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Abstract— Even after the presence of various national and 

international laws and standards various accidents related to 

confined space still happens across the world. This paper 

majorly focuses to draw the conclusion or lessons learned 

from various accidents which has happened globally. 

Introduction in this paper will define the confined space as 

per various international and national standards available. 

Methodology will describe about some case studies of 

confined space accidents. Evaluation and outcome deal from 

the problematic areas. Estimation will reveal the gaps existing 

during the estimation of risk related to confined space. 

Finally, the conclusion will tell us the lessons learned from 

past accidents and precautions to be taken while carrying out 

work in a confined space so that similar sort of accidents 

should not happen in future. 
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I. INTRODUCTION 

Current industry is characterized by compact size parts of 

various machineries and complex operations leading to 

maximization of outputs (The journal of socio-economics, 10 

may, 2009).  With ever increasing demand to cater to the 

needs of the existing population, industries have provided an 

excessive thrust on profit maximization and optimal 

utilization of resources have gained  the attention rather than 

consolidating the safety conditions for the improvement of 

workplace environments. As per as  NIOSH standards, 

Confined space is a generally observed as a workplace with 

limited entry and exit routes characterized by the presence of 

lethal dosage of carbon monoxide or methane or sewer gases 

and other fatal gases of concern , dust, etc. Studies of fatality 

reports reveal  fatal accidents has taken place because of the 

same reason like a 56-year old batch maker died after a toxic 

exposure to toluene vapor at a manufacturing plant in 

Northern New Jersey (2013)Confined area are boilers, vats, 

pipelines, sewers , manholes, pits , silos, etc. (NIOSH,1994). 

In whole, confined area is one which possesses the following 

characteristics (OSHA 3138-01R, 2004) 

 Consist of limited entry and exit points 

 Has lack of ventilation or oxygen supply 

 Is not designed for normal occupancy 

 Has a Potential to contain hazardous atmosphere 

 Can cause engulfment or asphyxiation to the worker 

inside it 

Workers working in confined spaces are always 

having chances of fatality because of less working area, 

improper ventilation and even workers are not able to 

communicate with each other properly even though they are 

working in same department (CSA, 2010). According to 

Fatality Assessment and Control Evaluation program 

investigations, 180 fatalities were noted involving both entry 

and even rescue operations.  

 
Fig. 1: 

II. ACCIDENT STATISTICS ADOPTED FROM NIOSH , FACE 

PROGRAM 

Sr 

No. 

Accident 

area 

Type 

Confined 

space          

Type 

Description Place 

1 

Manufac

turing 

compan

y 

Storage 

Tank 

Toluene 

Intoxicatio

n 

New 

Jersey(2013) 

2 
Farm 

field 

Grain 

vacuum 

in steel 

bin 

Asphyxia 

and chest 

compressio

n by beans 

Lowa 

3 

Departm

ent of 

Public 

Works 

Sewer 

Manhole 

Asphyxia 

and 

exposure to 

sewer 

gases 

New 

York(2010) 

4 

Welding 

departm

ent of 

private 

compan

y 

Cargo 

tank with 

diesel 

fuel 

Leakage of 

gas due to 

fault in air 

monitoring 

Michigan(200

6) 
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5 
Construc

tion site 

Installing 

water 

services 

foundatio

n 

Trench 

wall 

collapse 

Hispanic(200

6) 

6 

Brick 

manufac

turer 

Storage 

silos 

Environme

ntal 

Suffocation 

Hispanic(200

5) 

7 

Wholesa

le 

Bakery 

Fermenta

tion Tank 

Slipped 

and fall at 

depth while 

regular 

cleaning 

Hispanic(200

5) 

8 

Private 

Compan

y 

Sewer 

Line 
Cave-in 

California(20

05) 

9 Streets 

Water 

service 

manhole 

Positional 

asphyxia 
Lowa(2005) 

10 

Fish 

processi

ng plant 

Ribbon 

blender 

Blender 

turned on 

Massachusetts

(1998) 

11 
Gas 

Well site 

Fracturin

g Tank 

Entered 

into 

confined 

space for 

monitoring 

the fluid 

level 

Pennsylvania 

(1992) 

12 

Hydroel

ectric 

Power 

Generati

on 

Drownin

g 

Falling of 

the worker 

from 

mobile 

elevated 

platform 

South 

Carolina 

(1991) 

13 

Agricult

ure 

Sector 

Storage 

Bin 

Engulfment 

of truck 

driver 

inside the 

storage bin 

resulting in 

suffocation 

Ohio (1991) 

14 

Manufac

turing 

Plant 

Pressure 

Vessel 

Overcome 

by a 

residual 

argon gas 

South 

Carolina 

(1991) 

15 Airport Manhole 
Electrocuti

on 
Virginia 

Table 1: 

III. METHODOLOGY  

This analysis and study is based on the various accidents that 

has happened because of or in the confined space globally. 

