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Applicability and Approach 
These guidelines apply to projects that use, store, or handle any 

quantity of hazardous materials (Hazmats), defined as materials 

that represent a risk to human health, property, or the environment 

due to their physical or chemical characteristics. Hazmats can be 

classified according to the hazard as explosives; compressed 

gases, including toxic or flammable gases; flammable liquids; 

flammable solids; oxidizing substances; toxic materials; 

radioactive material; and corrosive substances. Guidance on the 

transport of hazardous materials is covered in Section 3 of this 

document.   

 

When a hazardous material is no longer usable for its original 

purpose and is intended for disposal, but still has hazardous 

properties, it is considered a hazardous waste (see Section 1.4).  

This guidance is intended to be applied in conjunction with 

traditional occupational health and safety and emergency 

preparedness programs which are included in Section 2.0 on 

Occupational Health and Safety Management, and Section 3.7 on 

Emergency Preparedness and Response.  Guidance on the 

Transport of Hazardous Materials is provided in Section 3.5.    

This section is divided into two main subsections: 

General Hazardous Materials Management: Guidance applicable 

to all projects or facilities that handle or store any quantity of 

hazardous materials.  

Management of Major Hazards: Additional guidance for projects or 

facilities that store or handle hazardous materials at, or above, 

threshold quantities39, and thus require special treatment to 

prevent accidents such as fire, explosions, leaks or spills, and to 

prepare and respond to emergencies.   

The overall objective of hazardous materials management is to 

avoid or, when avoidance is not feasible, minimize uncontrolled 

releases of hazardous materials or accidents (including explosion 

and fire) during their production, handling, storage and use.  This 

objective can be achieved by:  

                                                   
39 For examples, threshold quantities should be those established for emergency 
planning purposes such as provided in the US Environmental Protection Agency. 
Protection of Environment (Title Threshold quantities are provided in the US 
Environmental Protection Agency. Protection of Environment (Title 40 CFR Parts 
68, 112, and 355).  

Cfrankel
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• Establishing hazardous materials management priorities 

based on hazard analysis of risky operations identified 

through Social and Environmental Assessment; 

• Where practicable, avoiding or minimizing the use of 

hazardous materials. For example, non-hazardous materials 

have been found to substitute asbestos in building materials, 

PCBs in electrical equipment, persistent organic pollutants 

(POPs) in pesticides formulations, and ozone depleting 

substances in refrigeration systems; 

• Preventing uncontrolled releases of hazardous materials to 

the environment or uncontrolled reactions that might result in 

fire or explosion;   

• Using engineering controls (containment, automatic alarms, 

and shut-off systems) commensurate with the nature of 

hazard;  

• Implementing management controls (procedures, 

inspections, communications, training, and drills) to address 

residual risks that have not been prevented or controlled 

through engineering measures. 

General Hazardous Materials Management 
Projects which manufacture, handle, use, or store hazardous 

materials should establish management programs that are 

commensurate with the potential risks present.  The main 

objectives of projects involving hazardous materials should be the 

protection of the workforce and the prevention and control of 

releases and accidents.  These objectives should be addressed 

by integrating prevention and control measures, management 

actions, and procedures into day-to-day business activities.  

Potentially applicable elements of a management program include 

the following:  

Hazard Assessment 
The level of risk should be established through an on-going 

assessment process based on:  

• The types and amounts of hazardous materials present in the 

project.  This information should be recorded and should 

include a summary table with the following information:  

o Name and description (e.g. composition of a mixture) of 

the Hazmat 

o Classification (e.g. code, class or division) of the 

Hazmat  

o Internationally accepted regulatory reporting threshold 

quantity or national equivalent40 of the Hazmat 

o Quantity of Hazmat used per month  

o Characteristic(s) that make(s) the Hazmat hazardous 

(e.g. flammability, toxicity)  

• Analysis of potential spill and release scenarios using 

available industry statistics on spills and accidents where 

available 

• Analysis of the potential for uncontrolled reactions such as 

fire and explosions 

• Analysis of potential consequences based on the physical-

geographical characteristics of the project site, including 

aspects such as its distance to settlements, water resources, 

and other environmentally sensitive areas  

Hazard assessment should be performed by specialized 

professionals using internationally-accepted methodologies such 

as Hazardous Operations Analysis (HAZOP), Failure Mode and 

Effects Analysis (FMEA), and Hazard Identification (HAZID). 

 

Management Actions 
The management actions to be included in a Hazardous Materials 

Management Plan should be commensurate with the level of 

                                                   
40 Threshold quantities are provided in the US Environmental Protection Agency. 
Protection of Environment (Title 40 CFR Parts 68, 112, and 355).   
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potential risks associated with the production, handling, storage, 

and use of hazardous materials.     

