqr&JB for 

the transport of nitrogen in horizontal pipelines 

7.7. Diagram of the flushing of pipelines from the combustion 

zone 

7.8. Limitinq curve for the risk of asphyxia in underground 

workings in the main ventllatiDCJ current 

7.9. Measurement. -d.a.ta. of the remote sampli.ng pump. 

26 

27 

28 

29 

30 

31 

32 

33 

34 

39 

40 

41 



VIII/5 

MelaOrand• 

on the neuaaUaation of aioe fires by the injection 

of nitrogen 

1 • General information 

1 • 1 • Aim and present state of developaent of the neutralization procedure 

The neutralization of infl...able or explos1ble gas mixtures in 

tanks and pipes is COJDOn practice in cokinq plants, refineries and 

the chemical industry, the flows of inert qas required varyinq in 

size. For the neutralization of underground workinqs, however, 

substantially larqer flows of inert qas are required per unit of time. 

There is an international bibliography on the control of raine fires 

by means of inert qas 7 • 1 • • In the Federal Republic of Germany six 

mine fires were recently neutralized with nitrogen; account was taken 

in writin<J this waeaorandua of the knowledge thereby CjJ&ined. 

The neutralization procedure was first used in the Ruhr in 1967 , 

to limit a combustion zone at the Graf Moltke colliery. The ailll was 

to enable a mine rescue team to be sent in safely ( to move stoppings 

forward) by introducinq non-exp6osi~le gas mixtures into the combustion 

zone. It had only limited success, since the output of the inert gas 

qenerator (fuel oil burner) used at that time was insufficient. A~ 

3 only 15 m of inert gas could be produced per minute, several weeks 

were needed due to the leakiness of the stopping in order to eliminate 

the risk of explosion in the combustion zone. It was learned from 
3 this experience, however, that flows of inert gas of some 50 m /min. 

are required if the neutralization procedure is to be ~uccessfully 

carried out in sealed areas of the workings. 

Annex 7.1. Bibliography. 
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3 

!'or open fires inert gas flows of aaore than 100 • /min. are 

considered necessary. 

The injection of nitZ09en into workinqa can be considered 

a) in order to convert explosible qaa mixtures into non-explosible 

gas mixtures; 

b) in order to reduce the supply of 0¥}'9en to concealed. fires so that 

the fire abates; 

c) in addition, to extin9uish open timber and belt-conveyor fires and 

other open firea, and to cool the atmosphere for access to sealed-off 

combustion zones (improvement of conditions to enable mine rescue 

teams to be sent in) • 

This memorandum is concerned solely vi th the use of ni troqen as 

an inert gas, as it is as present only with this qas that the procedure 

is likely to sacceed. The procedure entails the evaporation above -

ground of nitrogen delivered in liquid form and its transport throuqh 

pipelines in a qaseous state to its places of use underqround. 

1. 2. Purpose of the memorandua 

The purpose of the memorandum is to explain in detail exactly 

how the neutralization procedure should be organized and carried out. 

It indicates also the security measures to be taken when handling 

nitrogen for the generation of inert qas mixtures in underground 

workings. 

The memorandum contains the following basic information: 

a) the physical characteristics of nitrogen1 

b) the delivery of nitroqen~ 

c) the procurement of evaporators1 

d) the energy requirements of evaporators; 

e) transport to the place of use of the liquid nitrogen; 

f) injection into the mines of the gaseous nitrogen; 

g) security measures to be taken during the neutralization procedure; 

h) monitoring of the p~edure's success. 
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1.3. Physical characteristics of nitregen 

Nitroqen is a non-poisonO\lS, odourlesa, colourless qas with 

an asphyxiatinq effect throuqh the displacement of oxyqen. When 

used to neutralize concealed fires, nitnqen normally forms no 

chemical ceaapounds so that no peisonous nitrogen compounds are 

likely to eccur. 

With open fires, small NO and N0
2 

oencentrations can occur at 

temperatures of 1000°C. These concentrations can be detected with 

test tubes (Dr&qer and Auer). 

As the mine rescue team wears oxygen breathinq apparatus on the 

return side, there is no increased risk if these gases occur. 

Conversion of li3uid ~titles inte gas quantities 

1 kg N
2 

liquid a 1.25 1 
3 • 0.8 m 

1.25 
3 

kg N2 liquid • 1.55 1 • 1.0 m 

Molecular weiqht 

Melting peint : 

Density, liquid, at beilinq peint 

Boiling point : 

Density, gaseous, in terms ef air • 1 

Density, qaseeus 

Evaporation heat 

Critic~l temperature 

Critical pressure : 

Specific heat at 2o•c 
Heat conductivity at o•c 

N
2 

gaseous at 0°C/760 torr 

N
2 

qaseous at 0°C/760 terr 

28.01 

-21o•c 
0.81 kg/1 

-19S.a2•c 

0.97 

1.25 kq/m3 at 0°C/760 torr 

198.2 J/g 

146.9•c 

33.84 (bar) 

1.038 J/g degrees 

240f'W/cm degrees 

For the evaporation, and heating to areund 5°C, of 1 kq ef liquid 

nitrogen, the energy requirement determined in practice is apprex. 
3 

630 x 10 joules (150 kcal). 
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1.4. Example ef neutralizatien uainq nitreqen 

The fellewing censideratiens are based en the example •f a 

face with a werking length alonq the strike ef 1 000 m, a lenqth ef 

200 m and a seam thickness •f 2 m, worked by cavinq. 

The cavity v.lume (area mined) is 400 000 m3 , witheut regard 

te the filling facter •f the caved qeaf. 

2 Twe readways, each with a sectienal area remaining ef 10 m , 
3 acoeunt fer an additienal velume ef 20 000 m , se that the 

theeretical total cavity te be filled is 420 000 m3• 

Since it is net knewn with any precisien hew great er variable 

is the filling factor ef the caved geaf, and the need must alse be 

anticipated fer several complete changes ef "air•, the tetal nitregen 

requirements can be many times the quantity calculated. 

However, the quantity ef nitreqen required alse results frem 

the assignment : 

te eliminate the risk ef explesien, as much nitreqen must be supplied 

as will cause the exygen level te fall te e.q • .(12 Vel.\ o
2

• 

If substantial a2 concentratiens are present, the exygen level must 

be lewered te~S.O '· If, in erder te centrel a cencealed fire, 

the exygen centent must be lewered still further, the necessary 

quantity ef nitreqen will ef ceurse be greater than in the case 

ef neutralizatien intended te prevent the risk ef explesien. 

3 Fer the delivery ef, e.g., 420 000 m ef nitreqen, abeut 28 

tank trucks ef liquid nitregen are required, each oentaininq 
3 

15 000 m of gaseeus nitrogen. 

3 3 Suppesinq a nitregen requirement ef 6 000 m /h (100 m /min), 

a cemplete filling precess (witheut flushing) will take 70 heurs, 

i.e. each tank truck load will he used up after tw• and a half heurs. 
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1.5 Cenditiena fer use ef the neutralizatien precedure 

In neutralizing cembustien zenee, the meat impertant cenditien 

is te ensure that the area te be neutralized is •• tightly sealed 

eff as pessible, en ene side at least, fr .. the ether werkings, in 

erder te keep the nitregen requirement tG a minimum. 

Fer the sealing-eff precess the rules sheuld be ebserved ef 

Sectien 5 ef the 'Richtlinien fOr den Brandschutz unter Tage auf 

den Steinkehlenbergwerken im Oberberqamtsbezirk Dertmund' (Cenditiens 

fer Fire Pretectien Undergreund in the Cellieries ef the Dertmund 

Chief Mines Inspectorate Area) •f 9.5.1963, or the 'Verschriften 

und Richtlinien fdr die Brandbeklmpfung unter Tage auf Steinkohlen

qruben• (Rules and Regulations fer the Contr•l ef Mine Fires 

Underground) ef the Saarbrucken Chief Mines Inspectorate of 

4.11.1965. 

The mere airtight the sealing, the more quickly the neutralizati•n 

procedure will be completed. It can be seen frem Annex 7.2 that te 

control a ooncealed fire (02 <1 Vol.\) the leakage air flow ever the 

source of the fire may be 3m3/min with an available 50m3/min ef 

nitrogen; te centrel an open fire (02 ~12 Vol.\), the air current, 
3 3 with an available 50 m /min ef nitrege~,must not exceed 45 m /min. 

A further impertant oonditien for the use ef the nitrogen 

neutralizatien procedure is the availability of sufficient energy 

fer the evaperat!on of the nitrogen delivered in liquid ferm. 

3 The energy required te preduce 100 m ef gaseeus nitrogen per 

minute is shown in the following table : 



Pora 

Saturated ate .. 

(5.5 atmospheric excess 

pressure) 

Fuel oil 

Propane 

Electricity 
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Unit 

t~ 

kq/h 

Na
3/h 

kW 

Requirement at 
3 

100 • /min a2 

1.8 

98.6 

39.2 

876.1 

Another important condition is the presence of a system of pipes 

runninq from above qround to the planned feed point of the inert qas, 

and whose cross-sections and compressive strenqth are adapted to the 

quantities of nitroqen required. 

2. Delive;y of nitrogen and eva22rator~ 

2.1. Time required for the delivery of nitrogen and evaporators 

Previous experience in emergency cases has shown that on workinq 

days a maximtm of 12 hours are required for the delivery and complete 

operational installation above ground of the neutralization equipment. 

This time may be exceeded on Sundays and holidays. Within this period 

the measures described under point 3.2 must be taken below ground, in 

adddition to the sealing on at least one side. 

The aames of suppliers for nitrogen, evaporators and other 

equipment are given in Annex 7.9 (7.9.1 and 7.9.2). 

2.2. Supply of the evaporators with energy from an outside source 

If insufficient steam or hot water from an outside source is 
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available where the evaporators are installed, steam locomotives 

(see Annex 7 .3) may be used for that purpose. Several colliery-owned 

steaa locomotives are at present available in the Ruhr:. Provided a 

sidinq is available at the place of operation, these lOCOIDOti ves can 

run on Federal Railway lines under their own steaa; if not permitted 

to do so, they can be towed to the place of operation by Pederal 

Railway locOJDOti ves. 

If no sidinq is available, the locomotive may be loaded onto a 

Federal Railway low loader and driven to its destination by road. 

Details on orderinq low loaders in accordance with the intended 

application are provided by the Essen Pederal Railways Directorate. 

Annex 7.3 gives further information on the locomotives of the 

various mining companies and the offices which should be contacted 

with a view to ordering. 

2.3. !'acilities for steam locomotive OJ?!ration 

If steam locomotives are installed to generate steam, a water 

connection (hydrant) must be available near the locomotive. A wagon 

containing suitable steam coal must also be made available for firing 

the locomotive (see Annex 7.5.1.). 

A small oonveyor belt should be provided for feeding the steam 

locomotive with coal from the wagon. 

3. Technical data 

3.1 Surface operation 

3.1.1. Space requirements of tank truck& 

For driving the suppliers• tank trucks to the pithead area well~ 

made approach roads are necessary. 