The study began by rereading and going through various 

articles, newspapers, case studies and other reports. Confined 

space workplace has always been a center of attraction 

because of accidents happening because of it. As an outcome, 

the accidents data and report from 1990’s to 2000’s has been 

studied to draw out the various reasons behind it and take out 

the possible solutions for the same. A point of interest while 

reading through various accident investigations is that 

accidents has not been limited to industrial activities but also 

into various routine activities. 

IV. EVALUATION & OUTCOMES 

From the observations, we may infer that it can be quite 

dangerous to work on confined workplace without taking 

suitable safety measures. Even after taking suitable 

precautionary measures if confined space cannot be made 

safe then workers should not enter the confined space 

(Canadian Centre for Occupational Health and Safety) 

Some of the major problems which are commonly observed 

in a workplace with confined space are as follows: 

 Asphyxiation of workers inside the confined space 

 Inhaling toxic substances and poisonous fumes 

 Explosions due to huge pressure difference of gases, 

fumes and other particulate matters 

 Slips and falling of equipments inside the workplace due 

to poor visibility 

 Stucking and jamming up of workers within the 

machines ( Best example is grain in silos) 

 Difficulties in rescuing activities of injured worker 

 Bi-products from other departments of other same 

industry may enter the workplace 

 Restricted space claustrophobic effects 

 Various infections due to presence of fungus, weil’s 

disease and pigeon droppings 

V. ESTIMATION OF THE RISK 

Also, the major matter of concern came into notice while 

going through the various case studies is that people, 

employees or industries fail to properly estimate the risk. 

There is a serious need to properly estimate the risk involved 

in the confined space. There are various criteria’s upon which 

one can estimate the risk involved while analyzing the 

confined space like the amount of severity involved, sort of 

rescue operation to be carried out while countering the 

hazard. Risk estimation matrix is one of the major tool which 

can be used while carrying out risk estimation of confined 

spaces as mentioned in Australian standard AS/NZ 

2865:2001. This risk estimation matrix is purely generic in 

nature and is not at all necessary to be utilized in confined 

space. In history, recommendations were used to design the 

tools for the estimation of the risk this recommendations use 

to discuss various areas about the matrix which even involves 

the matrix architecture (ISO, 2010: Duijm; Chinniah et al., 

2012; Cox, 2008). There were certain parameters which were 

assessed subjectively and this parameters were decided on the 

basis of certain criteria’s. This criteria’s are listed below: 

1) The estimation process should be simple                          

2) Since, risk estimation is a preparatory phase process, 

therefore leave the user alone to exercise discretion 

3) Defining levels is not strictly taken into account  

4) Parameters should be clearly defined 

5) Only use the levels between 3 or 5 for taking severity and 

probability of the accident occurrence 

6) The discontinuities or gaps between the levels of 

parameters should be avoided 

7) The levels should be clearly mentioned it should not be 

vague or unexplained in nature 
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8) The scale for measuring the severity and probability of 

all the risks should be on the same scale in order to ensure 

consistent estimates. 

VI. CONCLUSIONS 

From the above evaluation and taking lessons from various 

confined space related accidents, we may conclude that 

following precautions has to be taken by employers as well 

as workers before carrying out the work in confined space: 

 Development, enforcement and implementation of 

proper training for the workers with regard to hazard 

recognition and safe work practices for all tasks they are 

assigned related to confined spaces. 

 Daily inspections of excavations (especially cave-ins) 

and adjacent areas should be carried out by a competent 

authority and ensure that all protective systems and 

appropriate measures are in place. 

 Whenever the work is to be carried on the unstable 

material then equip the confined space with lifelines and 

constant mode of communication with the worker inside. 

 Basic first aid training should be given to all the workers 

in administration 

 By developing and implementing a respiratory protection 

program to protect fire fighters from respiratory hazards 

 Mandatory presence of an attendant outside the confined 

space when the work is carried on inside the confined 

space. 

 Manure pits should also be identified as confined spaces  

 Hazard warning signs should be posted outside the 

confined space 

 Instructing the farmers to never enter in manure pits or 

any other confined spaces to attempt a rescue operation 

without proper consideration of their own safety 

 All the alternative job procedures should be evaluated 

which are adopted during equipment malfunctions to 

ensure that they do not increase the risk of injury to 

worker. 

 Properly documenting the list of all hazards which is 

present in the confined space and making it available to 

all emergency rescue personnel so that they can adopt 

correct rescue methods and equipment 

 Municipalities must ensure that police and other rescue 

personnel’s are properly trained in confined space entry 

and rescue procedures. 

 Hazard analysis should be performed on every new piece 

of machines and work procedures to find whether any 

potential hazards exist or not. 

 Employees must be assigned be with tasks in view of 

their physical capabilities. 

 While workers are working in confined space they 

should wear all necessary and appropriate personal 

protective equipments like respirators 
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