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EXECUTIVE SUMMARY 

This report analyses the results of the first two years of data collection for the GGSSA 

Safety Reporting System. In summary: 

Members and participation 

 The number of GGSSA active members has increased. 

 Participation in the GGSSA Safety Reporting System increased over the first year and 

has now stabilised at approximately 90%. 

 GGSSA now has active members from Australia, North America and South America. 

Non-Australian members tend to work more hours. Australian members spend a 

higher proportion of their time in mobilisation. 

Incidents 

 A total of 109 incidents have been reported to date. 

 Reported incidents have been approximately equally divided between the three 

categories: occurrence of harm or injury, near miss and identified risk. 

 The overall incident rate, the rates of each type of incident and the rates of injury 

were all lower in the second year than the first year. 

 There have been zero fatalities and one hospitalisation. 

 The rate of mobilisation incidents was consistently higher than the rate of surveying 

incidents, by a factor of between 2 and 10 times.  

 The rates of mobilisation and surveying incidents were lower in the second year 

than the first year. 

 The rate of Australian mobilisation incidents was higher in spring and summer than 

in autumn and winter. No other seasonal effects were identified. 

 No mobilisation incidents were reported in North America. South America and 

Australia were found to have a much higher rate of mobilisation incidents than 

surveying incidents. 

 Surveying incident rates were similar for Australia and North America, whilst South 

America’s surveying incident rates were lower. 

 North American companies appear to be less inclined to report identified risks than 

their southern hemisphere counterparts. 

 The rate of injury incidents was similar for Australia and North America (7.8 and 8.0 

incidents per 100,000 hours) and lower for South America (1.5 incidents per 100,000 

hours). 
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Feature issues 

 Three feature issues have been examined in more detail. Vehicles and Standard 

Operating Procedures (SOPs) are the most common factors in incident reports. 

Electrical incidents were also examined, as concern about electrical safety was a 

contributing reason to GGSSA’s establishment. 

 Vehicles were a factor in 28% of reported incidents. The most common factors in 

vehicle incidents were: 

o loss of control of the vehicle, often due to misjudgement of risk, failure to follow 

procedure or deficiency in procedure. 

o mechanical failures, especially related to wheels and tyre changing including 

jacking or split rim failure. 

Attention should be given to ensuring vehicles are not overloaded, that procedures 

are effective and staff are trained to follow them and that care is taken when making 

mechanical repairs, especially to tyres. 

 SOPs were involved in 24% of incidents, either through failure to adhere to an SOP 

or inadequacy of an SOP to prevent harm. The highest rate of SOP incidents was 

found in Australia during mobilisation. This suggests that the high overall rate of 

mobilisation incidents in Australia is at least partially due to SOPs either being 

inadequate to cover Australia’s harsh mobilisation conditions or not being followed 

by field staff. 

 Non-compliance with procedures was more common than procedural inadequacy 

in SOP-related incidents. Procedural failures were generally attributed to operator 

misjudgement or fatigue. This underlines the importance of the interaction of 

stressful conditions and fatigue in the management of risk and illustrates the 

challenge of developing and enforcing SOPs in the complex environment of ground 

geophysical surveying. 

 Electrical incidents comprised only 6% of total incidents and caused no injuries. One 

factor to be aware of is the possibility of members of the public straying into the 

area where electrical work is being undertaken. 

Comparisons with other reporting systems 

 Care should be taken when interpreting the following comparison, due to 

limitations in the method of calculation. The approximate rate of lost time injuries 

across three continents in the GGSSA Safety Reporting System was 0.86 per 100,000 

hours worked, which is higher than the 0.25 per 100,000 hours worked reported for 

Western Australian exploration in 2014-2015 but may include hours not attributable 

to the injured person.  

 Qualitative comparison with the IAGC database (although it only includes fatalities) 

revealed similarities with the GGSSA Safety Reporting System in that vehicles are 

the most common factor contributing to incidents and electrical incidents are less 

common (although can be serious). 
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1. INTRODUCTION 

The Ground Geophysical Survey Safety Association (GGSSA) Safety Reporting System has 

now been in operation for two years. This report is the second Annual Overview report, 

which includes analysis of the first two years of results (April 2014 to March 2016) and 

comparison of these results with national and international data. 

Whilst the first Annual Overview report provided a condensed summary of all the results 

from the first year of data collection, this second report focuses on analysing the first 

two years of data and drawing conclusions about the most important safety issues 

facing the industry, which is possible now that more data has been collected.  

Technical notes, including definitions, are included in Appendix 1, whilst selected data 

summary tables may be found in Appendix 2. 
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2. DATA SUMMARY 

2.1 Member Participation 

Figure 1 illustrates member participation in the GGSSA Safety Reporting System over 

the first two years. ‘Eligible members’ refers to the number of active members of GGSSA 

at the time of each quarterly data collection. ‘Participating members’ are those who 

submitted a Quarterly Exposure Summary for a given quarter. 

It may be seen from Figure 1 that the total number of active members has increased 

over time and that the participation rate has also increased, being typically around 90% 

over the past year. 

Figure 1 Member participation to date 
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Figure 2 shows the composition of the Active GGSSA membership by continent, in each 

quarter of operation of the Safety Reporting System. GGSSA has members from three 

continents: Australia, North America and South America. The Australian membership 

numbers have remained fairly steady (9-10 members) whilst the number of members 

from North and South America has increased. Non-Australian members now make up 

approximately one-third of total GGSSA Active members. 

Figure 2 Number of active members by continent 
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2.2 Industry Activity 

Figure 3 illustrates the total number of hours worked (by all contributing members) in 

the first and second years of operation of the GGSSA Safety Reporting System, separated 

into mobilisation/demobilisation hours and surveying hours, and continent. 

Figure 3 Total number of hours worked by survey phase and continent 
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Table 1 Exposure hours by continent 

 Australia 
North 

America 
South 

America 
All 

continents 

Mobilisation hours 32,694.4 12,371.0 7,301.0 52,366.4 

Surveying hours 186,370.9 150,818.0 189,251.0 526,439.9 

Total exposure hours 219,065.2 163,189.0 196,552.0 578,806.2 

% time spent on 
mobilisation 

15% 8% 4% 9% 

 

Australia reported the highest number of worked hours overall and Australian 

companies spent a far greater percentage of their time in mobilisation activities, 

compared to the other continents. 

