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I. INTRODUCTION 

A. Purpose of the Study 

1. With nearly 30% of the country’s total population (around 140 million) currently living in 
urban areas along existing services overwhelmed by continued influx of ever-increasing number 
of people in the urban areas and growth of slums and squatter settlements currently 
accommodating over 35% of the urban population. Disease prevention and health promotion in 
urban areas encompass a range of issues including water and sanitation, waste management, 
food safety, healthcare, awareness-raising, etc. These are all the responsibility of the city 
corporations and municipalities under the authority of the Local Government Division (LGD) of 
the Ministry of Local Government, Rural Development and Cooperatives (LGRDC). Most of 
these services are under-provided, with a predicted to rise to 50% in the next 25 years and still a 
higher rate of urbanization than the previous ones, Bangladesh is beset with a situation of 
continued deterioration in the overall and general state of urban public and environmental 
health. Such a situation has its root in the particularly to the poor. 

2. The Bangladesh Urban Public and Environmental Health Sector Development Program 
(UPEHSDP) aims to establish a sustainable approach to public and environmental health at 
national level to guide and support city corporations and municipalities in improving the quality of 
life and economic status of urban residents, especially the poor. This will be achieved by a range 
of measures, including: (i) creating an Urban Public and Environmental Health Unit (UPEHU) 
under LGD with a mandate to improve public health; (ii) improving staff and financial resources 
to enable city corporations and municipalities fulfill their responsibilities in public and 
environmental health; (iii) improving management of solid waste and hospital waste through 
municipality-managed public-private partnerships and other mechanisms; and (iv) improving 
food safety by providing food testing laboratories, food inspection services and sanitary 
slaughterhouses. 

3.     The program is being supported by ADB through: (i) a program loan to implement policy 
measures in institutional strengthening, financial reform, public/ environmental health strategies, 
governance and service delivery; and (ii) a sector loan, funding investments in municipal and 
hospital waste management, food safety, and pro-poor integrated services (water supply, 
sanitation, nutrition/ food security, and health of the urban poor). LGD of the MOLGRDC has 
been the Executing Agency (EA), whereas the six city corporations have been the implementing 
agencies. The Program is being implemented over a period of seven years (2010-2016) in the 
main urban areas of the country (Figure 1). 

4.       UPEHSDP has been classified by ADB as environmental assessment category B (some 
negative impacts but less significant than category A). The impacts of activities under the 
program loan, therefore, need to be reviewed by an Environmental Assessment of the Policy 
Matrix. The sector loan will be implemented via a series of subprojects, providing infrastructure 
and other improvements in a particular sector (waste management, food safety, etc). Four 
sample subprojects were developed by a Project Preparation Technical Assistance (PPTA) 
study and the environmental impacts of these were assessed by Initial Environmental 
Examinations (IEE) (or Environmental Reviews for Category C subprojects). Studies were 
conducted according to ADB Environment Policy (2002) and Environmental Assessment 
Guidelines (2003). Current IEE had been in line with the Environmental Assessment and Review 
Framework (EARF) developed for the purpose in 2009 and assessment of environmental 
impacts previously conducted on the above four sample subprojects developed through the 
PPTA study. 
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Figure 1: Location of six cities under UPEHSDP 
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5.      Purpose of this study undertaken in the Dhaka City Corporation (DCC) area had, hence, 
been to assess, through Initial Environmental Examination (IEE), the extent and magnitude of 
impacts that the proposed subproject on Dhaka food testing laboratory could have on the overall 
environment within and around the site of the subproject component and to propose mitigation 
measures in respect of adverse impacts, enhancement of beneficial impacts and formulate an 
Environment Management Plan (EMP).    

B.     Extent of IEE Study 
6.       Bangladeshi law and ADB policy require that the environmental impacts of development 
projects are identified and assessed as part of the planning and design process, and that action 
is taken to reduce those impacts to acceptable levels. This is done through the environmental 
assessment process, which has become an integral part of lending operations and project 
development and implementation worldwide. 

1. ADB Policy 
7. ADB’s Environment Policy requires that environmental issues are taken into account in 
all aspects of the Bank’s operations, and the requirements for Environmental Assessment are 
described in Operations Manual (OM) 20: Environmental Considerations in ADB Operations 
(2003). This states that ADB requires environmental assessment of all project loans, program 
loans, sector loans, sector development program loans, financial intermediation loans and 
private sector investment operations.  

8. The nature of the assessment required for a project depends on the significance of its 
environmental impacts, which are related to the type and location of the project, the sensitivity, 
scale, nature and magnitude of its potential impacts, and the availability of cost-effective 
mitigation measures. Projects are screened for their expected environmental impacts and are 
assigned to one of the following categories: 

(i) Category A. Projects that could have significant environmental impacts. An 
Environmental Impact Assessment (EIA) is required. 

(ii) Category B. Projects that could have some adverse environmental impacts, but of less 
significance than those for category A. An Initial Environmental Examination (IEE) is required to 
determine whether significant impacts warranting an EIA are likely. If an EIA is not needed, the 
IEE is regarded as the final environmental assessment report. 

A Category B project may be classified as B-sensitive if it involves environmentally sensitive 
activities 1

(iii)   Category C. Projects those are unlikely to have adverse environmental impacts. No EIA or 
IEE is required, although environmental implications are reviewed.  

. Such projects require IEE, but have the same requirements for disclosure and 
Environmental Management Plans as Category A. 

9. For Category B projects the Draft IEE reports, Summary IEE (SIEE) and any other 
reports prepared to comply with ADB procedure (in this case the EA of the Policy Matrix) are 
reviewed by ADB’s Regional Department Sector Division and Social and Environmental 
Safeguards Division. They are also reviewed in-country by the Executing Agency, and additional 
comments may be sought from project affected people and other stakeholders. All comments 
are incorporated in preparing final documents, which are reviewed by the Executing Agency and 

                                                           
1 A project may be deemed environmentally sensitive by ADB if it is near environmentally sensitive areas, or involves: 

deforestation or loss of biodiversity; involuntary resettlement issues; processing, handling and disposal of toxic and 
hazardous substances; or other environmentally sensitive activities that also may be of concern to a wide group of 
external stakeholders. 
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the national environmental protection agency (in this case the Department of Environment, 
DoE). The EA then officially submits the reports to ADB for consideration by the Board of 
Directors. 

2. National Law 
10. The main provisions for environmental protection and pollution control in Bangladesh are 
contained in the Environmental Conservation Rules 1997. This legislation also provides the 
principal mechanism for assessing and mitigating the environmental impacts of projects, both 
existing and proposed. Projects are classified as green, orange or red depending on their 
location and environmental impacts. Food testing laboratories are not included in the 
categorization of projects provided in Schedule 1 of the Environment Conservation Rules, 1997. 
However, since the proposed Dhaka food testing laboratory is going to be housed within an 
existing structure with requisite renovation work, construction impacts will be minimum and the 
construction process could be deemed to be in the Orange-A category.   

11. Rule 7 states that the proponent of such projects must obtain a Location Clearance 
Certificate and an Environmental Clearance Certificate (ECC) from the DoE. For Orange-A 
category projects this requires submission to the relevant DoE Divisional Officer of the following: 

(i) Completed Application for Environmental Clearance Certificate, and the 
appropriate fee, shown in Schedule 13 of the Rules; 

(ii) Report on the feasibility of the project; 
(iii) General information about the industrial unit or project;  
(iv) No objection certificate from the local authority;  
(v) Process flow diagram;  
(vi) Layout plan (showing location of Effluent Treatment Plant); 
(vii) Effluent discharge arrangement;  
(viii) Outlines of the plan for relocation, rehabilitation (if applicable);  
(ix) Other necessary information (if applicable); 

12.    DoE was consulted and indicated that they accept ADB IEE, SIEE, Resettlement 
Framework and other reports prepared during project preparation as fulfilling many of their 
national requirements. However, they will review IEEs upon further submission by LGD. All 
projects are to submit any further materials required by DoE to obtain the Environmental 
Clearance Certificate. 

C. Scope of Study 
13.    This is the IEE for the Dhaka food testing laboratory Subproject. It discusses the 
environmental impacts and mitigation measures relating to the location, design, construction and 
operation of all physical works proposed under this subproject. It is one of six documents 
describing the environmental impacts of sample subprojects proposed by the PPTA study 
conducted in May to December 2008. These documents were prepared between October and 
December 2008 by one International and one Domestic Environmental Specialist. And the 
updated version of the document as per existing situation before implementation of the 
subproject has been prepared by the Environmental Safeguard Specialists of Package C 
Consultants.  

II. DESCRIPTION OF THE PROJECT 
A. Type, Category and Need 
14. This is a subproject in the field of food safety, and as explained above it has been 
classified by ADB as Category B because it is not expected to have major negative 
environmental impacts. Under ADB procedures such developments require an IEE to identify 
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and mitigate the impacts, and to determine whether further study or a more detailed EIA may be 
required.  

15. Laboratories to improve food testing are needed in Dhaka and other urban areas in 
Bangladesh because the present analytical services are inadequate to meet the growing needs 
and demands of consumers, industries and trade sectors. The main problems are that: 

(i) Food contamination is widespread in Bangladesh and arises both unintentionally 
(by inadequate post-harvest processes) and intentionally (by fraudulent trade 
practices); 

(ii) This contributes to the increasing problem of malnutrition as people consume 
inadequate, non-nutritious food and contaminated or adulterated products; and 

(iii) Current food testing is sparsely available and uses classical methodologies, 
which lack both proficiency and precision, so many contaminants are undetected. 
These include environmental pollutants (pesticides, insecticides, and heavy 
metals), additives (colors, preservatives, antioxidants, emulsifiers) and 
pathogenic microorganisms.  

16. UPEHSDP will address these issues by providing a food testing laboratory in Dhaka, 
which may then be replicated in other urban centers through further subprojects. 

B. Location, Size and Implementation Schedule 
17. This subproject is located at Nimtali in the Phulbaria (Figure 2) area of the Dhaka city 
under the Dhaka City Corporation (DCC). The latitude of the site is 23⁰43′28″ and the longitude 
of the site is 90⁰24′19″. The infrastructure will consist of a five-storey brick and concrete building 
containing laboratory - and office - equipment and furnishings through renovation of an existing 
old structure and addition of newly constructed structures for requisite and relevant facilities of a 
food testing laboratory located on a small plot (approximately 450 m2) of Government land. The 
project will also provide DCC with training and support in the operation of a food testing 
laboratory and service. During the design process, it was revealed that the substructure of the 
building is not enough to carry additional load of normal floor and the option of adding light 
structure roof was agreed after careful study by the structural engineer of the Consultant of 
Package – C.  

18. Preliminary design of food laboratory has begun in the middle of 2012 and has been 
completed in 1-2 months. As this laboratory will be implemented on the basis of turnkey contract, 
the detailed design will be done by the contractor, and the IEE/ EMP will be updated at the time 
of detailed design and will be revised by the DSC team. Construction of the building and 
procurement of equipment would take around 8 months. So the food testing laboratory should 
therefore begin to operate in late 2013 or early 2014. 
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Figure 2:  Food laboratory of DCC near Bangabazar 

C. Description of the Project  
19. Table 1 shows the nature and size of the various components of the subproject, and 
Figure 3 to Figure 7 provide preliminary site layout plans and plans of other upper floors. There 
are two main elements: construction of the five-storey building, and construction of the exterior 
elements (access road, boundary wall, drainage system and entrance gate). The descriptions 
shown in Table 1 are based on the present proposals, which are expected to be substantially 
correct, although certain details may change as development of the subproject progresses, 
particularly in the detailed design stage. It should be noted that at this stage the infrastructure 
has been designed in outline only, to determine overall feasibility and budget costs, so certain 
aspects (such as the nature of equipment to be provided) have not yet been finalized. If details 
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change significantly, the Executing Agency will need to revise and re-submit the IEE to ADB for 
review and approval during the design stage.  

20. The facility will be accommodated in an existing old structure on approximately 450 m2 of 
Government land at Nimtali in the Phulbaria area situated near the Bangabazar in the south-
central DCC area (Figure 1). The existing 185 m2 three-storey building will be renovated for the 
purpose. The details of arrangements for different components are shown in the Table 1 below: 

 
Table 1: Details of food testing laboratory in Dhaka City 

 Infrastructure Function Description Location 
Overall Building Provide an improved food 

testing service that will 
serve Dhaka and 
surrounding areas 

Renovated five-storey brick 
and concrete building, 9 x 20 
m, with drainage, septic tank 
sewerage, electricity, and 
other services. Upper floor 
will be with light structure 
because of weakness of 
existing foundation. 

At Nimtali in the  Phulbaria 
area of the Dhaka city, in 
south-central part of the 
DCC area in an existing 
structure on a plot of 
Government-owned land in 
the vicinity of the 
Bangabazar. 

Ground Floor Sample collection and 
storage 

Sentry box, entry hall, 
parking area, secretary, 
kitchen-dining personnel, 
stock reagents, stock 
laboratory material, sampling 
inspection team, sample 
reception room, sampling 
activities room, sampling 
storage room and office of 
head of sampling team 

 

1st floor Microbiological testing 
areas 

Laboratory, archive, office 
for manager, office for 
secretary, storage 
refrigeration, freezer, IT 
server and manager, head of 
microbiology  

 

2nd floor Chemical testing Laboratory PCR and Pre-
PCR, chemistry lab, 
laboratory post PCR, basic 
chemistry preparation lab 

 

3rd floor Photometry laboratory Head food chemistry lab, lab 
for UPLC/ photometry, lab 
food chemistry, lab sample 
pretreatment for food 

 

4th floor Meeting/ training Meeting/ training room, 
technical room, washing 
room for laboratory material, 
water purification room, 
technical room for water 
production, archive  

 

Exterior areas Drainage, site security and 
vehicle access/ parking  

Brick-built septic tank in 10 
m cavity, covered with RCC 
slab; Bitumen covered road 
and parking area at front of 
building; 2 m high brick 
fence with RCC posts and 
barbed wire at top, plus steel 
gate at entrance. 

 

 DCC= Dhaka City Corporation; RCC = Reinforced Cement Concrete. 
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Figure 3: Ground floor plan of Dhaka food laboratory 

 

 
 

Figure 4: First floor plan of Dhaka food laboratory 
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Figure 5: Second floor plan of Dhaka food laboratory 
 

 
Figure 6: Third floor plan of Dhaka food laboratory 

 



10 

 

 
 

Figure 7: Fourth floor plan of Dhaka food laboratory 
 

III.  DESCRIPTION OF THE ENVIRONMENT 
A. Physical Resources 
1. Topography and Soils 
21. The part of Bangladesh to which the capital city of Dhaka belongs is dominated by the 
rivers Ganges, Jamuna and Meghna, which drain large quantities of water from the Himalayan 
Mountains into the Bay of Bengal, through a complex delta system of tidal tributaries and creeks, 
formed by sediment deposited by the rivers. Known as a composite of Brahmaputra-Jamuna 
Floodplain and Madhupur Sal Tract, this part – the central region – is composed of flat and low 
lying land, which floods extensively in the rainy season and red textured highlands.  
 
22. Figure 8 representing the bio-ecological regions of Bangladesh shows the Brahmaputra-
Jamuna Floodplain (4c) where the central region, accommodating the city of Dhaka, belongs. 
This region of Bangladesh comprises the most productive ecosystems of the world. 

2. Climate 
23. The climate in the subproject area is humid and sub-tropical, with a typical three season 
pattern. During the winter season (November-February), cool winds blow from the north-east. 
The weather is cool and dry. Rainfall, however, shows variations over the last decade (2001-
2011) between 116 mm in November, 2002 and 0 mm in February, 2011. Average temperatures 
show, over the same period, variation between 23.4°C in November, 2005 and 17.3oC in 
January, 2011. Temperatures start to rise in March and reach the annual maximum of around 
39.9°C in April-May, when daytime temperatures can reach up to 40°C. Rainfall also increases, 
and this period is characterized by unstable weather. The monsoon begins in May-June as hot 
air rises over the Indian subcontinent, creating low pressure areas into which rush the cooler 
moisture-laden winds from the Indian Ocean and the Bay of Bengal. Around 70-80% of the 
annual rain falls during this time. The rain is often accompanied by strong winds, sometimes 
exceeding 100 km/h. Temperature and rainfall both decline post-monsoon, returning rapidly to 
the winter lows. 
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Figure 8:  Bio-ecological map of Bangladesh 

Source:  Internet. 
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24. Although weather patterns are broadly similar throughout the country, differences in 
topography, winds and other factors produce some quite marked local variations. This is 
particularly evident in the annual rainfall of around 1,776 mm (in 2011) in Dhaka.  Relative 
humidity, average dry bulb temperature, maximum and minimum temperatures and rainfall 
patterns are represented as under based on the raw data obtained from the Bangladesh 
Meteorological Department (Figures 9, 10, 11, 12 and 13)2

 

. 

Figure 9: Monthly and annual humidity (%) in Dhaka (2001-2011) 

 

Figure 10:  Monthly average dry bulb temperature (oC) in Dhaka (2001-2011) 

 

                                                           
2  Source of raw data (Fig. 9,10,11,12 and 13):  Bangladesh Meteorological Department, July, 2012. 
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Figure 11:  Monthly and annual maximum temperature (oC) in Dhaka (2001-2011) 

 

Figure 12:  Monthly and annual minimum temperature (oC) in Dhaka (2001-2011) 
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Figure 13:  Monthly and annual total rainfall (mm) in Dhaka (2001-2011) 

3. Air Quality 
25. Air quality is generally good in rural Bangladesh, where there are few industries and low 
densities of people and vehicles. The situation is very different in the cities, where urbanization, 
industrialization and overcrowding create major air quality problems. In 1988 the World Bank 
estimated that 15,000 deaths per year and a million cases of major illness are caused by air 
pollution in Dhaka, Chittagong and Rajshahi. 
 
26. The main atmospheric pollutants are those produced by vehicles and industries and in 
particular by the burning of fuels. These include particulate matter, hydrocarbons, carbon 
dioxide, carbon monoxide, sulphur dioxide, oxides of nitrogen, lead, ammonia and hydrogen 
sulphide. Many of these cause respiratory problems in humans, plus other diseases if 
substances accumulate in the tissues. The main causes of the poor air quality are: 

(i) Poor roads and traffic management leading to severe traffic congestion; 
(ii) Use of high sulphur diesel by buses and trucks, and inadequate control of 

emissions; 
(iii) Heavy industrialization, and use of cheaper high-sulphur fuels (coal, wood and 

tyres) by smaller industries like brick kilns; and 
(iv) Poor solid waste management, so burning is the common method of treating 

garbage. 

27.     Surveys by the DoE show levels of Suspended Particulate Matter (SPM) and sulphur 
dioxide (SO2) in Dhaka and other cities that exceed Bangladesh Air Quality Standards, and 
levels of atmospheric lead that are above World Health Organization (WHO) standards. These 
should fall over the next few years however, as laws are enforced reducing the number of two-
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stroke vehicles, and consumers change to vehicles using lower cost unleaded petrol and 
compressed natural gas. 

4. Surface Water 
28. Most of Bangladesh lies within the floodplains of the Ganges, Jamuna and Meghna 
rivers, which drain a catchment of around 1.72 million km2 in India, Nepal, China, Bhutan and 
Bangladesh. Only 8% of the catchment is within Bangladesh, and because of its topography, 
flood-risk and population density, the quality and quantity of surface waters are major issues for 
the country. Dhaka lies in the North Central Region (Figure 8), which is bounded by the Jamuna 
River to the west, Padma to the south and the Meghna in the east. All rivers in the region show 
large seasonal variations in flow, and discharge in the Jamuna for example fluctuates between 
<5,000 cumecs in the dry season to a maximum of around 67,000 cumecs in the monsoon. 

29. Like other towns and cities of Bangladesh, the Dhaka city dwellers, too, use both surface 
and groundwater as a source of domestic water.  Principal difference lies in use of supply water 
based on treatment with some application of chlorine in Dhaka and other population centers. 
Pollution of rivers is a major problem, because of the discharge of industrial wastewater and 
inadequate sewerage. The DoE has identified 450 polluting industrial units in Dhaka (196 
tanneries, 129 textile producers, 38 engineering factories, and plants manufacturing pesticides, 
chemicals, fertilizers, pulp and paper), many of which discharge untreated wastewater to the 
rivers. The sewerage system covers only 20% of the city population, and 50% of people use 
septic tanks, 20% pit latrines and 10% use open latrines and other unsanitary methods. 

30. Water quality of the river Buriganga at various locations during the month of January, 
2011 is as under (Table-2): 

Table-2:  Surface water quality of the river Buriganga during the month of January 2011 

Location pH Chloride 
(mg/l) 

T. Alkalinity 
(mg/l) 

TS 
(mg/l) 

TDS 
(mg/l) 

SS 
(mg/l) 

DO 
(mg/l) 

BOD5  
at    

200 C, 
5 days 

COD 
(mg/l) 

Mirpur Bridge 6.9 34 180 470 420 50 00 22 56 
Hazaribagh 7.4 48 280 680 570 110 00 38 110 
Kamrangir 
Char 

7.2 32 201 480 412 68 00 24 56 

Chandnighat 7.3 28 208 490 414 66 00 20 46 
Sadarghat 7.5 34 204 470 410 60 00 20 65 
Bangladesh-
China 
Friendship 
Bridge 

7.1 36 250 620 520 100 00 28 80 

Dholaikhal 7.26 38 150 460 406 54 00 20 52 
Pagla 6.8 36 230 480 430 50 00 24 65 
* Source:  Dhaka Divisional Office, Department of Environment, May, 2012.  

5. Groundwater 
31. There are three main aquifers in the central region of Bangladesh:  

(i) An upper (composite) aquifer, which can reach depths of 50 m and is covered 
with an upper silty clay layer of less than 20 m; 

(ii) A middle (main) aquifer of fine to heavy sands, which is generally 10-60 m thick 
and in most areas is hydraulically connected with the composite aquifer above; 
and 

(iii) A deep aquifer of medium, medium-to-fine or medium-to-coarse sand, which is 
generally found at depths below 100 m. 
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32. In Dhaka 80% of the domestic water supply is obtained from the middle aquifer, 
extracted by tube-wells throughout the city. Recent studies have shown that water levels have 
fallen dramatically (20 m over the past six years) and suggest that the aquifer may be changing 
from a confined to an unconfined condition, which could make it vulnerable to contamination. 
There is already evidence of pollution by leaking underground tanks at petrol stations and 
chemical plants, and seepage from sewers, septic tanks and pit latrines. DWASA is 
implementing a major project to improve the water supply service, which amongst other things 
will increase the usage of surface water and extend groundwater abstraction to the deeper 
aquifer, at a sustainable rate. 

33. Elsewhere in the country, domestic water in urban areas is mainly abstracted from the 
surface and middle aquifers, which in many cases (including Rajshahi, Khulna and Barisal) are 
contaminated by naturally-occurring arsenic, iron and aluminum, plus sewage bacteria, 
pesticides and industrial chemicals. Groundwater tables often fall by several meters in the dry 
season, exacerbated by excessive drawdown by tube-wells. Supply of potable water is an 
increasing problem for the water and sewerage authorities because of the depleting supplies 
and source contamination. 

6. Geology and Seismology 

34. Most geological features of southern Asia were formed 54-38 million years ago in the 
Eocene Period, when the Indo-Australian tectonic plate moved northwards and collided with the 
Eurasian and East Asian Plates, forming the Himalayan Mountains where the plates overlap. 
Then in the Oligocene (38-26 million years ago) the north-eastern part of the Indian landmass 
fractured and sank below sea level, forming the Bengal Basin between outcropping older rocks 
in the west and east. Surrounded by high ground, with the sea in the south, and crossed by the 
Ganges and Brahmaputra rivers that formed at this time, the Basin gradually filled with sediment 
transported by the rivers. Subsequently the sediments have been eroded during periods of high 
sea level, and covered by more recent alluvial deposits when sea level has dropped. 

35. With one of the world’s major subduction faults in the north and a major transform fault in 
the Arkan Yomas to the east (where plate boundaries collide), the Bengal Basin is in one of the 
most active tectonic and seismic areas in the world. The National Seismic Zoning Map (Figure 
14) produced by the Geological Survey of Bangladesh (GSB), divides the country into three 
regions: a high risk zone between Mymensingh and Sylhet in the north and north-east; a 
medium risk zone stretching diagonally from Rajshahi in the north-west through Dhaka and 
Comilla to Chittagong and Cox’s Bazar in the south-east; and a low-risk zone in the south and 
south-west, around Khulna and Barisal. In the medium risk zone, shocks of moderate intensity 
are possible, with a probable maximum magnitude of 6-7 on the Richter scale. Seismic events in 
Bangladesh are relatively infrequent but historically have been severe. The Assam earthquake 
of 1897 was the largest in the region’s history, when a force of 8.7 on the Richter scale caused 
extensive damage across Assam, Bengal and Bihar. 

36. Dhaka is situated at the southern tip of a Pleistocene terrace, the Madhupur tract.  Two 
characteristic geological units cover the city and surroundings, viz Madhupur Clay of the 
Pleistocene age and alluvial deposits of recent age. The Madhupur Clay is the oldest sediment 
exposed in and around the city area having characteristic topography and drainage. The major 
geomorphic units of the city are: the high land or the Dhaka terrace, the low lands or floodplains 
and depressions and abandoned channels. Low lying swamps and marshes located in and 
around the city are other major topographic features. 
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Figure 14:  National seismic zoning map of Bangladesh 

Source: Internet. 
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B. Ecological Resources 
1. Habitats 

37. The main physical features of Bangladesh are its mainly flat and low-lying topography, 
the dominant presence of the major rivers that drain enormous catchments in surrounding 
countries, a seasonal monsoon that swells river volumes for several months each year, and the 
resulting floods that inundate large areas of land. It is not surprising therefore those aquatic 
habitats are the country’s most important ecological resources.  

38. There is a wide array of aquatic habitats throughout the country: natural and man-made, 
permanent and ephemeral, of varying sizes and characteristics. The rivers and floodplains are 
the most important, as they support species that are exploited by man, are the most productive 
of the habitats, and attract other important species, such as birds. However, as in other 
environmental sectors, the rapid urbanization and industrialization of the country and its 
expanding population (particularly the urban poor who use natural resources to supplement both 
food and income) have brought large scale damage and degradation to these areas. 

2. Rivers 

39. Most rivers in Bangladesh suffer under the influence of man, from the disposal of solid 
and liquid waste in urban and industrial areas around Dhaka and the other cities and towns, and 
from the diversion of water upstream for irrigation and/ or power generation. 

40. Dhaka is enclosed between the Turag-Buriganga River in the west and the Balu-
Sitalakhya River in the east (Figure 15), both of which drain into the Meghna in the south, along 
with the Dhaleswari, old Brahmaputra and other rivers outside the city limits. Like other inland 
waterways these rivers support a fish fauna that includes carp, catfish, loach, hilsa and shrimp, 
plus a variety of invertebrates and insects that have been little studied. The Ministry of 
Environment and Forests estimates that 80% of the sewage produced by the 15 million people 
in Dhaka and surrounding areas enters the rivers untreated, and most of the 7,000 industries 
dispose of their waste to drainage ditches and rivers without treatment (Dhaka Environment 
Program 2005). It is not surprising that the ecology of the rivers has deteriorated under such 
pressure, and declining fish catches (from pollution, habitat degradation and over-exploitation) 
are just one indicator of the malaise. Catches in the North Central region for example were 
26,476 t in 1983-4 to 6,095 t in 1996-7.  

3. Floodplains 

41. Floodplains are the natural lowlands alongside rivers, which are inundated each year in 
the monsoon as the increased volumes of water overflow river banks. These zones are 
important ecologically as they are the areas into which the adults of many species of fish migrate 
to breed. Floodplains are rich in nutrients from the inundated soil and decaying vegetation, and 
are also rich in food in the form of dead insects, soil invertebrates, and aquatic plankton that 
frequently bloom under such conditions. They are also protected from the strong currents in the 
main river, so are ideal areas for young fish to feed and grow, before entering the main river 
when water levels decrease. These areas also frequently attract large numbers of water birds, to 
feed on the juvenile fish in the shallow waters.  

42. Most of Dhaka is in the natural floodplain of the various rivers in the area, and would 
have functioned as an important breeding and nursery ground for many aquatic species in the 
past. This function is still evident in the seasonal flooding that affects large parts of the city 
(Figure 15), although now the floodwaters invariably become polluted by sewage and chemicals 
washed out from the inundated areas. The floodplain function has been further degraded by the 
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construction of embankments to protect the city from flooding, and particularly from infilling to 
reclaim land, which dramatically reduces the water retention capacity of these areas and 
increasing flooding both upstream and downstream. These factors have greatly reduced the 
importance and capacity of this area as a breeding ground, which has contributed to the 
declining ecology in the rivers.  

43. Elsewhere in the country floodplains have been similarly affected by flood protection 
schemes, land reclamation and urban development, and there is little doubt that such areas are 
far less productive than they once were. Even in the more rural areas the quality of floodplains is 
degraded, in this case by agricultural development, which exposes floodwaters to pesticides and 
fertilizers in the soil and crops. 

4. Other Aquatic Habitats 

44. There are a variety of other aquatic habitats throughout the country, and in urban areas 
these include man-made lakes in residential neighborhoods, permanent and ephemeral pools in 
natural lowlands (known as bheels), and flooded borrow pits excavated for building material. 
These are generally of little ecological value as the water is frequently polluted, and these areas 
are often characterized by dense growths of the water hyacinth Echicornica crassipes, which 
out-competes other plants through its rapid growth, although species such as water chestnut 
and lotus can be seen in places. 

5. Terrestrial Ecology 

45. The city of Dhaka is almost denuded of the trees and vegetation that once had beautified 
and made its environment congenial to terrestrial ecology specific of this area. Rapid and 
continuous growth in the city population has encouraged various land-grabbers and mushroom 
growth of land development firms with a resultant erasure of wetlands, trees, greeneries, 
vegetation and forest lands in and around the city and replaced by widespread concrete jungles 
in the name of high-rise buildings. The urban terrestrial fauna is very limited as a result, and 
mainly consists of animals able to live close to man, such as lizards and geckoes, scavenging 
birds like house sparrow and crows, mice, rats and other rodents, plus jackal, mongoose, 
squirrel and monkeys. There is a wider range of species in the farming areas, but even these are 
mainly animals that are commonly found close to man, such as cattle egrets.  
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Figure 15: Surface water and aquatic habitats of Dhaka 

  

ADB TA 4968-BAN 
   

   
  

 

Figure 5: Surface Water 
   

  

                   
         

 



21 

6. Protected Areas and Endangered Species 

46. Important conservation areas are invariably well away from centers of inhabitation for 
obvious reasons. Nevertheless there are certain areas in the towns and cities that are 
protected because of their ecological or scientific interest. These are mainly created by man 
and are intended primarily for entertainment and leisure purposes (such as zoo gardens, 
civic parks and children’s gardens), and are of little interest in terms of nature conservation 
or species diversity. There are however exceptions, such as the Baldah Garden in the centre 
of old Dhaka, which was established at the beginning of the last century by Narendra 
Narayan Roy Chowdhury, and contains around 15,000 plants of 600 species from more than 
50 countries, including a notable Baobab tree from Africa (Adansonia digitala). Mirpur 
Botanical Garden in the north-west of Dhaka also contains exotic plants, and both gardens 
are open to the public and managed by the Forestry Department. 

C. Economic Development 
1. Industry 
47. Almost half of all Bangladesh’s industry is based in Dhaka, where manufacturing is 
the most important activity, with many factories supplying low cost garments to major 
companies in Europe. The main industries are leather tanneries and textile production, but 
there are factories manufacturing a wide range of other products including fertilizers, 
pesticides, chemicals, pharmaceuticals, rubber, plastics, cement, and foodstuffs including 
salt, sugar and rice. There are also heavier industries including iron and steel mills, ship 
repair yards, power plants, oil refineries and pulp and paper mills.  

48. There are several industrial areas in Dhaka, including Sayampur, Demra and 
Fatullah in the south-east, Hazaribag in the west and Tejgaon (one of the oldest industrial 
areas in Bangladesh) in the centre. Although workers are still primarily male, there has been 
an increase in the employment of women during the past 30-40 years, particularly in the 
manufacture of ready-made garments. 

2. Infrastructure 
49. Infrastructure is a major problem in all towns and cities in Bangladesh, where many 
facilities are inadequate to serve the needs of such a large population, after decades of 
under-funding and neglect.  Dhaka is the only area in Bangladesh with a sewer system and 
this serves only 20% of the population and the sewers are blocked and leaking in many 
places. Throughout the rest of the country people use a variety of methods including septic 
tanks, pit latrines, and open defecation. Septic tanks malfunction because of inadequate 
design, construction or maintenance, or because the high water table impedes the soak-
away function. Many buildings, including high-rise developments, have no sanitation system 
at all, and discharge their effluent into lakes, rivers, drainage ditches or onto open ground, 
causing unsightly areas, health risks and water pollution. 

50. Solid waste in urban areas is the responsibility of the city corporations (DCC), and in 
most locations NGOs or CBOs operate the primary collection service, removing waste from 
houses and businesses each day, mainly on cycle-rickshaws. These carry waste to STS at 
various locations around the town, from where it is carried for final disposal by vehicles 
operated by the respective city corporation. There are two semi-engineered landfills (one in 
Matuail and the other in Aminbazar), in Dhaka, where poor practices (including leaving 
waste uncovered until a cell is filled and allowing people to sort through the waste for 
recyclables in a disorganized and unsafe manner) create an unsightly and insanitary facility. 
Elsewhere disposal is by open dumping with little or no management or pest control, and as 
a result these areas are highly insanitary and hazardous to public and environmental health.   

51. In Dhaka, there is an effective medical waste treatment facility operated by the NGO 
PRISM (Projects in Agriculture, Rural Industry, Science and Medicine), located alongside the 
municipal landfill at Matuail. Here infected waste is treated by autoclaving, plastics are 
recovered for recycling after disinfection, body parts are buried and any remaining waste is 
incinerated. 



22 

 

3. Transportation 
52. Dhaka poses a particular problem in respect of transportation facilities because of the 
very large population housed in a relatively small area, in which there is no available space 
for new roadways. The morning and evening rush-hour periods have gradually expanded so 
that the main roads are now congested throughout most of the day, making travel in the city 
extremely difficult and time-consuming. The atmospheric pollution generated by vehicles 
idling in traffic jams contributes greatly to the environmental degradation of the city.  

4. Land Use 
53. The site of the Dhaka food laboratory is located in the south side of Phoenix Road 
and in the west of Bangabazar. This location is currently being used as the Food Laboratory, 
which will be renovated under this subproject with an inclusion of a portion that will be used 
as Training Center.   

5. Power Sources and Transmission 
54. The Bangladesh Power Development Board (BPDB) is responsible for the generation 
of power in the country, and distributes electricity to retail customers, as well as to two other 
distribution utilities: the Rural Electrification Board (REB); and the Dhaka Electric Supply 
Authority (DESA) in the capital. Power transmission is handled by the Power Grid Company 
of Bangladesh (PGCB). There are currently 18 power stations with a generating capacity of 
4230 MW, of which 94% is thermal (mainly fired by imported gas, oil and coal) and the 
remainder hydroelectric. This industry however suffers the same problems as the other 
public utilities, of high system losses, low plant efficiency, theft of the resource through illegal 
connections, inadequate investment in maintenance and new infrastructure, and corruption 
compounding inefficient cost recovery from the consumer. 

55. Power is provided to most urban areas through a network of electricity pylons and 
poles, mainly located beside roadways. This provides connections to individual houses, and 
revenue collection is by individual household meters. Generation is insufficient to offer a 
continuous supply, and the providers operate a system of “load-shedding” whereby they turn 
off the supply for 1-2 hours each day to conserve the resource. Hotels, businesses and the 
more wealthy residents increasingly use their own generators to augment the supply from 
the national grid. 

6. Other Economic Development 
56. Like most of the towns and cities of Bangladesh, agriculture is important in parts of 
the urban fringe of the Dhaka city. Rice is the most important crop and farmers plant 
varieties with different flood tolerances (developed by the Bangladesh Rice Research 
Institute) in different seasons to obtain two or even three harvests. Aus rice is grown in 
March to June, followed by the flood-tolerant Aman in July to October, and in the dry season 
farmers plant a combination of Boro rice and vegetables. Wheat and potatoes are also 
important, along with fruit, in particular mango, banana and pineapple. Most of the produce 
is sold in markets in the city, although rice is also exported, after processing in one of the 
local mills. 

D. Social and Cultural Resources 
1. Population and Communities 
57. Bangladesh has a population of 140 million, of whom 30% (over 40 million people) 
live in urban areas, and this is predicted to rise to 50% in the next 25 years. Dhaka, with 10 
million people in an area of around 800 km2 is one of the most densely populated areas in 
the world.  