~1e tank trucks have a total weight of 38 t (about 10 t axle load) 

and a length of 15 m. 
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A clear passage should be proYided for the tank trucks as 

they frequently have limited manoeuvrability. For safety reasons 

there should always be a full tank truck at the colliery, or a 

storage tank should be installed. 

Site for evaporators and tanks 

The site for the complete evaporating plant should be paved. 

If the eQuipment is to be installed in series, a length of some 80 

- 100 m is required. The site should be such that waste gases from 

the vehicles or the mobile evaporator cannot enter the downcast 

shaft. 

Barriers and warning notices should be erected to ensure that 

no unauthorized persons enter the area when the plant is in use. 

A water outlet must be available for the heat transfer arising 

from steam or hot water operation of the nitrogen evaporators. 

The site of the device for regulating the nitrogen feed should 

if possible be connected by telephone or radio to the surface staff 

in charge of the operation and by pit telephone to the stand-to 

area below ground. If necessary, a local battery telephone should 

be installed. 

Connection to the shaft mains 

The evaporators are fisst set up by the nitrogen suppliers. 

The colliery then provides the power supply if necessary, and the 

transfer from the tank trucks to the storage tanks or evaporators is 

effected with tombac hoses. Only then are the evaporators connected 

to the nitrogen manifold. 

The nitrogen manifold is suitably connected to the shaft main 

with a flexible hose. 

If several evaporators are used, the gaseous nitrogen is 

similarly conveyed to the nitrogen manifold by means of hoses. 

In th!s case it is advisable to provide a nozzle with the appropriate 
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number: ef hetse c.nnectien:;peints at the beqinninq ef the nitregen 

manifeld (see Annex 7.4). 

The nitreqen line running te the shaft must be se laicl that 

maneeuvrinq vehicles etc., cannet cause it te kink. Pipe er cable 

cenduits can be used fer this puxpese. A meaaurinq aectien with 

a neminal diameter ef 150 1DID must be suitably placed in the nitregen 

line (the recerdinq measurinq devices if pessible in a heated r•->. 

In ene case neutralizatien waa peesible •nly by laying an F 

hese pipe, abeut 600 m lenq and with a nominal diameter ef 150 mm 

threuqh a shaft. The names ef suppliers should be listed in the 
Emergency procedures. 

3 .1.4. Measuring technique at the surface 

The temperature, wlus.e and pressure ef the ni treqen flew 

sheuld be meni tered. 

Menitering ef the temperature is necessary te ensure that the 

latter dees net fall belew +5°C, as there is etherwise - particulatly 

in the shaft pipe - a risk ef ice fermatien and thus ef excessive 

weights. The pressure must be menitered te ensure that a specific 

eperating pressure, dependent en the pipelines used, is net exceeded 

(excess-pressure •r pressure-limiting valves). 

Cem~ssed-air line - maximum eperating pressure 

10 bars 

Water pipes, "DIN Berg", 

heavy oenstructien - maximum eperating pressure 

25 bars 

Gas drainage pipe - maximum eperating pressure 

4 bars 
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Measurement of the voluse is necessary to permit appropriate 

requlation of the nitrogen flow. The meaauring device for the 

injection of inert gas descrJ»ed in Annex 7.5 has shown itself to 

be efficient during operations •~ the Osterfeld/Sterkrade and 

Schl&qel and Eisen collieries. 

A temperature measutbtg device is reooaaended. which gi vea an 

alarm when temperatures exceed or fall below the threshold values 

set. 

3.2. 9E!ration underground 

3. 2 .1. Shaft mains and lines in other underground workings up to the 

feed point 

For the injection of nitroqen for the neutralization procedure, 

a line of the larqest diameter possible should be used due to 

pressure losses both underqround and in the shaft. Its minimum 

nominal diameter should be 100 mm, and it should have no cross

sectional constrictions. Consideration should be given to whether 

air, gas-drainage, fresh-water lines or risinq mains could be made 

available or whether hoses shoul~ be l•id. If necessary, pneumatic 

stowing pipes or the cooling water lines of air conditioning plants 

can also be used. 

It must be borne· in mind here that water and compressed air 

must always be available in the area concerned for mine rescue 

purposes (fire extinguishing, sealing). In this connection it must 

also be verified whether the mine rescue team can be supplied 

with compressed air and water via rapidly laid C-hoses in order 

to release the compressed-air or water pipes themselves for the 

neutralization procedure. 

A general idea of the amount of nitrogen conveyed through 

lines of varying diameter, length and pressure is given in Annexes 

7.6.1 and 7.6.2; For more precise figures see Annexes 7.6.3 and 
7.6.3./Text. 
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3.2.2. Leakage tests and flushing ef lines with nith<)en er cembusti•n 

qases. 

After a sui table pipe has been cheaen # and cennecte4 te the 

ni treqen .anifelfi at the surface threuqh t.e a peint where the nitre

qen is injected, a clear passage threuqh the pipe ~Nat first be 

ensured by cbeckinq all st•pcecks ~ slide and ether valves te see 

that they ue epen. 

When this has been dene, the line sh•uld be cl .. ed via the 

slide valves at a safely accessible spet as near as pessible t.e 

the feecl peint, an• tested fer leaks. 

It has preved advisable during this precedure, as well as fer 

the subsequent flushing, te empltty the h .. kup scheme used in Annex 

7.7. A manemeter sheuld be installed between slide valves 1 and 4. 

If the leakage test has been successfully cempleted with slide 

valves 1 and 4 clesed, slide valve 4 is epened and the pipe frea 

the surface te the peint ef insertien ef the three-way pipe flushed 

with nitregen with slide valve 4 in the epen and slide valve 1 in 

the clesed pesitien. 

This must always be dene when ne extra exyqen may be cenveyed 

te the nitregen feed peint. The effectiveness ef this flushing 

sheuld be menitered with a hand-held exyqen meter. 

It must next be censidered whether it is alse·necessary te 

evacuate the exygen in the pipe laid frem the peint ef insertien ef 

the three-way piece te the nitregen feed peint. This must always 

be dene when the pipe has a large dead velume, and additienal 

exygen ceuld increase the risk ef explesien. With slide valves 

1 and 4 clesea, and valves 2 and 3 •pen, the pipe is then filled 

with fumes using a suitable fan. When this has been ._ne (test with 

a hand-held co measuring device er by taking a qas sample) , slide 

valve 3 is clased, slide valve 1 opene« and the nitreqen fed frem 

the surface in the required velume (cf Annex 7.7). 
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Such a three-way pipe auat if necessary incerp4Jrate a .. pter 

pieces fer the existing pipe di .. eters an• the fan. 

If, hewever, the ni treqen is feel threuqh a st•ppinq en the 

return siae, aqaiast the directien ef the ventilatien, the use ef 

the fan jet te flush the pipe with fumes is usually unnecessary, 

as the differential pressure ef the mine ventilatien sh•uld then 

be adequate fer the clearing precess. 

4, Menitering ef the neutralizatien procedure 

Te enable the success ef the neutralizatien preoedure te be 

m.nitered, the cem~sitien ef the fumes must be ascertained by 

sampling as frequently as pessible at a suitable peint. This must 

be 4ene by rem.te sa.pling when the risk ef explesien exists te 

avei• unnecessary sampling operati•ns. 

The qas pump GF 26 ef Maihak AG has preved its efficiency 

fer such remete samplingJ its meneflex hese pipes enable the gas 

flew te be cenveyed ever great distances, centinueusly or inter

mittently, te, e.q., the stand-by reem, where the gas samples can 

be taken (see Annex 7.11). 

Additianal infermatian can be ebtained fr.m hand measurements 

fer co, co
2

, cs
4 

and o
2

, using hand-h~ld meters. 

5. Assessment af the success af the neutralizatian prece~ure 

The success af the neutralizatien precedure can be assessed 

frem the hand measurements, er frem the analysis ef the gas samples 

which sheul4 be taken at suitable paints. if necessary by remete 

sampling. 

Judgement is based an the particular aim ef the precedure 

if the aim is ta iessen the risk of explasian, it is generally 

sufficient te plet the analysis values in explesian triangles an& 

nate the tendency shewn. ~ssessment •f the caurse •f the fire 
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with the aic ef the Graha ratie is ne lenger pesaible •ue te the 

presence ef N
2

• 

In oentrelling cenceale• fires, an assessment can be maae frem 

the exygen level ef the un•ilutea cembustien qaaes, which sheuld if 

pessible be < 1 Vel.' o
2

• 'l'he CO pr.Cuctien per minute is a further 

yardstick. a-wever, it must be berne in mind that neutralizatien by 

nitreqen has an initial flushing effect as regards co, aepen~ng en 

the size ef the cavity being fillec. This effect can lea• t• an 

increase in the co quantities feunj in the ventilatin9 current ever 

fairly leng periea ef time. The N2 supply sh•uld accerjingly be 

requlatej te aveid te hiqh CO, and if necessary ca4 , co2 and H2 
cencentratiens in the air fl.w. 

6. Safegr 

6.1~ Tank trucks 

Liquid nitreqen may be transferred fr-. tank trucks enly when 

the vehicle is parked en level greund (§ 20 VBG 61). Befere the fuel 

lines are attache«, the vehicles must be secured aqainst mevement, 

(§ 37 (2} VBG 61)* 

6.2. Surface storage tanks fer liquid nitregen 

* 

The lecatien ef a liquie nitregen sterage tank must be such 

that it dees net restrict the width of escape and transpert reutes en 

the site (§7 (1) VBG 61). 

The st•rage tank must be securely pesitioned and readily 

accessible en all sides (§ 8 (1) VBG 61). 

Particular dangers can eccur threuqh electr•~~atic charges in 

areas where there is an explesion hazard, and in the area aretmd 

the upcast shafts (§ 14 (1) VBG 61). 

List ef Safety Regulatiens ef Industrial c .. perative Asseciatien$. 
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A storaqe tank J119Y be filled with the liquid phase to only 

95 • capacity. 

Only containers apprev..t by the TOY (Technical Control Board) 

may be used. 

6.3. Man.metera 

Only safety aan-eters .ay be used, marked with an S on the 

dial. Safety aano.eters are se made that in the event of damage 

persons standing in frent of the window indicator cannet be injured 

by qas or splinters (section 16 VBG 61). Lines should therefere 

net be closed by means of the glide valves before cessation ef the 

neutralization precedure. 

6.4. Pipe and hose lines 

Pipe and hase lines must be suitable fer the pressures and 

temperatures required (section 10 (1) VBG 61). The pressure 

ratings may not be exceeded, even fer brief periods. 

The pipelines must be so laid as to eliminate dangerous 

vibrations or distortions (section 12 (11) VBG 61). 

Pipe and hose lines must be designed in accerdance with the 

pressures and temperatures. 

The characteristics of plastic pipliines and heses laid 

underground er in areas at the surface where there is a risk of 

explGsion must satisfy the relevAnt requlatiens ef the Mines 

Inspecterate. Electrestatic charqes must be reliably prevented, 

and insulating peints by-passed by metal conducti•n. 