2.3 Incident Reports 

Incidents can fall into one or more of the following three categories: occurrence of harm 

or injury (most serious), near miss, and identified risk (least serious). Definitions of these 

terms are included in Appendix 1. For incidents that were reported in two categories, 

the most serious category is used in the following analysis. 

A total of 109 incidents have been reported in the first two years of operation of the 

GGSSA Safety Reporting System (65 in the first year and 44 in the second). This is 

comprised of 33 occurrence of harm or injury, 38 near miss and 38 identified risk 

incidents, as shown in Figure 4. 

Figure 4 Incident type (two years) 
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Figure 5 shows the overall incident rate for each quarter, broken down by incident type. 

This data is tabulated in Table 10 in Appendix 2. 

Figure 5 Incident rate per 100,000 hours by incident type 

 

Figure 6 summarises the rate of incidents involving the injury of a person, based on the 

number of persons injured as stated on the survey form, and the total number of 

persons injured. This data is tabulated in Table 11 in Appendix 2.  

Care must be taken in comparing figures 5 and 6. More than one person can be injured 
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Figure 6 Rates of injury incidents and persons injured per 100,000 hours 
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The overall incident rate, the rates of each type of incident and the rates of injury were 

all lower in the second year than the first year. 

2.4 Risk Differentiation 

The risk of injury is not homogenous over the data set and it is important to identify 

patterns where a higher incidence is experienced and changes in risk over time. 

2.4.1 Trends over time 

The time series trend in incident rates is illustrated in Figure 7. Table 12 in Appendix 2 

presents the quarterly data upon which Figure 7 is based. It is important to note that 

these are based on total incidents, and do not represent injury rates, as identified risk 

and near miss incidents are also included.  

A line of best fit has been added to the graph. It may be seen that there has been a 

general trend for incident rates to decrease over time. 

Figure 7 Time series of incident rates 
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2.4.2 Survey Phase Effects (Mobilisation/Surveying) 

Figure 8 illustrates the overall rate of mobilisation and surveying incidents for the first 

and second years of operation of the GGSSA Safety Reporting System. 

Table 12 in Appendix 2 presents the quarterly data upon which Figure 8 is based. 

Figure 8 Incident rates for mobilisation and surveying phases 
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changes in the mix of northern and southern hemisphere organisations reporting and 

the numbers of hours reported from each hemisphere. 

GGSSA members operate in a variety of climates across the world. Even within Australia, 

the seasonal conditions between the north and south of the continent are very 

different, with the north experiencing a tropical wet/dry season pattern while the south 

has a temperate four seasons pattern. GGSSA’s Canadian members would experience 

more severe winters, while our Australian members experience extreme heat in 

summer. Weather conditions in South America are likely to vary significantly depending 

on altitude. The effects of varying local climates are likely to overwhelm any seasonal 

effects, making seasonal effects impossible to detect. 

Information on the exact location of each incident is not provided in the incident forms, 

so it is not possible to control for the effects of local climate when analysing seasonal 

patterns. 

Figure 9 Incident rates by season (two years) 
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of season of was found on pooled mobilisation and survey incident data; however 

analysis of mobilisation data showed with 95% confidence that Australian activities 

accounted for the higher mobilisation risk pattern in spring and summer. 

2.4.4 Continent Effects 

Figure 10 shows the incident rates for mobilisation and surveying for each continent in 

the first and second years. 

Figure 10 Incident rates by continent and phase of operation 

 

In Australia and South America, incident rates for mobilisation are higher than for 

surveying. In North America, the opposite is the case, in fact zero mobilisation incidents 

were reported. 

In all continents, the incident rates in the second year were lower than in the first year, 

for both mobilisation and surveying. 

Surveying incident rates were similar for Australia and North America, whilst South 

America’s surveying incident rates were lower. 
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Figure 11 Incident type by continent 
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3. FEATURE ISSUES 

A review of all incident reports for the first two years was undertaken and three areas 

of special interest to the industry were identified. The most common features 

mentioned in the incident reports were vehicles and Standard Operating Procedures 

(SOPs). In addition, the GGSSA was originally formed in response to concerns about 

electrical safety in the industry, so this will also be considered in detail below. 

For each feature issue (vehicles, SOPs and electrical), the human and system factors, 

contributing factors and mechanism of injury factors specified for each incident in each 

category have been examined and the most relevant have been summarised in the 

tables below. Factors were tallied and converted into an incident rate based on the total 

number of hours worked by the industry. It should be noted that several factors can be 

specified for each incident, so the rates should not be totalled as this would give an 

overestimate of the total risk. 

3.1 Vehicles 

Vehicles were involved in 31 of the 109 reported incidents (a rate of 5.4 incidents per 

100,000 hours). This includes all incidents in which a vehicle was mentioned. Five vehicle 

incidents resulted in an injury. Human and system factors and contributing factors 

reported for all vehicle incidents are summarised in Table 3 and Table 4. Details of all 31 

vehicle incidents are included in Table 13 in Appendix 3.  

Table 3 Human and system factors relating to vehicle incidents (two years) 

Human and System Factor 
Rate per 

100,000 hours 

Loss of control of vehicle 1.7 

Misjudgement of risk (a person underestimated the level of risk in 
a task or operation) 

1.6 

Failure to adhere to SOP (e.g. missed a step in a defined standard 
operation procedure) 

1.2 

*Cracked split rim 0.3 

Procedural deficiency (standard procedure was not adequate to 
prevent harm) 

0.2 

*Broken trailer stub axle 0.2 

*Hazard identification 0.2 

*Lawbreaking 0.2 

*Rocky terrain 0.2 

*The driver did not detect the incident immediately 0.2 

* indicates a non-standard factor, specified by the respondent under category “Other” 

  



 

GGSSA Safety Report 
Annual Overview 2015-2016 

  Page 13 

Table 4 Contributing factors relating to vehicle incidents (two years) 

Contributing Factor 
Rate per 

100,000 hours 

Mechanical failure (e.g. failure of a structure, mechanical 
breakdown or other physical fault of equipment) 

1.9 

Motor vehicle or road surface (e.g. pothole caused loss of control) 1.9 

Exposure to natural elements (e.g. sun and hot weather) 0.7 

*Vehicle bogged 0.3 

*Exposure to environment hazard - Fauna/Flora 0.2 

*Snatch strap failure 0.2 

*Hazard identification 0.2 

*Parking on slopes 0.2 

*Rocky terrain 0.2 

*Very irregular transit area 0.2 

*Work on the collection of the truck 0.2 

* indicates a non-standard factor, specified by the respondent under category “Other” 

Of the 31 vehicle-related incidents, 20 occurred during mobilisation and 11 during 

surveying. 