58. Dhaka has grown to 10 million people from 3.4 million in 1981, which is one of the 
fastest rates of population increase seen anywhere in the world; and if growth continues at 
the same rate, by 2025 the city will accommodate over 22 million people.  
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59. One of the main reasons for the population growth has been the influx of rural 
migrants, attracted by the prospect of easier lives and increased incomes in urban areas. 
When these fail to materialize the inevitable result is an increase in the urban poor and an 
expansion of slums. Thirty five percent the urban population now lives in slums, which is 
almost 15 million people, and in the six cities shown in Figure 1 above there are almost 
10,000 slums, 55% in Dhaka and 20% in Chittagong.  
 
60. Bangladesh is inhabited predominantly by a single ethnic group, Bengali, who 
constitute more than 98% of the population of the country. According to the 2001 census 
over 90% of the country is Muslim, and although this includes both Sunni and Shia, Sunnis 
are in the majority. Other religions are Hindu (9.2%), Buddhist (0.7%) and Christian (0.3%). 
The average male: female ratio is around 54% to 46% in Bangladesh, instead of the natural 
1:1. The average household size is between 4.5 and 5 persons, down from 6 per household 
in 1981. 

2. Health Facilities 
61. Health facilities are generally more widely available in towns and cities than in the 
rural areas, but the cost of the service means that it is not widely used by poorer people and 
slum dwellers in particular. This along with various other factors, including poor sanitation 
and nutrition (which decrease immunity and resistance), overcrowding (which facilitates 
disease transmission) and poor public and environmental health mean that the urban poor 
suffer disproportionately from ill health. As a result, child morbidity and mortality, malnutrition 
and growth retardation are all higher in slum areas. There are also gender inequalities, with 
mortality in years 1-4 being 28 per 1,000 births in boys, compared to 38 in girls. 

62. People in urban areas suffer many of the diseases associated with overcrowding and 
poor sanitation, including dysentery, diarrhea, whooping cough, gastro-enteritis, TB, etc. In 
the larger cities like Dhaka and Chittagong they also suffer respiratory problems and other 
illnesses caused by excessive exposure to traffic pollutants. 

63. There are public and private hospitals and clinics in Dhaka including Dhaka Medical 
College Hospital, founded in 1949 (the oldest facility in the country), Bangabandhu Sheikh 
Mujib Medical University Hospital (600 beds), Sir Salimullah Medical College Hospital (600 
beds), and the Hospital for the Disabled (500 beds). 

64. Some public facilities provide a good service, but many are under staffed and under 
resourced, and ratios of beds per numbers of population are inadequate (e.g. 5,000 beds for 
10 million people in Dhaka). Facilities are significantly better in the private sector, but care is 
expensive, and out of reach of any but the wealthier citizens. 

3. Educational Facilities 
65. Bangladesh has a well established educational tradition, which dates back to the 
founding of Dhaka Collegiate School in 1835 and Dhaka College in 1841, when English was 
established as the main teaching medium. The first university, the University of Dhaka was 
created in 1921, and stands today on the original campus in the centre of the city (Figure 
10).  

66. There are institutions offering primary, secondary and tertiary education in all of the 
main urban areas in the country. As in most countries the largest numbers of facilities are 
available in the capital, the city of Dhaka has, currently, over 12,000 primary and secondary 
schools, several hundred colleges and technical institutes, and 52 universities (nine state-
funded and 45 in the private sector). Generally boys and girls are educated together, and 
there are no major differences in enrolment between the genders in schools, although boys 
outnumber girls in higher education. Adult literacy (over 15 years’ of age) is 31% in females 
and 50% in males. 

4. Socio-economic conditions 
67. The mega-city of Dhaka accommodates almost 9% of the total population and is the 
most urbanized area in the country. In this area people are engaged in various activities, 
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mainly laboring (50%), business (23%), industry (10%), and transport and communication 
(7%). There are around 1,500 garment factories, in which more than a million people work, 
mainly women. Other types of manufacturing are also major employers, as is the 
construction industry. According to BBS statistics, in 1999-2000, per capita GDP for Dhaka 
was US $872, so with an annual average growth of 4% the present figure would be around 
$1,300 ($108 per month). 

68. The trend for rural-urban migration is largely a result of a lack of secure employment 
and sustenance in the rural areas, so people move to the cities where they believe there are 
better job opportunities. As noted above these rarely materialize and the end result is an 
increase in the urban poor, and an expansion of the slums. More than 82% of the population 
of Bangladesh lives on less than $2 per day, and such people are mainly the urban poor and 
the rural poor. Slum dwellers in the towns and cities include people who are in regular 
employment, plus large numbers who are unemployed and who obtain an income from the 
streets where they can. Employed slum dwellers work mainly in construction or in factories, 
or as domestic servants, rickshaw operators, street vendors, etc. 

69. Waste pickers are observed at the two existing dumping sites and consist of male, 
females, and children. This is often their primary source of livelihood made from recycling 
waste.  

5. Physical and Cultural Heritage 
70. Bangladesh has many sites, buildings and artifacts that are of historical and cultural 
significance. Many date back to the British colonial period from the mid-19th to the mid-20th 
centuries, and some are from earlier periods, including the Muslim era of the 13th to 17th 
centuries, the Sena dynasty of the 12th and 13th centuries, and even the Gupta Buddhist era 
of the 4th to 7th centuries A.D. However, construction practices that pay scant regard to the 
possible discovery of ancient remains have meant that most of the older sites that remain 
are located well away from urban areas.  

71. Some older buildings that are of religious importance have been retained relatively 
intact in urban areas, where many are still used for worship today. These include: 

(i) The 12th century Dhakeshwari temple, which is the oldest Hindu temple in 
Dhaka and is believed to be the origin of the name of the city; and 

(ii) The 18th century Star Mosque, also in Dhaka, which has many architectural 
features including a three domed (Mughal style) structure, mosaic floors and 
decorated walls. 

72. There are more buildings and sites from the more recent colonial era including: 

(i) Ahsan Manjil on the bank of the Buriganga River was built by the Nawabs 
(rulers) of Dhaka in 1872, and is now a museum displaying many artifacts 
from this time; and 

(ii) The Old High Court in Dhaka, which was originally built as the residence of 
the British Governor and includes both European and Mughal architecture. 

73. Other notable buildings and locations in urban areas include: 

National Museum; Science Museum; National Art Gallery; National Botanical Garden; 
Zoological Garden; and the National Parliament.  

6. Indigenous Peoples 
74. Most inhabitants of Bangladesh are Bengali (around 98%) and Muslim (around 90%), 
so this ethnic group comprises the majority of inhabitants of all the towns and cities. There 
are also small communities of certain ethnic minorities (mainly Hindu, Buddhist and 
Christian), who also live in urban areas, either integrated within the majority community or 
living in specific locations, such as the Hindus who live in Shakhari Bazar, Tanti Bazar and 
Shyam Bazar in old Dhaka, and the Buddhists and Christians who live in Chandgaon and 
Shadarghat in Chittagong respectively. 
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IV. ENVIRONMENTAL IMPACTS AND MITIGATION 

A. Location and Design Impacts 
75. ADB Environmental Assessment Guidelines require that an IEE should evaluate 
impacts due to the location, design, construction and operation of the project. Construction 
and operation are the two activities in which the project interacts physically with the 
environment, so they are the two activities during which the environmental impacts occur. In 
assessing the effects of these processes therefore, all potential impacts of the project are 
identified, and mitigation is devised for any negative impacts. This has been done in 
Sections IV and V and no other impacts are expected. 

76. In many environmental assessments there are certain effects that, although they will 
occur during either the construction or operation stage, should be considered as impacts 
primarily of the location or design of the project, as they would not occur if an alternative 
location or design was chosen. However, in this specific case of the proposed Dhaka Food 
Testing Laboratory, where an existing and unused old structure will undergo requisite and 
adequate renovation for the purpose and some new construction work will be done within the 
vacant premises, there would be some insignificant impact, mainly due to dust and noise 
during the renovation and construction processes.  

77. In the case of this subproject there are few impacts that can clearly be said to result 
from the design or location. This is because: 

(i) The infrastructure involves relatively straightforward renovation and 
construction at a single small site, so it is unlikely that there will be major 
impacts when the facility is built; 

(ii) The proposed location of the food laboratory is in an existing old structure 
around which there are no sensitive areas or receptors nearby; and 

(iii) If the proposed Dhaka food testing laboratory operates in the manner 
intended it should be a hygienic and well managed facility that functions with 
few emissions and without major negative impacts. 

78. It should be noted however that if the proposed Dhaka food testing laboratory 
operates in an inadequate and unhygienic manner causing some of the impacts outlined 
above, then any impacts that could occur would be a product of inadequate design. It will be 
the responsibility of LGD/UPEHU/Package C Team and ADB to ensure that this does not 
happen.  
B. Construction Impacts 
1. Screening Out Areas of No Significant Impact 
79. From the descriptions given above it is clear that implementation of this subproject 
should not have major environmental impacts because the activity involves renovation of the 
existing old structure and construction work is relatively small scale and straightforward, and 
will all be conducted at a single site.  

80. Because of this there are several aspects of the environment that are not expected to 
be affected by the renovation and construction process and these can be screened out of 
the assessment at this stage as required by ADB procedure. These are shown in Table 3, 
with an explanation of the reasoning in each case. 

81. These environmental sectors have thus been screened out and will not be mentioned 
further in assessing the impacts of the construction process. 

Table 3: Fields in which renovation and construction works are not expected to have 
significant impacts 

Field Rationale 
Climate Short-term production of dust is the only effect on atmosphere 
Geology and seismology Excavation will not be large enough to affect these features 
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Field Rationale 
Forests, wildlife, endangered 
species, protected areas 

There are no forests, protected nature conservation areas or important habitats 
or species at or near this site 

Coastal resources Dhaka is 100 km from the sea so coastal resources will not be affected 
Agriculture, tourism There is no agriculture or tourism at or near this site 
Population and communities Renovation and construction works will not affect population numbers, location 

or composition 
Health and education facilities There are no schools, clinics, hospitals, etc at or near this site 
Physical or cultural heritage There are no culturally important buildings or locations at or near this site 
Indigenous Peoples (IP) The proposed site is not used by IP or minority communities 
Archaeology, palaeontology No material of archaeological or paleontological significance has been found by 

previous construction projects in this area 
IP = indigenous peoples 

2. Construction Method 
82. All work to construct the proposed food laboratory will be conducted within the 
boundary of the proposed site at Nimtali. The relatively small quantity of waste materials, soil 
and stone (approximately four or five truckloads) could be taken to the municipal dumpsite 
for disposal. Bricks, sand, paving stones, wood and other construction materials will be 
brought in on a small number of delivery trucks. 
 
83. To construct the small internal road and parking area, sand will first be tipped into the 
excavated foundations from a truck and shoveled into place manually, after which the sand 
will be flattened by a hand-operated vibrating compactor. A layer of brick aggregate3

84. The 2 m high boundary wall will include RCC columns at intervals, built in the same 
way as the equivalent structures in the building. A double layer of bricks will then be laid by 
hand between each column, and again finished with a surface layer of plaster. Steel security 
gates will be brought to site on a truck, offloaded by crane and located onto metal hinges 
embedded in the RCC gateposts. 

 will 
then be added and compacted in the same way.  

85. Once this work is completed the office areas and laboratories will be equipped. This 
will involve a small number of deliveries of furniture and equipment on lightweight trucks 
(four or five at most), lasting for a maximum of a few hours. As the site is located alongside a 
main road in the city, the vehicles should travel on main roads only. 

3. Construction Impacts and Mitigation 
86. The environmental impacts of constructing and equipping the food testing laboratory 
are shown in the detailed REA checklist below, Table 4. This indicates that there should be 
no significant adverse environmental impacts. This is mainly because: 

(i) Construction will involve straightforward building work, on a small plot of 
government-owned land that is not being used for any other purpose except 
the existing food laboratory; 

(ii) Although there is a small private clinic, some housing and a cattle market 
alongside the site, the location is not especially sensitive and impacts on 
residents and users of nearby facilities can be avoided by adopting simple 
measures; and 

(iii) Removal of waste and deliveries of building materials and laboratory 
equipment will involve a small number of vehicle movements on main roads 
and should therefore have little environmental impact beyond the relatively 
minor use of fuel and production of exhaust gases. 

 

                                                           
3 There are few natural sources of gravel in Bangladesh so when aggregate is required in construction projects 

the normal practice is to use material produced by breaking and crushing bricks. This is done by hand or 
mechanically and “brick aggregate” is widely available in most towns and cities. 
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Table 4: Rapid Environmental Assessment Checklist for Dhaka food testing laboratory 
subproject 

SCREENING QUESTIONS Yes No REMARKS 
A. Project location:  Is the project area:    
• Densely populated?   The proposed site is unoccupied. However it is 

located at Nimtali, on a main street in the city and 
there are residential commercial areas nearby, 
including the Fazlul Huq Hall of the Dhaka University, 
the Dhaka Medical College Hospital and the Dhaka 
South City Corporation office. However these will not 
be directly affected by the renovation and 
construction work (which will all be conducted within 
the site boundary) or by the removal of waste or 
delivery of construction materials (which will involve 
a small number of vehicle movements only). 
However precautions should be adopted to minimize 
disturbance of residents and users of nearby 
facilities. The contractor should therefore be 
prohibited from working at night and should be 
required to maintain safe access to the Fazlul Huq 
Hall, the Dhaka Medical College Hospital and the 
DCC office at all times. 

 Heavy with development activities?   

• Adjacent to or within any 
environmentally sensitive areas? 

   

- Cultural heritage site   There are no nationally designated cultural heritage 
sites in the vicinity of this site, and this is not an area 
of any known historical or archaeological importance. 
It should therefore not be necessary to take special 
precautions to avoid archaeological damage during 
excavation. 

- Protected area   There are no protected areas near this site 
- Wetland   The site is located in the city so there are no 

wetlands, mangroves or estuaries nearby - Mangrove   
- Estuary   
- Buffer zone of protected area   There are no protected areas near this site 
- Special area for protecting 
biodiversity 

  

- Bay   The site is located in the Dhaka city at more than 100 
kilometers of aerial distance from the sea. 

B. Potential Environmental Impacts 
Will the project cause: 

   

• Impacts on the sustainability of 
associated sanitation and solid waste 
disposal systems and their interaction 
with other urban services 

  Construction: Construction contracts should require 
the contractor to provide portable toilets for workers 
and to take all solid waste produced by the work to 
the municipal dumpsite. 
Operation: A septic tank will be constructed outside 
the building to deal with all wastewater from toilets in 
the new building, and solid waste will be taken away 
by the municipal service. However the laboratory 
may use hazardous materials in the testing 
procedures and it will be important to ensure that 
these do not enter the septic tank, surface water 
drains or the domestic solid waste system where 
they could cause environmental or health risks.  
In the design stage LGD/UPEHU/Package C Team 
should employ an expert in food testing to prepare 
Operation and Maintenance (O&M) procedures 
describing how all aspects of the work of the 
laboratory should be conducted and the waste 
generated in the lab should be safely handled and 
managed  

• Deterioration of surrounding 
environmental conditions due to rapid 
urban population growth, commercial 
and industrial activity, and increased 
waste generation to the point that both 
manmade and natural systems are 

  Building a small laboratory should not encourage 
population, commercial or industrial growth in the 
surrounding area. The operating facility will produce 
only a small quantity of solid waste, and this will be 
collected daily under the municipal waste 
management system. Special arrangements will be 
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SCREENING QUESTIONS Yes No REMARKS 
overloaded and the capacities to 
manage these systems are 
overwhelmed? 

• Storage of laboratory chemicals/ 
reagents?  

made to handle any waste generated  in the lab. 
Systems will therefore not be overloaded or 
overwhelmed and the environment at the site should 
not deteriorate. 
Storage of laboratory chemicals/ reagents will be 
handled as per manufacturers’ safety instructions.  

• Degradation of land and ecosystems 
(eg loss of wetlands and wild lands, 
coastal zones, watersheds and 
forests)? 

  There are no important ecosystems near this site. 

• Dislocation or involuntary resettlement?   There is no inhabitation at the proposed site, and the 
land is not being used, so there will be no dislocation 
or other issues related to involuntary resettlement. 
The contractor will also be required to maintain 
access for people using facilities nearby and the 
DCC office. 

• Degradation of cultural property, and 
loss of cultural heritage and tourism 
revenues? 

  There are no locations of any cultural or historical 
value near this site, and no facilities of any tourism 
interest. 

• Occupation of low-lying lands, 
floodplains and steep hillsides by 
squatters and low-income groups, and 
their exposure to increased health 
hazards and risks due to pollutive 
industries? 

  There are no squatters or other persons on the site 
of the new food laboratory, and operation of the 
facility will not produce any pollution. Any hazardous 
waste will be dealt with safely as described above 
and will not produce health risks. 

• Water resource problems (eg 
depletion/ degradation of available 
water supply, deterioration for surface 
and ground water quality, and pollution 
of receiving waters)? 

  Construction of the buildings and delivery of 
equipment should have no impacts on water 
resources. 
The facility should also use only a relatively small 
amount of water when it is operating and any waste 
will be managed/disposed of safely without causing 
pollution. 

• Air pollution due to urban emissions?   Small amounts of dust are the only emissions likely 
during construction, and this will not be enough to 
cause a problem on site or in surrounding areas. 
Generally, there should be no air emissions from the 
operating laboratory. As precautionary measure, 
fume hood with standard design ensuring 
environmental compliance will be installed in the lab 
to deal with emissions. 

• Social conflicts between construction 
workers from other areas and local 
workers? 

  All the skills and manpower required for construction 
are available locally so contractors should not import 
workers from outside. 

• Road blocking and temporary flooding 
due to land excavation during the rainy 
season? 

  Renovation and construction work will be conducted 
in the dry season. Excavation will be small in scale 
and conducted within the site boundary, and will not 
require any material to be placed on roads. 

• Noise and dust from construction 
activities? 

  Construction will be small in scale so noise and dust 
should not be excessive. The contractor will however 
be prohibited from working at night to prevent noise 
disturbing nearby residents. 

• Traffic disturbances due to construction 
material transport and wastes? 

  There will be a relatively small number of vehicle 
movements (probably <10 in total). 

• Temporary silt runoff due to 
construction? 

  All work will be conducted in the dry season. 

• Hazards to public health due to 
ambient, household and occupational 
pollution, thermal inversion, and smog 
formation? 

  Construction of a relatively small building should not 
create significant air or water pollution and the facility 
will also not have significant emissions when 
operating. All waste will be dealt with safely without 
causing pollution. 

• Water depletion and/or degradation?   Construction work will use only small quantities of 
water (mainly for cement production) and there 
should be no runoff problems. 

• Contamination of surface and ground 
waters due to improper waste 
disposal? 

  Construction waste (including excavated soil and 
stone) will be disposed of at the municipal dumpsite. 
Waste produced when the laboratory is operating will 
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SCREENING QUESTIONS Yes No REMARKS 
be dealt with by the municipal system and by 
adopting special procedures for hazardous materials, 
as described above.  

• Pollution of receiving waters resulting 
in amenity losses, fisheries and marine 
resource depletion, and health 
problems? 

  There will be no aquatic discharges during 
construction of the facility. When the laboratory is 
operating, hazardous materials will be disposed of at 
the municipal dumpsite which is located at Matuail. 
Of course, proper treatment/ management of the 
hazardous waste will be ensured before its disposal.  
There is special arrangement for treatment of 
medical waste by PRISM. So specific instructions will 
be given to the authority of PRISM to deal with this 
situation separately as per the type of polluting 
substances in the waste materials from the 
laboratory.  

  
87. There are, however, certain simple precautions that need to be taken to ensure that 
all potential impacts are avoided. These are shown in Table 4 and are mainly related to 
avoiding the disturbance of people and their activities in the vicinity of the site. The 
Contractor appointed to build the laboratory should ensure that: 

(i) No work is conducted at night, so that residents are not unduly disturbed by 
construction noise; 

(ii) Safe access to the nearby public facilities, DCC office and any other facilities 
nearby is maintained at all times throughout the construction period; and 

(iii) Clean and properly-equipped portable toilets are provided on site for use by 
construction workers. 

88. All solid waste produced during construction (excavated material, spent wood, empty 
paint tins, etc) is taken to the municipal dumpsite for disposal. 

C. Operation and Maintenance 
89. DCC will be responsible for the operation of the Dhaka food testing laboratory and 
service, and it is very likely (and promoted under UPEHSDP) that the management and 
implementation of the facility may be assigned to a private company specializing in chemical 
analysis, through a contract or partnership arrangement. The project will provide the city 
corporation and laboratory staff and managers with training, technical assistance and 
financial support to promote the successful operation of the service. One key measure in 
operating the facility is that all analytical equipment is calibrated using accredited calibrators. 
This is to be done periodically and ensured by LGD/ UPEHU.  

90. The basic operation of the facility involves the reception of samples of food and other 
products, and proper labeling and storage, after which the materials are assigned to specific 
staff members to carry out the tests. Tests are conducted by skilled technicians, following 
specified analytical procedures, in a clean and hygienic laboratory environment. Results are 
recorded and data and reports are prepared and submitted to the clients. 

91. Procedures can involve physical testing for food content and other characteristics, 
but the majority of constituents and contaminants require chemical testing. This uses an 
array of modern equipment and methods including gas and liquid chromatography, spectra-
photometry, etc, plus various specialized techniques including microbiological analysis. As in 
most laboratories there will therefore be a variety of chemicals stored and used in the 
building, including some that are potentially hazardous. 

92. Modern food laboratories cover multiple chemical, biological, physical and 
organoleptic parameters (i.e., pertaining to the sensory properties of a particular food or 
chemical, the taste, color, odor and feel) to analyze the composition and safety of food. Food 
testing of samples are collected as part of scheduled regulatory or surveillance programs 
and in response to disease outbreak investigations, consumer complaints, and a variety of 
other food related investigations. Typical chemicals used in such a lab include are not 
considered very hazardous, however, as per industry safety standards, each chemical used 
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in the proposed Dhaka Food Testing Laboratory will have a Material Safety Data Sheet 
(MSDS) contained in a clearly identified and easily accessible location. An MSDS is a 
document containing important information about a hazardous substance and must state: (i) 
the product name of a hazardous substance (ii) the chemical and generic name of certain 
ingredients (iii) the chemical and physical properties of the hazardous substance (iv) health 
hazard information (v) precautions for safe use and handling and (vi) the manufacturer's or 
importer's name, local address and telephone number.  The MSDS provides employers and 
workers with the necessary information to safely manage the risk from hazardous substance 
exposure. A MSDS should be reviewed whenever there is: (i) a change in formulation which 
(a) affects the hazardous properties of the substance, (b) alters the form, appearance or 
mode of application of the substance, (ii) a change to the hazardous substance which alters 
its health and/or safety hazard or risk and (iii) new health and/or safety information on the 
hazardous substance such as exposure standard changes or a substance previously 
considered not harmful is now established to be harmful (e.g. carcinogenic) at least every 
five years. In respect of MSDS and labels, employers must: (i) Obtain an MSDS of a 
hazardous substance from the supplier; (ii) Keep a register containing a list of all hazardous 
substances used at the workplace and put a copy of any MSDS obtained in the register; (iii) 
Take reasonable steps to ensure the MSDS is not changed other than by the manufacturer 
or importer; (iv) Keep the MSDS close to where the substance is being used; (v) Ensure a 
label is fixed to a hazardous substance container; and (vi) Ensure warnings are given about 
enclosed systems containing hazardous substances. Safe disposal of chemicals will be done 
by following strict lab waste handling practices as outlined in the MSDS and HMP.  

93. The existing food testing laboratory in Dhaka is operated by the Dhaka South City 
Corporation.  In 2000, a total of 430 samples were tested in the laboratory and in 2003 this 
increased to 960 samples. Hazards associated with the operation of the food lab include 
standard safety hazards associated with the operation of any professional-level laboratory. 
Most hazards occur as a result of accidents or from being untrained. Therefore, training will 
be a critical part of laboratory operations, which is part of the TOR of the Food Safety 
Specialist under the consulting team. Also, food testing protocols are generally not 
considered very hazardous. Some of the services offered in a full service in a food testing 
laboratory include the following: Acetyl, Hydroxyl, Peroxide, Saponification Value, Acid 
Insoluble/ Soluble matter, Acid Value, Iodine Value, Alcoholic acidity, boiling water insoluble 
matter, Carbohydrate content (Moisture + Ash), Fibres: Crude Fibre, Dietary Fibre, 
Distillation Range, Estimation of Sugar, Indole detection, Gelling Power, Glucose, Maltose, 
Sucrose, Starch, ICUMSA test for sugars, Invert Sugar, Reducing sugar, BRIX testing, 
Lactose, Matter insoluble in rectified spirit, Melamine Detection and Analysis (GC/MS, 
HPLC),  Oils, Grease and Fat Content, Phosphate Content, Polenske Value, Protein 
Nitrogen Content, Reichert - Meissl value, salt Content, Thermal Stability, Unsaponified 
Matter, Water insoluble solids, Wet Gluten, Dry Gluten, Sedimentation Value, Lycopene, 
Curcumin (spice board), Color by Lovibond, added color,  Volatile Oil, Unspecified 
Preservative Identification, Sudan dyes (HPLC), Schoville Index, Fruit content (in fruit cake), 
and SO2 content.  

94. In 1985, GoB passed the Bangladesh Standards and Testing Institution Ordinance. 
This ordinance is to establish an Institution for standardization, testing, metrology, quality 
control, grading and marking of goods. Within the framework of this ordinance, Government 
has established the Bangladesh Standards and Testing Institution (BSTI). One important 
task of BSTI is to certify the quality of commodities, materials, whether for local 
consumption, export and import. The Ordinance has been amended as The Bangladesh 
Standards and Testing Institution (Amendment) Act 2003. Currently, BSTI is developing a 
‘Policy on Labeling' particularly related to chemicals.   

1. Environmental Impacts of Operation and Maintenance 
95. Hazards associated with laboratory operations and their mitigations are as follows: (i) 
Fire. There should never be open flames in the laboratory. Treat all liquids in the vicinity of a 
flame as you would gasoline. Specifically, never heat any organic solvent in an open vessel, 
such as a test tube, Erlenmeyer flask, or beaker, with a flame. Such solvents should be 
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heated in a hood with a steam bath, not a hot plate. Never keep volatile solvents, such as 
ether, acetone, or benzene in an open beaker or Erlenmeyer flask. The vapors can and will 
creep along the bench, ignite, and flash back if they reach a flame or spark. It is of all staff to 
know where the nearest safety shower and fire extinguisher are located. All staff in the 
Dhaka Food Testing Laboratory will be trained in the use of fire extinguishers. (ii) 
Explosions. Never heat a closed system or conduct a reaction in a closed system (unless 
specifically directed to perform the latter process and then only with frequent venting). 
Before starting a distillation or a chemical reaction, make sure that the system is vented. The 
results of an explosion are flying glass and spattered chemicals, usually both hot and 
corrosive. (iii) Chemical and Thermal Burns. Many inorganic chemicals such as the 
mineral acids and alkalis are corrosive to the skin and eyes. Likewise, many organic 
chemicals, such as acid halides, phenols, and so forth are corrosive and often toxic. If these 
are spilled on the desk, in the hood, or on a shelf, call for assistance in cleaning them up. Be 
careful with hot plates to avoid burns. Always assume that hot plates are hot. (iv) Cuts. The 
most common laboratory accident is probably the cut received while attempting to force a 
cork or rubber stopper onto a piece of glass tubing, a thermometer, or the side-arm of a 
distilling flask. Be sure to make a proper-sized hole, lubricate the cork or stopper (lubrication 
is essential with a rubber stopper), and use a gentle pressure with rotation on the glass part. 
Severed nerves and tendons are common results of injuries caused by improper 
manipulation of glass tubes and thermometers. Always pull rather than push on the glass 
when possible. (v) Absorption of Chemicals. Keep chemicals off the skin. Many organic 
substances are not corrosive, do not burn the skin, or seem to have any serious effects. 
They are, however, absorbed through the skin, sometimes with dire consequences. Others 
will give a serious allergic reaction upon repeated exposure, as evidenced by severe 
dermatitis. Be careful about touching face or eyes in the lab; make sure hands are clean 
first. Gloves will be available in the lab. However, gloves provide only a temporary layer of 
protection against chemicals on your skin and may be permeable to some chemical 
reagents, without visible deterioration. If gloves come in contact with a chemical reagent, 
remove them, wash hands, and get a new pair immediately. (vi) Inhalation of Chemicals. 
Keep nose away from chemicals. Many of the common solvents are extremely toxic if 
inhaled in any quantity or over a period of time. Do not evaporate excess solvents in the 
laboratory; use the hood or a suitable distillation apparatus with a condenser. Some 
compounds, such as acetyl chloride, will severely irritate membranes in eyes, nose, throat, 
and lungs, while others, such as benzyl chloride, are severe lachrymators, i.e. they induce 
eye irritation and tears. When in doubt, use the hood or consult with the laboratory instructor 
about the use of chemicals required for your work. (vii) Ingestion of Chemicals. The 
common ways of accidentally ingesting harmful chemicals are: (1) by pipet, (2) from dirty 
hands, (3) contaminated food or drink and (4) food use of chemicals taken from the 
laboratory. Below are ways to avoid accidental ingestion of chemical reagents – (a) Pipets 
must be fitted with suction bulbs to transfer chemicals. Do not use suction by mouth, (b) 
Wash hands before handling anything (cigarettes, chewing gum, food) which goes into your 
mouth. Wash hands when you leave the laboratory, (c) Do not eat or drink in the laboratory. 
Use the water fountains for a drink--not a laboratory faucet. Remove gloves and wash your 
hands before using the water fountain or bathroom, (d) Never use chemicals (salt, sugar, 
alcohol, bicarbonate, etc.) from the laboratory or stockroom on food. The source containers 
may be contaminated or mislabeled, (e) Never use laboratory glassware as a food or drink 
container, (d) Never store food or drink in a laboratory refrigerator or ice machine. Never 
consume ice from a laboratory ice machine. 

96. All contaminated liquid or solid wastes are decontaminated before disposal. The food 
lab will be equipped with an autoclave which can be used for aqueous liquid waste (blood, 
urine, cell, or microbial cultures) which can then be discarded in drain after sterilization. 
General chemicals that are harmless as well as toxic, corrosive, reactive, or ignitable, will be 
identified in the MSDS. Some solutions can be disposed into drain (as per MSDS). Those 
that can't be poured down the sink such as dissolved solvents (e.g., chloroform, acetone, 
ethyl ether, methanol, formaldehyde, phenol, toluene, methyl chloroform, or xylene) will be 
saved in special solvent safety cans. Chemicals stored in these cans are to be chemically 
neutralized for safe disposal disposed in accordance with the HMP. The chemical waste will 
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be sent for ultimate disposal to a designated area of the Dhaka Matuail landfill (to be 
determined in consultation with DCC. No radioactive waste will be generated in the 
laboratory.  

97. Incineration, land filling, release to the atmosphere, and discarding the chemical 
waste in the general waste stream or sanitary sewer are all options for disposal used in 
typical laboratory operations, depending on whether or not a waste is hazardous and how it 
is regulated. The MSDS can help the user determine whether a waste product of the 
laboratory operations is hazardous or not. However, waste materials will be identified based 
on the following criteria: physical description, water reactivity, water solubility, pH, ignitability, 
and the presence of oxidizer, sulfides or cyanides, halogens, radioactive materials, bio-
hazardous materials, or toxic constituents. Appropriate deactivation procedures for hazard 
reduction such as small-scale treatments including acid-base neutralization will be carried 
out as part of an experiment plan. However, non-hazardous chemicals such as potassium 
chloride, sugars, amino acids, and non-contaminated chromatography resins and gels can 
usually be disposed in the regular trash. Broken glass, needles, and sharp objects will be 
disposed in special containers. A spill control and fire/explosion prevention plan will be 
included as part of the overall Hazards Management Program (HMP) developed by the Food 
Safety Specialist in coordination with the Environmental Specialist (International) in the DSC. 
The HMP will be based on industry standards for food testing laboratories. Safety 
parameters (hazards of the chemical substances, safety equipment specs, safe operation 
ranges for temperature, pressure, and other applicable parameters, evaluation of deviation); 
and written laboratory test analysis and procedures will be included as part of the Hazard 
Management Program (HMP) developed by the Food Safety Specialist in coordination with 
the Environmental Specialist (international). 

98. Sample reception and treatment and the various chemical and other analyses will be 
conducted according to procedures defined in an Operation and Maintenance (O&M) 
Manual, which will be prepared as part of the design of the facility. A hazard management 
program (HMP) for operation of the laboratory is to be developed by the Food Safety 
Specialist consultant in the Program Support Consultancy (PSC) in close coordination with 
the Environmental Specialist in DSC. The HMP will be in accordance the Bio-Safety 
Guidelines of Bangladesh (2007) which includes laboratory waste disposal.  

99. Training for all laboratory staff (conducted by the Food Safety Specialist) will include 
aspects of hazard identification, safe operation and materials handling, safe work practices, 
basic emergency procedures, and special hazards unique to the work. The training program 
will also include information from the MSDS for hazardous materials being handled. The 
training program will also include the proper containment, handling and disposal of 
hazardous wastes. The occupational health and safety management plan will include 
provision of suitable personnel protection equipment, emergency eyewash and shower 
stations, ventilation systems, special drain sump from lab washings and solid waste 
container for excess hazardous materials and wastes. A record of accidents and incidents 
will be kept and the effectiveness of prevention and control measures audited and adjusted, 
as necessary. 

100. The potential environmental impacts of operating the laboratory are also closely 
examined by the detailed REA checklist shown in Table 4. This indicates that the facility 
should operate without environmental impacts, mainly because it is small, located in an area 
that is not especially sensitive, and the work conducted will not produce significant 
emissions. The only area of concern relates to the storage, use and disposal of the 
potentially hazardous materials used in the laboratory, which could harm environmental or 
public health if not treated appropriately. These risks should however be fairly minor, as such 
chemicals are used in only small quantities, and the risks can be adequately controlled by 
procedures in the O&M Manual. CCC should ensure that the O&M Procedures: 

(i) Are prepared by an expert in food testing and laboratory chemical analysis 
(included in the TOR of the Food Safety Specialist in consultancy); 

(ii) Include measures for the safe handling and storage of all materials used in 
the laboratory; and 
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(iii) Require the final disposal of any hazardous material in sealed, tamperproof 
containers, which are deposited in a separate, secure area at the municipal 
dumpsite. To be included in a disposal management plan for hazardous 
waste in consultation with CCC.  

101. The Queensland Hazardous Substances Code of Practice 2012 (Workplace Health 
and Safety Queensland Department of Justice and Attorney-General) is added as Annex D: 
Managing Risks of Hazardous Chemicals in the Workplace to serve as a guide for 
developing the Hazards Management Program. Its purpose is to give practical advice on 
ways to manage specific risks that arise when hazardous substances are used at 
workplaces. It will be the responsibility of the Laboratory Superintendent to ensure that the 
procedures are followed, and as noted above, all personnel will be given training to ensure 
that they can fulfill the roles that are expected of them.  These procedures will also be 
monitored by LGD/ UPEHU. If the above procedures are included and adequately followed, 
the laboratory should operate without adverse impacts.  

D. Summary of Environmental Impacts and Mitigation Measures 
1. Description of Planned Mitigation Measures  
102. The objective of the construction phase EMP is to ensure that good construction 
engineering is practiced to minimize construction phase environmental impacts, waste 
generated in the lab during operation and maintenance are managed and equipment, material 
and chemicals are stored and used in such a way that they comply with ADB’s environmental 
requirement . The operation phase EMP is prepared to achieve the following (i) ensure that the 
environmental control systems installed at the food laboratory are operating satisfactorily; (ii) 
ensure that the quality of pollutants discharged from the food laboratory are within the 
discharge standards; and (iii) monitor the impacts on the environment and the effectiveness of 
mitigation measures during operation.  

103. The following key measures are recommended to minimize construction phase 
environmental impacts: (i) proper disposal of construction wastes; (ii) measures for ensuring 
safety to workers; and (iii) good engineering practices such as effective laboratory safety 
features in design. The important features of the operation phase EMP are (i) monitoring of 
environmental parameters, including chemical disposal and (ii) sustained periodic preventive 
maintenance; (iii) operational safety and health. 