If blewoff, air exhaust or strees-relievinq lines are planned 

at the surface, the discharge point •f the gases released must be 

such that persons are not endangered (section 11 (1) ~G 61). It 

must also be possible to relieve the stress on filling lines so 
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that the qas eaerqinq entails no hazards to persons (section 19 

(3) VBG 61). 

6.5. Valve syst• 

The desiqn and material of the valves used must be suited to 

their particular purpose (liquid or gaseous nitroqen, operatinq 

pressure and t~rature) (sections tO and 17 (1) VBG 61). 

Spindles must be secured against unscrewing (section 17 (2) 

VBG 61 ). 

It must be possible to operate all valves from a secure 

position (section 8 (1) VBG 61). 

6.6. Evaporators 

Evaporators must be so erected as not to narrow escape and 

transport routes in the area of the operating buildings (section 

7 (1) VBG 61). 

No unauthorized pressures may occur in evaporators. 

6.7. Operating instructions 

The leakaqe test should be conducted with a maximum 1.1-fold 

operating pressure. 

The inert gas plant may be operated only by persons 

a) conversant with the safety regulations and with the surface 

operation of the plant, and 

b) who have been informed of the particular risks involved in handling 

liquid and gaseous nitrogen, and of the measures to be taken in 

case of accidents or malfunctions. 
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When tramaferriDCJ 11qu1d nitrogen. operati119 personnel JDUSt 

wear protective gloves and qogqles. The li~d should on no 

account be allowed to splash onto huaan sJtin. 

Breathin9 apparatus must be available. 

The danqer area around the inert qas plant must be temporarily 

cordoned off and siqnposted. It may be ent•eed only by the operatinq 

and supervisory personnel (section 34 (6) VBG 61). Suitable warning 

notices should be posted (section 37 (3) VBG 61). The danger area 

is deemed to be the zone in which the splashinq of liquid nitrogen 

is possible. 

6.8. Danger of asphyxiation underqround 

Before starting the neutralization procedure (injectinq 

nitroqen) it must be ensured that no-one is in the area to be 

washed with nitroqen. Exceptions to this rule are members of the 

mine rescue team wearinq oxyqen breathinq apparatus. 

If there is a fear of a nitrogen delivery line being destroyed, 

there is also a risk of asphyxiation in these areas when low air 

currents are present. Annex 7.8 shows that a nitrogen flow of no 

more than 17 \ of the volume of the air current should be discharged 

in underground workings if the 02 level of the air is to be at 

least 18 '· Underground workings thus at risk should be monitored 

for o2 deficiency. 

6.9. First aid 

Persons whose skin has come into contact with liquid nitrogen 

should be treated as suffering from burns. The parts of the body 

affected should be covered with sterilized cloths. The victim must 

drink as much as possible (tea, water) and then be taken immediately 

to hospital. 
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Freat-bitten extremities may be recegnized fr .. their 

whitisb-qrey celeur and the subsequent fermatien ef alisters. 

In serieus cases the extreaity beceaes as bar• as a bear• and 

brittle. 

Persens whe have fallen uncenscieus in a nitregen-rich 

atmesphere must be remeve• at ence fr.. the 4anqer area and 

revive•. A decter sh•ul• be called. 

Essen, March 1976. 
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SEAM LOCOMOTIVES AVAILABLE FOR PRODUCTION OF STEAM 
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~ex 7.4 

Pressure Gange 

OUTLET MANIFOLD FOR FLEXIBLE HOSES OF TYPE NW 100 FROM EVAPORATORS 
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Arragements for measuring the parameters relative to the 
flows of N2 for injection 

Temp. 

Secondary 
Energy _ 

220V SOHz 

Pre-ss e 

7,~ kp/cm' 

Pressure
reducer 
ompressed ai 

co -'.s ~<.p 'cml 

4 rn ------1 ~ O,~m 1 

NWIOO - ~ }--line Diapgrams 

" . t= 
Iitrogen ~-L! Pi e 

A' Resistance P 
'l'hermometer 

to sha.ft ra.n~e 

Description of Apparatus 

1. Gas flow measurement 

Throttle: 

Trar1sducer: 

2. Flow recorder 

Pressure 

Single orifice diaphram 
External diameter = 100 mm, Internal = 81.7 m.m 

Pneumatic transformer of effective pressure for differential 
pressure; T,ype WRM - KG Range 0 - 3,600 mm. Water Gange 
Flow 0,2 - 1 kg. per cm2 

Pneumatic recorder "unicourbe" (single l~ne) with record!llfo' 
unit type IC Ek:hardt range o, 2 - 1 kg/em , and 0 - 100 m /min. 

Pen recorder of the elastic tube type: mark2tted by r.c. 
Eckhardt with a pressure range 0 - 10 kg/em • 

3. Temperature Measurement 

Thermometer 

Recorder 

Resistance thermometer 100 ohm at 0°C Type Degussa, 
1 ength 100 mm. 

Including compensator as marketted by Joens: Range - 20/0/+6~C 
with tappings and adjustments for all ranges (zero correction 
will be required). 
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Loco. 2 

o---o 

Annex 7.5.1 
Loco. 3 

o--o 
Steam ~~]es ~~ 

, .. 
~~ 
-~ 

Tank waggon 1 
(Nitrogen) 

Tank waggon 3 
(Nitrogen) 

Cold valves 
and flexible 
tubes 

Dia}il·rams 
GaUges 

Quantity Pressure Temp. 

~t I ~JI •1. kplcm'~ -c 

~ rTROGEN FLOW CffiCUIT 

I 

c 

Tank waggon 2 
(Nitrogen) 

Tube B 



Flow N2 

Nm 3/h 

FLOW of N2 
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5 ATMOSPHERES WHHN l'HE PRESSURE IS 

1 000 000 -----r=======~f==== 

2 4-
J including llan of Length of supply range 
shaft range 

Annex 7.6 
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THE PRESSURE IS lOATMOSPHERES FLOW OF N 2 WHEN 

10 000 

5 000 

2 km of shaft range including 1 Length of supply range 

Annex 7.6.l 
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THE PRESSURE I.S 15ATMOSPHERES FLOW OF li 2 WHEN 

500_ 

1 

Annex 7•6• 2 • 

3 

2 . 1 km of shaft range 1 range incl ud~ng Length of supp y 
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5 6 7 

0.00!. 

0,00.1 

1000 100 /00 300 500 2000 
1...------1. - I- '- J.~--1-....J._.J.-1..------....1.---...l.-.----J.- -1...-.l..._,.J.-

PRESSURE DROP IN HORIZONTAL PIPES 

Assumed values: Isothermic Curve = 10°C 

Compressability K = 1 

Friction Coefficient = 0,025 

Density • 1.251 kg/m3 
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Caloulation of the pressure-flow diagram for the movement of Nitrogen 
in horizontal pipes 

The formula for c&l.culating the loss of pressure of substances which are 
compressible following a change of state and neglecting the acceleration factor is: 

2 2 1 K 
pl - p 2 ;:a 1\ \. 

,\ 
K 
L 
w 

= coefficient of friction of gas in tubes 
• compression index 
• length of pipes in metres 

n 
Pn 
pl,p2 

• velocity in metres per sec~nd 
= density of the gas in kg/m 
= absolute pressure of the gas at ~njeotion into ranges (1) and at 

the end of the range (2) in m2 
= diameter of the tube in metres d 

index n = factor to correct the differences between normal conditions of 
temperature and pressure 

Practical units 

Pressure p in bars 
Length L in Km 
Normal pressure p • 1,0133 bars 

n 
Vn .. 4 

with w ----nr.: 
d2 1T. 3600 

Vn = flow in m3 /hr at mean gas temperature of 

tt 1 c 10 ° C ( T1 = 28 3 K) 

T
1 

283 ~ 
....... • v· • = 1.037 vn v1 = Vn --;_r- = n -273 

n 
which gives 

b 
2 ar 

Application of this formula to the nitrogen ranges 

Compressibility index K for nitrogen up to 10 bar is approximatively 1 and thus 
m~ be neglected 
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Coefficient of friction = f (Re, d/k) 
Re = Reynolds number 
k .. = Roughness in mm. K as a basis SaJ", 0,5 mm 

For intermediate diameters the factor d/k lies between 100 and 800. In this 
range and for Reynolds nUmbers ;> 400 000, the coefficient of friction 
is no lo~r a fUnction of d/k. 

Values of Re 
Examples for the movement of Nitrogen 

V = 3000 m
3 /b. n 

d = 0,1 m which gives Re = 801,000 

V = 5000 m3/h n 
d = a,2 m which gives Re = 667,000 

V = 6000 m3 /h n 
d = 0,4 m which gives Re = 400 000 

With a hydraulic flow in a rough walled tube the relationship between d and k 
the friction coefficients for different diameters of pipe are given: 

Roughness K = 0,5 mm 

d d/k >., 
150 300 o,o26 
200 400 o,o24 
300 600 o,o22 
400 800 o,o2o 

taking r\ = o,o25 

and K = o,o25 3 
~n = 1 251 kg/m for N2 

The equation for l9ss of pressure becomes 

L 

pi 7p 2 in bars 

v1 in m
3 /hr 

d in m 

L in Ian 

-- R-- - ------·· ---

~ 2 -1 [bar km 
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Examples 

Example 1 

Given: d == 250 mm3 L == 3500 m3 == 3,5 km 
V •·JOOO m /h n 

open end 
P2= 1,13 bar (850 torr) 

To find the initial pressure p
1 

2 2 
pl - p2 2 -1 
-- ell 0,4 bar e km (see diagram) 

L 

= 3,5 • 0,4 = 1,4 

2 
~ 1,4 + p2 ~ 1,4 + 1,28 = 2,68 

= y2,681 
= 1 1 64 ba.r 

Result: loss of pressure = 0,51 bar 

Example 2 

Given: pressure at the evaporator 
diameter of the pipes 
length of the pipes 
outlet pressure 
inlet pressure 

Unlmown: flow V 
n 

36 - 1,32 
-3,6 

.. 2 oar 

km 

Result following the diagram V = 4200 m3 /hr n 



Example 3 

Given: 
1 

T 8CO n J...l ·-
d r:: 300 _..,,.... ,, ....... 

-·-
;!, / 

L = 2Lt-DO D1 

d = 200 m:n. 

Flow V = 3000 m3jhr 
n 
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3 

L 

d 

L 

d 

Unknown; pressure at the evaporator. 