The most common factors in vehicle incidents were: 

 loss of control of the vehicle, often due to misjudgement of risk, failure to follow 

procedure or deficiency in procedure. 

 mechanical failures, especially related to wheels and tyre changing including 

jacking or split rim failure. 

 a key theme was the operations of vehicles and operators at or near their limit 

in a difficult environment. 

It is apparent that vehicles are operated to their capacity and beyond. Attention is 

therefore required to total load, load distribution and speeds in rough terrain. 

3.2 Standard Operating Procedures 

SOPs were identified by members as a human or systems factor in 26 of the 109 

incidents, either through failure to adhere to an SOP or inadequacy of an SOP to prevent 

harm. This is equivalent to a rate of 4.5 incidents per 100,000 hours. Seven incidents in 

which SOPs were identified as a factor resulted in an injury. Details of all 26 incidents 

involving SOPs are included in Table 14 in Appendix 3. 

Table 5 summarises the rates of these incidents by continent and survey phase. The 

highest rate of incidents involving SOPs was found in Australia during mobilisation. This 

suggests that the high overall rate of mobilisation incidents in Australia is at least 
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partially due to SOPs either being inadequate to cover Australia’s harsh mobilisation 

conditions or not being followed by field staff.  

It appears that South American companies are either more satisfied with procedures or 

less aware of their importance than their counterparts on other continents. North 

American non-reporting or non-occurrence of mobilisation incidents results in zero 

reported cases of procedural failure during this phase. 

Table 5 SOP incident rates by continent and survey phase (two years) 

Survey phase 
Rate per 100,000 hours 

Australia North America South America All continents 

Mobilisation or 
demobilisation 

28.6 0.0 12.2 19.1 

Surveying 2.4 6.3 1.4 3.0 

All phases 6.5 5.8 1.8 4.5 

 

Table 6 summarises the mechanism of injury factors in incidents where SOPs were 

identified as a factor, while Table 7 summarises all human and system factors in 

incidents where SOPs were identified as a factor. 

Table 6 Mechanism of injury factors relating to SOPs (two years) 

Mechanism of Injury Factors 
Rate per 100,000 hours 

Mobilisation Surveying Total 

Mechanism not described 7.6 0.8 1.4 

Mechanical (cutting, crushing, puncturing) 1.9 0.8 0.9 

Vehicle loss of control 5.7 0.2 0.7 

Exposure to heat or hot object (includes 
hot working environment) 

0.0 0.4 0.3 

Hitting object with body (moving person 
hits against a stationary object) 

0.0 0.4 0.3 

*Poorly placed bottlejack 1.9 0.0 0.2 

*Trailer dislodged 1.9 0.0 0.2 

*Contact with chemical 0.0 0.2 0.2 

Dehydration 0.0 0.2 0.2 

Electrical shock 0.0 0.2 0.2 

*Equipment damage 0.0 0.2 0.2 

Fall on level < 1.2m (slip, trip, stumble) 0.0 0.2 0.2 

*Fatigue 0.0 0.2 0.2 

*Friction, continuous rubbing 0.0 0.2 0.2 

Fire or flame 0.0 0.2 0.2 

*Exposure to extreme cold object 0.0 0.2 0.2 

*Work surface 0.0 0.2 0.2 

* indicates a non-standard factor, specified by the respondent under category “Other” 
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The most common mechanism of injury factors were mechanical and vehicle loss of 

control. The role of SOPs in vehicle incidents has already been discussed in the previous 

section. 

Table 7 Human and system factors relating to SOPs (two years) 

Human and System Factor 
Rate per 100,000 hours 

Mobilisation Surveying Total 

Failure to adhere to SOP (e.g. missed a 
step in a defined standard operation 
procedure) 

19.1 1.9 3.5 

Fatigue (fatigue contributed to 
misjudgement or failure to follow 
procedure) 

1.9 1.5 1.6 

Misjudgement of risk (a person 
underestimated the level of risk in a task 
or operation) 

3.8 1.1 1.4 

Procedural deficiency (standard procedure 
was not adequate to prevent harm) 

1.9 1.3 1.4 

*Improper labelling 0.0 0.2 0.2 

Loss of control of vehicle 0.0 0.2 0.2 

* indicates a non-standard factor, specified by the respondent under category “Other” 

Non-compliance with procedures was reported in more than two thirds of procedure-

related incidents. Procedural failures were generally attributed to operator 

misjudgement or fatigue. 

The range of procedural issues illustrated the complex environment of ground 

geophysical surveying and the interaction of stressful conditions and fatigue in the 

management of risk. 

Most fixed workplaces rely on direct supervision, education and ongoing systems and 

procedural review to implement a safe system of work. The geophysical surveying 

industry operates in a complex and varying environment where many of the strategies 

of the fixed workplace are not available. Procedure development and implementation 

is therefore an ongoing challenge. 

The above results indicate that a focus on staff training and ensuring that procedures 

are followed would have a greater impact than improving procedures. 

3.3 Electrical 

Electrical incidents accounted for 7 of the 109 incidents reported, equivalent to a rate 

of 1.2 incidents per 100,000 hours. All electrical incidents occurred during surveying and 

none resulted in an injury. Details of all electrical incidents may be found in Table 15 in 

Appendix 3. 
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The human and system factors relating to electrical incidents are summarised in Table 

8. 