2. Implementation Plan of Environmental Protection Measures 
104. A number of environmental management, mitigation and augmentation measures are 
proposed in order to manage the predicted environmental impacts. The proposed measures will 
be implemented in a phased manner during design, construction and operational phases. All 
preventive, enhancements, corrective and compensatory measures are included in different 
components of environment. The management measures are highlighted in the Table 5 below. 
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Table 5: Environmental management measures for Dhaka food testing laboratory 
Sl 
No Environmental Issues Duration/ 

Extent Mitigation Measures Responsibility 

1 Location Impacts  
1.1 Land acquisition resulting from 

project 
NA No land acquisition required as the proposed Dhaka food testing laboratory will be housed in an 

existing structure used for the same purpose. 
 

UPEHU 

2 Design Impacts   
2.1 Design of laboratory does not 

include proper safety and 
emergency equipment or 
facilities for safe operations.  

Permanent The design of the facility will need to include the following: separate drain within the 
laboratory for non-hazardous chemicals suitable for sink disposal, adequate laboratory 
safety equipment including eye and body shower, fire extinguishers, vent hoods and 
adequate internal ventilation system, emergency exits, and hazardous chemical storage 
and collection areas. 

DSC 

3 Pre-construction Activities by 
Contractor 

  

3.1 Drinking water availability  Temporary The contractor will be responsible for arrangement of water in every workplace at suitable 
and easily accessible place for the whole construction period.  Sufficient supply of cold 
potable water is to be provided and maintained.  If the drinking water is obtained from an 
intermittent public water supply then, storage tanks will be provided. 

Contractor/ CCCPIU/DSC 

3.2 Identification of disposal sites Permanent Location of disposal sites will be finalized such that these are not located within designated 
environmentally sensitive zones and the concerned Engineer will certify that: 

• Disposal of the construction material does not impact natural drainage courses; 
• Disposal site has enough capacity to accommodate the debris generated; and 
• Disposal of hazardous chemicals are done only after ensuring proper treatment/ 

management of the specific toxicity of the waste materials 

Contractor/ DCCPIU/DSC 

3.3 Labour employment & Gender 
disparity in wage structure 

Temporary Contractor will be required to employ local labour as part of construction activities. A 
standard wage structure will need to be established without difference in wages between 
men and women for the item of work. 

Contractor/ DCCPIU/DSC 

4 Construction Impacts   
4.1 With settlements nearer to the 

project area, improper 
stockpiling of construction 
materials can cause impacts 
starting from obstruction of 
drainage, disturbance to local 
population, etc. 

Temporary Due consideration will be given for material storage and construction sites such that it 
doesn’t cause drainage obstructions or dust rising. Stockpiles will be covered to protect 
from dust and erosion.  

Contractor / DCCPIU/DSC 

4.2 Stripping, stocking and 
preservation of top soil 

Permanent The topsoil from borrow areas, areas of cutting and areas to be permanently covered will be 
stripped to a specified depth of 150 mm and stored in stockpiles. The stockpile will be 
designed such that the slope does not exceed 1:2 (vertical to horizontal), and the height of 
the pile is to be restricted to 2m. Stockpiles will not be surcharged or otherwise loaded and 

Contractor/ DCCPIU/DSC 
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Sl 
No Environmental Issues Duration/ 

Extent Mitigation Measures Responsibility 

multiple handling will be kept to a minimum to ensure that no compaction will occur. The 
stockpiles will be covered with gunny bags or tarpaulin. It will be ensured by the contractor 
that the topsoil will not be unnecessarily trafficked either before stripping or when in 
stockpiles. Such stockpiled topsoil will be returned to cover the disturbed area. 

4.3 Loss of Access Temporary The contractor will provide safe and convenient passage for vehicles, pedestrians and 
livestock on major roads intersecting the proposed site. Construction activities that will 
affect the use of these roads and existing access to individual properties will not be 
undertaken without providing adequate access. 

Contractor/ DCCPIU/DSC 

4.4 Soil and Water Pollution due 
to fuel and lubricants, 
construction waste 

Temporary The fuel storage and vehicle cleaning area will be stationed away from the nearest drain. 
Oil interceptor will be provided at construction vehicle parking area, vehicle repair area and 
workshops ensuring that all wastewater flows into the interceptor prior to its discharge.  

Contractor/ DCCPIU/DSC 

4.5 Spillage of construction 
wastes into drains 

Temporary Construction site will be adequately bunded on the side of the diverted water channel to 
protect from spillage of construction wastes. Extraneous construction wastes will be 
transported to the pre-identified disposal site for safe disposal. 

Contractor/ DCCPIU/DSC 

4.6 Generation of Dust Temporary The contractor will take every precaution to reduce the levels of dust at construction sites to 
the satisfaction of the Engineer.  
All earthwork to be protected/ covered in a manner acceptable to the satisfaction of the 
engineer to minimise dust generation, including spraying of vehicles with water to minimize 
dust generation. Clearance will be effected immediately by manual sweeping and removal 
of debris, or if so directed by the Engineer, the road surfaces will be hosed or watered using 
necessary equipment. Also, any vehicle not meeting the vehicular pollution standards will 
not be allowed within the construction site and for the construction activity; All vehicles and 
construction equipment with internal combustion engines in use will be maintained for 
effective combustion to reduce carbon particles, CO and HC emission; As far as possible 
unleaded petrol will be used for petrol driven vehicles in use; Water will be sprayed during 
dust generating construction activities e.g. excavation, crushing/ demolishing, material 
handling etc. to suppress dust; and Use of asbestos will be prohibited.  

Contractor/ DCCPIU/DSC 

4.7 Noise from construction 
Equipments 

Temporary Maintenance of vehicles, equipment and machinery will be regular and to the satisfaction of 
the Engineer, to keep noise from these at a minimum. 
All vehicles and equipment used for construction will be fitted with exhaust silencers. During 
routine servicing operations, the effectiveness of exhaust silencers will be checked and if 
found to be defective will be replaced. Noise limits for construction equipment used in this 
project (measured at one metre from the edge of the equipment in free field) such as 
compactors, rollers, front loaders, concrete mixers, cranes (moveable), vibrators and saws 
will not exceed 75 dB (A). Notwithstanding any other conditions of contract, noise level from 
any item of plant(s) must comply with the relevant legislation for levels of noise emission. 

Contractor/ DCCPIU/DSC 

4.8 Material Handling at Site Temporary All workers employed on mixing asphaltic material, cement, concrete etc., will be provided 
with protective footwear and protective goggles. 
Workers, who are engaged in welding works, would be provided with welder’s protective 
eye-shields.  

Contractor/ DCCPIU/DSC 
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Workers engaged in stone breaking activities will be provided with protective goggles and 
clothing and will be seated at sufficiently safe intervals.  
The use of any toxic chemical will be strictly in accordance with the manufacturer’s 
instructions. The Engineer will be given at least 6 working days’ notice of the proposed use 
of any chemical. A register of all toxic chemicals delivered to the site will be kept and 
maintained up to date by the Contractor. The register will include the trade name, physical 
properties and characteristics, chemical ingredients, health and safety hazard information, 
safe handling and storage procedures, and emergency and first aid procedures for the 
product. 

4.9 Disposal of Construction 
Waste / Debris  

Temporary The waste generated will be reused in construction based on its suitability of reuse to the 
maximum extent possible. Safe disposal of the extraneous material will be ensured in the 
pre-identified disposal locations. In no case, any construction waste will be disposed around 
the project site indiscriminately. Remaining material if any will be disposed off safely at the 
disposal sites. 

Contractor/ DCCPIU/DSC 

4.10 Safety Measures during 
Construction 

Temporary Adequate safety measures for workers during handling of materials at site will be taken up. 
The contractor has to comply with all regulations regarding safe scaffolding, ladders, 
working platforms, gangway, stairwells, excavations, trenches and safe means of entry and 
egress. 

Contractor/ DCCPIU/DSC 

4.11 Risk caused by Force Majeure Temporary  All reasonable precautions, including provision of safety measures, signages at work 
places, awareness pertaining to workers safety to all workers, will be taken to prevent 
danger of the workers and the public from fire, flood, drowning, etc. All necessary steps will 
be taken for prompt first aid treatment of all injuries likely to be sustained during the course 
of work. 

Contractor/ DCCPIU/DSC 

4.12 First Aid Temporary At every workplace, a readily available first aid unit including an adequate supply of 
sterilized dressing material and appliances will be provided as per the Factory Rules. 
Suitable transport will be provided to facilitate transfer of injured or ill person(s) to the 
nearest hospital. At every workplace and construction camp, equipment and nursing staff 
will be provided. Posters within the construction camp, describing the location of the 
nearest medical facility/ hospital will be available for information to the workforce. 

Contractor/ DCCPIU/DSC 

4.13 Hygiene Temporary Latrine facilities made available and will be cleaned at least four times daily, and at least 
twice during working hours and kept in a strict sanitary condition.    
All temporary accommodation must be constructed and maintained in such a fashion that 
uncontaminated water is available for drinking, cooking and washing. 
Garbage bins must be provided in the worker camp and regularly emptied and the garbage 
disposed off in a hygienic manner. 
Adequate health care is to be provided for the work force.  Unless otherwise arranged for 
by the local sanitary authority, the local medical health or municipal authorities will make 
arrangement for disposal of excreta. Excreta may be disposed off by putting a layer of night 
soils at the bottom of permanent tank prepared for the purpose and covering it with 15 cm 
layer of waste or refuse and then covering it with a layer of earth for a fortnight (by then it 

Contractor/ DCCPIU/DSC 
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will turn into manure).  
On completion of the works, all such temporary structures will be cleared away, all rubbish 
burnt, excreta tank and other disposal pits or trenches filled in and effectively sealed off and 
the outline site left clean and tidy, at the Contractor’s expense, to the entire satisfaction of 
the engineer. 

4.14 Hazardous waste from 
construction not disposed of 
and handled properly  

Permanent Some of the precautions of storage and handling of hazardous materials and waste includes 
the following: Dyked enclosures will be provided which will be able to contain complete contents 
of the largest tank; Diesel and other fuels will be stored in separate dyke enclosures. Wherever 
possible, hazardous raw materials to be substituted by non-hazardous materials, e.g. cleaning 
solvents can be replaced with film-free biodegradable cleaners, usage of non-chlorinated 
strippers instead of strippers containing methylene chloride and substitution of water based 
paints for oil-based ones;  Separate storage of waste paints and thinners, contaminated rags 
and brushes to facilitate recycling and reuse. Rags could be laundered for reuse; Installation of 
on-site recycling equipment to be considered by large painting subcontractors; Vehicle 
maintenance area to be designed to prevent contamination of ground water by accidental 
spillage of oil; and Maintaining appropriate inventory control.  

Contractor/ DCCPIU/DSC 

5 O&M Impacts   
5.1 Environmental Conditions Permanent DCC will comply with all applicable environmental laws and standards of the GoB.  DSC 

through the implementation agency will undertake seasonal monitoring of air and water 
quality (at effluent discharge points if into drain) around the site through an approved 
monitoring agency. The parameters to be monitored, frequency and duration of monitoring 
as well as the locations to be monitored will be as per the Monitoring Plan prepared. 

DCC/ DSC 

     
5.2 Impacts due to Hazardous 

Material handling including the 
storage and handling of 
chemicals associated with 
laboratory activities 

Permanent (i) Chemicals will be stored and handled by lab operator authorized personnel and deposited at 
designated sites in environmentally friendly manner and disposed in accordance with 
internationally recognized standards for chemical disposal and Government law. DCC will 
monitor these activities. (ii) All safety and operation procedures defined in laboratory safety 
manual and guidelines shall be strictly adhered to, along with any standards set by Department 
of Environment. All laboratory equipment to be calibrated. All analytical equipment is calibrated 
using accredited calibrators.  

Lab Operator and DCC/ DSC 

5.3 Occupational hazards 
associated with lab operations 

Permanent Prior to commencement of operations as a food laboratory, it is a mandatory requirement to 
establish the safety management systems and a Hazard Management Plan and the 
operator shall conform to the same. In line with the HMP and safety guidelines, the operator 
shall achieve an effective and transparent means of ensuring compliance with the 
applicable specifications through the establishment of a separate safety oversight entity 
within the laboratory and also establish a well-defined safety oversight mechanism to carry 
out the function of safety regulations. The addressing of the occupational health and safety 
impacts shall be in line with the relevant safety guidelines on safety management, and the 
HMP. A comprehensive occupational health and safety plan will therefore be developed to 
international guidelines, standards, and requirements. All staff to be trained in handling and 

DCC/ UPEHU/ DSC 
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disposing chemicals in line with safety and hazard management guidelines developed.  
5.4 Impacts from solid waste 

generation  
Permanent Solid waste generated from the proposed food laboratory would comprise garbage/ food 

waste, paper and packaging waste generated as well as solid waste generated due to spill 
containment. The third party collects the solid waste from the bins and transports to 
municipal solid waste disposal sites. The vehicles transporting the solid waste will be 
adequately covered to prevent spillages during transportation. The collection bins will be 
regularly sprayed with disinfectants.  

Lab Operator and DCC/ DSC 
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V. INSTITUTIONAL REQUIREMENTS AND ENVIRONMENTAL MONITORING PLAN 
A. Description of Environmental Monitoring  
105. Monitoring is an important and integral part of environmental management as there are 
always uncertainties to the extent of project impacts. Environmental monitoring helps to ensure 
effectiveness of environmental mitigation measures, compliance with environmental standards 
and facilitate any changes in project design or in operational stages. It includes identification of 
monitoring parameters during pre-construction, construction and operation stages and 
institutional setup for management and monitoring of these parameters as well as 
implementation of mitigation programs. Therefore, adaptation of flexibility is essential in 
environment management with proper work for adjustment wherever it seems necessary. The 
monitoring plan identifies actual impacts of the project on environment. Environmental 
monitoring reports submitted by the DSC ES and reviewed by the Safeguards Officer in 
UPEHU will be provided to ADB on an annual basis. 

106. Monitoring provides regular information by revealing whether predicted impacts were 
contained to desired limits or not and whether environmental standards were complied or not as 
per requirements of national and approving agencies. This also testifies whether employed 
mitigation measures were effective enough to minimize perceived impacts or any additional 
measures are required to bring the impacts to desirable and acceptable levels. According to the 
ECR 1997, DCC is legally responsible for submitting an environmental management plan for 
category orange B and red projects. This rule also empowers DOE to issue additional 
environmental control measures and directives to DCC to adopt measures to reduce or control 
impacts if actual impacts are higher than those specified in the prescription at the time of 
approval of the proposal for implementation.  

1. Types of monitoring 
107. There are three basic types of monitoring required in each phases of project 
implementation standards. These are baseline monitoring, compliance and impact monitoring.  

2. Baseline monitoring 
108. A baseline monitoring should be conducted on basic environmental parameters in the 
area surrounding the proposed project before construction begins, so that subsequent 
monitoring can assess changes in those parameters over time against the baseline.  If possible, 
reference sites, which are not likely to be affected by the project, should also be used.  

109. Baseline monitoring includes collection and update of existing environmental condition 
on physical, biological, socio-economic and cultural resources of the project area. Baseline 
monitoring includes: 

(i) Air quality 
(ii) Noise quality 
(iii) Vibrations 

3. Compliance monitoring 
110. A periodic sampling method or continuous recording of specific environmental quality 
indicators or pollution levels is recommended to ensure project compliance with recommended 
environmental protection standards. This is carried out during construction and operation 
periods. Compliance monitoring seeks to know whether: 

(i) Mitigation requirements and specifications are complied. 
(ii) Adequate budget for implementation of prescribed mitigation measures and 

monitoring works is allocated. 
(iii) Mitigation and monitoring requirements in tender document and contract 

agreement are incorporated. 
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4. Impact monitoring 
111. Environmental parameters within the project area are expected to change.  The impact 
monitoring detects the changes and estimates inherent variation within the environment 
establishes long-term trends in the natural system and derives conclusions by making 
comparison against a standard or target. Impact monitoring includes: 

(i) Monitoring of construction related safety measures. 
(ii) Monitoring of the accuracy of predicted impacts. 
(iii) Monitoring of likely impacts of the project on environmental and socio-

economic resources of the project area. 

5. Monitoring phases 
a. Pre-construction phase monitoring 

112. Monitoring is conducted during this stage to establish baseline environmental conditions 
prevalent in the area for the parameters that are to be monitored in the subsequent phases of 
the project implementation. If baseline conditions are established during the design phase 
these can be used for comparison else monitoring has to be conducted in this stage for 
establishing the baseline conditions. 

b. Construction phase monitoring 
113. Construction phase monitoring includes: 

(i) Monitoring of accuracy of predicted impacts. 
(ii) Monitoring of vehicular emissions and chemical spills. 

c. Operational phase monitoring 
114. Operational phase monitoring includes: 

(i) Physical environmental parameters as air, noise and water quality. 
(ii) Supervision of solid waste and chemical disposal and management. 

6. Monitoring cost, parameters, location, schedule and responsibilities 
115. Impact of the proposed project on the environment is expected to be minimal. Based on 
the size, location and magnitude of the project daily and quarterly monitoring, depending upon 
the parameters, in every 3 months is recommended for the construction phase. Cost of 
environmental monitoring is provided as part of the Environmental Budget for the project. 
Monitoring components, parameters, location and schedules are provided in the Table 6. 

Table 6: Monitoring parameters, location, schedules and responsibilities 

Subject Parameters (and 
standards)a Location Schedule Responsibility 

Design Phase 
Laboratory Design Includes all safety 

equipment and design 
measures including 
building and equipment 
associated with safe 
operations of laboratory. 

Designs Once DCC/ DSC 

Hazardous Waste 
Management Plan 

Prepared by DSC ES and 
Food Expert.  
Discussions with DCC to 
dispose potential 
hazardous laboratory 
waste in designated area 
of landfill.  

Designs Once DCC/ Food 
Expert in PSC/ 
DSC 

Pre-Construction (baseline) and Construction Phases 
Physical Environment 
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Subject Parameters (and 
standards)a Location Schedule Responsibility 

Air quality TSP(230 µg/m3), PM10 
(120 µg/m3/24-hr), SOX 
(70 µg/m3), NOX (40 
µg/m3) 

Project Area Quarterly DCC/ DSC 

Noise and vibration Intensity  measurement 
(Residential: 55 LAeq (dBA) 

Project area Quarterly DCC/ DSC 

Waste disposal Biodegradable/ non-
biodegradable waste 

Project area Quarterly DCC/ DSC 

Operation Phase 

Physical Environment 

Chemical waste 
disposal 

Hazardous and non-
hazardous disposal 

Laboratory and 
Chittagong 
landfill 

Twice a year DOE/ DSC 

Solid Waste disposal Biodegradable/ non-
biodegradable waste 

Project area and 
Chittagong 
Landfill 

Once in a 
year 

DCC/ DSC 

Chemical Environment 

Possible leakage of 
chemicals due to the 
laboratory accidents or 
mismanagement  

leakage status, emission 
level 

Project area Once in a 
year 

DOE/ DSC 

 

B. Institutional Arrangements for Project Implementation 
116. Figure 16 is an organization chart showing how the project will be managed and 
implemented.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



42 

 

Program Manager 
CEO, City Corporation

Deputy Program Director, 
Project Implementation

Program Director

National Program Steering Committee 

Deputy Program Director, 
Financial Management and 

Municipal Finance

City Corporation
Public and Environmental Health Committee (CCPEHCC)

Chair: Mayor/Chairperson

National
City Corporation

Facility

PIU

Ward Public and 
Environmental Health 

Coordination Committee
Chair: Local Ward 

Commissioners

Service Delivery Alliance
Civil Society Representatives

Resource Organizations 
NGOs and CBOs

Private Sector Providers
Conservancy Officer/ Food Safety Officer

Municipal Finance Officer; Procurement Officer; Engineer; Accounts and 
Finance Officer; Accountant; Safeguard and Community Mobilization 

Officer; IT Officer;  Assistants;  Driver;  and Messenger

National Urban Public and Environmental Health Committee (NUPEHC)
Chair: Minister, MOLGRDC

Deputy Program Director, 
Policy Reform and Capacity 

Building 
Conservancy Wing

Conservancy Officer 
(1), Asst. Conservancy 

Officers (2)

Policy Reform and Capacity 
Building Wing

Monitoring and evaluation officer, 
Poverty and gender officer, 

Behavior change communication 
officer, Community mobilization 

officer, 

Financial Management and 
Municipal Finance Wing

Municipal finance officer, Acct. 
and finance officer (2), 

Accountants (4), MIS and Data 
management officer, Assistant 

data management officer, 

Program Support Consultancy FM & Mun. Finance ConsultancyDesign Supervision Construction Consultancy

Deputy PM (Food Safety)
Chief Health Officer

Deputy PM (Conservancy)
Conservancy Officer

Primary 
Collection for 
Urban Poor

Secondary 
Collection and 

Transport

Integrated Waste 
Management 

Facilities

Medical 
Waste 

Management

Food Laboratory 
(Dhaka & 

Chittagong only)

Modern 
Slaughter 
Houses

Food Safety ComponentSolid Waste Management Component

Ur
ba

n P
ub

lic
 an

d E
nv

iro
nm

en
tal

 
He

alt
h U

nit

Public 
Primate 

Partnerships

Food Safety Wing
Food safety officer (1), 

Asst. Food Safety 
Officer (Labs)

Engineering and Procurement Wing
Senior engineer (1), Assistant engineers (2), 

Safeguard officer (1), Procurement officer (1), Asst. 
Procurement officer (1), 

Office Management Staff : Administrative officer, Computer assistant, PA, Drivers (6), MLGSS (2), Guards (2)

 

Figure 16: Organization chart for UPEHSDP 
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1. Institutional Roles and Responsibilities  
117. Local Government Division/ Urban Public and Environmental Health Unit. LGD 
of the Ministry of Local Government, Rural Development and Cooperatives (LGRDC) will be 
the executing agency (EA) for UPEHSDP providing overall guidance for program 
implementation. LGD will have the overall responsibility to plan, organize, manage, 
supervise, coordinate and monitor the progress achieved. LGD will establish a support unit 
called the Urban Public and Environmental Health Unit (UPEHU) who will be responsible 
for day-to-day program implementation and will be headed by a full-time program director. 
UPEHU will function as the Program Management Unit (UPEHU), with responsibility for day-
to-day implementation. A Safeguards Officer (SO) to coordinate resettlement and 
environmental safeguards for UPEHSDP will be part of the Policy and Program Wing of the 
UPEHU. Through the SO, the UPEHU will ensure environmental compliance with ADB policy 
and national law across the entire program. This includes: (i) pre-approving final IEEs prior 
to submission to ADB for review and approval, and (ii) assisting in resolution of complaints 
and grievances related to IEE implementation not resolved at the DCCPIU level. 

118. City Corporations/ Program Implementation Units. City Corporation Project 
Implementation Units (CCPIUs) will be established in each City Corporation. The 
CCPIUs will include a Safeguards and Community Mobilization Officer (SCMO) who will 
receive training from the International Environmental Specialist (IES) and Domestic 
Environmental Specialist (DES) who will be assigned to work with the CCPIU staff to help 
monitor sub-projects and to transfer implementation capability to the CCPIU team. The 
SCMO will work closely with the IRS and DRS in planning, implementing, and monitoring all 
project activities. The CCPIUs will: (i) screen and categorize sub-projects; (ii) assist in public 
meetings and other consultation with stakeholders; (iii) facilitate activities of the IES/ DES in 
applying for Location and Environmental Clearances (LCs/ECs).  
2. Consultants  
119. Environmental Specialists. A Design, Supervision, and Construction Consultant 
Team (DSC) will be contracted to assist the UPEHU and CCPIUs in implementing and 
managing the investment sub-projects including environmental planning. Towards this, 
Environmental Safeguard Specialists (TOR in ANNEX C) within DSC will prepare IEEs in 
accordance with both ADB and Government of Bangladesh (GoB) policies during the 
feasibility and detailed design stage, and supervise contractors, with support from CCPIUs, 
during the construction process. The IES and DES will work in close coordination with 
UPEHU and CCPIUs. They will coordinate with the SO in the UPEHU to ensure all IEEs 
comply with ADB and GoB rules and guidelines. The IES and DES will also provide 
necessary training to CCPIUs to facilitate their monitoring of environmental impacts during 
construction and operation. It will provide support ensuring that all tasks of the CCPIU with 
regard to environmental implementation and monitoring are achieved. Terms of reference in 
ANNEX C.  

C. Summary of Environmental Impacts and Mitigation Measures 
120. Table 5 lists the potential adverse impacts of the UPEHSDP as identified and 
discussed in Sections IV, V and VI, and the mitigation proposed to reduce these impacts to 
acceptable levels. The table also shows how the mitigation will be implemented, who will be 
responsible, and where and when the mitigation activities will take place.  

1. Environmental Monitoring Plan 
121. Table 5 shows that most of the mitigation activities in the construction stage are the 
responsibility of the contractors employed to build the infrastructure. Responsibility will be 
assigned via the contracts through which they are appointed (prepared by the DSC), so they 
will be legally required to take the necessary action. All remaining actions (relating to design, 
construction and operation of the facility) will be implemented by the DSC, UPEHU or DCC.  
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122. Monitoring is conducted during both construction and operation of major projects, to 
ensure that the various mitigation measures are provided and that they protect the 
environment as intended, and to allow further action to be taken in the event that 
unexpected impacts occur. The approach to monitoring is set out in an Environmental 
Monitoring Plan (EMP) developed as part of the environmental assessment during the 
design stage, and Table 5 contains the proposed EMP for this subproject. This specifies the 
monitoring activities to be conducted. 

2. Environmental Management and Monitoring Costs 
123. Most of the mitigation measures require the contractors to adopt good site practice, 
which should be part of their normal procedures already, so there are unlikely to be major 
costs associated with compliance. Regardless of this, any costs of mitigation by the 
contractors (those employed to construct the infrastructure or to conduct O&M when the 
system is operating) are included in the budgets for the civil works and do not need to be 
estimated separately here. Mitigation that is the responsibility of LGD/UPEHU/Package C 
Team or DSC will be provided as part of their management of the project, so this also does 
not need to be duplicated here. Costs of compensating waste pickers for loss of income are 
calculated separately in an overall Project training budget which is utilized by the Waste 
Picker Livelihood Training Program. 

3. Environmental Monitoring Cost 
124. The infrastructure involved in each scheme is generally straightforward and will take 
between three and nine months to build. Environmental monitoring during construction will also 
be straightforward and will involve periodic site observations and interviews with workers and 
others, plus checks of reports and other documents. This will be conducted by a domestic 
Environmental Specialist of the DSC as well as assisted by a PIU staff. During the construction 
stage, the project will launch environmental enhancement and protection measures in a phased 
manner. Cost for environmental protection measures has been estimated and included in the 
project cost. Mitigation cost does not include cost required for engineering construction works, 
which is a part of standard engineering practice. The project will be responsible for overall 
mitigation measures. Regardless of this, any costs of mitigation by the contractors (those 
employed to construct the infrastructure) are included in the project budgets and do not need to 
be estimated separately here. Mitigation that is the responsibility of LGD/UPEHU or DSC will be 
provided as part of their management of the project, so this also does not need to be duplicated 
here. Monitoring fees during operation by DOE for chemical handling and disposal is part of 
operating costs to operator. The remaining actions in the Environmental Management Plan are: 
The environmental monitoring during construction to be conducted by the DSC Environmental 
Specialist and assisted by the Dhaka PIU. These have not been budgeted elsewhere, and their 
costs are shown in the table below (Table 7).  

Table 7: Environmental management and monitoring costs for Dhaka food testing 
laboratory subproject 

Item Quantity Unit Cost Total Cost Sub-total 
1. Implementation of EMP (1.5 years)     
Domestic Environmental Specialist 1 x 6 month 300,000 1,800,000  
Survey Expenses Sum 2,000,000 2,000,000 3,800,000 
     
2. IEEs/EIAs required by ADB policy & national law     
Domestic Environmental Specialist 1 x 12 month 300,000 3,600,000  
Expenses (surveys, consultation, disclosure) Sum 1,000,000 1,000,000 4,600,000 
     
3. Survey of litter and garbage (5 years)     
Domestic Consultant 5 x ½ month 300,000 750,000  
Supporting Staff 5 x ½ month 200,000 500,000  
Other Expenses Sum 500,000 350,000 1,600,000 
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TOTAL (Tk)    10,000,000 

 
VI.  PUBLIC CONSULTATION AND INFORMATION DISCLOSURE 

1. Description of Planned Public Consultation Process 
125. Public consultations were held. The consultation process included consultations with 
the various government agencies that also did their own outreach. Special meetings were held 
with the Public Analyst of Dhaka food laboratory. Fruitful discussions were held in the Project 
Director’s Office to get feedback from the experienced officials at present working there. Visit 
was arranged to the Institute of Public Health office to get an overview of the equipments being 
used in that laboratory.  

1. Consultation requirements of ECA 1995, GoB and process followed 
126. Under paragraph 8 subsection 2 of the Environmental Conservation Act, 1995, it 
states that with information to the Director General regarding environmental degradation or 
pollution "the Director General may hold a public hearing and take other measures for 
disposing of an application made under this section." 

1. Plan for continued public participation 
127. To ensure continued public participation, provisions to ensure regular and continued 
stakeholder participation, at all stages during the project design and implementation is 
proposed.  

128. Public grievances regarding technical, social and environmental aspects will be 
brought to the Grievance Redress Committee (GRC) constituted for each CC. The GRC will 
comprise representatives from the office of the PIU and the office of the CC CEO, APs, a 
female elected member of the CC and the Safeguards and Community Mobilization Officer 
(SCMO) within the CCPIU. The GRC process is designed to be transparent, gender 
responsive, culturally appropriate and commensurate to the risks and adverse impacts of the 
project, as well as readily accessible to all segments of the affected people. Affected people 
are to be appropriately informed about the mechanism through media and public outlets. 
This participatory process shall ensure that all views of the people are adequately reviewed 
and suitably incorporated in the design and implementation process. 

129. The GRC will meet every month and will determine the merit of each grievance and 
resolve all grievances within 15 days of receiving the complaint. GRC procedure includes an 
appeals procedure for the AP who can, if not satisfied with the GRC decision, attend the next 
case and present any additional information for reconsideration of the case. Grievances not 
redressed by the GRC to the satisfaction of the AP will be considered by the Program 
Steering Committee (PSC) or the Office of the Deputy Commissioner (DC) for grievances 
related to land acquisition. Any remaining grievances may be referred by APs to the 
appropriate courts of law. Records will be kept of all grievances received, including: contact 
details of complainant; date the complaint was received; nature and details of grievance; 
agreed corrective actions and date these were effected; and the final outcome. The steps to 
be taken in grievance redress are summarized in Table 8. 

Table 8: Grievance redress procedure 

 Land with a Holding Number Land without a Holding Number, 
Structures, and Other Assets 

Step 1 AP files a grievance/complaint verbally or in writing to SCMO and DRS. If complaint is verbal it is 
written down by SCMO and DRS. AP and SCMO and DRS meet to hear complaint and take 
action to resolve within 15 days. 

Step 2 If no solution or understanding is reached, AP submits the grievance/complaint to the GRC, to 
resolve within 15 days of receipt. AP may appeal if not satisfied with GRC decision. 

Step 3 If no solution or understanding is reached on 
the appeal of the AP, UPEHU/ PIU/ GRC 

If no solution or understanding is reached on 
the appeal of the AP, UPEHU/ PIU/ GRC 
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assists the AP to file the complaint to the PSC 
or DC. As required by Section 27 of ARIPO, DC 
appoints an arbitrator. 

assists the AP to file the complaint to the 
District Court. 

Step 4 Arbitrator hears the complaint and renders a 
decision within 30 days of appointment. If AP is 
not satisfied with the decision the DC forms an 
Arbitration Appellate Tribunal (AAT) 

District Court assesses the merits of the 
grievance/ complaint and schedules a hearing. 
District Court decision is final. 

Step 5 AAT hears and assesses the merits of the 
grievance/complaint. AAT decision is final. 

 

 
VII. FINDINGS AND RECOMMENDATIONS 

A. Findings 
130. The process described in this document has assessed the environmental impacts of 
the infrastructure proposed under the Dhaka Food Testing Laboratory Subproject. The work 
will involve construction, equipping and operation of a small laboratory to conduct mainly 
chemical tests of foods for contaminants, nutritional value and other characteristics. These 
are activities that do not normally have significant environmental effects so impacts were 
assessed by means of one of the ADB Rapid Environmental Assessment (REA) checklists, 
which are provided in ADB procedures to assist in the environmental categorization of 
projects. 
 
131. The analysis indicates that construction and operation of the laboratory should have 
no significant environmental impacts. This is mainly because: 

(i) Construction will involve straightforward building work, on a small plot of 
government land that is not used for any purpose, in an area that is not 
especially sensitive; 

(ii) Removal of waste and deliveries of building materials and laboratory 
equipment will involve a small number of vehicle movements on main roads, 
from which the only impacts are the minor use of fuel and production of 
exhaust gases; and 

(iii) The laboratory will operate without producing large quantities of waste or 
significant emissions.  

132. The checklists identified a small number of straightforward actions that need to be 
taken to ensure that all environmental impacts are avoided. These are as follows: 

(i) No construction work should be conducted at night, so that residents are not 
disturbed by noise; 

(ii) The contractor must maintain safe access to nearby facilities throughout the 
construction period; 

(iii) Clean and properly-equipped toilets must be provided for use by construction 
workers; 

(iv) Solid waste from construction work must be disposed of at the municipal 
dumpsite;  

(v) O&M Procedures describing how the laboratory will operate must be prepared 
by an expert in food testing and chemical analysis; 

(vi) Procedures must cover the safe handling and storage of all materials used in 
the laboratory; 

(vii) Procedures must require the final disposal of any hazardous material in 
sealed, tamperproof containers, in a separate, secure area at the municipal 
dumpsite; and 

(viii) All analytical equipment is calibrated using accredited calibrators. 

133. These actions will be assured by Design, Supervision and Construction Consultants 
(DSC) employed by LGD/UPEHU to design the infrastructure, manage the tendering of 
contractors, and supervise the construction process in the target towns. Their contract will 
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require the DSC to ensure that all environmental mitigation and enhancement measures 
recommended in IEE Reports and Environmental Reviews are fully implemented. 

134. Finally, stakeholders were involved in developing this report through both face-to-
face discussions on site and a large public meeting held in the town (Appendix B), after 
which views expressed were incorporated into the document and the planning and 
development of the project. This document and the other IEE reports will be made available 
at public locations in the town and summaries will be disclosed to a wider audience via the 
ADB website. The consultation process will be continued and expanded during project 
implementation, when a nationally-recognized NGO will be appointed to handle this key 
element to ensure that stakeholders are fully engaged in the project and have the 
opportunity to participate in its development and implementation. 

B. Recommendations 
135. There is one straightforward recommendation as a result of this assessment. This is 
that LGD/UPEHU should ensure that Environmental Management Measures mentioned in 
this report are followed. The straight forward eight points in Para 132 are the most important 
issues to be addressed.  

136. If that is done there should be no significant environmental impacts as a result of this 
subproject. 

VIII. CONCLUSIONS 
137. The process described in this document has reviewed according to ADB guidelines 
the environmental implications of the proposed Dhaka food testing laboratory subproject. 

138. The overall conclusion is that provided the environmental issues and mitigation 
measures mentioned in the Table 5: Environmental management measures for Dhaka food 
testing laboratory are implemented, there should be no significant negative environmental 
impacts as a result of the location, design, construction or operation of this subproject. When 
implemented, the subproject should significantly improve the quality and safety of food 
consumed in Bangladesh, and should therefore contribute to improvements in public health 
and the quality of life of citizens.  

139. There are no uncertainties in the analysis, and no additional work is required to 
comply with ADB procedure or national law. There is thus no need for further study or 
Environmental Assessment. 
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APPENDIX 1: CONTRACT CLAUSES 
1.0 General 

1.1 The Contractor shall take all precautions for safeguarding the environment during the 
course of the construction of the works. He will abide by all laws, rules and regulations in 
force governing pollution and environmental protection that are applicable in Bangladesh.  

1.2 The Contractor shall be responsible for implementation of environmental provisions 
outlined in the EMP, in addition to adhering to all environmental provisions in the applicable 
specifications for the works will be adhered to as part of good engineering practices. 
Contractors shall prepare and submit for review an Environmental Implementation Plan 
including presenting site-specific mitigation measures in the contractors' contract. 

1.3 All works undertaken towards protection of environmental resources as part of the EMP 
and as part of good engineering practices while adhering to relevant specifications will be 
deemed to be incidental to works being carried out and no separate payment will be made 
unless otherwise specified explicitly. The costs towards environmental management as per 
EMP unless otherwise provided as a separate head, will be deemed to be part of the BoQ of 
the project 

1.4 The detailed provisions for specific environmental issues shall be as outlined in the EMP 
table on impacts and mitigation measures. Key clauses are outlined in the following sections. 

2.0 Air and Noise Pollution 

2.1 All works shall be carried out without unreasonable noise and air pollution. Subject and 
without prejudice to any other provision of the Contract and the law of the land and its 
obligation as applicable, the Contractor will take all precautions outlined in the EMP to avoid 
the air and noise pollution. 