::: 120 ~) 

= 200 ~ 

0 .c 

/ !> 6 

:;z 1600 m L = 20C ~ 
:.: 250 1:'w£ c = 150 :::..::, 

The increase in pressure due to the differences in level is virtually negligible 
(due to increase in surrounding air pressure) 

Section of the pipe 5 - 6 

p6 = 1,16 bar (local a.mbiant pressure) 

Calculation of p
5 

for Vn = 3000 m3 /hr 

following the diagram: 

u 5,1 

2 = 0,2 l' 5,1 + 1,35 = 2,37 bar 
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Section of the pipe 4 - 5 

Following the diagram: 2 . 2 
ba.r2 

km 

p - p -L _,. .. ,?_M 
L C.! 0,4 

2 2 
p4 = L • 0,4 + p5 

= 1,6 • 0,4 + 2,3'( ~-e 3,01 ba.r2 

Section of the pipe 3 - 4 

Following the diagram: 

2 2 2 
P3 - p bar 
---r-1- = 1 f 20 'kin 

P3
2

- P4
2 = L • 1,20 = 0,12 • 1,20 = 0,144 bar2 

2 2 2 P3 = 0,144 + P4 = 0,144 + 3,01 = 3,15 bar 

Section of the pipe 2 - 3 

Following the diagram; 
2 3 

P~_:.. p3 
L 

b 2 ar 
:;.t 1,20 ~ 

2 2 r 4 1 88 2 P2 - P3 ~ 2, • ,20 ~ 2, bar 

P2
2 = 2,88 + 3,15 = 6r03 bar2 

Section of the pipe 1 - 2 

Following the diagram: 

= 0,16 

2 2 
p1 - p 2 = L • 0,16 = 0,8 • 0,16 = 0,13 

Result: pressure at the evaporator 1, 32 bar 
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Fl exi bl e tube 
for N

2 
100 ¢ 

Annex 1·1 

Flexible tube 
2'' 

C.mpressed air 

------r-----
Valve 

1 
'Q. 
0 
0 
N 

Starting Position: 

Before Starting: 

At the N
2 

delivery: 

Ejector 

Valves in 100 ¢, 1, 2, 3 and 4 closed 

Valve 4 open, 1, 2 and 3 closed 

Close Valve 4; open 2 and 3 

Switch on Ejector as soon as the N2 arrives. When the incendive gases arrive, 
close valve 3 and open valve 1. 

Schematic a.rrangment of the equipment for clearing pipes and injector of 
Nitrogen 
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Curve showi er of as ation caused b the in action of 
Nitrogen into various quanti ties of air flowing underground. - 17, 1 12% 

ox.ygen 

20 -r-----·------ -----------

' 

----+---<1--·-1----· --

-------------- -----+---1--+--·· ---

Quantity of air flowing m3/minute 
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r..-, '· 
Length of pipe (monoflux Le 29) 

Flow from pump type Gas CF 26 50 063 





Annex IX 

Notes for guidance on the measures to be taken 

to stabilise ventilation in the event of open 

fires ·.mderground (Except in shafts) 

(Adopted by the Mines Safety and Health Commission as an important 

report in accordance with Articles 3 and 6 of the mandate of the 

Mines Safety and Health Commission) 
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Notes for guidance on the measures to be taken 
to stabilise ventilation in the event of open 

fires underground (Except in shafts) 

Adopted by the Mines Safety and Health Commission on 23rd March 1977 as an 

important report in accordance with Articles 3 and 6 of the mandate 

of the Mines Safety and Health Commission 

The Mines Safety and Health Commission believes that these measures 

which have been proved in many countries, (with or without the use of 

computers applied to the control of ventilation underground), should be 

known to all those responsible persons listed in the Introduction. 

Given the multiplicity of circumstances which are possible, the 

person responsible for the rescue operations remains free to chose the 

most appropriate measures in the actual case concerned; the immediate measure 

of choking the ventilation should be carefully considered and where 

necessary carried out on the orders of the persons made responsible in the 

individual countries. 

This summary is complementary to the Document "Practical conclusions on 

the application of the theory of stabilisation of ventilation" l.vhich was 

approved by the Mines Safety and Health Commission on loth October 1976 

and published as Annex III of its Sixth RepQrt. 

Doc. No 708/3/74 referred to in the Introduction is a 150 page text prepared 

by Messrs. Stenuit and Champagnac, summarising the work of a Committee of 

Experts which has studied problems associated with the stabilisation of the 

ventilation in the event of a fire occurring underground, on the basis of 

the Budryk Theory. This document is available on request, from the 

Secretariat of the Mines Safety and Health Commission. 
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Summary of the measures to be taken to stabilize ventilation 

in the event of open fires underground (except in shafts) 

INTRODUCTION 

This document is for the use of engineers and other specialists in fires, rescue 

and ventilation who have adequate knowledge of the subject and who are familiar 

with doc. 708/3/74, the results of which are summarized here together with some 

general measures to be taken in the event of fires.(Doc. 708/3/4 deals with the 

"Stabilization of ventilation in the lUlderground workings of gassy and. other 

mines, particularly in the event of open fires"). 

It consists of three pa.rt·s : 

1. Initial measures 

2. Subsequent measures 

3. Implementation of such measures 

l. Part one : Initial measures in the event of an open fire 

1.1. General measures 

1.1.1. Alert the supervisory staff underground and the mine management even if 

the fire seems to be a small one. 

1.1.2. Evacuate all staff whose safety is threatened or is liable to be threatened 

if the fire develops. 
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1.1.3. Organize a direct attack on the seat of the fire. 

1.1.4. The following measures should be taken in the fire zone as the 

situation requires : 

a) Determine whether the following should remain operational or should 

be cut : 

- electric power 

compressed air lines 

- firedamp drainage pipes 

b) Make preparations, with a view to rapid execution in case of need, 

for : 

- cutting off the electric power 

- isolating the compressed air lines 

- isolating the firedamp drainage pipes. 

1.1.5. In all cases, no initial measures affecting ventilation should be taken 

other than those listed below under 1.2.1.1. Any attempt at regulating 

ventilation, especially by means of the main ventilators, booster fans, 

and auxiliary fans must only be carried out after thorough investigation 

of the consequences, and orders from the person responsable for the 

ventilation. 

1.2. Measures for stabilizing ventilation 

Generally speaking, these measures involve the use of ventilation 

regulators. If doors are not installed for this purpose, regulators may 

be made by stretching brattice sheeting across the roadw~ or other 

suitable devices : 

1.2.1. If theroadwav containing the fire is an ASCENSIONALLY ventilated airway 

1.2.1..1. In all cases, whether the air velocity is high or low, the initial 

operation most likely to be effective is the reduction of the ventilation 

in the raadway on the intake side of the fire to approximately that 

which appertained prior to the fire. 

The purposes of this reduction are ; 

to p~event any increase in the flow of air to the fire caused by the 

action of the fire itself ; 



IX/5 

- to prevent the aeromotive force of the fire (which is in harmony with 

the ventilation in ascenst.onal airwccy-s) from causing reversal of 

ventilation in adjacent parallel branches or in diagonal branches 

of the ventilation network. 

1.2.1.2. Once the necessary regulators have been installed, the airflow in the 

roadw~ where the fire is located should be continuously monitored so 

that it is not reduced to such an extent that combustion fumes, and 

firedamp in gassy mines, can accumulate. 

Maintaining the airflow through the ro.adway affected by the fire at the 

same level as before the fire amounts to keeping the apparent resistance 

of the branch on fire virtually constant, thus neutralizing the disturb

ing effect of the fire on the rest of the network. 

1.2.2. If the roadway containing the fire is a HORIZONTALLY or DESCENSIONALLY 

ventilated airway 

No initial measures should be taken other than those specified in an 

instruction for stabilizing the ventilation. 

Such contingency plans are always useful, and indeed necessary for the 

danger points. The requirements are as follows : 

- advance studies 

continuous updating 

suitable distribution to properly trained personnel. 

Such instructions will make provision for continuous monitoring of the 

airflows affected by the measures which they prescribe, e.g. the 

opening or closing of one or more air doors, or the installation of 

regula tors. 

§ 3.3 is also of relevance to the points discussed in the previous two 

paragraphs. 

2. Part two : Subsequent measures 

2.1. General measures 

2.1.1. Check that the initial measures have been correctly taken and obtain 

the most accurate information possible on the situation. 
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2.1.2. Collect and send underground all equipment required for gathering 

additional information, firefighting and if necessary rescue. 

2.1.3. Alert the ventilation computer centre if the network is stored in a 

memory or can be fed back into a simulator. 

2.2. Assessment of the stability of the ventilation 

The Budryk method offers the following possibilities : 

2.2.1. The topographical plan can be used to evaluate the strength and 

direction of the aeromotive forces of the fire. Alternatively, standard 

diagrams of the air circuit can be used for this purpose, if they 

include the necessary details (i.e. length and inclination of the 

raodwBJTs), in association with the appropriate graphs taken from 

Doc. No. 7o8/3/74• The method also makes it possible for the ventilation 

department to calculate the worst possible effects of the fire, on 

the basis of this information. 

2. 2. 2. Using the Standard Diagram of the ventilation network, the "Principal 

circuit"* of the fire can be recognised, and a ''Closed circuit or Budryk" 

diagram can be established which gives details of all the roads in the 

vicinity, the main roads, and leakage paths in a simplified form. 

2.2.3. Without waiting for the resUlts from the computer centr~, the method 

can give the probable qualitative effects of the fire and can establish 

the limits of the inner "unsafe zone" which may have to be abandoned, 

(perhaps in stages), and an outer "safe zone" in which the ventilation 

should be stable. 

2.2.3.1. At this stage, the method allows consideration of which are the simplest 

and the most effective measures which c~1 be ta~en, to minimize the 

effects of the fire whilst constantly maintaining the relationship 

hi ( ~i (defined in Doc. No 708/3/74 and on page 7 of this document). 
he ~ e 

Amongst these steps are : 

a) increasing the resistance of the main "internal" circuit (which 

always includes the branch where the fire is burning), 

b) reducing the resistance of the "internal" parallel circuits, 

c) reducing the resistance of the main external circuit, 

d) increasing the resistance of the external parallel circuits, 
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e) increasing the aeromotive force of the main ventilators, 

f) reducing the aeromotive force of the fans in the parallel circuits. 

In this assessment, serious attention should alw~s be paid to the diagonal 

branches or sections of the networks; i.e. those which are liable to 

be unstable due to variation in the resistance of other branches of 

the network or to slight variations in the balance between normal 

aeromotive forces; (e.g. those of multiple main ventilators, or main 

ventilators and booster fans, or between booster fans). 

It should be noted that the principles on which the rules for stabilising 

ventilation are based are the same whether the disturbance is caused by a 

fire that occurs in an ascensional or a descensional ventilated airway. 

All stabilisation measures other than the installation of regulators 

in the branch on fire, and in particular blocking of laterals,* tend to 

increase the airflow in the branch on fire and consequently to fan 

the fire. 

Great caution must therefore be exercised in blocking the flow of 

laterals*, and allowance must be made for the increase in airflow over 

the fire which will result unless adjustable regulators are installed 

in the branch on fire. 

2.2.3.2. Details of the measures projected from the investigation outlined above 

are sent to the computer centre so that a test can be carried out of 

their effectiveness either in isolation or in combination. The order 

of priority is included. 

2.2.3.3. Without waiting for the results from the computer centre, (a) a plan of 

attack on the fire, (b) a rescue plan if required, and (c) a plan for 

ventilation stabilisation, perhaps in stages, are established. 

2.2.3.4. As soon as the results from the computer centre are received, revised plans 

are drawn up with any necessary corrections. 

3. Part three : Implementation of the measures outlined in parts 1 and 2 

3.1. In view of the diversity of management organizations in each coalfield 

and even in each mine, the management of individual mines should appoint 

the staff responsible for implementing the various measures to stabilize 

the ventilation outlined in Parts 1 and 2. 