Table 8 Human and system factors relating to electrical incidents (two years) 

Human and System Factor 
Rate per 

100,000 hours 

Misjudgement of risk (a person underestimated the level of risk in 
a task or operation) 

0.3 

Procedural deficiency (standard procedure was not adequate to 
prevent harm) 

0.3 

Failure to adhere to SOP (e.g. missed a step in a defined standard 
operation procedure) 

0.2 

*Electrical failure on generator 0.2 

* indicates a non-standard factor, specified by the respondent under category “Other” 

GGSSA has issued guidelines to reduce the risk of high voltage electrical equipment as a 

source of injury, including the Industry Guidelines for Electrical Geophysics, and 

Guidance Notes on working with generators and working with lightning. 

 Over the past two years there have only been seven electrical incidents reported.  

 Four of these resulted in minor electric shocks resulting in no reported injury. Three 

were incidents involving the identification of a risk. 

 All occurred during surveying operations. 

 There were 5 incidents in Australia and two in South America. 

 One incident involved EM surveying and six IP surveying. 

 Two incidents identified that procedures were inadequate and one other that 

procedures were not adhered to. 

The incident descriptions were limited and it is not possible to comment on the details 

of the alleged procedural weakness. One important issue raised was the proximity of 

local people other than the survey team accessing high voltage cables. 
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4. COMPARISON WITH OTHER WORKPLACE INJURY 

REPORTING SYSTEMS 

The GGSSA Safety Reporting System has a very low threshold of reporting, in that we 

collect data on identified risk and near miss incidents, as well as occurrence of harm or 

injury incidents. Most workplace injury reporting systems only require the reporting of 

more serious incidents, such as fatalities, lost time injuries and restricted work injuries. 

The GGSSA system has much in common with general aircraft risk surveillance systems 

which try to identify risk factors before a serious event occurs. There is a trend towards 

using this type of system in complex industries and complex environments such as 

health care. 

It is important to take care when making numerical comparison between GGSSA’s rate 

of occurrence of harm or injury incidents and other systems’ rate of lost time injuries or 

restricted work injuries, because the latter two are much more serious. 

Lost time injury (LTI) is defined as an injury that results in the injured person taking time 

off work on the day or days following the injury and does not include time lost on the 

day of the injury. The GGSSA Safety Reporting System is incident based. It therefore 

counts hours lost per incident rather than per person. In addition, hours lost are not 

restricted to only those attributable to an injury but are an estimate of total disruption 

to operations. Lost person hours are therefore not the same as a lost time injury. 

During the first two years of operation, the GGSSA Safety Reporting System has 

reported: 

 Zero fatalities 

 39 injured persons 

 348.5 lost person hours involving 17 incidents 

These rates will be compared with data from the Western Australian mining industry. 

In addition, a qualitative comparison of incident features and contributing factors will 

be made with the International Association of Geophysical Contractors database of fatal 

incidents (direct numerical comparison cannot be made for two reasons, firstly that the 

IAGC data has no exposure hours component so rates cannot be calculated, and 

secondly because the GGSSA Safety Reporting System has not reported any fatalities). 

Comparison with workplace safety systems from other industries is considered to be of 

limited value due to the unique nature of the variable environments experienced in 

geophysical surveying, which are unlike the fixed environments of other types of 

workplace. 
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4.1 Department of Mines and Petroleum, Western Australia 

The Department of Mines and Petroleum, Western Australia publishes annual data on 

fatalities, serious injuries, lost time injuries and restricted work injuries in the mining 

and exploration industries. The following analysis is based on data taken from Safety 

performance in the Western Australian mineral industry — accident and injury statistics 

2014-15: Resources Safety (Department of Mines and Petroleum, Western Australia, 

2015, downloaded from http://www.dmp.wa.gov.au/Safety/Safety-statistics-

16198.aspx). 

The WA data makes a distinction between different types of injuries: serious injuries are 

lost time injuries in which the lost time exceeds 2 weeks, restricted work injuries are not 

lost time injuries but result in a reduced work capacity, and lost time injuries includes 

all lost time injuries that are not serious injuries. WA rates are reported per million hours 

worked; for the purposes of comparison they have been converted to rates per 100,000 

hours worked as used in the GGSSA Safety Reporting System. 

The rate of serious injuries in the WA data is 0.19 per 100,000 hours. The GGSSA Safety 

Reporting System has reported zero serious injuries, which cannot be converted to a 

meaningful rate for comparison. Based on the total number of hours worked by GGSSA 

members, the WA rate would be equivalent to 1.1 serious injuries, so it can be said that 

GGSSA’s rate of serious injuries is not greater than that of the WA mining industry.  

The GGSSA Safety Reporting System does not collect data on restricted work injuries, so 

a comparison cannot be made. 

As noted above, the GGSSA Safety Reporting System does not directly measure lost time 

injuries according to the standard Worksafe definition ( see 

http://www.safeworkaustralia.gov.au/sites/swa/statistics/ltifr/pages/lost-time-injury-

frequency-rates ). For the purposes of comparison, any incident reported to the GGSSA 

Safety Reporting System in which an injury occurred and the lost person hours was 

greater than 12 hours per person injured, is considered to be approximately equivalent 

to a lost time injury. This value is only an estimate. 

The rate of lost time injuries in the WA data is 0.22 per 100,000 hours (total mining) and 

0.25 per 100,000 hours (exploration). The calculated approximate rate of lost time 

injuries in the GGSSA Safety Reporting System is 0.86 per 100,000 hours. This is based 

on 5 incidents over the life of the system - see Table 16 in Appendix 3 for details.  

The GGSSA rate of lost time injuries appears to be higher than the rate for WA mining 

and exploration, however, there are several reasons to be careful with this comparison: 

 The GGSSA system does not specifically ask about lost time injuries, so it is 

possible that the estimated number of lost time injuries used in this comparison 

http://www.dmp.wa.gov.au/Safety/Safety-statistics-16198.aspx
http://www.dmp.wa.gov.au/Safety/Safety-statistics-16198.aspx
http://www.safeworkaustralia.gov.au/sites/swa/statistics/ltifr/pages/lost-time-injury-frequency-rates
http://www.safeworkaustralia.gov.au/sites/swa/statistics/ltifr/pages/lost-time-injury-frequency-rates
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is an overestimate, because reported lost hours may include hours lost for 

reasons other than the injury (such as waiting for vehicle repair) and we have 

no information about the number of people covered by the lost hours (only the 

number of people injured). 

 The GGSSA rate is based on a very small sample size, which contains too few 

cases to give a statistically meaningful result.  