2.2 The Contractor shall monitor the environmental parameters periodically as specified in 
the monitoring plan and report to the Engineer.  

2.3 The Contractor shall indemnify and keep indemnified the Employer from and against any 
liability for damages on account of noise or other disturbance created while carrying out the 
work, and from and against all claims, demands, proceedings, damages, costs, charges, and 
expenses, whatsoever, in regard or in relation to such liability. 

3.0 Debris Disposal 
3.1 The contractor shall prior to start of construction and dismantling operations identify 
potential sites for disposal of hazardous construction debris, sites for general construction 
wastes and domestic wastes from construction camps. The contractor will submit a plan for 
disposal of waste materials and obtain approval on identified sites from the Engineer.  
Disposal will be only after consent letter from the Engineer 

4.0 Occupational Safety 
4.1 The Contractor shall not use or generate any materials in the works which are hazardous 
to the health of persons, animals or vegetation. Where it is necessary to use some 
substances which can cause injury to the health of workers, the Contractor will provide 
protective clothing or appliances to his workers. 

4.2 The Contractor shall provide necessary Personal Protective Equipment (PPE) to avoid 
mishaps and reduce risk of accidents onsite. 

5.0 Maintenance of Haul Roads  
5.1 All existing highways and roads used by vehicle of the Contractor and which are being 
used by traffic, shall be kept clean and clear of all dust/mud or other extraneous materials 
dropped by the vehicles or their tyres. Similarly, all dust/mud or other extraneous materials 
from the works spreading on these highways shall be immediately cleared by the Contractor. 
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5.2 Clearance shall be effected immediately by manual sweeping and removal of debris, or, 
if so directed by the Engineer, by mechanical sweeping and clearing equipment. All dust, 
mud and other debris shall be removed entirely from the road surface. 

5.3 Any structural damage caused to the existing roads by the Contractor's construction 
equipment shall be made good without any extra cost. 

5.4 Post Construction Clearance 

5.5 Construction camp sites post construction shall be cleared as specified in the EMP and 
handed over to the Owner. It shall be ensured by the contractor that the site handed over is 
in line with the conditions of temporary acquisition signed by both parties. 
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APPENDIX 2: SUMMARY OF PUBLIC CONSULTATION MEETING HELD IN DHAKA 
1. The following is a brief summary of consultation meetings held in the issue of 
construction and renovation of food laboratory and training center in Dhaka: 

(i) Several meetings were held with the stakeholders in the conference room of the 
Project Director regarding the issue of food laboratory in the presence of the Deputy 
Project Directors of UPEHSDP to clarify the requirements in the renovation works; 

(ii) Series of meetings were arranged with the Public Analyst of the existing Dhaka food 
laboratory to know about the needed steps and specially the new equipment required 
to facilitate the renovation work;      

(iii)  Views of local stakeholders were also recorded on the basis of consultation 
meetings arranged on several occasions.                                                  
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APPENDIX 3: TERMS OF REFERENCE OF ENVIRONMENTAL SAFEGUARD 
SPECIALIST CONSULTANTS 

1. A Design, Supervision, and Construction Consultant Team (DSC) will be contracted 
to assist the UPEHU and CCPIUs in implementing and managing the investment sub-
projects including environmental planning. Towards this, international and domestic 
Environmental Specialists (IES and DES) within DSC will prepare IEEs in accordance with 
both ADB and GoB policies during the feasibility and detailed design stage, and supervise 
contractors, with support from CCPIUs, during the construction process. The IES and DES 
will work in close coordination with UPEHU and CCPIUs. They will coordinate with the SO in 
the UPEHU to ensure all IEEs comply with ADB and GoB rules and guidelines. The IES and 
DES will also provide necessary training to CCPIUs to facilitate their monitoring of 
environmental impacts during construction and operation. It will provide support ensuring 
that all tasks of the CCPIU with regard to environmental implementation and monitoring are 
achieved. The duration of deployment is as follows:  

(i) (International – 8 person- months) 
(ii) (Local – 30 person-months) 

 
2. The required qualifications are: Graduate or Post-graduate in Environmental 
Science/Environmental Management with at least 7 years experience of working on 
Environmental safeguards, preferably in externally funded projects.  
The responsibilities are:  

(i) Ensure environmental safeguard compliance according to guidelines of 
Government and ADB including preparation of environmental assessment 
reports 

(ii) Prepare any relevant operational and maintenance manuals and procedures 
for relevant facilities (STS, Landfill, etc.)  

(iii) Conduct training programs on environmental assessment and management  
(iv) Review environmental management plans (sludge, occupational safety, 

leachate management, etc.  
(v) Conduct surveys, public consultation  
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APPENDIX 4: MANAGING RISKS OF HAZARDOUS CHEMICALS IN THE WORKPLACE 
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FOREWORD 
This Code of Practice on how to manage the risks associated with hazardous chemicals in the 
workplace is an approved code of practice under section 274 of the Work Health and Safety Act 
(the WHS Act). 

An approved code of practice is a practical guide to achieving the standards of health, safety and 
welfare required under the WHS Act and the Work Health and Safety Regulations (the WHS 
Regulations). 

A code of practice applies to anyone who has a duty of care in the circumstances described in  
the code. In most cases, following an approved code of practice would achieve compliance with 
the health and safety duties in the WHS Act, in relation to the subject matter of the code.  
Like regulations, codes of practice deal with particular issues and do not cover all hazards or risks 
that may arise. The health and safety duties require duty holders to consider all risks associated 
with work, not only those for which regulations and codes of practice exist.  

Codes of practice are admissible in court proceedings under the WHS Act and Regulations.  
Courts may regard a code of practice as evidence of what is known about a hazard, risk or control 
and may rely on the code in determining what is reasonably practicable in the circumstances to 
which the code relates. 

Compliance with the WHS Act and Regulations may be achieved by following another method, 
such as a technical or an industry standard, if it provides an equivalent or higher standard of work 
health and safety than the code.  

An inspector may refer to an approved code of practice when issuing an improvement or 
prohibition notice.   

This Code of Practice has been developed by Safe Work Australia as a model code of practice 
under the Council of Australian Governments’ Inter-Governmental Agreement for Regulatory and 
Operational Reform in Occupational Health and Safety for adoption by the Commonwealth, state 
and territory governments. 

 
SCOPE AND APPLICATION 
This Code provides practical guidance on how to manage health and safety risks associated with 
hazardous chemicals for persons conducting a business or undertaking who use chemicals in their 
workplace.  

A person conducting a business or undertaking can be a manufacturer, importer or supplier of 
hazardous chemicals, or a business owner who uses, handles, generates or stores hazardous 
chemicals at their workplace. 

This Code applies to: 
• substances, mixtures and articles used, handled, generated or stored at the workplace 

which are defined as hazardous chemicals under the WHS Regulations  
• the generation of hazardous chemicals from work processes, for example toxic fumes 

released during welding. 

This Code does not apply to the transportation of dangerous goods, which is subject to State  
and Territory laws based on the requirements under the Australian Code for the Transport of 
Dangerous goods by Road and Rail (ADG Code).    

Manufacturers, importers or suppliers of hazardous chemicals that are used, or are likely to be 
used, in workplaces should refer to the following Codes of Practice: 

• Preparation of Safety Data Sheets for Hazardous Chemicals 
• Labelling of Workplace Hazardous Chemicals 



If you use, handle or store hazardous chemicals listed in Schedule 14 of the WHS Regulations you 
should also refer to the Health Monitoring Guide. Where these types of hazardous chemicals are 
used, handled or stored at or above the prescribed threshold quantities, the guidance material for 
Major Hazard Facilities should be referred to. 

Guidance for work involving asbestos or asbestos containing materials is available in the following 
Codes of Practice: 

• How to Manage and Control Asbestos in the Workplace  
• How to Safely Remove Asbestos. 

Implementation of the Globally Harmonised System of Classification and Labelling  
of Chemicals (GHS) 
The WHS Regulations implement a system of chemical hazard classification, labelling and safety 
data sheets (SDS) requirements based on the GHS. Transition to the GHS will occur over a 5 year 
period from 1 January 2012 until 31 December 2016.   

This Code refers to hazard classes and categories under the GHS, however, it also applies to 
workplace hazardous substances and dangerous goods classified under the NOHSC Approved 
Criteria and the ADG Code, respectively.  Most substances and mixtures that are dangerous goods 
under the ADG Code are also hazardous chemicals.  Any person conducting a business of 
undertaking has a responsibility under WHS laws to manage the risks from all hazardous 
chemicals, including those that are dangerous goods.   

How to use this code of practice 
In providing guidance, the word ‘should’ is used in this Code to indicate a recommended course  
of action, while ‘may’ is used to indicate an optional course of action. 

This Code also includes various references to provisions of the WHS Act and Regulations which 
set out the legal requirements. These references are not exhaustive. The words ‘must’, ‘requires’ 
or ‘mandatory’ indicate that a legal requirement exists and must be complied with. 

 



1. INTRODUCTION 

1.1 What are hazardous chemicals? 
Under the WHS Regulations, a hazardous chemical is any substance, mixture or article that 
satisfies the criteria of one or more Globally Harmonised System of Classification and Labelling of 
Chemicals (GHS) hazard classes, including a classification in Schedule 6 of the WHS Regulations.  

However, some hazard classes and categories of the GHS are excluded by the WHS Regulations. 
See Appendix A for the definition of ‘hazardous chemical’ and other terms used in this Code.   

Most substances and mixtures that are dangerous goods under the ADG Code are hazardous 
chemicals, except those that have only radioactive hazards (class 7 dangerous goods), infectious 
substances (division 6.2) and most class 9 (miscellaneous) dangerous goods.   

A comparison of dangerous goods classifications under the ADG code with those under the GHS  
is provided in Appendix B.   

In relation to chemicals, a hazard is a set of inherent properties of the substance, mixture, article  
or process that may cause adverse effects to organisms or the environment. There are two broad 
types of hazards associated with hazardous chemicals which may present an immediate or long 
term injury or illness to people. These are:   

• Health hazards – These are properties of a chemical that have the potential to cause 
adverse health effects. Exposure usually occurs through inhalation, skin contact or 
ingestion. Adverse health effects can be acute (short term) or chronic (long term). Typical 
acute health effects include headaches, nausea or vomiting and skin corrosion, while 
chronic health effects include asthma, dermatitis, nerve damage or cancer.   

• Physicochemical hazards – These are physical or chemical properties of the substance, 
mixture or article that pose risks to workers other than health risks, as they do not occur as 
a consequence of the biological interaction of the chemical with people.They arise through 
inappropriate handling or use and can often result in injury to people and/or damage to 
property as a result of the intrinsic physical hazard. Examples of physicochemical hazards 
include flammable, corrosive, explosive, chemically reactive and oxidising chemicals.  

Many chemicals have both health and physicochemical hazards.  

1.2 Who has health and safety duties in relation to hazardous chemicals?  

Under the WHS Act, a person conducting a business or undertaking has the primary duty to 
ensure, so far as is reasonably practicable, that the health and safety of workers and other persons 
are not put at risk from work carried out as part of the conduct of the business or undertaking.  
This includes ensuring the safe use, handling and storage of substances. 

The WHS Regulations include specific duties for a person conducting a business or undertaking  
to manage the risks to health and safety associated with using, handling, generating and storing 
hazardous chemicals at a workplace. The duties include: 

• correct labelling of containers and pipework, using warning placards and outer warning 
placards and displaying of safety signs 

• maintaining a register and manifest (where relevant) of hazardous chemicals and providing 
notification to the regulator of manifest quantities if required 

• identifying risk of physical or chemical reaction of hazardous chemicals and ensuring the 
stability of hazardous chemicals 

• ensuring that exposure standards are not exceeded 
• provision of health monitoring to workers 
• provision of information, training, instruction and supervision to workers 
• provision of spill containment system for hazardous chemicals if necessary 



• obtaining the current Safety Data Sheet (SDS) from the manufacturer, importer or supplier 
of the chemical  

• controlling ignition sources and accumulation of flammable and combustible substances 
• provision and availability of fire protection, fire fighting equipment and emergency and 

safety equipment 
• preparing an emergency plan if the quantity of a class of hazardous chemical at  

a workplace exceeds the manifest quantity for that hazardous chemical 
• stability and support of containers for bulk hazardous chemicals including pipework and 

attachments  
• decommissioning of underground storage and handling systems 
• notifying the regulator as soon as practicable of abandoned tanks in certain circumstances  

The WHS Regulations contain prohibitions or restrictions on certain hazardous chemicals (e.g. 
certain carcinogens) except in specified circumstances and a restriction on the age of a person 
who can supply hazardous chemicals. 

There are also duties relating to the building, operation and management of pipelines used for the 
transfer of hazardous chemicals. 

Designers, manufacturers, importers and suppliers of substances must also ensure, so far as 
is reasonably practicable, that the substance they design, manufacture, import or supply is without 
risks to health and safety. Under the WHS Regulations, manufacturers and importers must 
correctly classify hazardous chemicals. 

The WHS Regulations also impose duties on importers, manufacturers and suppliers relating to the 
preparation of safety data sheets (SDS), the disclosure of ingredients, packing, labelling and 
supply of hazardous chemicals. 

Officers, such as company directors, have a duty to exercise due diligence to ensure that the 
business or undertaking complies with the WHS Act and Regulations. This includes taking 
reasonable steps to ensure that the business or undertaking has and uses appropriate resources 
and processes to eliminate or minimise risks that arise from hazardous chemicals at the workplace. 

Workers have a duty to take reasonable care for their own health and safety and must not 
adversely affect the health and safety of other persons. Workers must comply with any reasonable 
instruction and cooperate with any reasonable policy or procedure relating to the use, handling and 
storage of hazardous chemicals at the workplace.  

1.3 What is required to manage the risks associated with hazardous chemicals?  
R.351 A person conducting a business or undertaking must manage risks associated with using, 
handling, generating or storing of hazardous chemicals at a workplace.  

R.32-38 In order to manage risk under the WHS Regulations, a duty holder must: 
a)  identify reasonably foreseeable hazards that could give rise to the risk 
b)  eliminate the risk so far as is reasonably practicable 
c)  if it is not reasonably practicable to eliminate the risk – minimise the risk so far as is reasonably 
practicable by implementing control measures in accordance with the hierarchy of risk control 
d)  maintain the implemented control measure so that it remains effective 
e)  review, and if necessary revise all risk control measures so as to maintain, so far as is 
reasonably practicable, a work environment that is without risks to health and safety. 

This Code provides guidance on how to manage the risks associated with hazardous chemicals in 
the workplace by following a systematic process that involves:  

• identifying hazards 
• if necessary, assessing the risks associated with these hazards 
• eliminating or minimising the risks by implementing and maintaining control measures 
• reviewing control measures to ensure they are effective. 



When managing the risks, regard must be had to the following factors:  
• the hazardous properties of the hazardous chemical 
• any potentially hazardous reaction (chemical or physical) between the hazardous chemical 

and another substance or mixture, including a substance that may be generated by the 
reaction 

• the nature of the work to be carried out with the hazardous chemical 
• any structure, plant or system of work that: 

o  is used in the use, handling, generation or storage of the hazardous chemical  
o  could interact with the hazardous chemical at the workplace. 

Guidance on the general risk management process is available in the Code of Practice: How  
to Manage Work Health and Safety Risks. 

Consulting  your workers 

S.47 The WHS Act requires that you consult, so far as is reasonably practicable, with workers who 
carry out work for you who are (or are likely to be) directly affected by a work health and safety 
matter.  

S.48 If the workers are represented by a health and safety representative, the consultation must 
involve that representative. 

Consultation with workers and their health and safety representatives is a critical step of managing 
work health and safety risks. Consulting with and involving workers in the risk management 
process can assist in ensuring that safety instructions and safe work practices are complied with.  

Health and safety representatives must have access to relevant information on matters that can 
affect the health and safety of workers, for example, hazardous chemicals register and data from 
monitoring airborne contaminants.  

Consulting, co-operating and co-ordinating activities with other duty holders  

S.46 The WHS Act requires that you consult, co-operate and co-ordinate activities with all other 
persons who have a work health or safety duty in relation to the same matter, so far as is 
reasonably practicable.  

Sometimes you may share responsibility for a health and safety matter with other business 
operators who are involved in the same activities or who share the same workplace. In these 
situations, you should exchange information to find out who is doing what and work together in a 
co-operative and co-ordinated way so that all risks are eliminated or minimised as far as 
reasonably practicable.  

For example, if you engage a contractor to carry out cleaning at your workplace that involves the 
use of chemicals, you should find out what is being used, whether there are any hazards 
associated with the chemicals and how the risks will be controlled. This might, for example, include 
jointly preparing a risk assessment for the chemicals being used, how they will be handled and 
measures that should be taken to eliminate or minimise exposure.  After the risk assessment has 
been prepared, it is important for all duty holders to co-operate and co-ordinate activities with each 
other to implement the control measures. 

Further guidance on consultation is available in the Code of Practice: Work Health and Safety 
Consultation, Co-operation and Co-ordination. 



1.4 Prohibited and restricted hazardous chemicals    
The WHS Regulations prohibit or restrict the use, storage or handling of certain hazardous 
chemicals in certain situations. For example, substances containing arsenic must not be used in 
spray painting or abrasive blasting, while a number of carcinogens such as 4-nitrodiphenyls are 
prohibited from all uses except for genuine research or analysis authorised by the regulator. 
Certain chemicals can be used, handled or stored in the workplace after receiving approval from 
the regulator. Schedule 10 of the WHS Regulations provides further information on the hazardous 
chemicals that are restricted or prohibited for use (see Appendix C of this Code).  

1.5 Exposure standards 
R.49 A person conducting a business or undertaking must ensure that no person at the workplace 
is exposed to a substance or mixture in an airborne concentration that exceeds the relevant 
exposure standard for the substance or mixture.  

Exposure standards represent the airborne concentration of a particular substance or mixture that 
must not be exceeded. There are three types of exposure standard:  

• 8-hour time-weighted average 

• peak limitation 

• short term exposure limit. 

Exposure standards are based on the airborne concentrations of individual substances that, 
according to current knowledge, should neither impair the health of, nor cause undue discomfort to, 
nearly all workers. They do not represent a fine dividing line between a healthy and unhealthy work 
environment.  

Chemicals with workplace exposure standards are listed in the Workplace Exposure Standards  
for Airborne Contaminants. These exposure standards are also available from the Hazardous 
Substances Information System (HSIS) on the Safe Work Australia website. The HSIS database 
contains additional information and guidance for many substances. Although exposure standards 
may also be listed in Section 8 of the SDS, you should always check the Workplace Exposure 
Standards for Airborne Contaminants or HSIS to be certain.   

Guidance on interpreting exposure standards is available in the Guidance on the Interpretation  
of Workplace Exposure Standards for Airborne Contaminants.   

To comply with the WHS Regulations, monitoring of workplace contaminant levels for chemicals 
with exposure standards may need to be carried out.  

1.6 Preparing a register and manifest of hazardous chemicals 
Register of hazardous chemicals 

R.346 A person conducting a business or undertaking must ensure that a register of hazardous 
chemicals at the workplace is prepared and kept up-to-date. The register must be readily 
accessible to workers involved in using, handling or storing hazardous chemicals and to anyone 
else who is likely to be affected by a hazardous chemical at the workplace.   

The register is a list of the product names of all hazardous chemicals used, handled or stored at 
the workplace accompanied by the current SDS (one that is not more than five years old) for each 
hazardous chemical listed. It must be updated as new hazardous chemicals are introduced to the 
workplace or when the use of a particular hazardous chemical is discontinued. 

  



Manifest of Schedule 11 hazardous chemicals 

R.347 A person conducting a business or undertaking at a workplace must prepare a manifest  
of Schedule 11 hazardous chemicals at the workplace.  

A manifest is different from a register.  A manifest is a written summary of specific types of 
hazardous chemicals with physicochemical hazards and acute toxicity that are used, handled  
or stored at a workplace.  A manifest is only required where the quantities of those hazardous 
chemicals exceed prescribed threshold amounts. It contains more detailed information than  
a register of hazardous chemicals as its primary purpose is to provide the emergency services 
organisations with information on the quantity, classification and location of hazardous chemicals 
at the workplace.  It also contains information such as site plans and emergency contact details.   

The manifest must comply with the requirements of Schedule 12 of the WHS Regulations and  
it must be updated as soon as practicable after any change to the amount or types of chemicals 
being used, stored, handled or generated at the workplace.  

A manifest quantity is the quantity referred to in Schedule 11 of the WHS Regulations, table 11.1, 
column 5 for that hazardous chemical (reproduced in Appendix D of this Code). 

 

 



2. IDENTIFYING HAZARDS 

2.1 How to identify which chemicals are hazardous 
The first step in managing risks involves identifying all the chemicals that are used, handled, stored 
or generated at your workplace in consultation with workers. The identity of chemicals in the 
workplace can usually be determined by looking at the label and the SDS, and reading what 
ingredients are in each chemical or product.  In some cases, a chemical may not have a label or an 
SDS, for example where fumes are generated in the workplace from an activity such as welding.   

A manufacturer or importer must determine the hazards of a chemical against specified criteria. 
This process is known as classification, and it is the hazard classification of a chemical that 
determines what information must be included on labels and SDS, including the type of label 
elements, hazard statements and pictograms. Manufacturers and importers are required to provide 
labels and SDS, and must review the information on them at least once every five years or 
whenever necessary to ensure the information contained in the SDS is correct, for example, new 
information on a chemical may lead to a change in its hazard classification. Specific guidance on 
what a manufacturer or importer must include in an SDS and label can be found in:  

• Code of Practice: Preparation of Safety Data Sheets for Hazardous Chemicals.  
• Code of Practice: Labelling of Workplace Hazardous Chemicals. 

You should always read the label in conjunction with the SDS to make sure all chemical hazards 
are identified. In other cases, product specification sheets may provide information of the types of 
hazardous chemicals generated during a process, or by researching other sources such as codes 
of practice or guidance documents on the process.   

The manufacturer, importer or supplier may also provide further information about the hazardous 
chemical. Information on chemicals can also be found in the Hazardous Substances Information 
System (HSIS) database. 

Hazardous chemicals that are contained in plant forming part of a manufacturing process, such as 
a piping system, must also be identified. This to ensure controls can be implemented in the event 
of an accidental rupture or spill or when maintenance or cleaning is required. 

Hazardous chemicals generated or manufactured in the workplace 
Some processes will produce hazardous chemicals as by-products or waste. These hazards may 
not be easily identified when generated at the workplace, for example hydrogen sulphide in a 
sewer or diesel exhaust fume from truck engines. Information on by-products may be available 
from a SDS, but not always. You should find out what hazardous chemicals may be produced from 
work activities, for example: use of welding rods may liberate toxic fumes and vapours, grinding 
metals release toxic metal dust or fumes, off-gassing of solvent vapours from glues used to 
manufacture timber products such as Medium Density Fibre (MDF), and dusts released from 
machining timbers are hazardous to health or can present a dust explosion risk. 

If you produce or generate hazardous chemicals in the workplace, you must manage the risks 
associated with those chemicals 

Once you have identified which chemicals are hazardous, you must prepare, maintain and keep  
a register of hazardous chemicals at the workplace, and a manifest if any Schedule 11 hazardous 
chemicals are above the prescribed limits (see Section 1.6 of this Code) 

  



2.2 Safety Data Sheets (SDS)  
R.330 The manufacturer or importer must prepare a safety data sheet for the hazardous chemical 
before first manufacturing or importing the hazardous chemical or as soon as practicable after the 
first manufacturing or importing and before first supplying it to a workplace.  

The manufacturer or importer of the hazardous chemical must provide the current safety data 
sheet for the hazardous chemical to any person, if the person: 
• is likely to be affected by the hazardous chemical, and 
• asks for the safety data sheet. 

R.339 The supplier must provide the current safety data sheet for the hazardous chemical when 
the chemical is first supplied to the workplace and if the SDS is amended, when the hazardous 
chemical is first supplied to the workplace after the SDS is amended 

R.344 A person conducting a business or undertaking must obtain the safety data sheet (and any 
amended version) for a hazardous chemical from the manufacturer, importer or supplier no later 
than when the chemical is first supplied at the workplace or as soon as practicable after it is first 
supplied but before it is used at the workplace. 

The SDS contains information on the identity of the product and any hazardous ingredients, 
potential health effects, toxicological properties, physical hazards, safe use, handling and storage, 
emergency procedures, and disposal requirements specific to the chemical. 

If the SDS for a hazardous chemical is not supplied, you must contact either the manufacturer, 
importer or supplier to obtain one before the chemical is used at the workplace.   

Important hazard information to note from the SDS includes: 

Hazard 
classification 

This information will be present on the SDS in the form of hazard 
statements, for example “may cause cancer” or “flammable liquid”.   

The route of entry  This information is important as it lets you assess the health risks to 
your workers.  Routes of entry can include inhalation (breathing it in), 
skin contact, ingestion (swallowing it), eye contact and injection through 
high pressure equipment. 
 
Depending on the substance, the severity of the harm could range  
from minor to major, for example, from minor skin irritation to chronic 
respiratory disease. Some chemicals may not be hazardous by all 
routes of entry. For example, silica is hazardous only by inhalation  
so the risk assessment needs to consider how inhalation could occur  
in the workplace.   

Advice or 
warnings for at-
risk workers 

The SDS may also include summaries of toxicological data, or advice  
or warnings for people that might be at risk, such as  
• people who are sensitised to particular chemicals  
• warnings for pregnant women  
• people with existing medical conditions such as asthma.   

Instructions on 
storage 

This may include advice on not to store with certain incompatible 
materials, or advice on potential hazardous degradation products. 
 
Examples include – storage of acids and bases, or storage instructions 
to avoid formation of explosive peroxides in ether during extended 
storage 

Physicochemical 
properties 

Physicochemical properties can have a significant effect on the hazard.  
Some key properties to note include:  

• physical state: is it solid, liquid or gas? 
- if solid – what is the potential for dust explosion? 
- if liquid – is it mobile/viscous/volatile/miscible? 



- if gas (and vapours) – is it lighter/heavier than air? 
• flashpoint, fire point and explosive limits 
• viscosity 
• density 
• particle size 
• vapour pressure 
• solubility and pH 
• reactivity 
• boiling and/or freezing point or range 
• electrical and/or heat conductivity 
• the nature and concentration of combustion products. 

Use situations 
that may 
generate 
hazardous 
chemicals 

Examples may include:  
• use of welding rods which may liberate hazardous fumes and 

vapours 
• directions for use of chlorine bleach, warning that harmful levels of 

chlorine gas may be generated if the substance is mixed with 
incompatible chemicals 

• warnings that some metals, including alkali metals, in contact with 
water or acids, liberate flammable gas 

• information on by-products or breakdown products like formation of 
explosive peroxides in ether 

Environmental 
hazards 

The SDS should contain information on environmental hazards and 
risks. An awareness of this information will assist you to meet any 
environmental laws in your state or territory.   

Chemicals which are generally for domestic use and considered safe in the home may present 
greater risks in the workplace depending on the manner and quantities in which they are used. 
This is particularly relevant, for example, where domestic cleaning chemicals are purchased from  
a supermarket and used in a workplace environment. You should always follow label directions.  
However, if you are using a domestic chemical in a manner different to normal household use, you 
should also obtain the SDS in order to determine the level of risks to workers and the appropriate 
controls. The SDS should contain more detailed information on hazards and risks, for example on 
incompatibilities with other chemicals and risks from use in enclosed areas.   

Providing access to SDS in the workplace 

R. 344: A person conducting a business or undertaking must ensure the current SDS is readily 
accessible to workers who use the hazardous chemical at the workplace and an emergency 
service worker, or anyone else, who is likely to be exposed to the hazardous chemical 

The SDS should be kept in a location near the work area where the substance is used. You must 
ensure that all workers likely to be exposed to the hazardous chemical know how to find the SDS.  
In some cases it may be practicable to provide workers with access to SDS via an electronic 
database, for example in universities where potentially thousands of chemicals may be used, 
stored or handled at the site. However, the electronic database should be readily available to 
workers, workers should know how to use it, and a backup means of providing the SDS should 
also be provided, for example as hard copies in a filing system.  

  



2.3 Labels  
R.335 The manufacturer and importer of a hazardous chemical must ensure it is correctly labelled 
as soon as practicable after manufacturing or importing the hazardous chemical.   

R.338 The supplier of a hazardous chemical must not supply the chemical to another workplace if 
they know or ought reasonably to know that the hazardous chemical is not correctly labelled.   

R.341-343 A person conducting a business or undertaking at a workplace must ensure that the 
hazardous chemical, the container of a hazardous chemical or a hazardous chemical in pipe work 
is correctly labelled. 

Hazard information will also be available from the label. Some product labels do not contain all 
hazard information, for example, some consumer product labels, some agricultural and veterinary 
chemical products where the label is too small to fit all relevant hazard information, or when 
hazardous chemicals that are dangerous goods are labelled to meet transport requirements.  
The SDS should be referred to when reading a label to ensure all chemical hazards are identified.   

Table 1 below shows examples of elements on a label that indicates the type of hazard and the 
severity of the hazard.  
Table 1: Examples of hazard information on a label 

Label element Examples  
Signal words – these provide an 
immediate warning to the reader 

Danger or Warning 

Hazard statements – these 
describe the nature and severity 
of the chemical hazard based on 
a chemical’s classification 

May cause cancer 
Fatal if inhaled 
Flammable liquid and vapour 
Causes severe skin burns and eye damage 
May cause respiratory irritation 

Pictograms – these provide a 
pictorial representation of the 
type of hazard that can be easily 
recognised at a glance 

 
Flammable        Acute toxicity     Warning 

 
Human health      Corrosive 

Incorrectly labelled or unlabelled containers 
If you find a container that does not have a label or is incorrectly labelled, action must be taken to 
correctly label the container. Containers that have had chemicals transferred into them (decanted) 
in the workplace, and containers of chemical wastes need to be labelled correctly.  

If the contents of the container are not known, this should be clearly marked on the container,  
for example, 'Caution - do not use: unknown substance'. Such a container should be stored in 
isolation until its contents can be identified and, if it is then found to be hazardous, the container  
is appropriately labelled. If the contents cannot be identified, they should be disposed of in 
accordance with relevant local waste management requirements. 

  



2.4 Other sources of information 
Additional information regarding hazards and risks associated with the use, handling, generation 
and storage of hazardous chemicals can be obtained from the following sources: 

• incident records 
• previous risk assessments 
• Australian Code for the Transport of Dangerous Goods by Road and Rail 
• European Chemical Substances Information System (ESIS) 
• The Standard for the Uniform Scheduling of Medicines and Poisons (SUSMP) 
• National Industrial Chemical Notification and Assessment Scheme (NICNAS) 
• regulatory authorities 
• trade unions and employer associations 
• work health and safety consultants 
• internet searches of authoritative websites, such as those of international work health  

and safety agencies like the US Occupational Safety and Health Administration, or the 
European Commission Joint Research Centre’s Institute for Health and Consumer 
Protection. 



3. ASSESSING RISKS   
A risk assessment is not mandatory for hazardous chemicals under the WHS Regulations, though 
it is required for specific situations, for example when working with asbestos. However, in many 
circumstances it will be the best way to determine the measures that should be implemented to 
control risks. It will help to: 

• identify which workers are at risk of exposure 
• determine what sources and processes are causing that risk 
• identify if and what kind of control measures should be implemented 
• check the effectiveness of existing control measures. 

Where the hazards and associated risks are well-known and have well established and accepted 
control measures, it may not be necessary to undertake a risk assessment, for example, where 
there are a small number of chemicals in a workplace and the hazards and risks are well 
understood.  

Your risk assessment should also consider foreseeable failures of plant and equipment, as well as 
any control measures, for example:  

• A power failure may impact on the operation of a mechanical ventilation system at the 
workplace. 

• Accidental spills have the potential to corrode or impact on nearby plant or equipment. 

Documenting risk assessments is not mandatory, but may help when reviewing where 
improvements can be made and risks controlled more effectively.   

Appendix F and Appendix G provide an overview and checklist of the risk assessment process.  

3.1 Decide who should do the assessment 
Assessments are based on a thorough understanding of what happens, or might happen, in the 
workplace and should be carried out by a person or persons who have: 

• a practical understanding of the WHS Regulations, codes of practice and relevant 
guidance materials  

• an understanding of the work processes involved at the workplace 
• enough resources to gather information, consult the appropriate people, review existing 

records and examine the workplace. 

The person or persons should also have abilities to: 
• interpret the information on the label and SDS of the hazardous chemical 
• observe the conditions of work and to foresee potential problems 
• communicate effectively and consult with workers, contract workers, managers and 

technical specialists 
• draw all the information together in a systematic way to form valid conclusions about 

exposures and risks 
• accurately report the findings to all parties concerned. 

A single person such as a supervisor may be suitably competent to perform simple assessments. 
In more complex cases, several persons representing a variety of skills may need to be involved in 
collecting and assessing the information. This may also include workers and their health and safety 
representatives. 

Seeking external assistance 
In some cases, it may be necessary to seek external professional assistance to assist or undertake 
risk assessments. External assistance may be required to:  

• design an air monitoring strategy  
• collect and analyse samples  
• interpret monitoring and testing results.  



External professional assistance may also be required in the design, installation and maintenance 
of control measures, such as ventilation systems or fire protection systems.   

3.2 Decide what sort of risk assessment is appropriate 
The type of risk assessment that should be conducted will depend on the nature of the work being 
performed.  

a) A basic assessment consists of: 
• reviewing the label and the SDS of the hazardous chemicals and assessing the risks 

involved in their use 
• deciding whether the hazardous chemicals in the workplace are already controlled with 

existing control measures, as recommended in the SDS or other reliable sources, or 
whether further control measures are needed.  

For example, the SDS and label report that a cleaning agent may have potential skin irritation 
effects and may liberate a toxic gas when in contact with certain other chemicals, while in itself 
it is non-volatile. The assessment indicates that workers who handle this chemical will require 
control measures, including the use of protective clothing and gloves and that the chemical 
must be kept away from incompatible materials. Without such an assessment, skin irritation or 
intoxication by toxic gas when handling the cleaning agent could have occurred.   

b) In a generic assessment, an assessment is made of a particular workplace, area, job or task 
and the assessment is then applied to similar work activities that involve the use of the 
chemical being assessed.   

For example, a business or industry association might do a generic assessment for a number 
of workplaces that use, handle, generate or store identical chemicals (such as service stations 
or dry cleaners). When conducting a generic assessment, it is important that the workplace, 
tasks and hazardous chemicals being assessed are identical in characteristics, properties, 
potential hazards and risks. Generic assessments are not appropriate for very high risk 
chemicals such as carcinogens.  

c) A detailed assessment may be needed when there is a significant risk to health and for very 
high risk chemicals such as carcinogens, mutagens, reproductive toxicants or sensitisation 
agents in the case of health hazards. Information on the label and SDS will allow you to 
determine whether the chemical has these hazards. Schedule 10 of the WHS Regulations 
provides further information on the hazardous chemicals that are restricted or prohibited for 
use (see Appendix C of this Code). A more detailed assessment may also be required when 
there is uncertainty as to the risk of exposure or health.  

In order to complete a detailed assessment, further information may be sought and decisions 
taken to: 
• eliminate the uncertainty of any risks   
• select appropriate control measures 
• ensure that control measures are properly used and maintained, and 
• determine if air monitoring or health monitoring are required. 

It may be necessary to engage external professional assistance to undertake a more detailed 
assessment. 

Structuring risk assessments  
Risk assessments can be simplified by evaluating the nature of the work in smaller, more 
manageable parts. You do not need to do a risk assessment covering each work activity in the 
whole workplace. Instead, evaluate the nature of the work by:  

• Dividing up the workplace - If it is not practicable for the workplace to be assessed as a 
whole, divide it into smaller units (locations/areas or processes) to make risk assessment 
more manageable. Walking through the workplace and looking at floor plans or process 
plans will help you decide how to divide up the workplace. 



• Grouping similar work - Workers performing similar work or using similar substances  
may be grouped together if it has been established that their exposures are representative 
of their group. These are referred to as similarly exposed groups.  In this way, you can 
avoid having to repeat exposure assessments for each and every worker. 
If the work involves a large number of different hazardous chemicals, they may be grouped 
on the basis of their form, properties and the way they are used or handled. This kind of 
grouping may be appropriate for example, where: 

o a range of solvent-based paints containing a number of different solvents and 
additives are used in the same or similar way (for example, sprayed, brushed or 
applied with a roller) 

o solvent-based liquid pesticides are used in the same or similar way (for example, 
decanted, mixed or sprayed) 

• Examining work practices and conditions - Once you have divided the workplace into 
manageable units, you should observe and consult with workers to find out how the job  
is actually done. Workers may sometimes not adhere strictly to standard operating 
procedures for certain tasks. This could be because they have devised a more efficient 
and/or safer method for performing that task, or because the control measures or PPE 
provided make it cumbersome and difficult. Workers should be encouraged to share their 
views and concerns on working practices and be involved in discussions on how to improve 
working methods. Also, it is good practice to find out what changes in workplace activities 
occur during cleaning, maintenance, breakdowns and during staff absences or shortages.  