* The term "lateral" is defined in Doc. 108/3/74, para 1 page 48 etc. 
Broadly speaking it is a circuit in parallel with the branch in which the fire 
has occurred. 
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j.2. The complexity of many ventilation networks results in difficulty in 

selecting the measures to be taken and therefore the personnel concerned 

should be suitably trained. 

3.3. The factors of instability in the vicinity of a fire may cause accumul

ations of firedamp or explosive combustion fumes to be driven towards 

the seat of the fire by reversal of the ventilation in one or more of 

the local circuits. It is for this reason that the ventilation must be 

stabilized. 

3.4. In diagonal airways, Wlfortunately, there are no simple rules for 

stabilizing ventilation and thus prior study should be made of each 

individual case. All personnel responsible for implementing stabilization 

measures should be fully informed of the possible effects of a fire and 

the risk of changes in the quantity and direction of ventilation in the 

various circuits, arising from the aeromotive force of a fire in diverse 

localities. 
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* The main circuit of an internal aeromoti ve force (for example caused by a 

fire) is the circuit constituted in the first part by the normal intake 

airw~ from the Surface as far as the Source of this force (i.e. the fire), 

and in the second part, by the normal return airw~ from the Source ( i. e. the 

fire) to the Surface. It follows from this that the whole principal air 

circuit passes by the Surface and thus by the main fan. 

he (aeromotive force of the fan) 

A "lateral ciroui t" 
B 

hi (aeromotive force of the fire) 

** The outer "safe" zone includes all the main airw~s and lateral circuits 

on the opposite side to the fire (aeromotive force hi) in relation to a 

roadw~ A - B which the direction of ventilation is unlikely to change. 

*** The inner "unsafe" zone includes all the roadwey-s situated on the other side 

of roadway A - B. 

hi aeromotive force of the fire 
he = aeromotive force of the fa.n(s) 

ill Resistance of the inner "nnsafe" zone = :)\ e Resistance of the outer "safe" zone 





.ANNEX X 

FIRST REPORT ON IGNITIONS OF FIREDM~P BY POWER 

LOADERS AND HEADING MACHINES 

(Adopted by the MSHC on 23 March 1977 and submitted 
to the Governments of the Member States as a 
proposal following Article 1 of its terms of reference, 
as information following Article 3 and for implemen
tation and follow-up in accordance 1ili th Article 4 
of those terms of reference) 
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1. INTRODUCTION 

1.1. During the meeting held on 26 March 1971, the MSHC gave the 

Working Party on "Ventilation and Firedamp" 1) among other things, 

the following terms of reference: "The Working Party on "Ventila

tion and Firedamp" will examine general problems of ventilation, 

particularly where prevention of firedamp is concerned and other 

means or measures which should be applied in order to suppress or 

control firedamp" (See 12th Report of the MSHC, Annex III, page 6). 

1.2. Following those terms of reference the Working Party on "Ventila

tion and Firedamp" presents the following First Report. 

1.3. Certain problems still have to be solved and further research is 

in hand to reduce the risk of ignition of methane by power 

loaders or heading machines. In spite of the fact that the infor

mation is not yet complete,thepe is great interest in this work. 

1.4. The recent CH4 ignition in a development heading of the Luisenthal 

mine (Saar coalfield) emphasizes the importance of the problem. 

1.5. The documen~from which this report is compiled are listed in 

Appendix III. 

1.6. The MSHC adopted this report on its meeting held on 23 March 1977, 
and submits it to the Governments of the Member States. 

The MSHC draws the attention of Governments to points 10.1, 

10.2 and 10.3 in accordance with the provisions of Article 1 of its 

terms of reference. 

Pursuant of Article 3 of these terms of reference the MSHC requests 

forwarding of this report to the quarters directly concerned. 

1.7. The MSHC instructed the ~'larking Party on "Ventilation, firedamp 

and other mine gases" to continue the work on this subject and 

to keep in touch with the research and studies in progress in this 

field and to submit a second report in due course containing 

further ?roposals to the Governments. 

1) The name of this Working Party was changed by the MSHC at its 
meeting held on 23 March 1977. 
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2. Statistics on ignitions 

2.1. Reports on frictional ignitions which had accurred in their 

countries have been received from Germany, Belgium and the 

United Kingdom. For France it had previously been reported that 

during the last 10 years no ignition had occurred at power loaders 

in that country. 

2.2. The report from Germany1) covered the period 1 January 1970 to 

30 June 1975 and listed 10 ignitions. 

2.3. The report from Belgium2) described two ignitions both of which 

occurred on the same face within a period of 8 days. 

2.4. The United Kingdom3) covered a 10 year period from 1965 to 1974 

and listed a total of 137 frictional ignitions of gas at power 

loaders and 14 frictional ignitions at heading machines. 

2.5. In the United Kingdom the manager is required to report every 

ignition however slight and however short a duration to the 

Inspectorate. 4) 

Of the 63 ignitions that occurred between 1970 and 1974, the 

longest time recorded was one which lasted for 25 minutes. 

Three were said to have lasted less than one minute, 21 lasted 

only a few seconds and 19 were described as only momentary. 

2.6. A summary of the ignitions reported in the various member 

countries is given in tables I and II overleaf. 

1) Doc. n° 3072/75 
2) Doc. n° 3073/75 
3) Doc. n° 3738/75 
4) Compulsary in the other countries also 
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TABLE I 

Number of ignitions by face Power Loader 

Type of Machine1) 

.. 

Conventional shearers 

Thin Seam shearers 

Fixed outboard arm shearers 

Ranging drum shearers 

Single ended conveyor mounted 
trepanners 

Double ended conveyor mounted 
trepanners 

Floor mounted trepanners 

Trepan shearers 

Multi jib cutters 

Ploughs 

Total 

10 Years 
-

U.K. 
1965-74 

83 

5 
2 

9 

8 

18 

5 
6 
1 

-

137 

c::.!. 
/2 

Years 

Germany 
1.1.70-
30.6.75 

4 
-

-
-

-
-

-
-
-
4 

8 

Belgium Total 

2 89 

- 5 
- 2 

- 9 

- 8 

- 18 

- 5 
- 6 

- 1 

- 4 

2 147 

ll!The proportion of machines (or production obtained by) the various 
types of machines is given below 

a) For the U.K~ 70 % of the machines were shearers 
23 % were trepanners 

1% were ploughs. 

b) FR of Germa!!Y 75% by ploughs 

{proportion of production obtained) 25% by shearers 

c) Belgium 90% by ploughs 
(proportion of production obtained) 10 % by shearers 
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TABLE II 

Number ~f i~itions by Heading Machines 

10 years ~ 

___ .. ____ ---------------t---
Type of Machines 

Coal Heading Machines 

U.K. 

10 

3 

1 

G 

ears 

ermany 

-
1 

-
---·-

Total 14 1 

Belgium 
-
-
-
-

~-

-

Total 

10 

4 
1 

- ·-

15 
~--·--·-·-- -··-·-··-- ·-------- --- ----· ----

Tota!__()f .!£;!!~i'?.,£~_bl ... face Pow~r Loade!'E._ and 
Headi~ Machines 

. ...., 

B~!1al~~\~!l:::~~~:-I~l_J252 _T_ ~1 )--1! . -r~~~2~ 
1) Note: The tenth ignition reported by Germany was caused by a 

defective Shoe Brake on the main driving unit of a face 
conveyor 

2.7. Of the 162 ignitions at face power loaders and heading machines, 

not one propagated into an explosion and no one was injured. 

2.8. Following the period for which statistics are given, a further 

ignition at a heading machine occurred at the Luisenthal mine in 

the Saar Coalfield, on 21 July 1976. 2 men were killed and 5 

injured. 

3.1. Seventy two per cent of all ignitions reported at face power 

loaders occurred at shearer loader machines. The majority of these 

occurred in the United Kingdom \vhere for the 10 year period 

reviewed 70 % of all face power loading machines were shearers. 

For ignitions at trepanners it must be realised that, in general, 

these machines work in thinner seams and in more adverse 

geological conditions. 
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3.2. Half the ignitions on face power loaders in Germany occurred at 

ploughs whereas non occurred at ploughs in the United Kingdom 

where over the 10 year period only 1% of the total number of 

power loaders in use were ploughs. 

4. Igniting Source 

All the ignitions at shearer loaders were attributed to picks 

striking hard material in the roof or floor, intrusions in the 

seam or tvhen cutting through faulted ground. Of the four ignitions 

at ploughs, two occurred when the plough blades cut into quartzitic 

intrusions in the roof and two when the plough left its guidance 

causing heating of chips or surfaces. 

5.1. Analysis of 63 ignitions which occurred in the United Kingdom 

between 1970 and 1974 showed that about 70 % occurred at pick 

speeds of between 210 and 240 metres per minute. For the tl-IO 

ignitions in Belgium the pick speed was given as between 230 and 

250 metres per minute. 

5.2. Although research work has shown that the liability for ignitions 

increases with pick speed, the statistical analysis cannot 

verify this as no figures are given as to the pick speeds of all 

the power loaders in use. 

6. Ventilation 

6.1. In the United Kingdom, 53% of the ignitions occurred when cutting 

with the ventilation although 67% of the cutting is done in this 

direction. In Belgium both ignitions occurred when cutting towards 

the main gate,against the ventilation. 

6.2. Local ventilation round the cutting picks is important. In the 

United Kingdom a device known as a hollow shaft ventilation has 

been designed for shearers. In 80% of the ignitions between 

1970 and 1974 either no hollow shaft ventilation had been fitted 

or it was not operating at the time of the ignition. In Germany 

venturi nozzles have been used to rectify the lack of adequate 

ventilation at the cutting point. 
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6.3. In the United Kingdom local ventilation devices, either small 

hydraulically operated fans or compressed air operated ventu»i 

devices are used in conjunction with heading machines. These 

devices are mounted on the machine such that they direct a jet of 

air to the cutting point. They may also be interlocked with the 

power to the machine so that the machine can work only if the 

ventilation device is operating. 

7. Source of CH4 

7.1. In Belgium both ignitions occurred due to the trailing drum 

cutting into the floor where floor breaks issuing considerable 

quantities of CH
4 

were found later. 

7.2. In two cases in Germany, CH4 under the face conveyor was thought 

to be the main source. 1) 

8. Work carried out in member countries on ignitions at power loaders 

and heading machines. 

8.1. A research project is currently being carried out in Germany at 

the WBK in Bochum. No reports on this project have been submitted. 

8.2. In the United Kingdom a co-ordinating committee on frictional 

ignitions was formed in 1966. The committee has representatives 

from the National Coal Board, the Mines and Quarries Inspectorate, 

the Mining Research and Development Establishment (MRDE), the 

Safety in Mines Research Establishment (SMRE) and the Council of 

Underground Machinery Manufacturers (C~~). 