4.2 International Association of Geophysical Contractors 

The International Association of Geophysical Contractors (IAGC) maintains a database 

of fatalities that have occurred in worldwide geophysical operations, which includes 697 

incidents dating from 1968 to 2014, sourced from annual reports and databases from 

various organisations as well as voluntary reports from companies and individuals. The 

intended purpose of the database is to raise awareness within the industry of the types 

of incidents that can lead to fatalities. The database can be found at 

http://www.iagc.org/aide-memoir.html. 

The IAGC database is purely qualitative and contains no data on exposure hours, so a 

comparison of incident rates cannot be made. It is also based on fatalities only (although 

on closer examination, some of the incidents included appear to be near-misses), and 

does not include the types of less serious incidents which are gathered by the GGSSA 

Safety Reporting System. However, a qualitative comparison of incident features can be 

made. The main contributing factor identified in the incident descriptions in the IAGC 

database are shown in Table 9. 

Table 9 Main contributing factors in IAGC database incidents 

Main Contributing Factor % of total 

Vehicle 33% 

Crushed/struck 17% 

Drowning 15% 

Other 8% 

Fall 7% 

Electrical 6% 

Explosion 5% 

Violence 5% 

Asphyxiation 2% 

Exposure/dehydration 2% 

Fire 1% 

 

Patterns in the IAGC database have the following similarities with the GGSSA Safety 

Reporting System: 

 Vehicles are the most frequent contributing factor in incidents. 

http://www.iagc.org/aide-memoir.html
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 Electrical incidents are less frequent than many other types of incident. 

 Several incidents have occurred due to split rim failure. 

The IAGC database includes incidents that happened before good safety precautions 

were introduced, and that would be far less likely to happen now. 

The second most common contributing factor in the IAGC database was crushed/struck 

injuries, which commonly involved falling trees and individuals becoming caught in 

machinery. Drownings were also relatively common. These types of incidents have not 

been common in the GGSSA Safety Reporting System. 

It has been noted that procedural failures (either failing to follow SOPs, or inadequate 

SOPs) are an important factor in incidents reported to the GGSSA Safety Reporting 

System. However, insufficient information was available in the IAGC data to determine 

the relative importance of procedures in their reported incidents. 
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APPENDIX 1 - TECHNICAL NOTES 

Data Collection for the GGSSA Safety Reporting System 

All active members of the GGSSA (ie. members who are actively participating in 

geophysical surveying work) are expected to contribute to the GGSSA Safety Reporting 

System by submitting a Quarterly Exposure Summary at the end of each quarter. The 

Quarterly Exposure Summary collects data on the number of hours spent in 

mobilisation/demobilisation and surveying each month, as well as the number of safety 

incidents each month. Members are expected to submit a Quarterly Exposure Summary 

every quarter, even if they do not have any incidents to report. This gives an accurate 

picture of the total number of hours worked by all active members, ie. the total 

‘exposure’ to the risks of geophysical surveying. 

Members submit a Detailed Incident Report for each of the incidents noted on their 

Quarterly Exposure Summary. The Detailed Incident Report collects information on the 

type of incident (occurrence of harm or injury, near miss or identified risk), the activity 

being undertaken at the time of the incident (mobilisation, surveying and the type of 

survey), the factors contributing to each incident (sub-divided into human and system 

factors, other contributing factors and mechanism of injury factors), number of persons 

injured, the nature of any injuries and any treatment required, and, finally, the 

consequences of the incident, in terms of lost person hours, hospital inpatient days, 

permanent disabilities and fatalities. 

The data is collected using an online survey host and collated into a spreadsheet. The 

number of incidents reported by each member on the Quarterly Exposure Summary is 

reconciled with the number of Detailed Incident Reports submitted. All coding (ie. 

classification of the type of incident, contributing factors and nature of injuries) is done 

by the member at the time of submitting their data. The consultant then collates and 

analyses the data. Obvious mistakes are corrected by the consultant at this stage, but it 

is not possible for the consultant to know if the member has coded incorrectly, so any 

such mistakes cannot be corrected. As a result, the data sometimes contains 

inconsistencies, such as an incident classified as Occurrence of Harm or Injury for which 

no injury details are submitted and the number of persons injured is zero. 

All data is collected and recorded using a unique Company Identifier code for each 

member, to ensure member confidentiality. Any other potentially identifying 

information, such as proprietary surveying techniques, are removed from the data 

before it is published. 
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Definitions 

The following definitions are used in all reports and forms relating to the GGSSA Safety 

Reporting System: 

Mobilisation/demobilisation: Mobilisation/demobilisation includes the time in getting 

to the survey area and returning from the area, or travelling to a new survey area. It 

does not include time spent travelling to and from accommodation. 

Surveying: Surveying includes hours spent undertaking any type of geophysical survey 

work. 

Incident: An incident is a situation where a person's safety was put at risk. Incidents are 

classified into the following three types, all of which are to be submitted to the GGSSA 

Safety Reporting System: 

Identified risk: an incident in which a hazard was identified and inadequate controls 

were present to prevent an injury or harm from occurring; specific attention beyond 

standard procedures was required to avoid injury or harm. 

Near miss: an incident in which a person(s) narrowly avoided injury or harm. 

Occurrence of harm or injury: an incident in which a person(s) was injured or harmed. 

Lost Person Hours: It is important to note that the definition of Lost Person Hours in the 

GGSSA Safety Reporting System is not the same as a Lost Time Injury as used by 

government work safety authorities. Lost Person Hours means the number of person 

hours lost due to the incident, which may include time lost due to waiting for a 

replacement vehicle, undertaking first aid or recovering from an injury. Lost Person 

Hours may occur even if there is no injury caused by the incident. Reporting lost person 

hours for an incident does not automatically mean that the incident will be classified as 

a Lost Time Injury (LTI) in the member’s own Workplace Health and Safety system. LTI 

generally refers to an injury that results in the injured person taking time off work on 

the day or days following the injury and does not include time lost on the day of the 

injury. Lost Person Hours is a more detailed classification that allows us to measure the 

effect of even minor incidents (even if no injury is caused). 