You should take account of any information about incidents, fires, spills, illnesses or 
diseases that may be related to the use of the hazardous chemical. Check your 
accident/incident records. Ask those doing the work if they have experienced symptoms 
listed on the SDS. This information will help you to determine if exposure has been 
significant. 

Considering both health and physicochemical risks 
Hazardous chemicals may present an immediate or long term risk to human health through their 
toxicological properties, or a risk to safety of persons and property as a result of their 
physicochemical hazards. In some cases, chemicals may present both health and physicochemical 
hazards, for example solvents such as benzene, toluene and xylene. 

There are many common elements to assessing risks from health and physicochemical hazards, 
but also several key differences in the way these risks are assessed. As a consequence, the 
assessment of health and physicochemical risks are discussed separately in this chapter. 

3.3 Things to consider in assessing health risks 
The assessment of health risks from hazardous chemicals involves gaining an understanding of 
the situations where people can be exposed to, or come into contact with the chemicals, including 
the extent of exposure and how often this can occur. Health risk depends on hazard severity and 
level of exposure, and thus depends on both the type of chemical and also the nature of the work 
itself.   

As with all risk assessments, the assessment involving chemical hazards needs to consider all 
workers potentially at risk, including those not directly involved in a work activity, as well as other 
people such as visitors to the workplace. 

The routes of entry by which the chemical can affect your health 
The type of hazard (for example, hazard classifications of carcinogenicity, sensitisation, acute 
toxicity) and relevant routes of exposure (for example, inhalation, ingestion, skin contact) should be 
known from the hazard identification step. These are needed in the risk assessment to understand 
the level of risk from likely or potential exposure scenarios in your workplace. 

 



For particulates in air, the primary health concern is effects on the lungs due to inhalation 
exposure. For example, crystalline silica is considered hazardous principally because of the long 
term, irreversible lung effects (such as silicosis), that may arise from prolonged or repeated 
exposure to excessive concentrations. Its hazardous properties are associated with inhalation,  
so the evaluation of risk should be based on the potential for breathing in the crystalline silica  
dust rather than other routes of exposure (for example, contact with the skin). In the case of 
crystalline silica, it is the respirable fraction of the dust that presents the greatest risk to workers  
as this fraction contains the smallest particles which can reach further into the lungs causing the 
most damage.    

In contrast, even brief exposures to high concentrations of sodium hydroxide may lead to 
immediate effects which include irritation and burning of the skin, eyes and respiratory tract  
and blindness. Its hazardous properties relate to exposure via skin or eye contact and inhalation. 
Evaluation of risks to health for sodium hydroxide (caustic soda) should therefore consider the 
potential exposure through all of these routes. 

Some chemicals may exhibit ototoxic effects. That is, they may cause hearing loss or exacerbate 
the effects of noise. Evaluating the use of these chemicals should be carried out in conjunction with 
the Code of Practice: Managing Noise and Preventing Hearing Loss at Work. 

The physical form and concentration  
Some substances may be virtually harmless in some forms (such as a block of metal, a piece  
of wood or granulated solid chemicals) but may be very hazardous in another form (such as fine 
dust particles or fume that can be readily inhaled or solutions that may be splashed and readily 
absorbed through skin). This is also an important consideration in assessing risks from 
physicochemical hazards. 

The concentration of hazardous ingredients is also an important factor in the overall risk.  
Concentrates or pure substances may be extremely hazardous, while dilute solutions of the same 
chemical may not be hazardous at all.   

The chemical and physical properties of the substance  
Gases or liquids with low boiling points or high vapour pressures can give rise to high airborne 
concentrations in most circumstances, whereas high boiling point liquids such as oils are only likely 
to create a hazardous airborne concentration if they are heated or sprayed. Chemicals with a very 
low or high pH (for instance, acids and caustics respectively) are corrosive to the skin and eyes.  

Some substances give off distinctive odours which can alert workers to the presence of a 
hazardous chemical.  For example, hydrogen cyanide has a smell of bitter almonds. However, not 
everyone can smell hydrogen cyanide and higher concentrations of hydrogen cyanide can also 
overload nasal receptors resulting in workers being unable to detect it. Hazardous chemicals can 
also have no odour. Thus, odour should not be relied on as a means of detecting the presence of 
hazardous chemical.  

The chemical and physical properties are also important in assessing risks from physicochemical 
hazards, described later in this chapter. 

Determining who could be exposed, and when this could occur 
Workers can come in contact with a hazardous chemical and any waste, intermediate or product 
generated from the use of the substance if they: 

• work with it directly 
• are in the vicinity of where it is used or likely to be generated 
• enter an enclosed space where it might be present 
• disturb deposits of the substance on surfaces (for example, during cleaning) and make 

them airborne 
• come into contact with contaminated surfaces. 

  



You should consider all people at the workplace, including those who may not be directly involved 
in using, handling, storing or generating a hazardous chemical, such as: 

• ancillary or support/services workers (be aware that cleaners, maintenance and laboratory 
staff are often exposed to both the hazardous chemicals they use in the course of their 
work, such as cleaning products, and the hazardous chemicals used in the workplace by 
other workers) 

• contractors 
• visitors 
• supervisors and managers. 

  
You should consider: 

• how specific tasks or processes are actually carried out in the workplace (for example, 
decanting, spraying, heating). By observing and consulting workers you can find out if they 
are not adhering strictly to standard procedures or if procedures are not adequately 
providing protection to workers.  

• the quantity of the chemicals being used.  Use of larger quantities could result in greater 
potential for exposure 

• the risk controls in place and their effectiveness. For example, a ventilation system may  
be in use but when poorly designed, installed or maintained it may not achieve the correct 
level of protection (such as if filters are not regularly cleaned),  

• whether each worker’s work technique has a significant bearing on their level of exposure – 
poor techniques can lead to greater exposure  

• workers who may be working alone with hazardous chemicals and if any additional 
precautions or checks may be necessary in case they become incapacitated. 

How often is exposure likely to occur and for how long? 
The total dose (amount) of a hazardous chemical a worker is likely to receive increases with an 
increase in the duration or frequency of exposure. Estimations of the duration and frequency of 
exposure can be based on observation, knowledge and experience of the work. Seek information 
from your workers and their health and safety representatives to find out:  

• Which work activities involve routine and frequent exposure to hazardous chemicals  
(for example, daily exposure, including during end of shift cleaning) and who are the people 
performing these activities?   

• What happens when non-routine work, production of one-off items or isolated batches, 
trials, maintenance or repair operations are performed?  

• What happens when there are changes to work practices in events such as cleaning, 
breakdowns, changes in volume of production, adverse weather conditions?  

• Are there differences between workers within a group? Anyone whose work habits or 
personal hygiene (for example, washing before eating, drinking or smoking) are significantly 
different should be considered separately.  

What is the estimated exposure to hazardous chemical?  
Once you have investigated the hazardous chemicals, the quantities used, the frequency and 
duration of exposure, the effectiveness of the controls already in place, and whether workers  
are working directly with the substance this information should then be used to estimate the level  
of exposure.  

Inhalation exposure can be determined by personal sampling. Information on the level of airborne 
concentrations of chemicals can also be obtained from static area sampling, however this method 
is not acceptable for determining compliance with exposure standards.  



Air monitoring should be carried out by a person such as an occupational hygienist with skills  
to carry out the monitoring according to the appropriate standard and to interpret the results. 
Results from air monitoring indicate how effective your workplace controls are, for example 
whether ventilation systems are operating as intended. Records of air monitoring for airborne 
contaminants with exposure standards must be kept for a minimum of 30 years, and must be 
available to workers who are exposed.  

An estimation of the amount of exposure to hazardous chemicals can sometimes be obtained by 
observation. For example, you might look for evidence of fine deposits on people and surfaces,  
or the presence of dusts, mists or fumes visible in the air (for example, in light beams) or the 
presence of odours.   

An indication of the airborne concentrations of hazardous chemicals can often be obtained by 
simple tests, such as indicator tubes or dust lamps. However, in most cases the amount of 
exposure may vary throughout the day, so such tests may not establish workers’ exposure with 
confidence and it will be necessary to undertake detailed air monitoring.  For chemicals that 
present a very high hazard, such as carcinogens, mutagens and reproductive toxicants, you  
should consider undertaking air monitoring to determine the level of exposure.   

Complying with exposure standards 
As described in Section 1.5 of this Code, you must ensure that no person at the workplace  
is exposed to a substance or mixture in an airborne concentration that exceeds the exposure 
standard for the substance or mixture. Air monitoring may be necessary to ensure that workers  
are not exposed to airborne concentrations above the chemical’s exposure standard.  

Some chemicals with exposure standards can also be absorbed through the skin – these are given 
a notation of ‘Sk’ in the publication Workplace Exposure Standards for Airborne Contaminants.     

Biological monitoring may be a helpful means of assessing a workers’ overall exposure to a 
hazardous chemical that can be absorbed through the skin as well as inhaled.   

Where results of monitoring show concentrations of airborne contaminants approaching or 
exceeding the exposure standard, you should review your control measures. Even if monitoring 
indicates that exposure is below an exposure standard, sensitive workers may still be at risk. 
Exposure standards do not represent a ‘no-effect’ level which makes exposure at that level safe  
for all workers, therefore you should ensure that exposure to any hazardous chemical is kept as 
low reasonably practicable. This includes exposure to hazardous chemicals that do not have 
exposure standards.   

Some chemicals, such as isocyanates, are known to be sensitisers and can induce an adverse 
reaction in workers at levels well below the exposure standard once sensitisation has occurred.  
If a worker becomes sensitised to a chemical, the exposure standard for that chemical is no longer 
relevant and control measures such as improving engineering controls or job rotation to remove 
the affected worker from potential exposure to the chemical should be implemented.  

For more information on how to interpret exposure standards and comply with the WHS 
Regulations, refer to Safe Work Australia’s Workplace Exposure Standards for Airborne 
Contaminants and Guidance on the Interpretation of Workplace Exposure Standards for  
Airborne Contaminants.   



3.4 How to assess physicochemical risks 
The assessment of physicochemical risks in the workplace is different in many respects from that 
needed when assessing health risks.  Whereas health risks arise from interaction of people with 
the chemical, physicochemical risks arise mainly from hazardous chemicals where they come into 
contact with other things such as ignition sources.   

Fire and explosion 
R.51-52 A person conducting a business or undertaking must manage the risk to health and safety 
associated with a hazardous atmosphere or an ignition source in a hazardous atmosphere at the 
workplace. 
 
Fire and explosion can result in catastrophic consequences, causing serious injuries or death of 
workers, as well as significant damage to property.  They occur when the following three primary 
elements come together (commonly referred to as the fire triangle – see Figure 1):  

• a source of fuel (a flammable or combustible substance) 
• a source of oxygen (usually in the air) 
• an ignition source (a source of energy sufficient to cause ignition). 

 

 

OXYGEN                        SOURCE OF IGNITION 

 

 FUEL 

Figure 1: Fire triangle 

When identifying hazards you should have identified all of the sources of fuel in your workplace 
that could contribute to fire and explosion risks.  Fuels that present the highest risk are those 
hazardous chemicals that are flammable (for example, flammable solids, liquids or gases, including 
their vapours and fumes), other fire risk substances in other hazard classes (for example, 
pyrophoric liquids and solids that ignite spontaneously in contact with air, substances that react 
with water to emit flammable gasses) and other materials that are not hazardous chemicals, like 
wood, paper and leaves, and other combustible materials that contribute to the fire load.   

You should also identify sources of oxygen, such as oxygen gas and compressed air in cylinders, 
chemical oxidisers and peroxides. Oxygen is always present in the air. A list of common fuel and 
oxygen sources are listed in Appendix H. 

Note: Chemical reactions and other processes which generate gases can also cause explosions 
through an increase in the pressure in the container in which the chemical is stored if the gas 
cannot escape, even if that gas does not itself ignite.   

Identifying ignition sources 
Ignition sources can be any energy source that has the potential to ignite a fuel. They can be 
categorised into three broad types: flames, sparks and heat. Some common examples of ignition 
sources are provided in Table 2.  

 



Table 2: Common examples of ignition sources 
Type of ignition  
source 

Examples 

Flames • Welding flames, gas heaters, pilot lights 
Sparks • Welding arcs, starters for fluorescent lighting, electric motors, 

electrical equipment like power points, cigarette lighters, switches 
and telephones 

• Static electricity including from friction sources 
• Lightning  
• Friction from drilling, grinding, scraping of metal on concrete 

Heat • Hot surfaces including light bulbs, ovens, radiators or heaters, flue 
pipes, vehicle engines and exhaust systems, pumps and generators  

• Exothermic chemical reactions (those which generate heat)  

Some electrical equipment may also be a source of ignition. However, not all electrical equipment 
is an ignition source if it is specifically designed so that it does not create sparks. This type of 
equipment is referred to as “intrinsically safe” 
 
You must identify any ignition source in your workplace that has the potential to ignite a flammable 
or combustible material. You should also consider sources of ignition that are adjacent to your 
workplace or may periodically come into your workplace, for example vehicles (with hot engine  
and exhaust systems) making deliveries, visitors or other portable items like cordless power tools, 
radios and fans.   

Other factors affecting fire and explosion risks 
The following physical and chemical characteristics of materials can influence the level of risk  
of a fire or explosion occurring.     

Form and physical state  
The form or physical state of chemicals, substances or other materials can have a significant 
influence on the level of risk of a fire or explosion. The physical state of a material is generally 
considered as either solid, liquid or gas, however materials can be further categorised as 
aerosolised droplets, vapours, fumes, mists, powders, dusts or fibres.   

Bulk materials in solid, liquid and gas forms behave differently and present different risks. Liquids 
spread readily compared to solids and have a greater risk of coming into contact with an ignition 
source if spilled. Gases present a greater risk as concentrations in air are generally higher than  
for liquids (and their vapours) and can spread more rapidly. Depending on the vapour density, 
some gases can flow across surfaces in a similar way to liquids, rather than dissipating quickly.  
For example, vapours which have a density greater than air can move along the floor and spread 
to adjacent work areas where ignition sources may be present, thereby creating a significant risk  
in those areas. 

Temperature and pressure  
Changes in temperature and pressure can affect the properties of a chemical.   

The explosive range of a chemical (for instance, its lower and upper explosive limits) can change 
with temperature. At higher temperatures, the lower explosive limit is usually lower, meaning that 
the substance is more likely to ignite at lower concentrations in air. Heating solid or liquid 
combustible substances can also increase the vapour pressure (for instance, the concentration  
of vapours emitted) of the substance making it more likely to ignite. 



Handling chemicals under pressure increases the risk in several ways. Any loss of containment will 
occur more rapidly than under normal atmospheric pressure so that more hazardous chemicals are 
released. Increasing pressure generally increases temperature of the material, and some 
chemicals also become unstable at higher temperatures and pressures causing an uncontrolled 
decomposition or reaction.   

Confinement  
The effects of an explosion can be exacerbated where the fuel and air mixture is contained, for 
example in a tank, duct or pipework, as well as in larger structures like silos, rooms or buildings.  
Explosions can be more violent than when unconfined, and flying debris (such as from the 
container or building) can cause serious injuries or death.   

Fire risks involving chemical oxidisers 
Chemical oxidisers can react violently and unexpectedly with many chemicals such as organic 
material (for example, wood, paper, cellulose products), hydrocarbon solvents (for example, 
mineral turpentine, petrol, diesel) and other organic (carbon based) chemicals (for example, 
ethanol, mineral oils). 

You should assess any situation where an oxidiser could come into contact with these types of 
materials. This includes any containers and other equipment used in handling or transferring the 
chemicals. Oxidisers should be handled in compatible containers and with compatible equipment 
to avoid a dangerous reaction occurring.   
It is important to note that, since oxidisers provide oxygen through the chemical reaction, rather 
than air being the oxygen source, a risk of fire or explosion can still exist even if these materials 
are handled under an inert atmosphere like nitrogen.   

Fire risks from other chemical reactions 
Fires and explosions can occur as a result of chemical reactions. Many chemical reactions are 
exothermic – that is they give off heat during the reaction. This heat can act as an ignition source 
igniting any fuels present, pressure can build up in enclosed systems (for example, containers, 
flasks, pressure vessels) causing the container to rupture or even explode.   

You should assess any situation where incompatible chemicals could interact and cause a 
dangerous or uncontrolled violent reaction.   

Dust explosion risks 
Dust explosions present a significant risk in some workplaces, however they are often overlooked.  
Dust explosions usually occur where combustible dusts (or fibres, for example from paper, grain, 
finely divided organic compounds and metals) have accumulated and are then disturbed and 
released into the air, coming into contact with an ignition source. Common ways in which dusts can 
be disturbed include from wind when opening doors or windows, during cleaning or sweeping up of 
waste or using compressed air to blow out material accumulated in crevices, gaps or in machinery.   

Dusts may also be generated transferring materials, such as filling the hold of a ship or a silo with 
grain (liberating grain dust).   

When the dust cloud comes into contact with an ignition source such as a flame, hot surface or 
spark, ignition can occur causing an explosion. Dust-air mixtures can be classified as hazardous 
atmospheres in the same way as other flammable materials like vapours from flammable liquids 
and gases.   

Dust clouds can be generated by pressure from an explosion in another area, causing damage and 
propagation much greater than the original explosion. 

 



Effect of particle size on dust explosion risk 
The size of particles in dust can have a significant impact on the explosion risk.  Smaller particles 
have a greater surface to mass ratio and present a greater risk, for example a block of metal such 
as a metal ingot may be practically inert but could be extremely reactive when in the form of filings 
or shavings, dust or powder.  Similarly, the risk from an aerosol (for instance, fine droplets in air) 
form of flammable liquid is much greater than for the bulk liquid. Processes that generate fine 
particles, like grinding and milling of flour and nanomaterials can present significant risks. Special 
control measures may be needed for handling such materials.   

The classification of dust hazardous atmospheres is complex and depends on many factors, 
including the rate of dust dispersion and sedimentation characteristics, and particle size. Further 
information is contained in the following Australian Standards: 

 
• AS/NZS 4745: Code of practice for handling combustible dusts 
• AS/NZS 60079.10.2: Explosive atmospheres – Classification of areas – Combustible dust 

atmospheres  

Common examples of the types of industries and processes that have a potential for presenting  
a fire, explosion or implosion risk are listed in Appendix I. 
 
Off-site risks 
Some activities, systems of work, structures and equipment that are not directly involved with the 
use, storage and handling of hazardous chemicals in the workplace may create a hazard that you 
need to be aware of when undertaking your risk assessment. These include: 

• Hazardous chemicals on adjacent or nearby premises that could be ignited by activities at 
your workplace, and other substances and materials that are not hazardous chemicals but 
that could add to the overall fire load, such as wooden pallets, paper, combustible liquids  
or other combustible materials.  

• Activities and installations on adjacent premises, such as the operation of plant, equipment 
and vehicles, deliveries of hazardous chemicals, personnel movements in normal and 
emergency situations, visitor access and the trial of site emergency procedures. 

• The proximity of sensitive facilities which may be put at risk by the presence of hazardous 
chemicals and during an emergency, such as schools, hospitals, child and aged care 
facilities, theatres, shopping centres and residences. These may require special 
consideration when planning for emergencies. 

• The presence of incompatible materials, either other chemicals or the materials that plant, 
equipment, storage and handling systems are made of which could react with the 
chemicals being stored or handled. 

• Foreseeable failures of plant, equipment, storage systems, as well as natural disasters  
or extreme weather events such as temperature extremes, wind, lightning or rainfall, 
including the potential for flooding. 

• Other failures which could occur and events which may give rise to new hazards or greater 
risk. Any examination should be systematic, and include consideration of the possibility  
of human error in the system’s operation. 

Risks from corrosive substances 
Hazardous chemicals that are corrosive to metals can cause damage to plant and equipment, such 
as containers, pipes, fixtures and fittings. Corrosion can lead to leaks or complete failure and loss 
of containment of the chemical, resulting in serious damage to property, exposure of workers to the 
hazardous chemicals and potential injury and death.   



Compressed gases 
Compressed and liquefied gases are used as fuel, a source of oxygen or as shielding gases in 
certain types of welding. The hazards associated with compressed and liquefied gases include fire, 
explosion, toxicity, asphyxiation, oxidation and uncontrolled release of pressure. Gas leakage is 
one of the greatest hazards. 
 
Cylinders contain large volumes of gas under high pressure and precautions need to be taken 
when storing, handling and using cylinders.  

Asphyxiation hazards 
Asphyxia is a condition that occurs where there is lack of oxygen. This can occur either through: 

• consumption of oxygen in the air (burning of fuel, or oxidation process such as microbial 
activity or rusting) 

• an accumulation of gases displacing oxygen in air 
• inhalation of the chemical affecting the ability of the body to use oxygen (for example, 

hydrogen cyanide can asphyxiate a person by binding to haemoglobin in the blood 
following inhalation).  

 
All gases, including fuel gases (for example, hydrogen, acetylene and liquid petroleum gas)  
and inert gases (for example, argon, helium and nitrogen) are an asphyxiation hazard in high 
concentrations.    
 
Too little oxygen in the air that we breathe can cause fatigue and in extreme cases death. Using 
compressed and liquefied gases can result in dangerously low levels of oxygen. For example, 
gases that are heavier than air can accumulate in low lying areas such as pits, wells and cellars 
and gases that are lighter than air can accumulate in high areas such as roof spaces and lofts. 
Working in an enclosed or confined space with inadequate ventilation, where hazardous vapours 
can accumulate, is a potential asphyxiation hazard. 

You should identify possible causes of asphyxiation in your workplace. In welding and allied 
processes, asphyxiation can occur from gas slowly leaking in a work area.  

Compressed air 
Compressed air can be hazardous and should be handled carefully by workers. For example, the 
sudden release of gas can cause hearing damage or even rupture an eardrum. Compressed air 
can also deeply penetrate the skin resulting in an air bubble in the blood stream known as an 
embolism. Even a small quantity of air or other gas in the blood can be fatal.  

Ensuring workers are trained to handle compressed air properly can eliminate many of the 
associated risks. Training and work procedures should emphasise the safe use of air tools and 
safeguard against the deliberate misuse of compressed air. Also, maintaining air receivers properly 
prevents the potential for an explosive rupture.  



4. CONTROLLING RISKS 

4.1 The hierarchy of control 

There are a number of ways to control the risks associated with hazardous chemicals. Some 
control measures are more effective than others. Control measures can be ranked from the highest 
level of protection and reliability to the lowest. This ranking is known as the hierarchy of control.  

You must always aim to eliminate a hazard and associated risk first. If this is not reasonably 
practicable, the risk must be minimised by using one or more of the following approaches:  

• Substitution  
• Isolation  
• Implementing engineering controls. 

If a risk then remains, it must be minimised by implementing administrative controls, so far as is 
reasonably practicable. Any remaining risk must be minimised with suitable personal protective 
equipment (PPE). 

Administrative control measures and PPE rely on human behaviour and supervision and when 
used on their own, tend to be the least effective ways of minimising risks. 

Eliminating the hazard 
This means removing the hazard or hazardous work practice from the workplace. This is the most 
effective control measure and must always be considered before other control measures.  
For example, not using a hazardous chemical or eliminating exposure by: 

• using nails instead of using chemical based adhesives 
• eliminating a handling activity and potential worker exposure by purchasing pre-mixed  

or diluted chemicals instead of manually mixing or diluting chemicals at the workplace.  

Substitution  
Substitution is the replacement of a hazardous chemical with a chemical that is less hazardous  
and presents lower risks, for example: 

• substituting a less volatile material to control a vapour hazard may cost less than the 
installation and maintenance of a mechanical ventilation system 

• substituting a highly flammable liquid with one that is less flammable or combustible 
• using hazardous chemicals with a single hazard class rather than those with multiple 

hazards 
• substituting high hazard chemicals like carcinogens, mutagen, reproductive toxicants  

and sensitisers, with less hazardous chemicals 
• using diluted acids and alkalis rather than concentrates 
• using a product in either paste or pellet form rather than as dust or powder. 

Isolation 
Isolation involves separating people from the chemicals or hazards by distance or barriers to 
prevent or minimise exposure. Examples of isolation include: 

• Isolate workers from chemicals 
o use of closed systems such as those used during the processing and transfer of 

flammable liquids in petroleum refineries, or the use of glove boxes or glove bags 
o placing a process, or a part of it, within an enclosure which may also be fitted with 

exhaust extraction to remove contaminants 
o isolating operations in one room with access restricted to properly protected 

personnel 
o placing operators in a positive pressure cabin that prevents airborne contaminants 

entering 
o distancing workers from hazardous chemicals and any potential hazards generated 

by their use.  



• Isolate chemicals from other chemicals 
Hazardous chemicals should be physically separated from any chemicals or other things 
that may be incompatible. This is achieved by distance, barriers, or a combination of both 
barriers and distance. 

Isolation as a control measure is usually used to control physicochemical risks (for 
hazardous chemicals that are dangerous goods) because of the greater consequences 
when incompatible materials interact. However it is also important to consider isolation for 
other hazardous chemicals.  The choice of isolation measure used will depend on a range 
of factors, including: 

o the quantity of hazardous chemicals stored and handled in the work area 
o the types of installation involved and the processes applied to the hazardous 

chemicals in the work area and their associated hazards 
o all other activities in the work area which may increase the risks 
o any other control measures in place that will minimise the risks. 

If possible, separation distances should be applied in a way that would not require 
additional control measures. If this is not possible, barriers may be required. 

When choosing to use a barrier, you should consider: 
o the effect that climatic elements may have on a barrier and its effectiveness 
o the level of fire resistance provided by the barrier 
o the structural capability which may be required to withstand weather, and 

overpressure resulting from internal or external incidents. 

When storing chemicals on shelving or other storage systems, hazardous chemicals should 
not be stored above or below other chemicals or other things which may be incompatible, 
potentially interact or contaminate.  Hazardous chemicals should never be stored where 
they could contaminate food, food packaging and other items like personal use products, 
cosmetics, cigarettes, medication and toiletries. 

Engineering controls 
Engineering controls are physical in nature, including mechanical devices or processes that 
eliminate or minimise the generation of chemicals, suppress or contain chemicals, or limit the area 
of contamination in the event of spills and leaks. They often involve partial enclosure, use of 
exhaust ventilation or automation of processes. Examples of engineering controls include: 

• using intrinsically safe electrical equipment in hazardous areas 
• using robots to minimise operator exposure, for example, spraying in coating operations 
• partially enclosed and ventilated spray booths or fume cupboards 
• fully enclosed ventilation booth (see diagram 1) 
• local exhaust ventilation to capture airborne contaminants close to their point of release 

(see diagrams 2 and 3). 

Local exhaust ventilation is designed to capture airborne contaminants close to the source of 
generation. This prevents them contaminating the working environment. The ventilation should be 
arranged to prevent contaminants from entering the breathing zone of the operator. The exhaust 
extraction shown in diagram 4 is a well-designed system, while that shown in diagram 5 is poorly 
designed as it carries contaminants directly through a person’s breathing zone. 
 



 
Diagram 1: Abrasive blasting cabinet 
 

 
Diagram 2: Side hood ventilation for an 
open surface tank 

 
Diagram 3: Enclosure around a grinding wheel 

                    
Diagram 4: Good design carries away           Diagram 5: Poor design carries contaminants 
contaminants from the operator’s                    through the breathing zone 
breathing zone. 
 
Design considerations for ventilation systems  
Ventilation is a means of maintaining a safe atmosphere by the introduction or recirculation of air; 
by natural, forced or mechanical means. Maintaining a safe atmosphere in the storage and 
handling area of hazardous chemicals is an important control measure. Recirculation should be 
avoided unless precautions are taken to detect and avoid harmful contamination, and prevent 
accumulation of airborne contaminants. Recirculation should only be used where temperature 
control is required.  

  



A ventilation system should operate exclusively for the particular building, room or space.  
Where this is not practicable, the system may be linked to another area provided that this does  
not increase the risk to exposure of hazardous chemicals, for example by recirculating hazardous 
or flammable vapours or spreading them into other areas where that chemical is not being used.  

Ventilation systems should be suitable for the types of hazardous chemicals on the premises.  
For example, if a hazardous chemical has vapours which are denser than air, these will 
accumulate in low lying areas. In this case, extraction of vapours should be from the lowest point 
and fresh air introduced from above.   

Exhaust systems and ducting should be resistant to the vapours, mists or dusts being extracted. 
The risk of fire propagation can be reduced by installing self-closing fire dampers, for example in 
laboratory fume cupboards. Extraction ducting should not be linked to multiple items of plant if 
there is any risk of fire spreading through the ducting. Provision against flashback, for example  
by installing flame arresters, may be necessary.  

Exhaust gases and air should be discharged where it will not cause other hazards. For example, 
fume cupboard extraction systems should not exhaust close to air intakes and should be in 
compliance with any local building or environment protection requirements. Exhaust systems can 
also be fitted with means to reduce airborne contaminants which may be harmful to the 
environment or people prior to discharge to the atmosphere. This might include particulate filters, 
absorbents and adsorbents (e.g. carbon), catalysts, scrubbers or burners. 

Regular checks of these systems should be included in planned maintenance schedules to ensure 
that vents remain unobstructed.  

Mechanical ventilation  
Inlet and outlet vents located on opposite sides of the storage area at low levels provide airflow 
across the floor. Where both inlet and exhaust are mechanically assisted, capacities and rates 
should be adjusted to ensure that the pressure inside the store or room never exceeds that outside 
and airflow into any adjoining work areas and offices is prevented.  

Local exhaust ventilation 
Local exhaust ventilation is used to remove airborne contaminants before they reach the breathing 
zone of workers in the area.  It is used for effective control of more highly toxic contaminants 
created in large quantities and is applied close to the source of generation. It is more effective than 
increasing general ventilation to try to dilute toxic contaminants.   

Natural ventilation 
Natural ventilation can be used to control small amounts of relatively low toxicity contaminants 
including dusts, fumes, gases and vapours which have low and steady rates of generation.  
It requires a large building space for dilution and relatively large air flow through open doors, 
windows or ceiling exits. For solvent storage areas, where heavier than air vapours may 
accumulate in lower regions (e.g. near floor level) with a subsequent build-up of hazardous 
concentrations, vents should be provided at a level immediately above any spill containment, on 
the opposite sides of a room or space, to provide for airflow across the storage or handling area. 
High level ventilation may be necessary for temperature control (e.g. roof vents to allow the escape 
of warm air). 

Note: Vents in a screen wall may negate any fire protection or vapour barriers. 

To ensure the effectiveness of ventilation systems, these should be designed in accordance with 
appropriate technical standards, and installed and maintained by qualified or experienced persons, 
such as engineers or occupational hygienists. 
  



Further information on the design of ventilation systems can be found in:    
• AS 1940: The storage and handling of flammable and combustible liquids 
• AS/NZS 60079.10.1: Explosive atmospheres – Classification of areas – Explosive gas 

atmospheres [IEC 60079-10-1, Ed 1.0 MOD] 
• HSG258 Controlling airborne contaminants at work: A guide to local exhaust ventilation 

(LEV); 2nd Edition 2011; Health Safety Executive (Great Britain) 
• ACGIH Industrial Ventilation: A Manual of Recommended Practice, 25th Edition; American 

Conference of Governmental Industrial Hygienists. 

Administrative controls 
Administrative controls should only be considered when other higher order control measures are 
not practicable, or to supplement other control measures. For carcinogens, administrative controls 
should only be used to provide additional protection.  

Administrative controls are also relevant for emergencies when other control measures fail, such 
as for managing spills and leaks and are particularly important for those workers who are required 
to clean up spills, or who carry out regular cleaning and maintenance work. Examples of 
administrative controls include: 

• written policies and work procedures (for example safe work method statements) 
• reducing the number of workers exposed to the chemical (for example by performing the 

task out of normal work hours or by restricting worker access to certain areas) 
• reducing the duration and/or frequency of workers’ exposure through specific work 

procedures (for example, job rotation) 
• reducing quantities of hazardous chemicals through inventory reduction – this may include 

just in time ordering rather than storing large quantities of hazardous chemicals and prompt 
disposal of hazardous chemicals that are no longer required  

• implementing procedures where only staff who are involved in the use, handling, storage  
or generation of hazardous chemicals are allowed access to high risk areas where there 
may be a greater risk of exposure 

• implementing procedures to prevent introduction of ignition sources into hazardous areas 
• reducing the period of time in which a chemical could escape into the work area (for 

example, by minimising the time that mixers, reactors or ovens are open to the environment 
both during and after use) 

• safe work practices, including good housekeeping, including regular cleaning of work areas  
• changing packaging material to minimise exposure during handling (for example 

purchasing liquids in ready to use packages instead of decanting from large containers) 
• using vacuuming or wet methods to suppress dust that may be generated during  

dry sweeping 
• keeping containers of hazardous chemicals tightly closed when not in use 
• cleaning up spills immediately 
• prompt cleaning of residues from empty containers that have held hazardous chemicals 
• prohibiting eating, drinking and smoking in potentially contaminated areas 
• providing washing facilities for rinsing off chemicals (e.g. hand washing, safety showers, 

laundering of clothes). 

Training and supervision should always be provided to ensure administrative controls are 
effectively implemented. 
 



Personal protective equipment (PPE) 

R.44 If personal protective equipment (PPE) is to be used at the workplace, the person conducting 
the business or undertaking must ensure that the equipment is:  
• selected to minimise risk to health and safety  
• suitable for the nature of the work and any hazard associated with the work  
• a suitable size and fit and reasonably comfortable for the person wearing it  
• maintained, repaired or replaced so it continues to minimise the risk  
• used or worn by the worker, so far as is reasonably practicable.  

R.46 A worker must, so far as reasonably able, wear the PPE in accordance with any information, 
training or reasonable instruction.  

In most circumstances, PPE should not be relied on to control risk.  It should be used only as a last 
resort when all other reasonably practicable control measures have been used and the risk has not 
been eliminated, or as interim protection until higher level controls are implemented. There may 
also be situations when the use of other controls is not practicable. 

PPE includes overalls, aprons, footwear, gloves, chemical resistant glasses, face shields and 
respirators.   

For some high risk activities, such as spray painting, abrasive blasting and some emergency 
response actions, PPE should always be used to supplement higher level control measures.     

The effectiveness of PPE relies heavily on workers following instructions and procedures correctly. 
If PPE must be used for long periods, if dexterity and clear vision are needed for the task, or if 
workers have not been adequately trained on how to fit and use PPE properly, workers might avoid 
using it.  

The best way to determine this is to observe workers performing the task.  If they discard the PPE 
or do not use it, this may indicate that it does not fit, is uncomfortable or is a hindrance in the work.  
You should also observe workers after the task is complete to ensure that the PPE they have used 
is stored and maintained correctly.   

PPE must be suitable for the task being performed. Examples include: 
• Choosing appropriate chemical-resistant gloves offering the best resistance to the chemical 

being used.  Some gloves may be resistant to some solvents but not others. 
• Using full-face, air-fed respirator rather than a half-face respirator during spray-painting 

operations to reduce exposure to hazardous chemicals like isocyanates, which can cause 
skin and respiratory allergic reactions.  

4.2 Specific control measures 
This section includes information on key control measures that should be considered when 
managing risks from hazardous chemicals in the workplace.  The information provided here  
is general in nature and aims to provide an understanding of the principles involved in managing 
the risks.   
 
Information on control of risks may be included on SDS and labels, for example: 

Instructions on use Some products may have defined uses, for example, agricultural and veterinary 
chemicals, and some consumer chemicals.  It may be illegal to use some 
chemicals contrary to label directions.   

Instructions on 
storage 

This may include advice on not to store with certain incompatible materials,  
or advice on potential hazardous degradation products  

Examples include – storage of acids and bases, or storage instructions to avoid 
formation of explosive peroxides in ether during extended storage 



Personal protective 
equipment 

This may include specific types of personal protective equipment to be used,  
for example use of nitrile gloves to protect from exposure to chlorinated or 
hydrocarbon solvents, or a specific type of respiratory protection.   

Labels provide precautionary statements such as; 
• Use explosion proof electrical equipment 
• Use only outdoors or in a well ventilated area 

Appendix J contains specific information on managing risks in particular situations or for particular 
types of hazardous chemicals, primarily those that are dangerous goods.     