8.3. The third interim report of the committee produced in August 1975 
has been submitted to the Working Party on Ventilation and 

Firedamp for consideration (Document n° 3738/75). The report lists 

all the ignitions which have been reported in the United Kingdom 

~t~he Versuchsgrubengesellschaft Dortmund (Experimental Mine Tremonia) 
ignition experiments with methane in the bottom race of armoured 

conveyors have been carried out (see Doc. 3080/74). To complete these 
exp~riments further work is currently being done to examine among 
other factors the influence of underplating the pans of armoured 
conveyors on the effects of CH

4 
ignitions within the closed bottom 

race. 
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for the 10 year period up to 1974 and gives details of the 

research programmes carried out at SMRE, MRDE and the work done 

by CUMM. The report concludes with a list of recommendations. 

Experimental work has been carried out to consider the influence of 

cutting speeds, depth of cut, shape, size and material of the 

cutting picks and the use of water in preventing ignitions. High 

speed photography has been done to show the likely source of 

ignition (see Appendix II for a summary of the results of this 

work.) 

This has been mainly directed towards producing positive ventilation 

at the point of cutting of power loaders by the use of hollow shaft 

ventilators (HSV) abd water powered air jets. Work has also been 

carried out for local ventilation on heading machines by means of 

small hydraulic fans and compressed air operated air movers. 

Detailed studies have been made of airflow and the liability for 

gas accumulations around power loaders and heading machines. 

Manufacturers of underground machinery have co-operated in pro

ducing machines incorporating some of the features found desirable 

in the research work carried out. 

In the United Kingdom the National Coal Board issued an instruction 

(see Appendix I). 

10.1. Development and use of mobile automatic and continuously opera

ting CH
4 

monitoring instruments which contain equipment to cutt 

off electric power or to give alarm. 
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10.1.1. Such an instrument which can be mounted on power loaders 

and heading machines has been developed by CERCHAR (the 

GTM 741) and is already in use in France on a continuous miner. 

This instruments can be supplied from the mains or by battery. 

10.1.2. In the Federal Republic of Germany the development of two 

mobile automatic CH
4 

monitoring instruments is nearly completed. 

They have not yet been tested to see if they are suitable for 

use on power loaders and heading machines. 1) 

10.1.3. In the United Kingdom a mobile automatic CH
4 

monitoring instru

ment is in use. 

Several experiments have been carried out with such instruments 

mounted on power loaders and heading machines. 

10.1.4. In Belgium no mobile automatic CH
4 

monitoring instrument has 

been used untill now on power loaders or heading machines. 

10.1.5. The Mines Safety and Health Commission believes that development 

and use of such instruments should be encouraged. 

10.2. Further research work to clarify the ignition mechanism during 

ignition by picks seems to be appropriate. 

10.3. Moreover special attention should be paid to the long term 

rec~mmandation of the National Coal Board (See Appendix I at 

the end): 

1. There should be further examination and development of a 

water operated ventilator or other methods to ventilate the 

space between the face and the body of the machine. 

2. Work should continue to develop suitable equipment to 

monitor automatically the efficiency of auxiliary ventilation 

devices. 

3. More attention should be given to making available better 

facilities for hori~on control. 

1) In Germi~inothermethod-for-automatic CHa monitoring is used 
when heading machines are in operation: the return air leaving the 
dust suppression device is monitored. 
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PI/1974/4 ANNEX 1 

RECOMMENDATIONS OF THE 3RD INTERIM REPORT OF THE UK JOINT 
CO-ORDINATING COMMITTEE ON FRICTIONAL IGNITIONS -----------------------------

As a result of recommendations in the 2nd Interim Report, the 

National Coal Board issued the following Mining Department 

Instruction. 

National Coal Board 

Minig Department Instruction 

Geological assessment of faces and headings to determine 
the incendive temperature potential of rocks 

1. Certain rocks which can occur adjacent to and also within 

coal seams are capable of producing incendive temperatures 

when struck by the picks of various machines used both in coal 

production and roadway drivage. If methane is present the concen

tration may be high enough for the gas to be ignited. 

2. It is important to establish, if possible before operations 

commence, whether rocks are present or likely to be present 

which if struck by machine pucks can give rise to incendive 

temperatures. In cases where ignitions actually occur, it is 

important to establish the source of the ignition. 

3. The Area Chief Mining Engineer will have overall responsibility 

for establishing a procedure for investigation of strata condi

tions to determine the Incendive Temperature Potential of 

eve~ prospective and working coal face and heading where mineral 

or rock are cut by machine. 

4. The procedure will include the routine geological investigation 

of strata conditions and the arrangement of ventilation, 

selection of type of machine and method of working to be used 

consequent upon the results of such geological investigations. 

In addition the procedure will allow for investigation of the 

circumstances of any frictional ignition which may occur. 
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5. The Appendix of this Instruction sets out information 

relating to the types of incendive rocks, and recommen~ 

dations as to the method of carrying out the necessary 

investigations. 

6. Those to whom this Instruction is distributed are reminded 

that it is their resoonsibility to bring its provisions to 

the notice of a~y members of their staff, not included in 

the distribution list, who are concerned with complying 

with this Instruction or taking action on it. 
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APPENDIX to PI/1974/4 

Incendive.Rocks 

1. The only two minerals likely to be encountered in British 

coal mines which can produce an incendive temperature when 

struck by machine picks, are quartz and pyrites. 

2. Quartz is present in most coal measures sediments and varies in 

both amount and grain size. In genera.l, the higher the quartz 

content and the stronger the rock the greater will be the risk 

of producing an incendi ve temperature exper.ience and research 

work to date has indicated that the Incendive Temperature 

Potential (I.T.P.) of rocks can be related to the proportion of 

the quartz grains over 5 u in diameter as follows: 

Rocks containing over 50% quartz 

" 
" 

" 
" 

30 to 50% quartz 

under 30% quartz 

-High I.T.P. 

-Intermediate I.T.P. 

-Negligible I.T.P. 

~. Sandstones usually contain 50 to 75.fo quartz with the grains 

20 to over 200 u , usually well cemented giving a strong rock. 

Exceptionally, quartz contents can be over 90% as in the 

case of ganister and ortho-quartzites. Infrequently, precipitated 

quartz occurs in lenses or irregular bands in coal seams and is 

known as "quartzlagen". Quartz contents of Bofo have been recorded 

in such bands. 

4. Siltstones usually have quartz contents of 20 to 50% and mud

stones less than 20%. The coarser siltstones or finely inter

banded siltstones/sandstones generally have quartz contents 

of 30-50% and have an intermediate I.T.P. 

5. P,yrites is commonly found in and adjacent to coal seams. 

Massive pyrites, strong highly nyritic dirt bands, and ironstone 

with nyrites, probably have an intermediate I.T.P.+) and 

pyritic sandstones or siltstones or siltstone-seatear.ths a high 

I.T.P. Experience has indicated that the combination of a high 

+r-work to-<iate has not established the relative potentials of the 
different types of pyrite occurrence. 
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quartz content rock and pyritic rock (e.g. pyritic sandstone) 

represents the most incendive type of strata likely to be 

encountered in coal mines. 

_!!outine_Qeologi£~1 Assessment 

6. The first requirement is for a rapid initial screening of 

existing faces and headings to establish where sandstone and 

other rocks with a high I.T.P. are present close to the seam. 

Visual examination of the geological environment of the seams 

by the geologists and others trained for this work, combined 

with data on high pick wear, will enable this rapid screening 

to be made with the minimum of effort being devoted to detailed 

strata examination, thin sectioning and microscope quartz 

counting. In longwall faces particular regard is to be paid to 

the immediate roof and floor as well as to dirt bands in the 

seam. 

7. For new faces and headings, an initial visual geological 

examination may suffice but sampling, thin sectioning and quartz 

counting may prove desirable, particularly where siltstone occur, 

in order to establish whether or not the quartz content is under 

or over 30%, i.e. a negligible or intermediate I.T.P. Mudstones, 

silty mudstones, seatearth-mudstones and sandstones can usually 

be classified visually and would not require thin sectioning. 

The nresence and mode of occurrence of pyrites also needs to 

be recorded with special reference where it is associated with 

st roms rocks. 

8. The geological assessment may reveal the presence of border-line 

rocks which can vary laterally. In these instances further 

examinations will be necessary as the faces or headings advance. 

9. Re~orts prepared as a result of the routine geological assessment 

of existing and new faces and headings will be sent to the 

Chief Mining Engineer, the Area Ventilation Engineer, the Area 

Safety Engineer and the colliery Manager concerned. Reports on 

new faces should be available for the face design stage. 
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Frictional Ignition Incidents 

10. As soon as possible after an incident the Area Ventilation 

Engineer should inform the Regional/Area Geologist so that 

arrangements can be made to visit the site of the ignition to 

take strata samples and measure the geological section. Geological 

Branch will then provide a brief report on the relevant strata 

and geological background based on this visual examination. After 

the samples have been thin-sectioned and examined under the 

microscope, a detailed description of the samples and their 

quartz content will augment the initial report. Reports on fric

tional ignition incidents will be sent to the Chief Mining 

Engineer and the Area Ventilation Engineer of the Area concerned, 

with a copy to the Headquarters Specialist on frictional 

ignitions. 

Responsibility for the Geological Work 

11. The Regional/Area Geologist concerned, in consultation with the 

appropriate Chief Mining Engineer, will be responsible for 

ensuring that the geological work required under this procedure is 

effectively carried out. He will arrange for rock samples to be 

despatched to the Manvers Laborator.y for thin sectioning and then 

returned to the appropriat~ Regional/Area office for microscope 

examination. Suitable equipment has been established in the 

Scottish, North East, and West Midlands Areas and in the Yorkshire 

Region, the latter also serving the needs of South Wales Area 

and the East Midlands Region. 

1. Specific attention should be given where conditions are more 

conducive to an ignition and, in particular, to those places where 

there is the greatest potential danger associated with an ignition: 

a) the return end of longwall faces 

b) thin seams - 107 em or less 

c) headings and rippings 

d) geologically faulted strata 
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2. Extra care should be exercised where strata comprises a combination 

of quartzitic and pyritic rock. This type of strata is likely to be 

the most incendive encountered in mining. Generally it is better 

to cut a pyritic rock with a drum or auger type cutting element 

rather than with a disc/jib type of cutting element. 

3. A high standard of ventilation supplemented, as and where necessary, 

by systematic firedamp drainage should be provided as the best 

insurance against the risk of an ignition propagating into an 

explosion. It is important to ensure that the firedamp drainage is 

always maintained well forward. 

4. More widespread use should be made of ancillary ventilation devices 

* (e.g. HSV , venturi type air movers, small hydraulic fan) and the 

same applies in the case of equipment for directing water to the 

vicinity of the pick point. Additionally, external water jets 

should be so positioned to apply water directly into any cutting 

zone containing an incendive rock. Ancillary ventilation devices 

should be regularly checked to ensure their operating efficiency. 

The use of a device for the in-situ measurement of airflow in HSV 

is recommended. This would help to evaluate doubt regarding the 

efficacy of an HSV at any particular time. 

5. Sharo picks and low pick speeds should be used to minimise the 

risk of an ignition; in addition, high haulage rates lead to better 

product size, a lower dust and gas make. 