 

Other Features of the GGSSA Safety Reporting System 

The quarters used in the GGSSA Safety Reporting System align with the calendar, not 

the seasons. Due to a delayed start, the first quarter was April-June 2014. Therefore, 

each year of the Safety Reporting System ends in March. When looking at seasonal 

effects, it is necessary to go back to the monthly data from the Quarterly Exposure 
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Summaries, meaning that data relating to seasons will not align exactly with any quarter. 

Seasonal data is also corrected for hemisphere, as our members are located in both the 

northern and southern hemispheres. 

Data is generally analysed using rates (incidents per 100,000 hours worked) rather than 

raw incident numbers. This prevents incorrect interpretations of trends. For example 

when the number of incidents decreases, this may be due to a reduction in the number 

of hours worked, and does not necessarily indicate a reduction in the incident rate. 
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APPENDIX 2 - DATA TABLES 

Table 10 Incident rate per 100,000 hours by incident type 

Quarter 
Occurrence of 
harm or injury 

Near miss Identified risk 

Apr-Jun 2014 7.4 7.4 7.4 

Jul-Sep 2014 4.7 13.0 2.4 

Oct-Dec 2014 6.7 9.4 6.7 

Jan-Mar 2015 14.1 8.8 15.9 

First Year 7.8 10.2 7.4 

Apr-Jun 2015 3.4 2.3 2.3 

Jul-Sep 2015 5.2 3.1 8.3 

Oct-Dec 2015 4.0 6.6 9.3 

Jan-Mar 2016 3.2 3.2 3.2 

Second Year 4.0 3.7 5.9 

Both Years 5.7 6.6 6.6 
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Table 11 Rates of injury incidents and persons injured per 100,000 hours 

Quarter 
Rate of injury incidents 

per 100,000 hours 

Rate of persons injured 

per 100,000 hours 

Apr-Jun 2014 9.9 12.4 

Jul-Sep 2014 7.1 7.1 

Oct-Dec 2014 8.0 8.0 

Jan-Mar 2015 14.1 14.1 

First Year 9.4 9.8 

Apr-Jun 2015 3.4 3.4 

Jul-Sep 2015 5.2 5.2 

Oct-Dec 2015 4.0 4.0 

Jan-Mar 2016 4.8 4.8 

Second Year 4.3 4.3 

Both Years 6.6 6.7 
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Table 12 Incident rate per 100,000 hours by survey phase 

Quarter 

Mobilisation Surveying Total 

Number of 
incidents 

Number of 
hours 

Incident rate 
per 100,000 

hours 

Number of 
incidents 

Number of 
hours 

Incident rate 
per 100,000 

hours 

Number of 
incidents 

Number of 
hours 

Incident rate 
per 100,000 

hours 

Apr-Jun 2014 4 5,741.00 69.67 5 34,535.50 14.48 9 40,276.50 22.35 

Jul-Sep 2014 4 6,208.60 64.43 13 78,106.55 16.64 17 84,315.15 20.16 

Oct-Dec 2014 7 6,944.75 100.80 10 67,686.80 14.77 17 74,631.55 22.78 

Jan-Mar 2015 6 5,208.50 115.20 16 51,477.25 31.08 22 56,685.75 38.81 

First Year 21 24,102.85 87.13 44 231,806.10 18.98 65 255,908.95 25.40 

Apr-Jun 2015 3 5,950.50 50.42 4 82,110.50 4.87 7 88,061.00 7.95 

Jul-Sep 2015 3 9,974.50 30.08 13 86,891.00 14.96 16 96,865.50 16.52 

Oct-Dec 2015 7 6,889.50 101.60 8 68,429.75 11.69 15 75,319.25 19.92 

Jan-Mar 2016 2 5,449.00 36.70 4 57,152.50 7.00 6 62,601.50 9.58 

Second Year 15 28,263.50 53.07 29 294,583.75 9.84 44 322,847.25 13.63 

Both Years 36 52,366.35 68.75 73 526,389.85 13.87 109 578,756.20 18.83 
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APPENDIX 3 – FEATURE INCIDENTS 

Table 13 Vehicle incidents (two years) 

Incident 

type 

Survey 

type 
Survey phase 

Number 

of 

persons 

injured 

Human and system factors Contributing factors Mechanisms Treatments 
Body 

parts 

Injury 

type 

Occurrence 
of harm or 
injury 

IP 
Mobilisation or 
demobilisation 

2 Loss of control of vehicle 
Motor vehicle or road 
surface 

Vehicle loss of control First aid 

Upper 
limb 

Lower 
limb  

Bruising 

Occurrence 
of harm or 
injury 

IP Surveying 1 Misjudgement of risk 
Exposure to natural 
elements 

Vehicle loss of control None 
Lower 
limb 

Bruising 

Occurrence 
of harm or 
injury 

EM Surveying 0 Procedural deficiency 
Motor vehicle or road 
surface 

Hitting object with 
equipment 

None None None 

Occurrence 
of harm or 
injury 

EM Surveying 1 
Failure to adhere to SOP 
Misjudgement of risk 
Loss of control of vehicle 

Motor vehicle or road 
surface 

Fall on level < 1.2m 
Hitting object with body  
Vehicle loss of control 

First aid Trunk Bruising 

Occurrence 
of harm or 
injury 

Nat 
field 

Surveying 1 Misjudgement of risk 
Motor vehicle or road 
surface 

Being hit by object First aid Head 

Other 
injury 

Chipped 
tooth 

Near miss IP Surveying 0 Cracked split rim Mechanical failure  None None None 

Near miss EM 
Mobilisation or 
demobilisation 

0 Loss of control of vehicle Mechanical failure Object fell off trailer None None None 

Near miss MP 
Mobilisation or 
demobilisation 

0 Failure to adhere to SOP 
Exposure to natural 
elements 

Vehicle loss of control None None None 

Near miss EM 
Mobilisation or 
demobilisation 

1 Loss of control of vehicle Mechanical failure Vehicle loss of control None None None 

Near miss IP 
Mobilisation or 
demobilisation 

0 Broken trailer stub axle Mechanical failure Broken trailer stub axle None None None 

Near miss IP 
Mobilisation or 
demobilisation 

0 Lawbreaking 
Motor vehicle or road 
surface 

Vehicle loss of control 
Motor vehicle crash 

None None  
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Incident 

type 

Survey 

type 
Survey phase 

Number 

of 

persons 

injured 

Human and system factors Contributing factors Mechanisms Treatments 
Body 

parts 

Injury 

type 

Near miss EM Surveying 0 Loss of control of vehicle 

Exposure to natural 
elements 
Exposure to environment 
hazard - Fauna/Flora 

Mechanical (cutting, 
crushing, puncturing) 