Fire and explosion risks 

R.355 A person conducting a business or undertaking at a workplace must, if there is a possibility 
of fire or explosion in a hazardous area being caused by ignition source being introduced into the 
area, ensure the ignition source is not introduced into the area (from outside or within the space). 

Section 3.4 of this Code identified the factors that should be considered when assessing risks from 
fire and explosion. Key control measures for managing these risks include: 

• designing buildings and plant to relieve and redirect pressure and flame in the event that an 
explosion occurs 

• installing systems to detect leaks of flammable gases or vapours 
• using intrinsically safe equipment 
• ventilation to avoid creation of hazardous atmosphere 
• substituting flammable materials for ones that are less flammable or combustible 
• ensuring incompatible materials are separated or segregated 
• reducing quantities of flammable and combustible materials, including items that contribute 

to the fire load but that are not hazardous chemicals themselves (example: wooden pallets) 
• eliminating ignition sources from hazardous areas.  This may include establishing a hot 

work permit system (see below).   
• ensuring equipment used in handling hazardous chemicals is maintained in accordance 

with manufacturer’s instructions 
• good housekeeping to minimise accumulation of combustible dusts. 

 
Hot work is any process involving grinding, welding, brazing, oxy cutting, heat treatment or any 
other similar process that generates heat or continuous streams of sparks. Undertaking hot work  
in areas where flammable or combustible chemicals or other materials are present creates  
a significant risk of fire or explosion. Conducting hot work on containers such as drums, tanks and 
pipes that have not been properly decontaminated is a common ignition scenario resulting in 
fatalities. A hot work permit system is a system designed to eliminate or minimise risks from these 
activities, by controlling when and how hot work is undertaken in these areas.   
 
Further information on hot work permit systems is available in the following Australian Standards:  

• AS 1940: The storage and handling of flammable and combustible liquids 
• AS/NZS 2865: Safe working in a confined space (in Appendix H of the Standard) 
• AS 1674.1: Safety in welding and allied processes – Fire precautions in relation to welding. 

Oxidising agents can contribute to fire and explosion risks. In relation to working with oxidising 
agents, information can be found in AS 4326: The storage and handling of oxidising agents. 

Eliminating ignition sources 
Some common ignition sources are included in Table 2 of section 3.4 of this Code. Ignition sources 
must be eliminated from any hazardous areas. This may be achieved by:  



• use of intrinsically safe electrical equipment. Consider whether the hazardous chemicals 
can generate flammable or explosive atmospheres, and ensure that any equipment being 
used, like stirrers, is intrinsically safe 

• ensuring electrical equipment is effectively maintained. Poorly maintained electrical 
equipment can present a significant risk for example through worn brushes 

• ensuring electrical equipment is properly earthed 
• implementing administrative controls such as permit systems preventing hot work  

(for example, welding) in these areas.  

Static electricity can be created from a range of activities including the transfer of hazardous 
chemicals. Information on control of static electricity can be found in AS 1020: The control  
of undesirable static electricity. 

The auto-ignition temperature of the hazardous chemical should be considered as some 
hazardous chemicals may ignite spontaneously above certain temperatures.   

A hazardous area is a three-dimensional space in which a hazardous atmosphere exists.  
In relation to hazardous chemicals, a hazardous atmosphere is one in which a flammable or 
combustible substance, such as fuel, is present in combination with air or other sources of oxygen 
and which would ignite to cause a fire or explosion if an ignition source was introduced.  
It also includes an atmosphere in which the concentration of oxygen increases the fire risk.    

Hazardous areas generally exist around flammable or combustible materials, for example those 
present in tanks, drums or containers.   

Further information on hazardous areas can be obtained from the following Australian Standards: 

• AS/NZS 60079.10.1: Explosive atmospheres - Classification of areas - Explosive gas 
atmospheres (IEC 60079-10-1, Ed.1.0 MOD) 

• AS/NZS 60079.10.2: Explosive atmospheres - Classification of areas - Combustible dust 
atmospheres  

Reducing vapour emissions 
Accumulation of vapours creates the potential for a hazardous area to exist. Vapour emissions 
resulting from transfer can be minimised by: 

• the use of enclosed transfer systems and vapour recovery connections 
• keeping lids open only for the minimum period required for transfer 
• minimising exposed surface areas 
• avoidance of splash filling 
• minimising the temperature of liquids being transferred 
• providing extraction ventilation for all sources of vapour. 

 
When heated, the vapour pressure of flammable and combustible materials may increase resulting 
in higher vapour emissions. Containers of hazardous chemicals should therefore be stored away 
from sources of heat (for example heaters or other heating appliances). Heat may also deteriorate 
packaging and increase the risk of failure of the container.   

Keeping hazardous chemicals stable 

R.356 A person conducting a business or undertaking must ensure, so far as is reasonably 
practicable that hazardous chemicals do not become unstable, decompose or change so as to 
create a hazard different to the hazard originally created by the hazardous chemical or significantly 
increase the risk associated with any hazard in relation to the hazardous chemical. 

Some hazardous chemicals are inherently unstable or highly reactive, or they can become 
unstable under certain conditions during use, often in a deliberate process. This is mainly for 
hazardous chemicals that are dangerous goods, however other hazardous chemicals may also 
present a risk if stability is not maintained.   



To keep hazardous chemicals stable, you should: 
• follow manufacturer’s instructions or instructions on the SDS 
• maintain specified proportions of ingredients, goods and other components that constitute 

the hazardous chemicals, for example phlegmatizers, diluents, solvents, wetting agents, 
desensitisers, inhibitors and/or other adulterants 

• include a stabilising ingredient where appropriate 
• keep the hazardous chemicals within any control temperature range where necessary 
• keep the hazardous chemical and the packaging dry, unless the packages themselves are 

impervious to moisture.  
This does not apply where the hazardous chemicals are about to be used in a manufacturing 
process. 

Some hazardous chemicals may provide an expiry date on the label and SDS. Where a chemical 
has passed its expiry date it should not be used, but be disposed of in accordance with 
manufacturer’s instructions and local laws.   

Impact protection – containers, structures and plant 
To prevent damage from the movement of the structure or plant including any attached pipe work 
or equipment, you should ensure that structures or plant used for the storage or handling of 
hazardous chemicals are appropriately located and fixed to stable foundations.  

Measures required for preventing or controlling impact normally depends on the nature of risks.  
Impact protection measures may be necessary for: 

• structures containing large quantities of hazardous chemicals 
• plant and equipment including storage and process vessels, associated pipe work, pumps 

and controls 
• storage areas (including transit storage) for packages, IBCs and associated shelves and 

racks 
• exposed parts of the fire protection systems. 

The most effective ways to protect containers, pipework, pumps and attachments from impact  
is to locate the containers away from trafficable areas or prevent vehicle access. Installation  
of crash protection measures, such as bollards and guardrails is an alternative means of impact 
protection. These should be designed to absorb the energy of any reasonably foreseeable impact 
and minimise the likelihood of injury to anyone involved in the incident.   



Containing spills 

R.357 A person conducting a business or undertaking at the workplace must ensure, so far as  
is reasonably practicable that where there is a risk of a spill or leak of a hazardous chemical in  
a solid or liquid form, provision is made in each part of the workplace where a hazardous chemical 
is used, handled, stored or generated for a spill containment system that contains within the 
workplace any spill or leak of a hazardous chemical and any resulting effluent. 

When a spill, leak or accidental release of hazardous chemicals occurs, appropriate actions must 
be taken to contain the hazardous chemicals within the workplace.   

The spill containment system must describe how to contain, cleanup and dispose of the spill  
or leak and any resulting effluent. The system must not create a hazard by bringing together 
different hazardous chemicals that are not compatible or that would react together to cause a fire, 
explosion, harmful reaction or evolution of flammable, toxic or corrosive vapour. 

Leaving containers open when not in use is one of the main causes of spills and can also lead  
to generating hazardous atmospheres and fire risks. Procedures, training and supervision should 
ensure containers are sealed when not in use. 

Any spill containment system should be large enough to ensure that all spills can be held safely 
until cleaned up. Factors you should consider when designing a spill containment system include: 

• the nature of the hazardous chemicals (whether liquid or solid) 
• the quantity of the hazardous chemicals 
• the size of the largest container or reasonably foreseeable largest spill 
• the potential impact if the hazardous chemicals escape to the environment 
• whether it is necessary to provide for the management of firewater at an incident 
• a separate spill containment is provided for incompatible goods 
• the materials used to construct the containment system, as well as any materials used  

for absorption, are compatible with the hazardous chemicals 
• other materials in the vicinity that will prevent contamination of groundwater or soil 
• the system’s integrity will be maintained in any reasonably foreseeable incident. 

For large quantities of hazardous chemicals, bunding may be required. Bunding should be 
designed and constructed in accordance with the relevant Australian Standard specific to the type 
of hazardous chemical, for example AS 1940: The storage and handling of flammable and 
combustible liquids, and in consultation with the emergency services authority.   

Transfer of hazardous chemicals 

Transferring hazardous chemicals generally presents a far greater risk than for static storage.  
During the transfer process, the chemicals will frequently be unconfined at some stage of the 
transfer process that may include pouring or pumping from one container to another. Common 
methods for eliminating or reducing risks during transfer operations include:  

• avoiding spillage or overflow, including overflow protection on equipment and receiving 
vessels 

• providing emergency shut-offs to limit the amount of hazardous chemicals released during 
a loss of containment 

• providing a spill containment system 
• reducing static electricity and vapour generation. This is particularly important for fire risk 

hazardous chemicals such as flammable liquids 
• ensuring transfer fittings are compatible 
• avoiding sources of ignition 
• installing flow and pressure regulators on pipe work or pumps 
• installing interlocking of valves and switches  
• implementing systems for detecting losses from pipe work and fittings, such as static 

pressure loss detectors, measurement to determine losses in transfer or external sensors. 
 



Plumbed eye wash stations and safety showers should be installed in areas where workers may  
be exposed in the event of a spill during transfer operations.   

Controlling risks from compressed gases 
Key considerations for safe storage and handling of gas cylinders include: 

• maintaining and regularly checking cylinders, regulators, hoses and pipes to cylinders to 
ensure that there are no leaks or dents  

• storing cylinders in an upright position to ensure the safety device functions correctly 
• securing cylinders to prevent dislodgement 
• transport cylinders with appropriate equipment such as trolleys or gas cages 
• keep the cylinder valve closed when the cylinder is not being used 
• keep all sources of heat and ignition away from gas cylinders, even if the cylinders do not 

contain flammable material 
• store cylinders outdoors or in very well ventilated areas.   

Gas cylinders should be fitted with a bursting disc safety device and liquid petroleum gas cylinders 
should have an operational spring-loaded pressure relief valve.  

If a small leak occurs, the cylinder valve should be closed if it is safe to do so. Appropriate personal 
protective equipment should be put on before attempting to locate the leak point. For toxic gases, 
self contained breathing apparatus may be required for emergency use. The area should be well 
ventilated and air conditioning systems should be turned off to avoid spreading gas. However,  
if a large amount of gas escapes, the area should be evacuated. If it is safe to do so, before 
evacuating, ventilate the area and remove or isolate ignition sources. Contact the gas supplier  
for advice, or in an emergency, contact the emergency services authority. 

Potential risks associated with the transport and storage of small gas cylinders (e.g. acetylene  
and LPG) in vehicles must be also managed appropriately. 

A range of Australian Standards provide further information relating to controlling risks from 
compressed and liquefied gases, such as AS/NZS 1596: The storage and handling  
of LP Gas, and AS 4332: The storage and handling of gases in cylinders.   

Asphyxiation hazards 
Key considerations in minimising the risk of asphyxiation include: 

• avoiding work being carried out in oxygen-depleted (under 19 per cent) atmospheres -  
for example this could be done by testing the workplace atmosphere using an approved 
and intrinsically-safe gas monitor 

• keeping the work area well-ventilated, particularly in low-lying areas and roof spaces where 
gases can accumulate– this could be done by ensuring windows are open where necessary 
and ventilation and extraction systems are on and are fully functional 

• purging 
• using an air-supplied respirator, particularly in confined spaces 
• checking cylinders, cylinder fittings, hoses and connections to ensure that they are not 

damaged or in poor condition – this might include checking fittings and hoses for signs  
of corrosion or degradation or spraying them with a small amount of detergent solution  
or leak-detection spray and looking for bubble formations which may indicate the presence 
of a gas leak. 

 



4.3 Maintaining control measures 
R. 37 A person conducting a business or undertaking must ensure that the implemented control 
measures remain effective. This includes checking that the control measures are fit for purpose; 
suitable for the nature and duration of the work and are installed and used correctly. 

Maintenance of control measures may involve the following: 
• regular inspections of control measures 
• supervision to ensure workers are using the control measures properly 
• preventative maintenance and testing programs for chemical storage and handling systems 
• periodic air monitoring to ensure that engineering and administrative controls remain 

effective.  

Maintenance procedures should include mechanisms for workers to report defective control 
measures as soon as they are identified so that prompt remedial action can be taken.  

Preventative maintenance and integrity testing 

R.363 A person conducting a business or undertaking must ensure, so far as is reasonably 
practicable, that a system used at the workplace for the use, handling or storage of hazardous 
chemicals is used only for the purpose for which it was designed, manufactured, modified, supplied 
or installed and is operated, tested, maintained, installed, repaired and decommissioned having 
regard to the safety or workers and other persons at the workplace. 

Systems for the storage and handling of hazardous chemicals generally require on-going 
maintenance and testing to ensure that they continue to be safe for the intended use and that they 
maintain their operational integrity. Such systems include, but are not limited to, reaction vessels, 
chemical transfer lines, pumps, spill bunding and storage tanks, filters etc.   

To ensure that the integrity of chemical handling systems is preserved, planned maintenance 
programmes should be designed and carried out at regular intervals, consistent with 
manufacturer’s instructions or advice provided by other competent persons. If this is not 
reasonably practicable, inspections and maintenance should be carried out annually.   

Examples of preventative maintenance and integrity testing might include: 
• Inspection of glass linings on steel or metal alloy reaction vessels to ensure there are no 

cracks or holes which might allow contact of incompatible materials with the metal vessel. 
• Regular checking of bursting (rupture) discs and pressure-relief systems on pressure 

vessels to ensure they have not “blown” and are of the correct pressure rating for the work 
being performed. Bursting or rupture discs are safety features of cylinders that prevent 
damage or injury from over-pressurisation.   

• Checking spill bunding walls for cracks or other signs of wear to ensure that, in the event  
of a spill, the bunding will not leak or fail. 

• Checking for signs of corrosion or degradation on tanks, pipework and compressed  
gas fittings. 

If preventative maintenance checks show that the integrity of any chemical handling system is  
in doubt or not performing as it is intended, repair or replacement of the faulty system should be 
carried out as soon as practicable and before its next use. 

 



4.4 Providing information, training, instruction and supervision 
R.39 A person conducting a business or undertaking must ensure that information, training  
and instruction provided to a worker is suitable and adequate having regard to: 
• the nature of the work carried out by the worker 
• the nature of the risks associated with the work at the time the information, training  

or instruction is provided, and 
• the control measures implemented. 

R.379 The person conducting a business or undertaking must also provide any supervision 
necessary to protect workers from health and safety risks arising from the work at the workplace,  
if the worker: 

• uses, handles, generates or stores a hazardous chemical 
• operates, tests, maintains, repairs or decommissions a storage or handling system  

for a hazardous chemical, or 
• is likely to be exposed to a hazardous chemical.  

Information, training, instruction and supervision must be provided not only to workers but to other 
persons at the workplace such as visitors. 

Information, training and instruction should include the following: 
• the nature of the hazardous chemicals involved and the risks to the worker 
• the control measures implemented, how to use and maintain them correctly, for example 

how and when to clean or replace filters on a spray painting booth 
• the arrangements in place to deal with emergencies, including evacuation procedures, 

containing and cleaning up spills and first aid instructions 
• the selection, use, maintenance and storage of any personal protective equipment (PPE) 

required to control risks and the limitations of the PPE 
• any health monitoring which may be required and the worker’s rights and obligations 
• the labelling of containers of hazardous chemicals, the information that each part of the 

label provides and why the information is being provided 
• the availability of SDS for all hazardous chemicals, how to access the SDS, and the 

information that each part of the SDS provides 
• the work practices and procedures to be followed in the use, handling, processing, storage, 

transportation, cleaning up and disposal of hazardous chemicals. 

Information, training and instruction must be provided in such a way that it is easily understood. 
The amount of detail and extent of training will depend on the nature of the hazards and the 
complexity of the work procedures and control measures required to minimise the risks. 

Records of training provided to workers should be kept, documenting who was trained, when  
and on what. 

 

 



5. MONITORING AND REVIEW 

5.1 Health monitoring 
R.368 A person conducting a business or undertaking must ensure health monitoring is provided  
to a worker carrying out work for the business or undertaking if: 

• the worker is carrying out ongoing work using, handling generating or storing hazardous 
chemicals and there is a significant risk to the worker’s health because of exposure to a 
hazardous chemical referred to in Schedule 14, table 14.1 

• the person identifies that because of ongoing work carried out by a worker using, handling 
generating or storing hazardous chemicals there is a significant risk that the worker will be 
exposed to a hazardous chemical (other than a hazardous chemical referred to in Schedule 14, 
table 14.1) and either valid techniques are available to detect the effect on the worker’s health 
or a valid way of determining biological exposure to the hazardous chemical is available and it 
is uncertain, on reasonable grounds whether the exposure to the hazardous chemical has 
resulted in the biological exposure standard being exceeded.  

Health monitoring of a person means monitoring the person to identify changes in the person’s 
health status because of exposure to certain substances. It involves the collection of data in order 
to evaluate the effects of exposure and to confirm that the absorbed dose is within safe levels.  
This allows decisions to be made about implementing ways to eliminate or minimise the worker’s 
risk of exposure, for example, reassigning to other duties that involve less exposure or improving 
control measures.  

Schedule 14, table 14.1 (reproduced at Appendix E of this Code) includes the type of health 
monitoring that must be carried out for each hazardous chemical listed, unless: 

• an equal or better type of health monitoring is available 
• the use of that other type of monitoring is recommended by a registered medical 

practitioner with experience in health monitoring. 

Health monitoring is not an alternative to implementing control measures. If the results indicate  
that a worker is experiencing adverse health effects or signs of exposure to a hazardous chemical, 
the control measure must be reviewed and if necessary revised. 

A person conducting a business or undertaking must: 
• inform workers and prospective workers about health monitoring requirements 
• ensure health monitoring is carried out by or under the supervision of a registered medical 

practitioner with experience in health monitoring 
• consult workers in relation to the selection of the registered medical practitioner 
• pay all expenses relating to health monitoring 
• provide certain information about a worker to the registered medical practitioner 
• take all reasonable steps to obtain a report from the registered medical practitioner as soon 

as practicable after the monitoring has been carried out  
• provide a copy of the report to the worker and the regulator if the report contains adverse 

test result or recommendations that remedial measures should be taken. Also provide the 
report to all other persons conducting a business or undertaking who have a duty to provide 
health monitoring for the worker 

• keep reports as confidential records for at least 30 years after the record is made  
(40 years for reports relating to asbestos exposure) 

• not disclose the report to anyone without the worker’s written consent unless required 
under the WHS Regulations. 

Further information on health monitoring can be found in the Health Monitoring Guides. 



5.2 Reviewing control measures 
R.38 A duty holder must review and, as necessary, revise control measures implemented  
so as to maintain, so far as is reasonably practicable, a work environment that is without risks  
to health or safety. 

R.352 The person must also ensure that any measures implemented to control risks in relation  
to a hazardous chemical at the workplace are reviewed and as necessary revised. 

Control measures must be reviewed (and revised if necessary) in the following circumstances: 
• the control measure does not control the risk it was implemented to control so far as is 

reasonably practicable 
• before a change at the workplace that may create new or different risks that the control 

measure cannot effectively control  
• a new relevant hazard or risk is identified 
• the results of consultation indicate that a review is necessary 
• a health and safety representative requests a review if that person reasonably believes 

that: 
o a circumstance in any of the above points affects or may affect the group 

represented by the health and safety representative 
o the control measure has not been adequately reviewed in response to the 

circumstance 
• if an SDS or register of hazardous chemicals is changed 
• if a health monitoring report for a worker contains: 

o test results that the worker has been exposed to a hazardous chemical and has  
an elevated level of the chemical or metabolites for that hazardous chemical in  
their body 

o any advice that test results indicate the worker may have contracted a disease, 
injury or illness as a result of carrying out the work that triggered the need for health 
monitoring 

o any recommendation that remedial measures be taken, including whether the 
worker can continue to carry out the type of work that triggered the requirement  
for health monitoring 

• if atmospheric monitoring indicates that the airborne concentration of a hazardous chemical 
at the workplace exceeds the relevant exposure standard 

• at least once every 5 years. 
 
A change at the workplace includes: 

• a change to the workplace itself or any aspect of the work environment 
• a change to a system of work, a process or a procedure. 

When reviewing the control measures, consultation must occur with workers and their health  
and safety representatives. The following questions should be considered when undertaking  
the review: 

• Are the control measures working effectively in both their design and operation? 
• Have the control measures introduced new problems? 
• Have all hazards been identified? 
• Have new work methods, new equipment or chemicals made the job safer? 
• Are safety procedures being followed? 
• Has instruction and training provided to workers on how to work safely been successful? 
• Are workers actively involved in identifying hazards and possible control measures?  

Are they openly raising health and safety concerns and reporting problems promptly? 
• Are the frequency and severity of health and safety incidents reducing over time? 
• If new legislation or new information becomes available, does it indicate current controls 

may no longer be the most effective? 



6. EMERGENCY PREPAREDNESS 
Regardless of controls put in place to prevent incidents occurring in your workplace, they can  
still occur. For example, people can be exposed to chemicals and require immediate medical 
treatment, a fire can start or a loss of containment can occur. It is therefore necessary to be 
prepared for any foreseeable incident.  

6.1 Emergency plan  
R.43 A person conducting a business or undertaking must prepare an effective emergency plan  
for the workplace. 
 
R.361 An emergency plan must be prepared and provided to the emergency services organisation 
if the quantity of Schedule 11 hazardous chemicals used, handled or stored at a workplace 
exceeds the manifest quantity for that hazardous chemical. The person must revise the plan  
in accordance with any recommendations the primary emergency services organisation provides 
about its effectiveness. 

The purpose of the emergency plan is to plan for, and thus minimise the effects of any dangerous 
occurrence or near miss at a workplace resulting from handling of hazardous chemicals. 

When developing an emergency plan, consideration must be had to the following factors:  
• the nature of the work being carried out at the workplace 
• the nature of the hazards at the workplace 
• the size and location of the workplace 
• the number of workers and other persons at the workplace. 

For workplaces that use, store or handle large quantities of hazardous chemicals, providing a copy 
of emergency plans and details of actions to be taken in the event of an alarm or emergency 
situation to neighbouring sites may assist coordinating responses in the event of an emergency.   

Additional information regarding emergency management associated with the storage and 
handling of flammable hazardous chemicals is available in AS 1940: The storage and handling  
of flammable and combustible liquids. 

Content of emergency plan 
The emergency plan must provide for: 

• emergency procedures that include: 
o an effective response to an emergency 
o evacuation procedures 
o notification procedures to advise emergency services organisations at the earliest 

convenience 
o medical treatment and assistance 
o communication procedures between the person coordinating the emergency 

response and all persons at the workplace 
• the testing procedures and how often this will be done 
• how relevant workers will be provided with information, training and instruction about 

implementing the emergency procedures  

A comprehensive emergency plan should also include: 
• a site map that indicates where hazardous chemicals are stored 
• responsibilities of key persons in managing emergencies 
• circumstances to activate the plan 
• systems for raising the alarm 
• estimating the extent of the emergency 
• alerting emergency services organisation to the emergency or if it has the potential  

to become a dangerous occurrence 
• procedures that account for all people at the workplace  



• isolation of the emergency area to prevent entry by non-essential personnel 
• roles of on-site emergency response teams (including First Aid Officers, Emergency 

Wardens) 
• containment of any spillage 
• the requirement for fire-water retention to ensure that contaminated fire-water cannot  

enter waterways, drains or ground water 
• disconnection of power supplies and other energy sources except when required  

to maintain safety of a critical operation or to run emergency equipment such as fire  
booster pumps 

• prevention of hazardous chemicals or contaminated material of any kind from entering 
drains or waterways 

• provision of relevant information and assistance to the emergency services authority,  
both in anticipation of emergencies and when they occur 

• maintenance of site security throughout the emergency 
• provision for dealing with the public and the press 
• site rehabilitation requirements. 

Emergency procedures 
The extent of emergency procedures required will depend on the size and complexity of the 
workplace, types and quantities of hazardous chemicals and the processes involved when the 
goods are in use. As a minimum, emergency procedures should include instructions on: 

• how to raise the alarm, including how to contact the appropriate emergency services 
organisation 

• any actions to be taken by workers in an emergency to ensure the safety and health of all 
persons at the workplace to minimise risks, damage to property as well as the environment 

• any actions to be taken by prescribed persons such as fire wardens, for example how to 
evacuate the workplace or use fire extinguishers. 

To be effective, workers need to be appropriately trained, and any procedures tested. Workers 
should be consulted and ideally directly involved in the development of emergency procedures.   

An example of an effective emergency procedure is a simple one-page document; in point form, 
suitable for display on signs or to be carried by workers or visitors as a pocket card, detailing 
evacuation procedures, assembly areas, identifying first aid officers and emergency wardens at  
the workplace, contact numbers of emergency services organisations (such as fire brigade, police, 
ambulance, local hospital and regulatory authorities). 

Consultation and communication 
The emergency plan must be developed in consultation with your workers, the emergency services 
organisation and neighbouring premises. The emergency services organisation should also be 
consulted when developing and designing fire protection systems used in the workplace.  

Off-site considerations 
Where any foreseeable incident may have effects beyond the boundary of the workplace, the 
emergency plan should also address managing the off-site effects. Where off-site effects are a 
possibility, the plan should contain information on necessary warnings or communications with 
neighbouring premises. 

Where the emergency plan includes activities that involve persons who reside or work adjacent  
to the workplace, the relevant parts of the plan should be communicated to those persons. 

Implementation and testing 
The emergency plan should be tested when first devised and after each modification. Throughout 
the year, at suitable intervals, practice drills and simulated emergencies should be undertaken and 
involve all workers and the emergency services authority. These drills should be focussed on 
familiarising anyone who would be involved in an accident related to the storage and handling  
of hazardous chemicals with the workplace procedures. 



Reviewing the emergency plan  
The emergency plan should be reviewed: 

• within five years of its development 
• in intervals of no more than five years 
• if there is a change of risk at or in the proximity of the workplace 
• when updated information becomes available 
• a possible deficiency is identified, for example through regular testing. 

Emergency plans should be readily available in hard copy form at all times. The location of the 
emergency plan should be easily located by all workers and should be discussed with the 
emergency services organisation when it is updated or reviewed. 

6.2 Emergency equipment and safety equipment 
R.360 and R.362 A person conducting a business or undertaking at a workplace that uses, 
handles, generates or stores hazardous chemicals must ensure that equipment is always available 
at the workplace for use in an emergency. 

The type of emergency equipment required to respond to an emergency, contain and clean up 
spills and assist workers in conducting emergency procedures safely will vary depending on the 
type and quantities of hazardous chemicals at the workplace.  

Equipment must be located so it is readily accessible for all workers if an emergency arises.   
If safety equipment is needed to respond in an emergency, you must ensure that it is provided, 
maintained and readily accessible at the workplace. Safety equipment for use with hazardous 
chemicals should be compatible with the hazardous chemicals they may come in contact with.  
For example, water fire extinguishers must not be used on oil fires.   

Examples of emergency equipment that may be required in your workplace include: 
• over packs such as oversized drums for containing leaking containers 
• absorbent material suitable for the chemical likely to be spilled 
• booms, plates and/or flexible sheeting for preventing spillage from entering drains  

and waterways 
• fire extinguishers 
• neutralising agents such as lime and soda ash 
• suitable pumps and hoses for removing spilled material 
• first aid kits (including antidotes for specific chemical exposures such as cyanide) 
• emergency showers and eye wash stations 
• hand tools such as mops, buckets, squeegees and bins 
• suitable protective clothing and equipment to protect the safety and health of personnel 

involved in the clean up. 

6.3 Fire protection systems 
R. 359 A person conducting a business or undertaking at a workplace must ensure that fire 
protection and fire fighting equipment:  
• is  designed and built for the types of hazardous chemicals at the workplace in quantities  

in which they are used, handled, generated or stored at the workplace 
• the conditions under which they are used, handled, generated or stored 
• is compatible with fire fighting equipment used by primary emergency services organisations 
• is properly installed, tested and maintained 
• latest testing date is recorded and test results kept until the next test is conducted. 

Where large quantities of hazardous chemicals are used, handled, generated or stored in your 
workplace simple fire extinguishers may not be sufficient to deal with a fire. In these cases you 
need to consider installing a fire protection system that is designed for the types and quantities  
of hazardous chemicals used, handled, generated or stored in your workplace.  



When installing a fire protection system you must have regard to: 
• the fire load of the hazardous chemicals and other sources 
• the compatibility of the hazardous chemicals with other substances or mixtures 
• the compatibility of the equipment with equipment used by the primary emergency services 

organisation. 
 

You should also consider the proximity of the workplace in relation to other workplaces or premises 
and any requirements under the Building Code of Australia.  

The fire protection system should have the capacity to quickly control and extinguish any fire that 
occurs involving the hazardous chemicals.  It should also effectively protect the hazardous 
chemicals stored within the workplace from any fire in adjacent properties.  

If at any stage the fire protection or fire fighting equipment becomes ineffective or inoperable, you 
must assess the implications of having an unserviceable or inoperative system and must control 
the risk with alternative measures. In these circumstances you should make sure that alternative 
arrangements are made immediately. If alternative resources cannot be obtained to provide the 
required level of protection, it may be necessary to cease operating until effective fire protection 
can be restored. You must ensure that the fire protection and fire fighting equipment are returned 
to full operation as soon as possible.  

6.4 Monitors and alarms 
Monitors and alarms can be critical to controlling an emergency situation as they allow the 
emergency or dangerous situation to be identified early and response actions initiated quickly.  
Effective alarm systems should:  

• activate automatically and be capable of being operated manually through the use of clearly 
identified alarm activators at convenient and safe locations, that are easily accessible  
to work areas 

• utilise alarm signals that are distinguishable from any other signal and are clearly audible 
throughout the premises 

• contain a visual component (for example, flashing lights) in situations where there are high 
noise levels or the use of protective clothing may prevent the recognition of an alarm signal 

• remain operable if the main power supply fails. 

Monitors and alarms should be installed in accordance with manufacturers’ specifications.  
Fire alarms should be installed where fire control may require the direction of large quantities  
of firewater (or equivalent) at a fixed installation, with minimum exposure to risks for fire fighters.  
Where large quantities of hazardous chemicals are involved, it is recommended that this be done 
in consultation with the relevant emergency services authority.   

To ensure that monitors and alarms remain effective, they should be tested regularly.   

6.5 Automatic sprinkler systems 
Depending on the level of risk you may choose to install an automatic sprinkler system. Automatic 
sprinkler systems may allow the fire to be controlled almost immediately after it starts. However 
they may not be suitable in all workplaces, for example where use of water as the extinguishing 
agent is not appropriate because of the presence of chemicals that react with water. Automatic 
sprinkler systems may comprise: 

• individual-actuation sprinklers 
• deluge sprinklers 
• foam sprinklers 
• a combination of any of the above. 

 



6.6 Water supply 
A reliable water supply is required to ensure that the protection system remains operable in  
case of an emergency. The supply should be sufficient to supply both the internal fire protection 
equipment and additional equipment, used by the emergency services organisation controlling  
a fire at the premises. 

Where sufficient supply is not available from the main water supply, it may be necessary to 
supplement this with additional water storage and/or pumps. If the local authorities permit it,  
water may be obtained from reliable alternative sources such as close by rivers and dams,  
using whatever resources are suitable. 

The emergency services organisation that is attending a fire at the workplace should be requested 
to conduct regular checks on the adequacy of the local water supply and pressure within the 
workplace. 



APPENDIX A – THE MEANING OF KEY TERMS 

ADG Code means the Australian Code for the Transport of Dangerous Goods by Road and Rail, 
7th edition, approved by the Australian Transport Council. The ADG Code is accessible at the 
National Transport Commission website: www.ntc.gov.au 

Article means a manufactured item, other than a fluid or particle, that is formed into a particular 
shape or design during manufacture and has hazard properties and a function that are wholly  
or partly dependent on the shape or design.  

Biological monitoring means the measurement and evaluation of a substance, or its metabolites, 
in the body tissue, fluids or exhaled air of a person exposed to that substance or blood lead level 
monitoring. 

Class of dangerous goods, means the number assigned to the goods in the ADG Code indicating 
the hazard, or most predominant hazard, exhibited by the goods.  
Combustible substance means a substance that is combustible and includes dust, fibres, fumes, 
mists or vapours produced by the substance. 

Container means anything in or by which a hazardous chemical is, or has been, wholly or partly 
covered, enclosed or packed, including anything necessary for the container to perform its function 
as a container. 

Correct classification means the set of hazard classes and hazard categories assigned to  
a hazardous chemical when it is correctly classified. Note: Part 1 of Schedule 9 sets out when  
a hazardous chemical is correctly classified. 

Division of dangerous goods, means a number, in a class of dangerous goods, to which the 
dangerous goods are assigned in the ADG Code. 
Exposure standard represents the airborne concentration of a particular substance or mixture that 
must not be exceeded. The exposure standard can be of three forms: 

• 8-hour time-weighted average 

• peak limitation 

• short term exposure limit.  

Flash point means the lowest temperature (corrected to a standard pressure of 101.3 kPa) at 
which the application of an ignition source causes the vapours of a liquid to ignite under specified 
test conditions. 
GHS means the ‘Globally Harmonized System of Classification and Labelling of Chemicals, 3rd 
Revised Edition’, published by the United Nations as modified under Schedule 6 of the WHS 
Regulations. 

Hazard means a situation or thing that has the potential to harm people, property or the 
environment. The GHS covers physicochemical, health and environmental hazards for hazardous 
chemicals.   
Hazard category means a division of criteria within a hazard class in the GHS. 
Hazard class means the nature of a physical, health or environmental hazard under the GHS. 
Note: This includes dangerous goods. 

Hazard pictogram means a graphical composition, including a symbol plus other graphical 
elements, that is assigned in the GHS to a hazard class or hazard category.   

Hazard statement means a statement assigned in the GHS to a hazard class or hazard category 
describing the nature of the hazards of a hazardous chemical including, if appropriate, the degree 
of hazard. 

http://www.ntc.gov.au/�


Hazardous chemical means a substance, mixture or article that satisfies the criteria for a hazard 
class in the GHS (including a classification referred to in Schedule 6 of the WHS Regulations), but 
does not include a substance, mixture or article that satisfies the criteria solely for one of the 
following hazard classes: 
(a) acute toxicity—oral—category 5; 
(b) acute toxicity—dermal—category 5; 
(c) acute toxicity—inhalation—category 5; 
(d) skin corrosion/irritation—category 3; 
(e) serious eye damage/eye irritation— category 2B; 
(f) aspiration hazard—category 2; 
(g) flammable gas—category 2; 
(h) acute hazard to the aquatic environment—category 1, 2 or 3; 
(i) chronic hazard to the aquatic environment—category 1, 2, 3 or 4; 
(j) hazardous to the ozone layer. 

Note: The Schedule 6 tables replace some tables in the GHS. 

Hazchem Code means ‘Hazchem Code’ under the ADG Code. Also known as the Emergency 
Action Code. 

Label means written, printed or graphical information elements concerning a hazardous chemical 
that is affixed to, printed on, or attached to the container of a hazardous chemical. 

Manufacture includes the activities of packing, repacking, formulating, blending, mixing, making, 
remaking and synthesizing of the chemical. 
Mixture means a combination of, or a solution composed of, two or more substances that do not 
react with each other. 

Placard means a sign or notice: 
a) displayed or intended for display in a prominent place, or next to a container or storage 

area for hazardous chemicals at a workplace 
b) that contains information about the hazardous chemical stored in the container or storage 

area. 

Placard quantity means the quantity referred to in Schedule 11 of the WHS Regulations, table 
11.1, column 4 for that hazardous chemical. Note: This schedule has been replicated in Appendix 
D of this Code.  

Precautionary Statement means a phrase prescribed by the GHS that describes measures that 
are recommended to be taken to prevent or minimise the adverse effects of exposure to a 
hazardous chemical or the improper handling of a hazardous chemical.  

Substance means a chemical element or compound in its natural state or obtained or generated 
by a process:  

• including any additive necessary to preserve the stability of the element or compound and 
any impurities deriving from the process, but  

• excluding any solvent that may be separated without affecting the stability of the element or 
compound, or changing its composition.  