6. The facilities available for horizon control should be used. 

7. Adequate fire fighting facilities should be nrovided and maintained 

~t all working places so as to minimise the chance of an ignition 

developing into a serious fire. This involves ensuring that an 

adequate quantity and uressure of water is all'lays provided at the 

working face and this requirement is, of course, equally important 

from the dust control aspect. 

* HSV - Hollow Shaft Ventilator 
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1. The return end of a face is a high risk zone and the length 

of the fast end should be kept to a minimum and preferably 

avoided. 

2. The shearer tyoe of machine is generally prefered to the 

trepanner where there is an incendive rock at roof level, and 

this applies esoecially if the rock is of a pyritic nature. 

The shearer is also nreferred if pyrites is present at or near 

to floor level. 

3. As much as practicable of the cut coal should be loaded onto the 

*· AFC on the cutting run. An appreciable amount of freshly cut 

coal, left in the face track behind the machine, considerably 

increases the ignition, explosion and fire risk and this applies 

particularly in the thinner seams (e.g. less than 100 em thick). 

4. Freshly cut coal should not be allowed to build up close enough 

to roof level to restrict seriously the normal ventilation over 
* the machine.Good loading out onto the AFC and clearance by the 

* AFC are essential at all times, and this again is particularly 

important in the thinner seams, where appropriate measures 

(e.g. interlock) should be taken to ensure that the machine does 

not continue to cut when the AFC stops. 

5. The underplated type of AFC should be used wherever there is a 

risk of firedamp accumulation underneath the conveyor, and 

suitable discharge arrangement provided on to the stage loader 

to minimise car~-back of coal under the AFC. 

6. Where the seam height permits, the ranging drum shearer is 

preferred to the fixed hea.d machine for superior horizon control 

and ventilation distribution around the machine. 

7. All shearer type machines should be provided with a hollow 

shaft ventilator when working in conditions liable to the risk 

of a frictional ignition. From the ignition and dust suppression 

aspects HSV should be used with a high water/air ratio. 

*)-AFC---Armoured Face Conveyor 
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New designs of shearers should include a suitable hollow shaft 

for HSV purposes with a maximum bore diameter which should not be 

less than 90 mm. 

8. Return end stable elimination machines should cut in on the snake 

and not sump in at the corner in a fast end. 

9. Extra precaution should be taken where a ranging dru~ shearer is 

used to cut out a return end rip, e.g. use of an ancillar.y/auxiliary 

ventilation device. 

10. The diameter of the trepan wheels should be as large as it is 

practical to accommodate in the working height. They should be pro

vided with an internal water feed and the trailing wheel should also 

rotate. 

11. Scraper ploughs (cowls) behind the floor discs should not be used. 

Whenever the machine is cutting, water should be provided to both 

the leading and trailing floor discs. The speed of the floor discs 

should be as low as practicable - the lowest speed currently 

obtainable is 35 r.p.m. 

12. The roof disc should rotate at the lowest speed (i.e. 72 r.p.m.), 

and be provided with an internal water feed. 

13. Fire Fighting provisions should comprise : 

a) A facility on the machine to ensure that the dust suppression 

water can quickly be used for fire fighting purposes. 

b) A dry power type fire extinguisher kept on the machine and 

others at regular intervals along the face. Dry powder type fire 

extinguishers are generally much more effective than water for 

extinguishing burning firedamp. 

14. It is desirable for an automatic firedamp detector to be provided 

and kept as close as practicable to the return end of a face and 

near to roof level. 
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d) ~e~d!ngs/RiPEi~g~ 

1. The ignition problem with machine cut headings/rippings is relati

vely straightforward to define and not subject to the wide variety 

of conditions which occur on longwall faces. Even so, it must be 

anpreciated that a heading/ripping is one of the two places under

ground where the da.nger associated with an ignition will generally 

be highest; the other place being the return end of a face. Soecial 

attention therefore, needs to be given to headings/rippings parti

cularly in the case of return end advance headings. 

2. The basic requirements are to ventilate adequately : 

a) the face of the heading 

b) the roof level near to the face of the heading in order to 
prevent layering 

c) the vicinity of the cutting head in order to minimise the 
risk of an ignition. 

An effective auxiliary ventilation system is essential to satisfy 

the first requirement. The second can be best satisfied by a venti

lator (i.e. small hydraulic fan or compressed air operated air mover) 

mounted on the machine and the third by water powered airjets. 

The ventilators on the machine should be interlocked to ensure that 

they must be operating before the cutting head can be revolved. 

3. The face of any advance heading of a longwall face should not 

coincide with the abutment zone. 

4. The preferred type of machine for coal headin~s, rock heading or 

rippi~~ is one in which it is practical to ventilate effectively the 

vicinity of the cutting element continuously, e.g. by water powered 

airjets. 

5. The type of machine which cuts upward and loads on top of the pick 

mat is preferred to one which cuts downward and loads along the 

floor. In the former type the material is removed as it is made 

whilst in the second, further degradation occurs resulting in 

increased firedamp make. 
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6. Adequate fire fighting facilities should always be maintained as 

close as practicable to the face of the heading and include dry 

powder type extinguishers. 

7. It is desirable for an automatic firedamp detector to be provided 

and kept as close as practicable to the face of the heading and 

near to roof level. 

1. There Fhould be further examination and development of a water 

operated ventilator or other methods to ventilate the space between 

the face and the body of the machine. 

2. Work should continue to develop suitable equipment to monitor 

automatically the efficiency of auxiliary ventilation devices. 

3. More attention should be given to making available better facilities 

for horizon control. 
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APPENDIX II 

~~o~t __ S1l:Jllil:la_ry _ o_f £9_~u.!_ t.~ fr~m _r~s~a!.c!! ~o.!:k __ c.~rEi~d. __ o:!!t __ by: ~M_gE _ 

(see Doc. n° 2228/75 and 3075/75) 

1. The probability of ignition decreases with the reduction of 

pick speed. 

2. The probability of ignition can be reduced by applying water behind 

the picks. 

3. The probability of ignition is greatly increased with worn picks. 

4. The probability of ignition is less when large round-nosed 

picks are used than large V shaped picks or radial type picks. 



Document n° 578/75 
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A. MINE RESCUE, FIRES AND UNDERGROUND COMBUSTION 

I. - Mine rescue 

1. Organization of mine rescue arrangements 

- Report on tour of central rescue stations in the Community countries 
and Great Britain (First Report on the organization of mine rescue services 
1958/59) (2nd Report of the Mines Safety and Health Commission, Annex B, 
June 1961); 

- Second Report on the organization of mine rescue services, 1960 (3rd 
Report of the MSHC, Annex V a, November 1966); 

Third Report on the organization of mine rescue services, 1961 (3rd Report 
of the MSHC, Annex· VI a, November 1966); 

- Fourth Report on the organization of mine rescue services, 1962 (3rd Report 
of the MSHC, Annex VII a, November 1966); 

Fifth Report on the organization of mine rescue services, 1963 and 1964 
(3rd Report of the MSHC, Annex VIII a, November 1966); 

Sixth Report on the organization of mine rescue services, 1965/66 (5th 
Report of the MSHC, Annex V, October 1968); 

- Seventh Report on the organization of mine rescue services, 1967/68, (7th 
Report of the MSHC, Annex IV, September 1970); 

Recommendations regarding the prov1s1on of advice from foreign experts 
in the case of major accidents (3rd Report of the MSHC, Annex III, 
November 1966); 

- Communication links between the rescue base and the rescue team (3rd Report 
of the MSHC IVm Annex IV, November 1966); 

List of regulations and directives concerning the organization of m1ne 
rescue services in the countries of the Community and the United Kingdom 
(Doc. 3845/1/70; to be published in the 9th Report of the MSHC). 

- Ninth Report on Mine Rescue Services, Organization, Personnel, Apparatus 
available, and recent developments for rescue work in irrespirable 
atmospheres, giving the position in Member States of the Community as 
at 31.12.1975 (14th Report of the MSHC, Annex VI, June 1977). 

2. Rescue equipment 

- Interim report on the continued development of the CO-filter self-rescuer 
(Doc. 1872/68/1, lOth October 1968); 

Results of the research carried out with financial assistance from the 
Commission of the European Communities into the improveMent of the 
physiological conditions for the wearing of breathing apparatus (8th Report 
of the MSHC, Annex IV, June 1971). 
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First report on filter self-rescuers for use in coal mines in the 
European Community countries - Part I : minimum design requirements 
and testing procedures (13th Report of the MSHC, Annex X, 1976). 

- The Use of Filter Self Rescuers in European Coal Mines Part II. 
Maintenance and Training (14th Report of the MSHC, Annex VII, June 1977). 

3. Research work at high temperatures 

- Final report on research into the establishment of simple criteria 
for the selection of rescue team personnel for heavy work in high 
temperatures (3rd Report of the MSHC, Annex IX a, November 1966). 

4. Rescue with boreholes 

List of specialists for borehole rescue work and equipment available in 
Community countries (8th Report of the MSHC, Annex III, June 1971, 
revised giving position as at 1.1.76. (13th Report of the MSHC, Annex 
VI, 1976). 

II. - Fires and underground combustion 

1. Shaft fires at great depth 

- Recommendation on the equipment having regard to the prevention of 
open fires (1st Report of the MSHC, April 1959); 

- Fighting of fires in shafts by bringing in water (2nd Report of the 
MSHC, page 24, June 1961); see also modification contained in lOth 
Report of MSHC, Annex VI, June 1972. 

- Final report on experiments with shaft fires carried out by the 
Experimental Roadway Association in Dortmund, with the financial aid 
of the High Authority, at Dorstfeld Colliery, Dortmund (3rd Report 
of the MSHC, Annex III a, November 1966); 

- Explanatory notes and views of the Working Parties on Underground 
Combustion and Fires and Mine Rescue Organization, and their expert 
sub-committees, concerning the final report of the Experimental 
Roadway Association, Dortmund, on the shaft fire experiment atDorst
feld Colliery. (3rd Report of the MSHC, Annex III b, November 1966). 

- Memorandum on the Neutralization of Mine Fires by the Injection of 
Nitrogen (14th Report of the MSHC, Annex VIII, June 1977). 

2. Fire stoppings (dams) 

- Sealing-off of mine fires and underground combustion by dams (2nd 
Report of the MSHC, page 51, June 1961); 

- Report on trials with explosion-proof dams carried out by the Experimental 
Roadway Association in Dortmund at the request of the Safety Commission 
and with financial aid of the High Authority - Statement of policy 
regarding the erection of advance dams of plaster as a fire fighting 
measure (3rd Report of the MSHC, Annex I, November 1966); 
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- Final Report on trials with explosion-proof dams, carried out by 
the Experimental Roadway Association in Dortmund with the financial 
aid of the High Authority (3rd Report of the MSHC, Annex I a, 
November 1966); 

Instructions for the construction of plaster stoppings by the method 
developed by the Essen-Kray Main Rescue Station (3rd Report of the 
MSHC, Annex X a, November 1966); 

- Instructions for the hydro-mechanical method of constructing plaster 
stoppings developed from the Central rescue station of the Saarbergwerke 
AG (8th Report of the MSHC, Annex V, June 1971). 