None None None 

Near miss EM Surveying 0 Misjudgement of risk 
Mechanical failure 
Snatch Strap Failure 

 None None None 

Near miss EM 
Mobilisation or 
demobilisation 

0 Loss of control of vehicle Mechanical failure 
Mechanical (cutting, 
crushing, puncturing) 

None None None 

Near miss IP Surveying 0 Loss of control of vehicle 
Motor vehicle or road 
surface 

Vehicle loss of control None None None 

Near miss EM 
Mobilisation or 
demobilisation 

0 
Failure to adhere to SOP 
Misjudgement of risk 

Mechanical failure Vehicle loss of control None None None 

Near miss IP 
Mobilisation or 
demobilisation 

0 Failure to adhere to SOP Mechanical failure Poorly placed bottlejack None None None 

Identified 
risk 

IP Surveying 0 Hazard identification Hazard identification Large crack in split rim tyre None None None 

Identified 
risk 

IP 
Mobilisation or 
demobilisation 

0 Rocky terrain Rocky terrain 
Rocky terrain - vehicle 
damage 

None None None 

Identified 
risk 

IP 
Mobilisation or 
demobilisation 

0 Misjudgement of risk 
Motor vehicle or road 
surface  

Vehicle loss of control None None None 

Identified 
risk 

IP 
Mobilisation or 
demobilisation 

0 Failure to adhere to SOP 
Motor vehicle or road 
surface 

Vehicle loss of control None None None 

Identified 
risk 

IP Surveying 0 Misjudgement of risk 
Work on the collection of 
the truck 

Fall on level < 1.2m 
Fall from height > 1.2m 

None 
Head 
Lower 
limb 

Fracture 
Sprain 

or strain 
Other 
injury 

Identified 
risk 

EM 
Mobilisation or 
demobilisation 

1 Failure to adhere to SOP Mechanical failure Trailer dislodged None None None 

Identified 
risk 

IP 
Mobilisation or 
demobilisation 

0 Failure to adhere to SOP Parking on slopes Vehicle loss of control None None None 
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Incident 

type 

Survey 

type 
Survey phase 

Number 

of 

persons 

injured 

Human and system factors Contributing factors Mechanisms Treatments 
Body 

parts 

Injury 

type 

Identified 
risk 

EM 
Mobilisation or 
demobilisation 

0 Misjudgement of risk 
Motor vehicle or road 
surface  
Vehicle bogged 

 None None None 

Identified 
risk 

EM 
Mobilisation or 
demobilisation 

0 Misjudgement of risk 
Exposure to natural 
elements  
Vehicle bogged 

 None None None 

Identified 
risk 

EM 
Mobilisation or 
demobilisation 

0  
Motor vehicle or road 
surface 

 None None None 

Identified 
risk 

IP 
Mobilisation or 
demobilisation 

0 
The driver did not detect 
the incident immediately 

Very irregular transit area Tyre blows during driving None None None 

Identified 
risk 

EM Surveying 0 Loss of control of vehicle 
Motor vehicle or road 
surface 

Vehicle loss of control None None None 

Identified 
risk 

EM 
Mobilisation or 
demobilisation 

0 Loss of control of vehicle Mechanical failure Vehicle loss of control None None None 

Identified 
risk 

EM 
Mobilisation or 
demobilisation 

0 Loss of control of vehicle Mechanical failure Vehicle loss of control None None None 
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Table 14 Incidents where Standard Operating Procedures were identified as a factor (two years) 

Incident 

type 

Survey 

type 
Survey phase 

Number 

of 

persons 

injured 

Human and system factors Contributing factors Mechanisms Treatments 
Body 

parts 

Injury 

type 

Occurrence 
of harm or 
injury 

IP Surveying 1 
Failure to adhere to SOP 
Procedural deficiency 

 
Mechanical (cutting, 
crushing, puncturing) 

First aid 
Upper 
limb 

Pinch 

Occurrence 
of harm or 
injury 

IP Surveying 1 
Procedural deficiency 
Misjudgement of risk 

Exposure to natural 
elements 

Exposure to heat or hot 
object 
Exposure to extreme cold 
object 

First aid 
Upper 
limb 

Burn 

Occurrence 
of harm or 
injury 

IP Surveying 1 Procedural deficiency Chemicals Contact with chemical None Eyes 
Other 

injury Eye 
irritation 

Occurrence 
of harm or 
injury 

IP Surveying 1 
Procedural deficiency 
Misjudgement of risk 

Without bounded surface Work surface First aid 
Lower 
limb 

Laceration 
Smaller 

laceration 

Occurrence 
of harm or 
injury 

EM Surveying 1 
Failure to adhere to SOP 
Misjudgement of risk 

Not wearing gloves when 
performing manual handling 
task 

Friction, continuous 
rubbing 

First aid 
Doctor's 

room, 
emergency 
department 

or 
outpatient 
treatment 

Upper 
limb 

Other 
injury 
Blister 

Occurrence 
of harm or 
injury 

EM Surveying 1 
Failure to adhere to SOP 
Misjudgement of risk 
Loss of control of vehicle 

Motor vehicle or road 
surface 

Fall on level < 1.2m 
Hitting object with body 
Vehicle loss of control 

First aid Trunk Bruising 

Occurrence 
of harm or 
injury 

EM Surveying 1 Failure to adhere to SOP Dense under-growth 
Hitting object with body 
Mechanical (cutting, 
crushing, puncturing) 