Supply includes selling or transferring ownership or responsibility for a chemical.  



APPENDIX B – COMPARISON OF HAZARD CLASSES AND CATEGORIES UNDER THE ADG CODE AND 
THE GHS  

ADG class/category, packing group Equivalent GHS class and category as classified under 
the WHS Regulations 

Class 1 Explosives 
 
Unstable explosives (Goods too dangerous 
to be transported) 
Division 1.1 
Division 1.2 
Division 1.3 
Division 1.4 
Division 1.5 
Division 1.6 

  
 
Unstable explosives 
 
Division 1.1 
Division 1.2 
Division 1.3 
Division 1.4 
Division 1.5 
Division 1.6 
 

Class 2 Gases Gases under pressure  
 
NOTE: The GHS has 4 categories which correspond to the 
transport condition under the ADG Code. They are: 
 
• Gas under pressure – Compressed gas 
• Gas under pressure – Liquefied gas 
• Gas under pressure – Refrigerated liquefied gas 
• Gas under pressure – Dissolved gas 

 
Division 2.1  Flammable gases category 1 

Flammable aerosols category 1 and 2 
 

Division 2.2 Oxidising gases category 1 
Gases under pressure not otherwise specified   
 

Division 2.3 Acute toxicity: Inhalation categories 1-4 (Note: category 4 
only up to LC50 of 5000 ppmV) 
Skin corrosion / irritation categories 1A-C 
 

Class 3 PG I Flammable liquids category 1 
Class 3 PG II Flammable liquids category 2 
Class 3 PG III Flammable liquids category 3 
Division 4.1  Self Reactive substances types 
A-G ¹ 

Self reactive substances type A-F 
Type G are not classified under WHS Regulations as 
hazardous chemicals. 

Division 4.1 PG II Flammable solids category 1 
Division 4.1 PG III Flammable solids category 2 
Division 4.2 PG 1 Pyrophoric liquids category 1 

Pyrophoric solids category 1 
Division 4.2 PG II Self heating substances category 1 
Division 4.2 PG III Self heating substances category 2 
Division 4.3 PG I Substances and mixtures which in contact with water emit 

flammable gases, category 1 
Division 4.3 PG II Substances and mixtures which in contact with water emit 

flammable gases, category 2 
Division 4.3 PG III Substances and mixtures which in contact with water emit 

flammable gases, category 3 
Division 5.1 PG I  Oxidising solids, oxidising liquids, category 1 
Division 5.1 PG II  Oxidising solids, oxidising liquids, category 2 
Division 5.1 PG III  Oxidising solids, oxidising liquids, category 3 
Division 5.2  Organic Peroxides types A-G ¹ Organic peroxides type A-F. 

Type G are not classified under WHS Regulations as 



hazardous chemicals. 
Division 6.1 PG I Acute toxicity: Oral category 1 

Acute toxicity: Dermal category 1 
Acute toxicity: Inhalation category 1 (dusts, mists, vapours) 

Division 6.1 PG II Acute toxicity: Oral category 2 
Acute toxicity: Dermal category 2 
Acute toxicity: Inhalation category 2 (dusts, mists, vapours)  

Division 6.1 PG III Acute toxicity: Oral category 3 
Acute toxicity: Dermal category 3 
Acute toxicity: Inhalation category 3 (dusts, mists, vapours) 

Division 6.2 No equivalent GHS class and not classified under WHS 
Regulations as hazardous chemicals. 

Division 7 No equivalent GHS class and not classified under WHS 
Regulations as hazardous chemicals. 

Class 8 PG I Skin corrosion category 1A 
Class 8 PG II Skin corrosion category 1B 
Class 8 PG III Skin corrosion category 1C 

Corrosive to metals category 1 
Class 9 ² Class 9 dangerous goods are not classified under the WHS 

Regulations.  
Goods too dangerous to be transported Self reactive substances type A ¹ 

Organic peroxides type A ¹ 
Unstable explosives 

C1 combustible liquids (flash point 60-
150°C) 

Flammable liquids category 4 (flash point 60-93°C) 

 
¹ Depending on packing method, self reactive substances and organic peroxides type A will either be 
classified under the ADG Code as ‘Goods too dangerous to be transported’ or their comparative Divisions 
(4.1 or 5.2). 

² Class 9 dangerous goods include ecotoxicological hazard classes and categories, and are not mandatory 
under WHS Regulations. They may be used to supplement the GHS classification of a substance or a 
mixture or to comply with other environmental legislation.  

 



APPENDIX C – PROHIBITED CARCINOGENS, RESTRICTED CARCINOGENS AND RESTRICTED 
HAZARDOUS CHEMICALS 

The table below shows prohibited carcinogens, restricted carcinogens and restricted hazardous 
chemicals, as specified in the WHS Regulations (Schedule 10) and Regulations 340 and 380–384. 

The prohibition of the use of carcinogens listed in table C.1, column 2 and the restriction of the use 
of carcinogens listed in table C.2, column 2 apply to the pure substance and where the substance 
is present in a mixture at a concentration greater than 0•1%, unless otherwise specified. 

Table C.1 Prohibited carcinogens 
Column 1 
Item 

Column 2 
Prohibited carcinogen [CAS number] 

1 2-Acetylaminofluorene [53-96-3] 

2 Aflatoxins 

3 4-Aminodiphenyl [92-67-1] 

4 Benzidine [92-87-5] and its salts (including benzidine dihydrochloride [531-85-1]) 

5 bis(Chloromethyl) ether [542-88-1] 

6 Chloromethyl methyl ether [107-30-2] (technical grade which contains 
bis(chloromethyl) ether) 

7 4-Dimethylaminoazobenzene [60-11-7] (Dimethyl Yellow) 

8 2-Naphthylamine [91-59-8] and its salts 

9 4-Nitrodiphenyl [92-93-3] 

 
Table C.2 Restricted carcinogens 

Column 1 
Item 

Column 2 
Restricted carcinogen [CAS Number] 

Column 3 
Restricted use 

1 Acrylonitrile [107-13-1] All 
2 Benzene [71-43-2] All uses involving benzene as a feedstock 

containing more than 50% of benzene by 
volume 
Genuine research or analysis 

3 Cyclophosphamide  
[50-18-0] 

When used in preparation for therapeutic 
use in hospitals and oncological treatment 
facilities, and in manufacturing operations 
Genuine research or analysis 

4 3,3'-Dichlorobenzidine [91-94-1] and its 
salts (including 3,3'-Dichlorobenzidine 
dihydrochloride  
[612-83-9]) 

All 

5 Diethyl sulfate [64-67-5] All 
6 Dimethyl sulfate  

[77-78-1] 
All 

7 Ethylene dibromide  
[106-93-4] 

When used as a fumigant 
Genuine research or analysis 

8 4,4'-Methylene  
bis(2-chloroaniline)  
[101-14-4] MOCA 

All 

9 3-Propiolactone [57-57-8] (Beta- All 



propiolactone) 
10 o-Toluidine [95-53-4] and o-Toluidine 

hydrochloride [636-21-5] 
All 

11 Vinyl chloride monomer [75-01-4] All 
 
Table C.3 Restricted hazardous chemicals 

Column 1 
Item 

Column 2 
Restricted hazardous chemical 

Column 3 
Restricted use 

1 Antimony and its compounds For abrasive blasting at a concentration of 
greater than 0·1% as antimony 

2 Arsenic and its compounds For abrasive blasting at a concentration of 
greater than 0·1% as arsenic 
For spray painting 

3 Benzene (benzol), if the substance 
contains more than 1% by volume 

For spray painting 

4 Beryllium and its compounds For abrasive blasting at a concentration of 
greater than 0·1% as beryllium 

5 Cadmium and its compounds For abrasive blasting at a concentration of 
greater than 0·1% as cadmium 

6 Carbon disulphide (carbon bisulphide) For spray painting 
7 Chromate For wet abrasive blasting 
8 Chromium and its compounds For abrasive blasting at a concentration of 

greater than 0·5% (except as specified for 
wet blasting) as chromium 

9 Cobalt and its compounds For abrasive blasting at a concentration of 
greater than 0·1% as cobalt 

10 Free silica (crystalline silicon dioxide) For abrasive blasting at a concentration of 
greater than 0·1% 
For spray painting 

11 Lead and compounds For abrasive blasting at a concentration of 
greater than 0·1% as lead or which would 
expose the operator to levels in excess of 
those set in the regulations covering lead 

12 Lead carbonate For spray painting 
13 Methanol (methyl alcohol), if the 

substance contains more than 1% by 
volume 

For spray painting 

14 Nickel and its compounds For abrasive blasting at a concentration of 
greater than 0·1% as nickel 

15 Nitrates For wet abrasive blasting 
16 Nitrites For wet abrasive blasting 
17 Radioactive substance of any kind where 

the level of radiation exceeds 1 Bq/g 
For abrasive blasting, so far as is reasonably 
practicable 

18 Tetrachloroethane For spray painting 
19 Tetrachloromethane (carbon 

tetrachloride) 
For spray painting 

20 Tin and its compounds For abrasive blasting at a concentration of 
greater than 0·1% as tin 

21 Tributyl tin For spray painting 
 
Note: Regulation 382 deals with polychlorinated biphenyls (PCBs). 



APPENDIX D – PLACARD AND MANIFEST QUANTITIES  
 

The table below shows placard and manifest quantities of hazardous chemicals, as specified in the 
WHS Regulations (Schedule 11). The final column of this table shows the link between the GHS 
classes and categories and the equivalent classes and categories of dangerous goods under the 
ADG Code.   

Note: Where the WHS Regulations (Schedule 13) require a placard, the relevant dangerous goods 
class label (pictogram) must be displayed on the placard, rather than the corresponding GHS 
pictogram.   

Column 1 Column 2 Column 3 Column 4 Column 5 ADG Code 
Classification Item Description of hazardous chemical Placard 

quantity 
Manifest 
quantity 

 Hazard Class Hazard Category    
1 Flammable gases Category 1 200L 5000L 2.1 
2 Gases under 

pressure 
with acute toxicity, 
categories 1, 2, 3 or 4 
Note—Category 4 only 
up to LC50 of 5000 
ppmV 

50L 500L 2.3 

3 with skin corrosion 
categories 1A, 1B or 
1C 

50L 500L 2.3 

4 aerosols 5000L 10 000L 2.1 or 2.2 
5 not specified 

elsewhere in this Table 
1000L 10 000L 2.2 

6 Flammable 
liquids 

Category 1 50L 500L 3 (PG I) 
7 Category 2 250L 2500L 3 (PG II) 
8 Category 3 1000L 10 000L 3 (PG III) 
9 Any mix of chemicals 

from Items 6 – 8 where 
none of the items 
exceeds the quantities 
in columns 4 or 5 on 
their own 

1000L 10 000L  

10 Category 4 10 000L 100 000L Note 3 
11 Self-reactive 

substances 
Type A 5kg or 5L 50kg or 

50L 
GTDTBT – 
Note 4 

12 Type B 50kg or 50L 500kg  or 
500L 

4.1 (Type B) 

13 Type C-F 250kg  or 
250L 

2500kg or 
2500L 

4.1 (Type C-F) 

14 Flammable solids  Category 1 250kg 2500kg 4.1 (PG II) 
15 Category 2 1000kg 10 000kg 4.1 (PG III) 
16  Any mix of chemicals 

from Items 12 - 15 
where none of the 
items exceeds the 
quantities in columns 4 
or 5 on their own 

1000kg  or 
1000L 

10 000kg 
or  
10 000L 

 

17 Pyrophoric liquids 
and Pyrophoric 
solids 

Category 1 50kg or 50L 500kg  or 
500L 

4.2 (PG I) 

18 Self heating 
substances and 
mixtures 

Category 1 250kg  or 
250L 

2500kg or 
2500L 

4.2 (PG II) 

19 Category 2 1000kg  or 
1000L 

10 000kg 
or 10 000L 

4.2 (PG III) 

20  Any mix of chemicals 1000kg  or 10 000kg  



Column 1 Column 2 Column 3 Column 4 Column 5 ADG Code 
Classification Item Description of hazardous chemical Placard 

quantity 
Manifest 
quantity 

 Hazard Class Hazard Category    
from Items 17 - 19 
where none of the 
items exceeds the 
quantities in columns 4 
or 5 on their own 

1000L or 10 000L 

21 Substances 
which in contact 
with water emit 
flammable gas 

Category 1 50kg or 50L 500kg  or 
500L 

4.3 (PG I) 

22 Category 2 250kg  or 
250L 

2500kg or 
2500L 

4.3 (PG II) 

23 Category 3 1000kg  or 
1000L 

10 000kg 
or 10 000L 

4.3 (PG III) 

24 Any mix of chemicals 
from Items 21 - 23 
where none of the 
items exceeds the 
quantities in columns 4 
or 5 on their own 

1000kg  or 
1000L 

10 000kg 
or 10 000L 

 

25 Oxidising liquids 
and Oxidising 
solids 

Category 1 50kg or 50L 500kg  or 
500L 

5.1 (PG I) 

26 Category 2 250kg  or 
250L 

2500kg or 
2500L 

5.1 (PG II) 

27 Category 3 1000kg  or 
1000L 

10 000kg 
or 10 000L 

5.1 (PG III) 

28 Any mix of chemicals 
from Items 25 - 27 
where none of the 
items exceeds the 
quantities in columns 4 
or 5 on their own 

1000kg  or 
1000L 

10 000kg 
or 10 000L 

 

29 Organic 
peroxides 

Type A 5kg or 5L 50kg or 
50L 

GTDTBT – 
Note 4 

30 Type B 50kg or 50L 500kg  or 
500L 

5.2 (Type B) 

31 Type C - F 250kg  or 
250L 

2500kg or 
2500L 

5.2 (Type C-F) 

32 Any mix of chemicals 
from Items 30 and 31 
where none of the 
items exceeds the 
quantities in columns 4 
or 5 on their own 

250kg  or 
250L 

2500kg or 
2500L 

 

33 Acute Toxicity Category 1 50kg or 50L 500kg  or 
500L 

6.1 (PG I) –  
Note 5 

34 Category 2 250kg  or 
250L 

2500kg or 
2500L 

6.1 (PG II) 

35 Category 3 1000kg  or 
1000L 

10 000kg 
or 10 000L 

6.1 (PG III) 

36  Any mix of chemicals 
from Items 33 - 35 
where none of the 
items exceeds the 
quantities in columns 4 
or 5 on their own 

1000kg  or 
1000L 

10 000kg 
or 10 000L 

 

37 Skin corrosion Category 1A 50kg or 50L 500kg  or 
500L 

8 (PG I) 



Column 1 Column 2 Column 3 Column 4 Column 5 ADG Code 
Classification Item Description of hazardous chemical Placard 

quantity 
Manifest 
quantity 

 Hazard Class Hazard Category    
38 Category 1B 250kg  or 

250L 
2500kg or 
2500L 

8 (PG II) 

39 Category 1C 1000kg  or 
1000L 

10 000kg 
or 10 000L 

8 (PG III) 

40 Corrosive to 
metals 

Category 1 1000kg  or 
1000L 

10 000kg 
or 10 000L 

8 (PG III) 

41  Any mix of chemicals 
from Items 37 - 40 
where none of the 
items exceeds the 
quantities in columns 4 
or 5 on their own 

1000kg  or 
1000L 

10 000kg 
or 10 000L 

 

42 Unstable 
explosives 

 5kg or 5L 50kg or 
50L 

GTDTBT – 
Note 4 

43  Any mix of chemicals 
from Items 11, 29 and 
42 where none of the 
items exceeds the 
quantities in columns 4 
or 5 on their own 

5kg or 5L 50kg or 
50L 

 

 

(1) For the purposes of this table, if a flammable liquid category 4 is used, handled or stored in the 
same spill compound as one or more flammable liquids of categories 1, 2 or 3, the total quantity of 
flammable liquids categories 1, 2 or 3 must be determined as if the flammable liquid category 4 
had the same classification as the flammable liquid in the spill compound with the lowest flash 
point.   

Example: For placard and manifest purposes, a spill compound containing 1000L of flammable 
liquid category 1 and 1000L of flammable liquid category 4 is considered to contain 2000L of 
flammable liquid category 1.   

(2) For the item 2 in the table, Gases under pressure with acute toxicity category 4 only applies up 
to a LC50 of 5000 ppmV.  This is equivalent to Division 2.3 dangerous goods under the ADG Code. 

(3) Only flammable liquids with a flash point of up to 93°C are classified as hazardous chemicals 
under the WHS Regulations and the GHS.  C1 combustible liquids with flashpoints between 93°C 
and 150°C are not classified as hazardous workplace chemicals. 

(4) GTDTBT means goods too dangerous to be transported. 

(5) Division 2.3 under the ADG Code includes gases and vapours classified as acutely toxic 
(categories 1, 2 and 3) and gases which are corrosive to skin (category 1).  

 

 



APPENDIX E – REQUIREMENTS FOR HEALTH MONITORING  

The table below shows the requirements for health monitoring, as specified in the WHS 
Regulations (Schedule 14).   

Column 
1 
Item 

Column 2 
Hazardous Chemical 

Column 3 
Type of health monitoring 

1 Acrylonitrile Demographic, medical and occupational history 
Records of personal exposure 
Physical examination 

2 Arsenic (inorganic) Demographic, medical and occupational history 
Records of personal exposure 
Physical examination with emphasis on the peripheral 
nervous system and skin 
Urinary inorganic arsenic 

3 Benzene Demographic, medical and occupational history 
Records of personal exposure 
Physical examination 
Baseline blood sample for haematological profile 

4 Cadmium Demographic, medical and occupational history 
Records of personal exposure 
Physical examination with emphasis on the respiratory 
system 
Standard respiratory questionnaire to be completed 
Standardised respiratory function tests including for 
example, FEV1, FVC and FEV1/FVC  

Urinary cadmium and β2-microglobulin 
Health advice, including counselling on the effect  
of smoking on cadmium exposure 

5 Chromium (inorganic) Demographic, medical and occupational history 
Physical examination with emphasis on the respiratory 
system and skin 
Weekly skin inspection of hands and forearms by  
a competent person 

6 Creosote Demographic, medical and occupational history 

Health advice, including recognition of photosensitivity  
and skin changes 

Physical examination with emphasis on the neurological 
system and skin, noting any abnormal lesions and evidence 
of skin sensitisation 

Records of personal exposure, including photosensitivity 
7 Crystalline silica Demographic, medical and occupational history 

Records of personal exposure 
Standardised respiratory questionnaire to be completed 
Standardised respiratory function test, for example, FEV1, 
FVC and FEV1/FVC 
Chest X-ray full size PA view 

8 Isocyanates Demographic, medical and occupational history 
Completion of a standardised respiratory questionnaire 



Physical examination of the respiratory system and skin 
Standardised respiratory function tests, for example, FEV1, 
FVC and FEV1/FVC 

9 Mercury (inorganic) Demographic, medical and occupational history 
Physical examination with emphasis on dermatological, 
gastrointestinal, neurological and renal systems 
Urinary inorganic mercury 

10 4,4'-Methylene bis 
(2-chloroaniline) (MOCA) 

Demographic, medical and occupational history 
Physical examination 
Urinary total MOCA 
Dipstick analysis of urine for haematuria 
Urine cytology 

11 Organophosphate 
pesticides 

Demographic, medical and occupational history including 
pattern of use 
Physical examination 
Baseline estimation of red cell and plasma cholinesterase 
activity levels by the Ellman or equivalent method 
Estimation of red cell and plasma cholinesterase activity 
towards the end of the working day on which 
organophosphate pesticides have been used 

12 Pentachlorophenol 
(PCP) 

Demographic, medical and occupational history 
Records of personal exposure 
Physical examination with emphasis on the skin, noting  
any abnormal lesions or effects of irritancy 
Urinary total pentachlorophenol 
Dipstick urinalysis for haematuria and proteinuria 

13 Polycyclic aromatic 
hydrocarbons (PAH) 

Demographic, medical and occupational history 
Physical examination 
Records of personal exposure, including photosensitivity 
Health advice, including recognition of photosensitivity  
and skin changes 

14 Thallium Demographic, medical and occupational history 
Physical examination 
Urinary thallium 

15 Vinyl chloride Demographic, medical and occupational history 
Physical examination 
Records of personal exposure 

 



APPENDIX F – OVERVIEW OF A RISK ASSESSMENT PROCESS 

An overview of the process for the assessment of health risks arising from the use of hazardous chemicals 
in the workplace is provided below.   
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Conduct a walk-through of the workplace, consult with 
workers and/or health safety representatives 

Obtain information on the hazardous chemicals. Check 
the following: 
• Label and SDS of the product 
• Placards, manifest, hazardous chemical register 
• Previous risk assessments, incident records etc 

Assess the risks associated with working with hazardous chemicals at the workplace: 
• Determine how  workers interact with hazardous chemicals (including the use of 

equipment, plant, etc) 
• Assess if workers are or potentially exposed to health and physicochemical 

hazards associated with working with hazardous chemicals (consider route of 
entry) 

• Consider the effectiveness of the control measures in controlling hazards in the 
workplace 

• Is air monitoring or health monitoring required for any chemicals? 
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control measures 

required? 

Review risk 
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APPENDIX G – RISK ASSESSMENT CHECKLIST 

  

Questions Yes No 

1.  Does a risk assessment need to be carried out? □ □ 

2.            Has it been decided who should carry out the risk assessment? □ □ 

3.  Have all the hazardous chemicals in the work place been identified?  
 
 Has a hazardous chemical register been produced? 

□ 
□ 

□ 
□ 

4.  Has information about the hazardous chemicals been gathered? (refer to labels, 
SDS, placards and relevant Australian Standards for the type of hazardous chemical) □ □ 

Q. 5 – 9 should be answered for each hazardous chemical or each process where hazardous 
chemicals are used in the workplace 

5. Have you checked other records associated with the hazardous chemical? 
               (Consider previous assessments, monitoring records, injury or incident records, 

induction training, task-specific training etc)  
 
                If ‘Yes’, are there any hazardous chemical previously assessed as ‘high’ or as 

‘significant risk’? Specify the risk(s):  
  

□ 
 

□ 

□ 
 

□ 

6. Does the chemical have health hazards? 
             (consider potential acute / chronic health effects and likely route of entry) □ □ 

7. Does the hazardous chemical have physicochemical hazards?   □ □ 

8. Does the hazardous chemical have an exposure standard?  
               (refer to the Workplace Exposure Standards for Airborne Contaminants) 
 □ □ 

9. Do workers using the hazardous chemical require health monitoring? 
               (refer to Part 7.1, Division 6 and Schedule 14 of the WHS Regulations) 
 
                If ‘Yes’, air monitoring may be required. 
 

□ □ 

10.    Are workers, or can workers be potentially, exposed to hazardous chemicals at the 
workplace, including by-products and waste? 

 
For each hazardous chemical or group of hazardous chemicals in the work unit, find 
out: 
• Is the substance released or emitted into the work area?     
• Are persons exposed to the chemical? 
• How much are the persons exposed to and for how long? Air 

monitoring may be required to determine exposure 
• Are there any risks associated with the storage and transport of the chemical? 
 
Have all hazardous chemicals in the workplace been identified?  If not, repeat Q.2 
for the next hazardous substance. 

□ □ 



Questions Yes No 

11. Are control measures currently in the workplace well maintained and effective in 
controlling the hazards?  

  If ‘No’, take appropriate action  
 

□ □ 

12.  What are the conclusions about risk? Only answer ‘Yes’ to one conclusion. 
 

• Conclusion 1:   Risks are not significant 
• Conclusion 2:   Risks are significant but effectively controlled  
If you answer Yes to conclusion 1 or 2, go to Q.14. 
• Conclusion 3:   Risks are significant and not adequately controlled  
• Conclusion 4:   Uncertain about risks 
If you answer ‘Yes’ to conclusion 3 or 4, go to Q.13. 
 

  

13.    Have actions resulting from conclusion about risks been identified? 
 

• Seek expert advice 
 

• Requires appropriate control measure 
 

• Requires induction training 
 

• Requires on-going monitoring 
 

• Requires health monitoring 
 

• Requires emergency procedures and first aid 
 

     

14.   Has the assessment been recorded?                   
 

 
□ □ 

 



APPENDIX H – EXAMPLES OF COMMON FUEL AND OXYGEN SOURCES 

 

Fuel type Examples* Label elements 

Flammable gases liquefied petroleum gas (LPG), natural gas, hydrogen, 
acetylene, hydrogen sulphide, carbon monoxide 

 
Flammable and 
combustible liquids 

petrol, mineral turpentine, lighter fluid or ‘shellite’, 
kerosene, methylated spirit, acetone, ether, ethanol, 
hexane, pentane, naphtha, some solvent based paints, 
diesel, including biodiesel, petroleum based oils, some oil 
based paints, cotton seed, linseed and eucalyptus oils 

 
(flammable liquids 
categories 1-3 only).   

Flammable and 
combustible solids 

bitumen, asphalt, fats and greases, waxes, shellac, 
acetate and nitrocellulose films, timber and timber 
products, paper, cardboard, dry grasses, hay, straw, 
plastics, silk, granulated rubber, metal shavings, filings 

 
(flammable solids 
only) 

Other fire risk 
chemicals** 

Pyrophoric substances like some barium and calcium 
alloys, iron sulphide and celluloid scrap 

 
Dusts Any dusts that can are generated through other 

processes, such as metal grinding, filling, etc 
none 

Chemical reactions*** Water reactive chemicals like calcium carbide, sodium 
hydride, and some aluminium, lithium, magnesium or zinc 
powders (which liberate flammable gases like hydrogen 
on contact with water or acids).  

 
Notes: 
* The form of the substance or material can significantly affect the risk.  In general, the smaller the particle 
size the greater the risk.  For example, fine shavings or powders of metals present a much greater risk than 
metals in the bulk or massive form.    
** Pyrophoric substances can react spontaneously in contact with air.   
*** Chemical reactions which generate gases can also cause explosions through an increase in the pressure 
in the container in which the chemical is stored if the gas cannot escape, even if that gas does not itself 
ignite.   

 Examples of oxygen sources Label elements  

Oxygen and air cylinders in welding equipment, hospitals for treatment of 
patients, reticulated gas supplies in a laboratory, air tanks in self contained 
breathing apparatus (SCBA) equipment  

Nitric acid, nitrates, nitrous oxide, sodium hypochlorite, chlorates, perchlorates, 
hydrogen peroxide and organic peroxides, potassium permanganate  

 
 
Note: Oxygen gas is always present in the air so you should assume that it is present in your workplace. 
Although oxygen gas itself is not flammable, it will cause a fire to burn with more intensity and at a higher 
temperature. In oxygen enriched atmospheres (greater than around 23%) some substances that are not 
normally flammable can even self ignite.   

SPONTANEOUSLY
COMBUSTIBLE

4

DANGEROUS
WHEN WET

4



APPENDIX I – FIRE AND EXPLOSION RISKS 

Industry Process  Hazards 
Agriculture Grain silos and auger loaders Combustible particles in the form of husks 

and fine dusts, dust explosions 
Chaff and hay processing and storage Combustible particles & dusts and 

spontaneous combustion of haystacks 
Milling grains and sugars, cellulose, 
milling fibres - cotton, linen, polyesters, 
possible peroxide powders 

Flammable and combustible materials, dusts 
and fibres, possible static build-up, oxidising 
agents 

Processing oil and oil seeds –
cottonseed, linseed, other vegetable 
oils, canola, olives 

Combustible oils with possible combustible 
wastes 

Viticulture and alcoholic spirit 
manufacture 

Flammable and combustible materials & vats 
or tanks containing flammable vapours 

Drying and processing grains & 
vegetables e.g. tobacco drying, 
vegetable preparation 

Cellulose fibres, dusts, and other combustible 
material, rotting vegetable matter produces 
methane gas 

Flammable or combustible pesticides Some pesticides contain flammable or 
combustible carrier liquids 

Liquid and gaseous ammonia for 
nitrogen fixing in soils 

Flammable gas, toxic gas, corrosive 

Automotive industry Manufacture Fuels, oils, spray painting, electrical 
Motor mechanics Fuels, oils, solvents, oxy-acetylene 
Auto electrical Battery charging, oils and sparks 
Upholstery - vinyls, plastics, glues & 
solvents, wadding 

Flammable and combustible materials 

Bakeries Transferring and pouring flour Grain flour dusts, heat generation 
Battery industry Recharging wet cells Hydrogen gas generation and sparks 
Bootmaker / Shoe repairs Gluing, grinding and buffing rubber, 

leather and plastics  
Flammable glues & vapours  

Construction industry Curing agents Flammable 
Chemical industry 
(manufacturing) 

Bulk storage, mixing, blending, aerosol 
cans 
- acetone, ether, polishes, oils, waxes, 
matches, fire lighters, cigarettes etc 

Flammable gases, flammable liquids, 
flammable or combustible solids and other 
hydrocarbons, sulphur 

Plastics manufacture and rotomoulding Flammable and combustible solids, powders, 
oxidation, heat, static sparks 

Drycleaners Solvent cleaners Flammable liquids and vapours 
Electrical industry Power generation, transformers and 

transmission lines 
Combustible oils, high temperatures and heat, 
sparks, fires 

Explosives industry Manufacturing, storage, 
mixing/blending, loading, including 
auger loaders, nitrates, explosive 
powders oxidising agents 

Potentially explosive metal powders and 
dusts, mechanical attrition milling, 
temperature and pressure, flames, heat, 
incompatible materials 

Fibreglass work Catalysts and resins used contain 
styrenes and organic peroxides, also use 
of solvents such as acetone and Methyl 
ethyl ketones (MEK) 

Flammable liquids, oxidising substances and 
exothermic heat generation capable of 
causing combustion in other flammable or 
combustible materials 

Film industry Acetate and nitrocellulose films as well 
as solvents 

Highly flammable and may be liable to 
spontaneous combustion when exposed to air 

Food industry Grains, flours, sugars, fermentation 
gases, alcohols 

Combustible particles in the form of husks 
and fine dusts, flammable or combustible 
gases, and liquids 

Gas industry Manufacturing, storage, transmission, 
pumping and transport 

LPG, methane, hydrogen, acetylene,  gas 
accumulation in tanks, pipes and tankers 



Laboratories Mixing, blending, storage, heating, 
reactions, acids, alkalis, oxides & 
peroxides,  
use of Bunsen burners 

Flammable and combustible gases, liquids, 
solids, dusts, exothermic heat, flames, 
oxidising agents 

Metal production & 
manufacturing, iron, steel 
& foundry work, product 
manufacture 

Melting, casting, milling, grinding, 
welding, electroplating 

Molten metals and heat, mechanical attrition 
milling, metal dusts, shavings, filings, welding 
gases and sparks, 
Flammable solvents and electrolysis can 
produce hydrogen gas bubbles 

Mining Coal mining Coal dust, methane gas, hydrogen gas, 
sulphur powder 

Metaliferous mines Iron, aluminium, magnesium, zinc 
Metal powders and dusts 

Paint industry  Oil and solvent based paints, spray 
painting 

Flammable and combustible aerosolised 
particles, mists vapours, fumes 

Paper and cardboard 
manufacturing 

Paper & cardboard processes bleaching 
fibres and paper - use of peroxides, 
fibreboard box manufacture 

Combustible particles in the form of fibres 
and dusts, flammable or combustible 
materials and articles, oxidising agents 

Petroleum Industry  
and other chemical 
manufacturing 

Crude oil & other petroleum products 
such as petroleum gases, petroleum 
fuels & oils including diesel & biodiesel 
bitumen, kerosene, etc 

Generation of flammable and combustible 
hydrocarbons in the form of flammable gases  

Pharmaceutical Bulk storage, mixing & blending Flammable and combustible materials and 
articles 

Plastics manufacture Plastics incl. vinyls, ethylene, styrene, 
vinyl chloride 

Flammable and combustible solids, powders, 
oxidation, heat, static sparks 

Printing industry Inks, dyes, solvents, paper and 
cardboard 

Flammable and combustible materials and 
articles. For example: paper & cardboard 

Recycling and waste 
disposal 
 

landfill burial of organic wastes, tyre 
shredding, paper and cardboard 
accumulation 

Generation of methane gas, combustible 
rubber particles and dusts, combustible paper 
products 

Road works Asphalt and bitumen, LPG heating, 
kerosene & solvents 

Flammable and combustible materials and 
articles 

Sewage treatment Organic waste treatment Generation of methane and hydrogen 
sulphide gases 

Textile industry Cotton, linen, silk, synthetics Fibres 
Tyre manufacture  Hot rubber moulding, gluing and 

grinding rubber 
Heat, flammable & combustible glues, 
combustible dusts and solids 

Underground car parks  
& cellars 

Accumulation of heavier than air gases, 
carbon monoxide 

Flammable gas and asphyxiant 

Wood working Milling and processing, Furniture and 
cabinet making glues, thinners, oils, 
waxes, plastics, rubber, shellac 

Saw dust, and fine wood dusts, flammable & 
combustible solvents 

 



APPENDIX J – PRACTICAL EXAMPLES OF CONTROL MEASURES  

The following table illustrates some situations involving risks from hazardous chemicals that may 
be encountered in the workplace, and provides some examples of controls that may be considered 
to eliminate or minimise the risks.  The conclusions you make in your assessment should be 
supported by clear and valid evidence.  
 
Examples  Examples of controls 

• Use of petrol driven vehicles in poorly 
ventilated work areas 
 

• Activities which involve prolonged skin 
contact with hazardous chemicals that  
are either readily absorbed through the  
skin or that can directly affect the skin 
 

• Handling of caustic or acidic chemicals 
where there is a potential for splashes  
onto the skin or eyes 

 
• Dry sweeping of fine particulates 

 
• Manually cleaning printing screens  

or large printing rollers with large quantities 
of volatile solvents. 

• Ensure adequate ventilation. Consider  
use of electric or diesel vehicles. 
 

• Change work practices to avoid skin 
contact, or select and use appropriate  
PPE to control exposure 
 

• Consider installing automated systems  
to dispense or transfer chemicals between 
containers. Use eye protection. Provide  
an emergency eyewash facility. 
 

• Use vacuum cleaning as an alternative,  
or wet cleaning methods.  
 

• Automate or enclose the process and 
ensure adequate ventilation. Use non-
volatile solvents or detergent/water based 
cleaning solutions 

• Processes for which monitoring results 
approach or exceed exposure standards 
 
 
 

• Evidence of significant quantities  
of fine deposits on workers and surfaces,  
or processes that generate fine mists  
or solid particulates (including fumes) 
 within the breathing zones of workers 
 

• Application of volatile chemicals over large 
surface areas 

• Upgrade ventilation systems so that 
monitoring results are well below the 
exposure standard. More efficient 
ventilation systems may avoid the need for 
expensive air monitoring in some situations. 
   

• Review control measures of the process  
to minimise release of particles at the 
source.  Examples may include enclosing 
the process or installing ventilation systems. 
Review and revise housekeeping 
procedures to remove dust build up  
more frequently.  
 

• Substitute less volatile and hazardous 
solvents.   

The following information provides more specific guidance and recommendations on managing  
the risks for particular types of hazardous chemicals, primarily those hazardous chemicals that are 
dangerous goods. It gives in more detail some precautions that you should consider to assist in the 
safe management of higher hazard chemicals like gases under pressure, flammable liquids and 
solids, self-reactive and oxidising substances as well as advice on how to manage the risks during 
the abandonment or removal of underground storage tanks. 

GAS CYLINDERS (Gases under pressure) 
Used or empty cylinders should be treated with the same precautions as for full cylinders, since 
residual hazards remain. 



Testing and maintenance of gas cylinders 
Gas cylinders need to be tested periodically to ensure that they remain safe to use.   
A poorly maintained gas cylinder can leak, exposing workers to harmful or potentially explosive 
vapours, or fail catastrophically.  In-built safety features may also become inoperable over time. 
Details of inspection and testing for gas cylinders are provided in AS 2030.1: Gas cylinders – 
General requirements.  

As a guide, gas cylinders should be tested every 10 years for dry gases and more frequently for 
damp or corrosive gases – check with the gas supplier if you need advice. The last test date will be 
stamped on the cylinder near the valve or on the collar, or on the foot ring of some small cylinders. 
If the test period has expired, the cylinder may be unsafe to use and it should not be refilled until it 
is re-tested (and receives a new date stamp). However, it is permissible to use up the cylinder’s 
contents after its test date has expired, prior to testing. Alternatively it could be replaced with a new 
cylinder. Testing stations can give advice on disposal of a used cylinder if you wish to replace it. 
Owners of cylinders should keep records of testing and test dates.  