3. Fire-resistant fluids 

Report on the establishment of criteria for fire-resistant fluids 
for power transmission (Hydraulic fluids) and on the tests to be 
carried out for that purpose (2nd Report of the MSHC, Annex A, June 1971); 

- Second Report on specifications and testing conditions relating 'to 
fire-resistant fluids used for power transmission (3rd Report of the 
MSHC, Annex IV a, November 1966); 

Third Report on specifications and testing conditions relating to fire
resistant fluids for power transmission (pamphlet lOth October 1967); 

- Fourth Report on specifications and testing conditions relating to 
fire-resistant fluids for power transmission (pamphlet 26th March 1971); 

- Fifth Report on specifications and testing conditions relating to fire
resistant fluids for power transmission (pamphlet November 1974). 

4. The reopening of fire areas 

- Report on the opening of sealed-off fire areas and the rules applicable 
thereto (3rd Report of the MSHC, Annex II, November 1966); 

- Study on the reopening of sealed-off fire areas by Bergassessor 
a.D.G. Lehmann (3rd Report of the MSHC, Annex II a, November 1966). 

5. Use of urethane foam for sealing 

- Opinion on the use underground of polyurethane foam in the coal 
mining industry (7th Report of the MSHC, Annex VI, September 1970). 

6. Conveyor belts 

- First report on tests and criteria of flammability of conveyor belts 
with fabric cores used in the coal mines of the European Community 
(12th Report of the MSHC, Annex VI, July 1975). 
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B. WINDING ENGINES, WINCHES, ROPES AND SHAFT GUIDES 

- Report on the electro-magnetic examination of winding ropee ~3rd 
Report of the MSHC, Annex VI, November 1966); 

- Final report on electro-magnetic tests carried out with the financial 
aid of the High Authority in the Bochum Rope-testing Station (3rd Report 
of the MSHC, Annex XI a, November 1966); 

- Report on the use of accelerometers for testing winding installations 
(3rd Report of the MSHC, Annex V, November 1966); 

- Report on measurement and testing procedures for shaft and roadway 
winding ropes and for guides for shaft and roadway haulage installations 
(7th Report of the MSHC, Annex VII, September 1970); 

- Report of the Rope Testing Office of the Westfalische Berggewerks
chaftskasse Bochum on rope testing means and procedures for improving 
safety in mine shafts and roadways employing rope haulage (lOth 
Report of the MSHC, Annex V, June 1973); 

- Summary of current techniques in shaft winding and rope haulage 
with special reference to the design of winding engines (ARNOLD) 
(printed separately, July 1975); 

- The safety requirements for brakes on winding engines and winches 
in the shaft winding plant of the German mining industry (HAUSLER) 
(printed separately, July 1975); 

- Shaft winding and safety (HOISCHEN) (printed separately, July 1975); 

- Minimum safety requirements for winding and balance rope suspension 
gear, for shaft winding and sinking installations (13th Report of 
the MSHC, Annex VII, 1976); 

Information report "New aspects of the testing of ropes in winding 
installation subject to high and maximum stress" by Dr. Ing. ARNOLD, 
Seilprufstelle der Westfalischen Berggewerkschaftskasse, Bochum 
(13th Report of the MSHC, Annex VII, 1976). 

C. ELECTRICITY 

- Decision on the removal of oil from resistors, condensers, transformers 
switches and relays used underground (1st Report of the MSHC 3 April 1959); 

- The use of non-flammable materials for the manufacture of electric cables 
and leads for underground use (2nd Report of the MSHC, page 5, June 1961); 

- Requirements which must be met by electrical shotfiring leads (2nd Report 
of the MSHC, page 8, June 1961); 

- Protection of the underground electrical network against the danger 
of electric shocks (2nd Report of the MSHC, page 11, June 1961); 

- Report on investigations into the protection of underground electrical 
network against dangers arising from fires or from firedamp explosions 
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(3rd Report MSHC, Annex VII, November 1966); 

- Report on firedamp-prof£ electrical switchgear for nominal voltages 
above 1100 volts (3rd Report of the MSHC, Annex VIII, November 1966); 

- Notes on the problem of heat transmission in an insulated conductor 
(3rd Report of the MSHC, Annex IX, November 1966); 

- Report on characteristics and the electrical protection of power 
feed cables for mobile machines (cutters, loaders, etc.) used under
ground in the coal mines of the countries of the Community (7th Report 
of the MSHC, Annex V, September 1970); 

- Comments and recommendations arising out of the report adopted by the 
Mines Safety and Health Commission on 20 June 1969 on the characteristics 
and electrical protection of cables supplying mobile machines (coal 
cutters, loading machines etc.) used underground in coal mines in the 
Community countries (8th Report of the MSHC, Annex IX, June 1971); 

- Policy statement on the deleterious effects of dust-binding processes 
using saline pastes and powders upon electrical plant underground 
(9th Report of the MSHC, Annex IX, July 1972); 

- Comparison of safety provisions concerning electric trolley locomotives 
underground and in particular, possibilities of reducing the incidence 
of trolley sparks (9th Report of the MSHC, Annex X, July 1972); 

- Report and conclusions on overvoltages caused by lightning (9th Report 
of the MSHC, Annex XI, July 1972); 

- Report on trends in the use of explosion-proof electrical apparatus for 
nominal voltages above 1100 volts; conclusions and recommendations 
(lOth Report of the MSHC, Annex VIII, June 1973); 

- Report and conclusions on Haulage powered by linear motors (11th Report 
of the MSHC, Annex IX, May 1974); 

Decisions of the Mines Safety and Health Commission concerning materials 
to be used, and specifications for the construction of electrical 
apparatus for use in mines which are liable to be affected by firedamp; 
- Surface temperatures of caseings (See 12th Report, Annex VIII, 

July 1975) 
- Oil immersed contacts in switchgear (See 12th Report, Annex VIII, 

July 1975) 
- Provisions for locking off apparatus in the opencircuit condition 

(See 12th Report, Annex VIII, July 1975) 
- Use of Light Alloys (See 13th Report, Annex IX, 1976) which will be 
taken into account in the preparation of a European Standard by the 
CENELEC committee (European Committee for Electrotechnical Standardization). 

D. INFLAMMABLE DUSTS 

- Report on work done on the neutralization of combustible dusts and dust 
barriers (7th Report of the MSHC, Annex VIII, September 1970); 

- Memorandum on information necessary for the examination of coaldust 
explosions or ignitions of firedamp in mines (lOth Report of the MSHC, 
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Annex VII, June 1973); 

- Information Report on 'Dust binding by means of salt pastes, powders 
and flakes' (11th Report of the MSHC, Annex VI, May 1974); 

-Information Report on 'Water through barriers'for protection against 
underground explosions of coal-dust (11th Report of the MSHC, Annex 
VII, May 1974); 

- Report on triggered barriers and recommendations for their use under
ground (11th Report of the MSHC, Annex VIII, May 1974); 

- Recommendation on the application of dust binding by hygroscopic salts 
as a means of combatting coal dust explosions (14th Report of the MSHC, 
Annex V, June 1977). 

E. MECHANIZATION 

Recommendations concerning the equipMent of locomotives (1st Report 
of the MSHC, April 1959); 

- Recommendations concerning the neutralization of exhaust gases from 
diesel engines (1st Report of the MSHC, April 1959). 

F. HEALTH PROTECTION AND ENVIRONMENTAL FACTORS 

Explanatory notes to the recommendation on "Fixing of climatic limits" 
{3rd Report of the MSHC, Annex X, November 1966); 

- Recommendation on "Fixing of climatic limits" (3rd Report of the MSHC, 
Annex XI, November 1966); 

Recommendation embodying directives on means of suppressing dust con
centrations in underground workings (8th Report of the MSHC, Annex VI, 
June 1971); 

Recommendation on the organization of special services responsible for 
the inspection of dust conditions in underground working 68th Report of 
the MSHC, Annex VII, June 1971); 

- Statement on the need to reduce the dust concentration resulting from 
the use of coal-cuttings and getting machinery and roadway drivage 
(8th Report of the MSHC, Annex VIII, June 1971); 

- Guidelines concerning the Design and use of Coal Getting and Heading 
Machines, relating to the reduction of airborne dust (11th Report of 
the MSHC, Annex XI, May 1974); 

- Examples of proven and effective methods of installing and operating 
water sprays on plough faces (Annex to the guide lines concerning the 
design and use of coal getting and heading machines, relating to the 
reduction of airborne dust, which were printed as Annex XI to the 11th 
Report) (12th Report of the MSHC, Annex VII, July 1975). 
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G. HUMAN FACTORS 

1. Psychological and sociological factors in mine safety 

- Report on the psychological and sociological factors affecting safety 
(3rd Report of the MSHC, Annex XII, November 1966); 

- Recommendations on the psychological and sociological factors affecting 
safety (3rd Report of the MSHC, Annex XIII, November 1966); 

2. Effects of remuneration methods on safety 

Report on the implications of payment at piece rates for mine safety 
(4th Report of the MSHC, Annex III, December 1967); 

- Recommendations as to principles to be observed in view of the possible 
influence of payment at piece rates on safety in coal mines (4th Report 
of the MSHC, Annex IV, December 1967). 

3. Medical prohlems 

- Report on pre-entry and rou~ine medical examinations and recommendations 
(2nd Report of the MSHC, page 74, June 1961); 

- Colliery medical services in the countries of the Community and the 
United Kingdom (2nd Report of the MSHC, Annex C, June 1961). 

H. VENTILATION AND FIREDAMP 

- Study of the group of Experts on Ventilation Stabilization of Ventilation 
in Pit Fires - investigation in the light of Prof. Budryk's theory 
(this study consists of two separate parts : the Report itself and Annex 
III to the 6th Report of the MSHC, September 1966); 

- Practical conclusions of the application of the theory of stabilization 
of ventilation (6th Report of the MSHC, Annex III, September 1969); 

- Circular 181 of the Belgian Ministry of Economic Affairs relating to the 
prevention of outburts of Firedamp (11th Re?ort of the MSHC, Annex X, 
May 1974); 

Conditions under which examption might be granted to raise max1mum 
permitted CH

4 
limits in Member States (Annex V); 

- Notes for guidance on the measures to be taken to stabilise ventilation 
in the event of open fires underground (Except in shafts) (14th Report 
of the MSHC, Annex IX, June 1977); 

- First Report on Ignitions of Firedamp by Power loaders and Heading 
Machines (14th Report of the MSHC, Annex X, June 1977). 
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J. STRATA CONTROL 

- Notes concerning the statistical comparison of serious and fatal 
accidents due to falls of ground in the bituminous coal mining 
industry of the European Communities and Great Britain (11th Report of 
the MSHC, Annex XII, May 1974); 

Notes on operating statistics in the coal m1n1ng industry of the European 
Community countries as established for 1972 (11th Report of the MSHC, 
Annex XIII, May 1974). 

K-;. COMMON STATISTICS ON VICTIMS OF ACCIDENTS 

Report and Recommendations on the preparation of common statistics on 
victims of accidents underground, in accordance with Community 
Definitions (9th Report of the MSHC, Annex V, July 1972). 
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