Doctor's 
room, 

emergency 
department 

or 
outpatient 
treatment 

Upper 
limb 

Laceration 
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Incident 

type 

Survey 

type 
Survey phase 

Number 

of 

persons 

injured 

Human and system factors Contributing factors Mechanisms Treatments 
Body 

parts 

Injury 

type 

Near miss IP Surveying 0 
Failure to adhere to SOP 
Fatigue 

Exposure to natural 
elements 

Exposure to heat or hot 
object 
Dehydration 

None None None 

Near miss MP 
Mobilisation or 
demobilisation 

0 Failure to adhere to SOP 
Exposure to natural 
elements 

Vehicle loss of control None None None 

Near miss IP 
Mobilisation or 
demobilisation 

0 
Failure to adhere to SOP 
Misjudgement of risk 

Mechanical failure  None None None 

Near miss EM Surveying 0 Procedural deficiency Mechanical failure  None  None 

Near miss EM Surveying 0 Failure to adhere to SOP 
Mechanical failure  
Improper labelling 

Equipment damage None  None 

Near miss IP Surveying 0 Failure to adhere to SOP 
Mechanical failure  
Exposure to natural 
elements 

Mechanical (cutting, 
crushing, puncturing)  
Fire or flame 

None None None 

Near miss BH EM Surveying 0 
Procedural deficiency 
Misjudgement of risk 

 
Mechanical (cutting, 
crushing, puncturing) 

None None None 

Near miss IP Surveying 0 Procedural deficiency High voltage equipment  None None None 

Near miss EM 
Mobilisation or 
demobilisation 

0 
Failure to adhere to SOP 
Misjudgement of risk 

Mechanical failure Vehicle loss of control None None None 

Near miss IP 
Mobilisation or 
demobilisation 

0 Failure to adhere to SOP 
Mechanical failure 
Motor vehicle or road 
surface 

 None None None 

Near miss IP Surveying 0 Failure to adhere to SOP Mechanical failure   None None None 

Near miss IP 
Mobilisation or 
demobilisation 

0 Failure to adhere to SOP Mechanical failure  Poorly placed bottlejack None None None 

Identified 
risk 

CSAMT  Surveying 0 Failure to adhere to SOP   None None None 

Identified 
risk 

EM 
Mobilisation or 
demobilisation 

1 Failure to adhere to SOP  Mechanical failure Trailer dislodged None None None 

Identified 
risk 

IP 
Mobilisation or 
demobilisation 

0 Failure to adhere to SOP Parking on slopes Vehicle loss of control None None None 

Identified 
risk 

IP Surveying 0 Failure to adhere to SOP High voltage equipment Electrical shock None None None 
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Incident 

type 

Survey 

type 
Survey phase 

Number 

of 

persons 

injured 

Human and system factors Contributing factors Mechanisms Treatments 
Body 

parts 

Injury 

type 

Identified 
risk 

EM 
Mobilisation or 
demobilisation 

0 Failure to adhere to SOP  Mechanical failure  None None None 

Identified 
risk 

IP 
Mobilisation or 
demobilisation 

0 
Failure to adhere to SOP  
Procedural deficiency  
Fatigue  

  None None None 

Identified 
risk 

EM 
Mobilisation or 
demobilisation 

0 Failure to adhere to SOP   
Mechanical (cutting, 
crushing, puncturing) 

None None None 
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Table 15 Electrical incidents (two years) 

Incident 

type 

Survey 

type 
Survey phase 

Number 

of 

persons 

injured 

Human and system factors Contributing factors Mechanisms Treatments 
Body 

parts 

Injury 

type 

Near miss IP Surveying 0 Misjudgement of risk  
Topography, 
Language 

Electrical shock None  None 

Near miss IP Surveying 0 
Electrical failure on 
generator 

Mechanical failure Fire or flame None None None 

Near miss EM Surveying 0  
High voltage equipment  
Potential exposure to high 
voltage 

Electrical shock None None None 

Near miss IP Surveying 0 Procedural deficiency  High voltage equipment   None None None 

Identified 
risk 

IP Surveying 0 Failure to adhere to SOP  High voltage equipment  Electrical shock None None None 

Identified 
risk 

IP Surveying 0 Misjudgement of risk  
Many local people walked 
close to the cables 

 None None None 

Identified 
risk 

IP Surveying 0 Procedural deficiency High voltage equipment   None None None 
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Table 16 Incidents resulting in estimated lost time injuries 

Incident 

type 

Su
rv

e
y 

ty
p

e
 

Survey 

phase 

N
u

m
b

e
r 

o
f 

p
e

rs
o

n
s 

in
ju

re
d

 

Human and 

system factors 

Contributing 

factors 
Mechanisms Treatments Body parts Injury type 

Lo
st

 p
e

rs
o

n
 h

o
u

rs
 

H
o

sp
it

al
 in

p
at

ie
n

t 
d

ay
s 

P
e

rm
an

e
n

t 
d

is
ab

ili
ti

e
s 

Fa
ta

lit
ie

s 

Occurrence 
of harm or 

injury 
IP Surveying 1 

Misjudgement of 
risk 
Adoption of 
improper position 
of work 

Mechanical 
failure 

Fall from height > 
1.2m 

Admission to 
hospital for 

more than 24 
hours 

Lower limb 
(leg and/or 

foot) 

Sprain or 
strain 

80 0 0 0 

Occurrence 
of harm or 

injury 
CSAMT Surveying 1 

Misjudgement of 
risk  

Natural 
environment 

Fall on level < 
1.2m (slip, trip, 
stumble) 

None* Shoulder 
Sprain or 

strain 
0* 0 0 0 

Occurrence 
of harm or 

injury 
EM Surveying 1 

Misjudgement of 
risk  

 
Traversing over 
uneven ground 

First aid 
Lower limb 
(leg and/or 

foot) 

Sprain or 
strain 

15 0 0 0 

Occurrence 
of harm or 

injury 
IP Surveying 1 

Procedural 
deficiency 
Misjudgement of 
risk 

Without bounded 
surface 

Work surface First aid 
Lower limb 
(leg and/or 

foot) 

Laceration 
Smaller 

laceration 
99 0 0 0 

Occurrence 
of harm or 

injury 
EM Surveying 1 

Failure to adhere 
to SOP 
Misjudgement of 
risk 

Not wearing 
gloves when 
performing 
manual handling 
task 

Friction, 
continuous 
rubbing 

First aid 
Doctor's 

room, 
emergency 

department or 
outpatient 
treatment 

Upper limb 
(arm 

and/or 
hand) 

Other injury 
Blister 

20 0 0 0 

* This injury later resulted in surgery and time off work. 