Storage and handling of gas cylinders 
Cylinders may be stored safely by following these steps:  

• any cap provided for use with a cylinder is kept in place on the cylinder at all times when 
the cylinder is not being filled and not connected for use 

• the cylinder valve is kept securely closed when not in use, including when empty (unless 
the cylinder is connected by permanent piping to a consuming device) 

• any removable valve protection cap or valve outlet gas tight cap or plug is kept in place  
on the cylinder at all times (unless the cylinder is being filled or connected for use) 

• keep the cylinder secured against unintended movement by installing chains preventing  
the cylinder from falling 

• do not lubricate valves or attempt repair of leaks – if the valve is not closing properly, 
immediately remove the cylinder to a safe area outdoors and seek expert assistance  

• have a water hose or fire extinguisher handy to put out any small fire close to the cylinder – 
a water spray can also be used to keep the cylinder cool in the event of a fire.  

To ensure the in-built safety features of a cylinder function correctly, cylinders of liquefied 
flammable gas need to be positioned so that the safety relief device is in direct contact with the 
vapour space within the cylinder. Keep the cylinder upright, unless the design permits other 
positions – this depends on the position and operation of the relief device. If in doubt check  
the manufacturer’s or supplier’s instructions.  

For further guidance on safe storage and handling of gas cylinders, refer to AS 4332: The storage 
and handling of gases in cylinders.   

Further advice on storage and handling of specific gases is available from the following Australian 
Standards: 

• AS/NZS 2022: Anhydrous ammonia – Storage and handling  
• AS 1894: The storage and handling of non-flammable cryogenic and refrigerated liquids 
• AS/NZS 2927: The storage and handling of liquefied chlorine gas 
• AS 3961: The storage and handling of liquefied natural gas 
• AS/NZS 1596: The storage and handling of Liquefied Petroleum (LP) gas 
• AS 4839: The safe use of portable and mobile oxy-fuel gas systems for welding, cutting, 

heating and allied processes 

• AS 4289: Oxygen and acetylene gas reticulation systems 
  



UNODOURISED LIQUEFIED PETROLEUM GAS (LP GAS) OR DIMETHYL ETHER  
Although the sense of smell should not be relied upon to detect gas leaks and hazardous 
chemicals, it can often provide some level of warning to nearby workers in some instances.  
Unodourised LP Gas can be particularly hazardous and, due to the absence of any discernable 
odour, it cannot be detected by the sense of smell. Dimethyl ether (DME), a highly flammable gas, 
is often used as a propellant for LP gas.  

The risks from storing and using unodourised LP Gas can be reduced by using the following 
control measures:  

• Keep the storage and handling of unodourised LP Gas or DME to a minimum, and restrict 
uses to those for which no less hazardous alternative is available (e.g. aerosol propellant) 

• The area where it is stored and handled should be well ventilated, or in a room designed  
for that purpose fitted with explosion ventilation, or in the open. Access to these areas 
should be restricted to essential personnel. 

• Gas detection equipment should be installed to detect gas where an explosive atmosphere 
could develop and provide an automatic alarm before dangerous levels of gas are reached 
so that immediate action may be taken. The gas detector should emit an audible sound  
and have a visual display. 
  

FLAMMABLE LIQUIDS IN PACKAGES AND IN BULK (Class 3 dangerous goods) 
Australian Standard AS 1940: The storage and handling of flammable and combustible liquids 
provides guidance on the safe storage and handling of flammable and combustible liquids, 
including aspects such as package stores, bulk storage, tank design, pipework and valves.  
 

ABANDONING OR REMOVING UNDERGROUND TANKS OF FLAMMABLE LIQUIDS 
The WHS Regulations require notification to the regulator when an underground, partially 
underground or fully mounded tank containing flammable liquids or flammable gases is to be 
abandoned.  When the container no longer contains hazardous chemicals, placards and signs 
should be removed. 

Any work on existing or abandoned underground tanks or associated pipework is potentially 
dangerous where residual levels of the flammable gases, liquids and vapours are present.  
Introducing an ignition source may cause an explosion or other dangerous occurrence unless 
suitable procedures are adopted.  

Tar-like deposits and sludge may have accumulated in the tank and pipe work. Flushing with  
water may not remove them and vapour testing may not detect this. Exposure of these deposits  
to air and sunlight under normal temperatures, or work involving heat (e.g. use of grinders or oxy-
acetylene cutting), may release vapours creating a potential explosion hazard. 

By following the steps listed below, the likelihood of dangerous occurrences can be minimised  
or even eliminated: 

• Remove the tank from the ground and transport to a disposal area and arrange for the tank  
to be decommissioned. 

• Fill the tank with an inert solid material like concrete or sand.  
• If it is intended that the tank be used again (within two years), you can fill the tank with water 

and a corrosion inhibitor.  

Further information on removal and disposal of underground tanks is available in Australian 
Standards, for example AS 4976: The removal and disposal of underground petroleum  
storage tanks. 

  



SELF-REACTIVE SUBSTANCES, FLAMMABLE SOLIDS, PYROPHORIC LIQUIDS AND 
SOLIDS, SELF-HEATING SUBSTANCES AND MIXTURES AND SUBSTANCES WHICH IN 
CONTACT WITH WATER EMIT FLAMMABLE GAS  (Class 4 dangerous goods) 
There are a number of key considerations for controlling the fire risks from storing and handling  
the above types of hazardous chemicals. These include:  

• ensuring non-combustible materials are used in the construction of buildings  
and storage areas 

• installing and maintaining appropriate fire protection systems 
• utilising separation distances (or barriers such as fire resistant screen walls) 
• ensuring ignition and heating sources are controlled within the storage and handling areas, 

for example, electrical equipment used in these areas is intrinsically safe 

• ensuring adequate ventilation and/or extraction is provided to avoid creation of a hazardous 
atmosphere or hazardous area 

• installation of explosion doors or vents if there is the potential that flammable gases  
or vapour could be formed or there is the potential to form combustible dusts 

• ensuring that the storage area is moisture free and protected from the elements 
• ensuring that measures are taken to protect light or temperature sensitive materials,  

for example, by installing temperature controls or protecting from direct sunlight. 

Tanks to be used for storing or handling these hazardous chemicals should be designed  
and operated to ensure that:  

• moisture cannot enter the tanks 
• valves and fittings are readily accessible, easily operated and operate as designed 
• if practicable, remote operation for primary shut off valves at the tank is provided.   

FLAMMABLE SOLIDS (Class 4.1 dangerous goods) 
Nitrocellulose film and other nitrocellulose products – handling and storage 
Nitrocellulose film and product containing nitrocellulose can represent a significant explosion 
hazard if the risks are not properly controlled. Risks can be minimised by:  

• reducing the amount of material stored or handled in the work area at any one time 
• ensuring the storage and handling area is constructed from non-combustible materials  
• ensuring there is sufficient means of escape in the event of an emergency. For example, 

use of outward opening doors, and removing all non-essential furniture and equipment from 
the work area to allow unimpeded access to the emergency exit 

• eliminating all ignition sources, including  
o using intrinsically safe electrical wiring and equipment suitable for use  

in hazardous areas 
o guard or enclose heating elements and other electrical equipment to prevent  

ignition or decomposition of any nitrocellulose products  
o keeping the temperature of any surfaces and equipment (including enclosures)  

to a suitably safe temperature for the material being used 
• installation of an automatic sprinkler system 
• preventing the accumulations of excessive amounts of waste materials 
• displaying suitable signs warning of hazards and precautions (for example, “No smoking”).  

 



OXIDIZING AGENTS (Class 5.1 dangerous goods) 
Oxidising substances are hazardous chemicals that are reactive and can support combustion.  
They can react and are incompatible with a range of other substances including organic materials 
(wood, paper) and hydrocarbon solvents. You should always refer to the SDS to check for any 
incompatibilities with the materials you are using, storing or handling. 

Unintended dangerous reactions of oxidising agents can be avoided by observing the following 
precautions:  

• keep away from combustible or readily oxidisable materials, including fuel containers,  
sulfur and powdered metal and any other incompatible materials. Stores of oxidisers should 
be a reasonable distance away (for example, at least 5 m) 

• place packages and containers on clean pallets, racks or shelving to allow easier detection 
of leaks and to prevent contact with other substances.  Some oxidising chemicals can ignite 
on contact with timber, therefore, old and weathered pallets should not be used 

• Eliminate sources of heat if practicable. If this is not practicable, ensure that heat sources 
do not allow the oxidising agents to be heated to within about 15°C of their decomposition 
temperature  

• keep packages closed when not in use to avoid spillage 
• do not park or drive any vehicles (e.g. forklifts) nearby because heat from the engine  

or fuel or oil leaks may cause a dangerous occurrence 
• do not store any liquids above oxidizing agents in case leaks cause incompatible materials 

to spill onto the oxidising substance 
• do not allow accumulation of dust and keep surfaces clean in areas where oxidising 

substances are handled in the workplace 
• clean up spillages immediately and dispose of waste in accordance with your local 

regulations. Do not mix substances in the waste bin because they might react or cause  
a fire.  

Solid (dry) pool chlorine 
If your workplace keeps large quantities of solid (dry) pool chlorine on the premises, avoid 
dangerous reactions by observing the precautions listed above. You should also ensure that the 
pool chlorine is kept a safe distance away (e.g. at least 10 m) from any ammonium salt like 
ammonium sulfate, or be separated from it by suitable bunding. 
 
ORGANIC PEROXIDES (Class 5.2 dangerous goods) 
Organic peroxides are capable of self-reaction and stabilizers are usually necessary. Some are 
classified as “Goods too dangerous to be transported” and extreme caution is needed when storing 
or handling these materials.  

Like oxidising agents, organic peroxides can be highly reactive with incompatible materials  
and precautions are necessary to avoid unintended reactions occurring. Risks can be eliminated  
or minimised by observing the following precautions:  

• keep packages in a specifically designated and designed cabinet, room or external  
storage building containing explosion vents and/or doors to limit the effects in the event  
of an explosion 

• keep a suitable safety zone (e.g. 5 m) opposite the cabinet or storeroom doors  
and blow out panels 

• use cabinet doors with friction or magnetic catches to allow any pressure build up  
to escape more easily 



• keep nothing else in the organic peroxides store.  If this is not practicable, then measures 
should be taken to ensure that incompatible materials cannot come into contact with the 
organic peroxides 

• keep the storage area free of waste, dirt, dust or metal filings (these could react with 
spillages) or any combustible materials 

• eliminate ignition sources inside, or outside within a suitable exclusion zone (e.g. 3m)  
of the storage area or entrance to the store 

• keep packages on sealed or laminated hardwood or coated metal shelves free from rust  
or corrosion to avoid a harmful reaction in the event of a spill 

• keep a space of at least 100 mm between the packages and the floor, ceiling, or walls. 
Fitting a guarding system or raised shelving can assist with this 

• keep suitable spill containment equipment close to the store which can be accessed quickly 
and used in the event of a spillage 

• if opening packages, take them at least 3 m clear of the store. Reseal all packages before 
returning them to the store.  

 
Temperature controls can be important in the safe handling and storage of organic peroxides.   
To avoid harmful reactions or decomposition of the organic peroxides due to temperature: 

• determine any critical temperatures including any recommended maximum temperature.   
The label and SDS may provide this information. Otherwise, other sources should be 
consulted. Keep the store within the recommended temperature range for the different 
types of organic peroxides present and keep organic peroxides out of direct sunlight 

• do not permit heating to be installed in the storage area. 
If cooling or refrigeration is required to maintain the desired temperature in the storage area, expert 
advice should be obtained because air conditioners and unmodified refrigerators are potential 
ignition sources. 

Further information on storage and handling of organic peroxides can be obtained from AS 2714: 
The storage and handling of organic peroxides.  

CORROSIVES (Class 8 dangerous goods) 
Corrosive substances and mixtures [class 8 dangerous goods] can be either alkaline or acidic and 
these two categories are incompatible. Acids should never be stored with alkaline chemicals due  
to the potential for harmful reactions. Some reactions of acids and alkaline chemicals can be highly 
exothermic and rapidly generate large amounts of gas, causing an explosion risk.   

Risks associated with storage and handling of corrosive substances and mixtures can be 
eliminated or minimised by observing the guidance in the following Australian Standards:  

• AS 3780: The storage and handling of corrosive substances 
• AS 1940: The storage and handling of flammable and combustible liquids (where the 

corrosive substance or mixture is also a flammable liquid or has a dangerous goods 
Subsidiary Risk of Class 3 (flammable liquid)  

• AS/NZS 3833: The storage and handling of mixed classes of dangerous goods, 
 in packages and intermediate bulk containers.   

 
Eyewash and safety showers should be readily accessible where corrosives are handled  
or transferred.  



APPENDIX K – CASE STUDIES 

A number of examples illustrating the process of risk assessment and control are presented  
in this section. They do not cover all the possible hazards, risks and control options for the 
particular situations described. Their purpose is to demonstrate the different ways in which the 
process can be carried out, and the steps involved in making decisions – particularly about the  
risk and the controls to be put in place. As these case studies show, the complexity of the process 
depends on the substance(s) used and the nature of the work.  
 

Case study 1: Motor vehicle finishing workshop 
 
A spray-painting shop uses isocyanate spray paints and organic solvents for equipment cleaning 
and paint thinning. 

One of the spray-painters reported symptoms of skin rash and light-headedness, which often occur 
at the end of his shift. The reported symptoms are consistent with exposure to isocyanates. It was 
decided to assess the processes undertaken at the shop to see if any measures could be taken  
to reduce exposure to the chemicals being used. 

The team at the spray-painting shop were not experienced in carrying out risk assessments  
so engaged the services of a professional occupational hygienist. 

The team assessed the working environment and found significant risk of exposure to isocyanates 
and organic solvents in the four main tasks carried out at the premises. 

• Mixing: This manual operation is performed in a segregated area with no mechanical 
ventilation. According to the SDS, most of the isocyanate present in the paint hardener 
(HDI) was present in a relatively non-volatile pre-reacted form (a “pre-polymer”) and the 
concentration of the more volatile non-polymerised form was less than 0.4 %. Given the 
nature of the task, inhalation exposure to HDI vapour or aerosol during mixing was low. 
However, there remained a significant risk to health due to potential skin exposure because 
gloves are not generally worn. The mixing takes around 15 minutes to complete and is 
performed as required. 

• Colour matching: This is carried out in the same area as the mixing and involves spraying 
 a test panel until the required colour is achieved. It was concluded that there is a significant 
risk of short-term inhalation exposure to isocyanate-containing aerosol and vapour because 
respiratory equipment is not routinely worn for this task and there is no ventilation. There  
is also a risk to health through skin exposure to isocyanates because suitable PPE is not 
generally worn. The colour matching takes approximately five minutes and is undertaken  
no more than twice in any given day. 

• Spray painting: A brand-name two pack paint system is used for spray painting vehicles. 
This is carried out in a ventilated down-flow booth that complied with AS/NZS 4114: Spray 
painting booths – Design, construction and testing but had not been maintained properly  
for some years. The spray painter wears a half-face combined particulate/vapour respirator 
while performing this task and no other protective equipment other than standard cotton 
overalls. It was concluded that there was significant inhalation risk to the spray painter  
as the respiratory equipment was not suitable for the task. There was also a risk of skin 
contact because suitable PPE, such as gloves was not worn. The spray painter spends  
up to six hours per day spraying. 

  



• Cleaning: This task is also carried out in the same area as the mixing and colour matching 
operations. Used equipment is soaked in an open vessel containing organic solvent. 
Solvent-soaked rags used for cleaning were placed in an open bin beside the mixing table 
for disposal. According to the SDS, the solvent is flammable. Equipment cleaning takes 
around 30 minutes and is performed at the end of the day. The solvent is stored in a flame-
proof, lockable cabinet when not in use. 

 
The assessment also considered the potential for a fire or explosion resulting from the use of the 
flammable solvent. The assessment indicated that the use of solvents was not extensive and only 
small quantities were kept on the premises at any one time. Solvents are stored in a lockable, 
flame-proof cabinet. Paints were thinned and mixed when required in a dedicated work area and 
no ignition sources were present in that area. When used for cleaning of equipment, this was in the 
same area and had electrical equipment that was rated as intrinsically safe in accordance with the 
relevant Australian Standards. 
 

The following main actions from the assessment are recommended:  
• regular maintenance and testing of ventilation rates and the clearance time of the  

spray booth 
• regular replacement/cleaning of filters in the spray booth 
• provision of suitable personal protective equipment including respiratory protection against 

solvent vapours during spray painting and airborne isocyanates 
• regular air monitoring of solvent vapours and isocyanates  
• health monitoring (including biological monitoring) for determining isocyanate exposure  

be considered 
• appropriate training of workers. 
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TASK ROUTE OF 
EXPOSURE 

CONTROLS ALREADY 
IN PLACE? RISK TO HEALTH? Yes/No/Not Sure ACTIONS TO BE TAKEN 

 MIXING 

Skin No specific controls are 
used Yes 

SDS states that isocyanate and thinning 
solvent exposure can cause skin irritation. 
The risk of exposure is high because 
protective clothing is generally not worn. 

Gloves and overalls should be worn as stipulated on SDS 

Inhalation No; the area used for this 
task is not mechanically 
ventilated 

Yes 

SDS of pre-polymer indicates only 0.4% 
content of volatile HDI. Given the nature 
and duration of the task, the risk of 
exposure from inhalation is not considered 
significant. 
 
There is risk to health from inhalation from 
solvents used for thinning paints. 

Air monitoring should be considered to assess levels of solvents used for thinning 
paints. 
 
Due to low levels of volatile HDI in paint, the risk is low, however, it may still be 
worth considering air monitoring for isocyanates too. 

Ingestion No eating, drinking or 
smoking permitted. No Procedures are followed. N/A 

COLOUR 
MATCHING 

Skin No specific controls are 
used Yes 

The risk of skin exposure is high because 
gloves and suitable overalls are not worn 
for this task. Isocyanates are skin irritants 
and sensitisers 

Gloves and overalls should be worn as per SDS to prevent skin contact. 

Inhalation No specific controls are 
used 

Yes 

Short-term inhalation exposure of 
isocyanate aerosol and vapour is high 
during spraying because no respiratory 
protection is worn. Exposure standard 
may be exceeded during this task. 
Isocyanates are respiratory irritants and 
sensitisers 

This task should be performed wearing an air-fed, full-face respirator to prevent 
inhalation. 
 
Perform task in down flow spray booth. Immediately service down flow booth to 
ensure it is working as designed and installed. 
 
Air monitoring for isocyanates is recommended unless process moved to 
ventilated area. 

Ingestion No eating, drinking or 
smoking is permitted No Procedures are followed N/A 

SPRAY 
PAINTING 

Skin No specific controls are 
used Yes 

The risk of skin contact is high because 
isocyanate-based paint is sprayed without 
protective clothing being worn. 
 
The respirator only covers half the face of 
operator so skin on face and head at risk 
of exposure 

Protective gloves and overalls should be worn as per SDS to prevent skin 
contact. 
 
Air-fed, full face respirator should be worn. 



TASK ROUTE OF 
EXPOSURE 

CONTROLS ALREADY 
IN PLACE? RISK TO HEALTH? Yes/No/Not Sure ACTIONS TO BE TAKEN 

SPRAY 
PAINTING 
(cont.) 

Inhalation 
A combination 
particulate/vapour respirator 
is used. This respirator only 
covers half of the face. 

Yes 

This task is performed in a down-flow 
booth which has not been maintained 
properly for some years. 
 
Furthermore, the respiratory equipment is 
inadequate; particulate/vapour respirators 
are not particularly suitable for spray 
painting. Health effects from inhalation of 
isocyanates are serious and can be 
irreversible. The task is long in duration 
and the exposure standard is very low. 
This is a high risk activity. 

Downflow booth should be immediately serviced and tested to ensure it is 
working effectively. A regular maintenance program needs to be  put into place. 
 
Spray painting should be undertaken using a full-face, air-fed respirator.  
 
Health monitoring should be considered to ensure controls are adequate. 

Ingestion No eating, drinking or 
smoking is permitted No Procedures are followed N/A 

CLEANING 

Skin No specific controls are 
used Yes 

Gloves and overalls are generally not 
worn. Although the task is relatively short, 
the solvent is highly flammable and a skin 
irritant. The risk of skin exposure is high 
due to no gloves being used. SDS states 
that prolonged skin contact with the 
solvent may lead to dermatitis. 

Consider automated spray-gun washing up unit 
 
Use gloves and overalls are per SDS 

Inhalation No specific controls are 
used 

Yes 

The solvent is volatile and represents an 
inhalation risk. 
 
Cleaning is performed in an open vessel 
and soiled rags stored in an open bin with 
low ventilation in the room, which can 
allow solvent vapour to build up. 

Install wash-up units fitted with LEV 
 
Use respirator fitted with organic vapour cartridge 
 
Use a closed vessel to minimise evaporation and perform cleaning in area with 
better ventilation. 
 
Store solvent-soiled rags in a suitable, sealed container  prior to disposal. 

Ingestion No eating, drinking or 
smoking is permitted No Procedures are followed N/A 

 



ARE THERE ANY REPORTED HEALTH EFFECTS?: 
A spray painter has reported skin irritation and light-headedness after spray painting. These symptoms are consistent with exposure to isocyanates. Immediate action is necessary.  
The affected employee should be moved on to different duties and immediately assessed by a medical practitioner and should not return to spray painting until cleared to do so. 

PHYSICOCHEMICAL EFFECTS: 
Flammable solvents are used in the workshop however quantities are small. The solvent being used is highly flammable. It is stored overnight, along with any generated waste, in a lockable, 
flame-proof cabinet prior to disposal by a local waste company. There have been no reported spillages in the past 12 months and no fires have occurred. Smoking is prohibited and the 
procedure strictly adhered to and there are no other sources of ignition close to the storage or mixing areas. The equipment in the spraying work area is rated as intrinsically safe.  
The overall risk of fire is not significant if current procedures are maintained. 

OTHER COMMENTS: 
The workshop has strong chemical odours. The filters servicing the spray booth should be cleaned and/or replaced at the end of each working day to prevent the build up  
of ignitable vapours from spraying operations. 
Spray booth has not been serviced for some time and air flow does not meet AS requirements. 
It is recommended all spray painters undergo regular health monitoring checks to ensure the integrity of controls in place. 
 
A detailed report* is attached (*report not provided for the purpose of this example) 

ACTIONS ARISING: 
See above assessment matrix for action in light of the assessed processes. 
Particular attention should also be paid to the following to ensure that controls maintain their integrity and protect employees 

• Scheduled testing of the downflow ventilation system 
• Regular replacement/cleaning of filters in the spray booth 
• Regular assessment of PPE to check for any signs of wear and tear (refer to manufacturer’s instructions) 
• Supervision and training of personnel in the use of PPE and other controls 
• Filters for air supply to be cleaned or changed at regular intervals and according to the manufacturer’s instructions 
• Regular air monitoring should be considered for operations where employees are exposed to solvent vapour or isocyanates. 

 
ASSESSMENT RESULT AND RECOMMENDATIONS BY (person responsible): Occupational Hygiene Consultant Pty Ltd. 

 
ACTIONS DUE BY AND RE-INSPECTION DATE: 1 March 2012 

APPROVED BY/NAME:  General Manager                                    SIGNATURE:                          DATE: 2/1/2012 
 
 
ASSESSOR’S SIGNATURE:          Occupational Hygiene Consultant Pty Ltd           SIGNATURE:                                     DATE: 2/1/2012 
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Case study 2: Vapour Degreasing Operation  
 
Job description  
Small metal components are produced on an automated press that uses oil as a lubricant for the 
cutting tool. The components are collected in a metal basket and then manually transferred into  
the solvent vapour-degreasing unit to remove the oil. Trichloroethylene is used as the degreasing 
solvent. One operator runs the press and the degreasing unit.  

Information about the chemical classification:  
Manufacturer’s SDS and label indicate that trichloroethylene (a volatile solvent) is a hazardous 
chemical. The oil is not classified as a hazardous chemical.  

Health effects for the different routes of exposure:  
The SDS indicates that exposure through inhalation can affect the central nervous system and 
organs such as the liver, lungs and kidneys. Skin and eye irritation can also occur on contact.  

Physicochemical hazards of the chemical 
Stable at normal conditions, and stable under recommended storage conditions.   
Flammability – substance is not flammable. However, it decomposes in a fire giving off toxic fumes: 
hydrogen chloride gas  
Conditions to avoid: Keep away from open flames, hot surfaces and sources of ignition. 
Materials to avoid: Incompatible with strong bases and oxidizing agents, alkaline metals / alkaline 
earth metals. 
 
Exposure standard:  
The exposure standard for trichloroethylene is 10 ppm (parts per million) in air averaged over  
an 8-hour period. Trichloroethylene also has a short-term exposure limit (STEL) of 40 ppm 
averaged over a 15 minute period.  

Controls already in place  

Task: normal operation  
The degreaser is fitted with a cooling coil to prevent escape of the hot vapour. The baskets are 
lowered into, and raised out of the degreaser at a pre-set controlled rate (slow speed) using a 
winch to minimise vapours being dragged out of the unit.  

Task: cleaning out the sludge  
Before the operator enters the degreaser to clean out the sludge, the solvent is drained out of the 
unit. A half-face respirator and gloves are worn. This task is carried out approximately three times 
a year.  

Task: storage areas 
The chemical is stored away from incompatible materials.   

Routes of exposure   
Considering the nature of the hazardous chemical and the task during normal operation, the main 
route of exposure is inhalation. There is very little potential for skin and eye contact during normal 
operation because of the way the components are handled and the solvent readily evaporates. 
This would also apply to ingestion.  
 
When cleaning out the sludge at the bottom of the degreaser, there is the potential for significant 
skin and eye exposure in addition to inhalation.  



Evaluation of risk to health  
It was determined that there is a risk to health for the following reasons:  
• The degreaser is quite old and poorly maintained.  
• A very strong solvent odour can be detected in the vicinity of the degreaser, particularly 
when lifting the basket out. This is because the components trap the condensing solvent vapour.  
In this case, stacking the components in the basket in a different way would not overcome this 
problem.  
• The operator has reported symptoms of eye irritation and light-headedness.  
• The operator would be exposed to a very high level of trichloroethylene vapour whenever 
the build-up of sludge is cleaned from the bottom of the degreaser. Although this task is only 
performed occasionally, it requires the operator to get into the degreaser and as such is a ‘confined 
space entry’ which comes under the WHS (Confined Spaces) Regulations. Exposure to the 
substance in this confined space poses a serious risk to health (possibly death) particularly through 
inhalation of trichloroethylene vapour. The personal protective equipment used provides 
inadequate protection.  

Evaluation of risks from physicochemical hazards 
Since the chemical is stored away from incompatible materials, the risk of hazardous reactions 
occurring during storage is minimal.   
Controls to be put in place  
The sole purpose of the vapour degreasing operation is to remove the fine coating of oil and supply 
the client with a clean product. Discussion with the client indicated they prefer the components to 
be coated with oil as it protects against corrosion whilst the components are stored on their 
premises. Therefore it was decided that the use of trichloroethylene be eliminated.  



Case study 3: Cleaning offices  

Risk Assessment Report Date: 20 June 2011 
Assessor(s):  
Management and health and safety representative  

Job description:  
Products used by cleaners of several office blocks include a disinfectant, a toilet cleaner and a 
glass cleaner. The toilet and glass cleaners are used as supplied. The disinfectant is diluted with 
two parts of water and sprayed and wiped onto surfaces. Dilution (mixing) of the disinfectant (Zap) 
takes place in a central storeroom.  

Hazardous chemical:  
The SDS for Zap indicated that the product is classified as hazardous. Manufacturers of the other 
products confirmed that their products were not hazardous according to the WHS Regulations.  
 

Form:  Water based concentrate  

Active ingredient:  Sodium hypochlorite (15%)  

Health effects:  Skin, eye and respiratory irritant; prolonged  

 skin contact may cause dermatitis  

Routes of 
exposure: 

Skin, eyes and inhalation (particularly spray mist). Exposure through 
ingestion is not considered to present a risk to health because of the 
nature of the tasks and the controls in place (see below). 

Physicochemical 
hazards 

May decompose above 40°C, in sunlight or in contact with acids.  Also 
reacts with oxidisable materials, heavy metals (which act as catalysts), 
reducing agents, ammonia solutions, ether, and many organic and 
inorganic chemicals such as paint, kerosene, paint thinners, shellac, 
grease and oils.  May liberate chlorine gas on decomposition.   

Who is exposed:  
All cleaners are involved in the mixing and application of Zap.  

Frequency and duration of exposure:  
Mixing (dilution) is done once at the start of each shift. It takes approximately a minute to perform 
this task.  Workers use the working strength solution for 4 hours a day, 5 days a week.  

Controls already in place:  
• Cleaners are provided with training on the hazards of using the chemicals, including correct 

storage locations.   
• Cleaners are provided with rubber gloves.  
• There is good general ventilation in the storeroom.  
• Eating, smoking and drinking is prohibited in the storeroom. Signs to this effect are displayed.  
• Washing facilities are available in the storeroom and in the areas where Zap is used.  
• Only non-metallic plastic containers are used for mixing and it is stored indoors away from 

direct sunlight.    
 



Risk Assessment Worksheet  

Task  Routes of 
exposure  Risk to health? (Yes/No/Not sure)  

Mixing  Skin/eyes  YES:  
• Handling of the concentrate presents the greater risk – 
particularly to skin and eyes.  
• Splashes to the skin and face have occurred  
occasionally when decanting concentrate.  
• Gloves provided are not always worn.  
• Goggles or a face shield are not provided.  

Inhalation  NO:  
• Exposure through inhalation does not present a risk  
to health due to the short duration of the task.  
• Adequate general ventilation.  
• Potential for generating fine spray mist during this task  
is negligible.  

Spray and 
wipe  

Skin  YES:  
• Gloves provided are not worn very often.  
• SDS indicates that prolonged contact even with the diluted 
substance may cause skin irritation and possibly dermatitis.  

Inhalation  YES:  
• When working in confined, poorly ventilated areas.  
• Fine spray mist generated by spray applicator.  

 

Risk control actions:  
• Purchase the concentrate in containers fitted with a dispenser (tap) to minimise the potential  

for spills and splashes during decanting. Hang a small plastic container under the tap 
dispenser to contain any drips. Alternatively, an automatic dilution and dispensing system may 
be installed to avoid contact with the concentrate.  

• Use a more dilute working strength solution. The directions for use on the label recommend a 
concentration of 1-2% for this type of application. Cleaners have been using a more hazardous 
5% working strength solution. The reason for this is not known.  

• Use a coarse spray applicator to reduce the potential for exposure through inhalation.  
• Make further enquiries about alternative products by contacting manufacturers. Consider 

purchasing a ready-to-use (1-2%) solution of the product to eliminate mixing, or consider  
a less hazardous product.  

• Rubber gloves must still be worn during application of the dilute solution, in order to avoid 
prolonged contact. Information and training is to be provided on the nature of the hazards,  
risks and the need to wear the gloves.   

 



 
 

 
 
 

Case study 4: Pesticide spraying 

Assessor(s): Manager; health and safety representative; spray operator 

Hazardous chemical:  

Product name: Chlorpyrifos 500 EC 

Form: Solvent based concentrate containing 500 grams per litre of Chlorpyrifos in a hydrocarbon solvent 

Active ingredient: Chlorpyrifos (an organophosphorus insecticide) 

Health effects: Nervous system (cholinesterase inhibition) 

Major routes of exposure: Inhalation (spray mist and solvent) and skin absorption (Chlorpyrifos is readily absorbed through intact skin). 
Chlorpyrifos is an insecticide used on vineyards. Sometimes other liquid organophosphates are also used, following the same mixing and 
spraying techniques. Therefore this assessment would also cover their use.  

500ml of the concentrate is poured (decanted) from a 20 litre drum, into a plastic jug. Before pouring this into the spray tank of a tractor-drawn 
air blast sprayer, water is added to the tank to dilute the concentrate to a concentration of 0.25 grams per litre (i.e. 2000 times dilution).  

The tractor-drawn air blast sprayer can generate a large quantity of fine spray mist. 

Chlorpyrifos is sprayed two to three times a week on several vineyards from about October to February. 

One operator, who has completed the Farm Chemical Users Course (FCUC), does all the mixing, spraying and the cleaning up of the 
equipment used.  

Others who may be exposed to some Chlorpyrifos are those involved in thinning, pruning or repairing spray equipment. They are not 
considered to be at risk (refer to report). 

Physicochemical hazards: chemical is a flammable liquid category 4 (flash point 68°C).   

Job description: 



 

 
 

Task Routes Controls already in place Risk to health? Yes/No/Not sure Action 

Mixing Skin 

 

Gauntlet rubber gloves, PVC 
apron, gumboots and face shield 
worn. Measuring jug is rinsed 
immediately after use. Tap 
available for washing. 

Yes Spills and splashes have occurred. 
Chlorpyrifos is very toxic. It is handled 
in concentrated form. The SDS 
indicates it is easily absorbed through 
skin. If protective equipment is not 
worn or properly maintained there 
would be a serious risk to health.  

Consider ways of eliminating or reducing 
the use of the pesticide. Consider using a 
less hazardous pesticide. 

Investigate the use of suitable dispensers 
to minimise spills. A dispenser would mean 
that less personal protective equipment 
would be required. 

Inhalation Mixed in well-ventilated area. 

 

No The SDS indicates that Chlorpyrifos is 
not very volatile. The solvent is volatile 
but mixing only takes a few minutes 
and is done in a well-ventilated area. 

Ingestion No eating, drinking or smoking 
when handling the pesticide. 
Washing facilities are provided. 

No Procedures followed. Operator has 
attended training course. Supervision 
provided. 

Spraying Skin 

 

No specific controls besides a 
cotton hat, long sleeve cotton 
overalls and leather work boots 
are worn. 

Yes The operator may be exposed to spray 
drift although the pesticide is not as 
concentrated as when it is mixed. The 
airblast sprayer can generate a large 
quantity of fine spray mist. 

Consider the use of a tractor cabin to 
control the risk. 

If the use of a tractor cabin is not 
practicable, consider application 
techniques that reduce spray drift. 

Inhalation As above. Yes As above. 

Ingestion 

 

No eating, drinking or smoking 
when handling the pesticide. 
Washing facilities provided. 

No Procedures followed. 

Thinning 

Pruning 

Skin, 
Inhalation, 
Ingestion 

Recommended re-entry periods 
are observed. People doing 
these jobs also know when the 
vineyard was sprayed and the 
pesticide used. Jobs on the 

No Refer to “CONTROLS ALREADY IN 
PLACE”. Note: where re-entry periods 
are not given, operators doing these 
jobs do not enter the orchard for at 
least 24 hours so that the spray mist 

None. Current controls are adequate. 
Ensure existing controls are maintained. 



 

 
 

Task Routes Controls already in place Risk to health? Yes/No/Not sure Action 

Picking  vineyard are coordinated so that 
people not involved in spraying 
are kept well away from the 
areas where Chlorpyrifos 500 
EC is sprayed. These people 
are told when spraying is being 
done and where. 

has settled. 

Cleaning, 
service 
and repair 
of 
equipment 

Skin, 
Inhalation, 
Ingestion 

 

After spraying, the empty tank is 
rinsed and the nozzles flushed. 
Where the tank is not empty the 
remaining contents are disposed 
of in accordance with label 
instructions, including use of 
appropriate PPE.   

The spray equipment, including 
the tractor, is also hosed down. 
This process is repeated for the 
tank and the nozzles if the 
equipment is to be repaired or 
serviced externally. 

No 

 

 

 

Yes 

Where the spray tank is empty 
following spraying, the pesticide is 
further diluted during cleaning and the 
task is such that there is no likelihood 
of skin contact with the diluted 
pesticide/rinsing water. 

Where the tank is not empty after 
spraying, skin contact and inhalation 
may occur during emptying.  Risks are 
minimised by following label directions 
and wearing appropriate PPE.   

None  

Storage 
and 
mixing 

Fire risks Storage and mixing operations 
involving the flammable 
concentrate are a dedicated 
work area away from ignition 
sources and incompatible 
materials like oxidisers 
(hypochlorite bleach).   

Recommendations in AS 1940: 
Storage and handling of 

No Procedures in place and followed 
including not smoking in storage and 
mixing areas or while mixing.   

None 



 

 
 

Task Routes Controls already in place Risk to health? Yes/No/Not sure Action 

flammable and combustible 
liquids have been followed.   

Workers are provided with 
training and advised of the  
fire risks.   

 

Notes  

1. Organophosphate pesticides such as Chlorpyrifos, are hazardous chemicals for which health monitoring may be required. In this case, health 
monitoring is likely to be required for workers spraying and mixing the chemical if adequate controls are not used. However if adequate controls 
are in place and there is no risk to health, health monitoring may not be required. Workers not applying the insecticide, such as thinners, 
pruners and pickers, would not need health monitoring provided recommended re-entry periods are observed and spraying is not carried out 
near them when they are working.   
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