 

Release Prevention and Control Planning 

Where there is risk of a spill of uncontrolled hazardous materials, 

facilities should prepare a spill control, prevention, and 

countermeasure plan as a specific component of their Emergency 

Preparedness and Response Plan (described in more detail in 

Section 3.7). The plan should be tailored to the hazards 

associated with the project, and include: 

• Training of operators on release prevention, including drills 

specific to hazardous materials as part of emergency 

preparedness response training 

• Implementation of inspection programs to maintain the 

mechanical integrity and operability of pressure vessels, 

tanks, piping systems, relief and vent valve systems, 

containment infrastructure, emergency shutdown systems, 

controls and pumps, and associated process equipment 

• Preparation of written Standard Operating Procedures 

(SOPs) for filling USTs, ASTs or other containers or 

equipment as well as for transfer operations by personnel 

trained in the safe transfer and filling of the hazardous 

material, and in spill prevention and response  

• SOPs for the management of secondary containment 

structures, specifically the removal of any accumulated fluid, 

such as rainfall, to ensure that the intent of the system is not 

accidentally or willfully defeated 

• Identification of locations of hazardous materials and 

associated activities on an emergency plan site map 

• Documentation of availability of specific personal protective 

equipment and training needed to respond to an emergency 

• Documentation of availability of spill response equipment 

sufficient to handle at least initial stages of a spill and a list of 

external resources for equipment and personnel, if 

necessary, to supplement internal resources  

• Description of response activities in the event of a spill, 

release, or other chemical emergency including: 

o Internal and external notification procedures 

o Specific responsibilities of individuals or groups 

o Decision process for assessing severity of the release, 

and determining appropriate actions 

o Facility evacuation routes  

o Post-event activities such as clean-up and disposal, 

incident investigation, employee re-entry, and 

restoration of spill response equipment.   

Occupational Health and Safety 
The Hazardous Materials Management Plan should address 

applicable, essential elements of occupational health and safety 

management as described in Section 2.0 on Occupational Health 

and Safety, including: 

• Job safety analysis to identify specific potential occupational 

hazards and industrial hygiene surveys, as appropriate, to 

monitor and verify chemical exposure levels, and compare 

with applicable occupational exposure standards41  

• Hazard communication and training programs to prepare 

workers to recognize and respond to workplace chemical 

hazards.  Programs should include aspects of hazard 

identification, safe operating and materials handling 

procedures, safe work practices, basic emergency 

procedures, and special hazards unique to their jobs.  

                                                   
41 Including: Threshold Limit Value (TLV®) occupational exposure guidelines and 
Biological Exposure Indices (BEIs®), American Conference of Governmental 
Industrial Hygienists (ACGIH), http://www.acgih.org/TLV/;   U.S. National Institute 
for Occupational Health and Safety (NIOSH), http://www.cdc.gov/niosh/npg/; 
Permissible Exposure Limits (PELs), U.S. Occupational Safety and Health 
Administration (OSHA), 
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARD
S&p_id=9992; Indicative Occupational Exposure Limit Values, European Union, 
http://europe.osha.eu.int/good_practice/risks/ds/oel/; and other similar sources. 
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Training should incorporate information from Material Safety 

Data Sheets42 (MSDSs) for hazardous materials being 

handled. MSDSs should be readily accessible to employees 

in their local language. 

• Definition and implementation of permitted maintenance 

activities, such as hot work or confined space entries  

• Provision of suitable personal protection equipment (PPE) 

(footwear, masks, protective clothing and goggles in 

appropriate areas), emergency eyewash and shower 

stations, ventilation systems, and sanitary facilities 

• Monitoring and record-keeping activities, including audit 

procedures designed to verify and record the effectiveness of 

prevention and control of exposure to occupational hazards, 

and maintaining accident and incident investigation reports 

on file for a period of at least five years 

Process Knowledge and Documentation 
The Hazardous Materials Management Plan should be 

incorporated into, and consistent with, the other elements of the 

facility ES/OHS MS and include:  

• Written process safety parameters (i.e., hazards of the 

chemical substances, safety equipment specifications, safe 

operation ranges for temperature, pressure, and other 

applicable parameters, evaluation of the consequences of 

deviations, etc.)  

• Written operating procedures  

• Compliance audit procedures  

                                                   
42 MSDSs are produced by the manufacturer, but might not be prepared for 
chemical intermediates that are not distributed in commerce.  In these cases, 
employers still need to provide workers with equivalent information.   

Preventive Measures 

Hazardous Materials Transfer 
Uncontrolled releases of hazardous materials may result from 

small cumulative events, or from more significant equipment 

failure associated with events such as manual or mechanical 

transfer between storage systems or process equipment.  

Recommended practices to prevent hazardous material releases 

from processes include: 

• Use of dedicated fittings, pipes, and hoses specific to 

materials in tanks (e.g., all acids use one type of connection, 

all caustics use another), and maintaining procedures to 

prevent addition of hazardous materials to incorrect tanks  

• Use of transfer equipment that is compatible and suitable for 

the characteristics of the materials transferred and designed 

to ensure safe transfer  

• Regular inspection, maintenance and repair of fittings, pipes 

and hoses 

• Provision of secondary containment, drip trays or other 

overflow and drip containment measures, for hazardous 

materials containers at connection points or other possible 

overflow points. 

Overfill Protection 

Overfills of vessels and tanks should be prevented as they are 

among the most common causes of spills resulting in soil and 

water contamination, and among the easiest to prevent. 

Recommended overfill protection measures include: 

• Prepare written procedures for transfer operations that 

includes a checklist of measures to follow during filling 

operations and the use of filling operators trained in these 

procedures 

• Installation of gauges on tanks to measure volume inside 

• Use of dripless hose connections for vehicle tank and fixed 

connections with storage tanks 
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• Provision of automatic fill shutoff valves on storage tanks to 

prevent overfilling 

• Use of a catch basin around the fill pipe to collect spills 

• Use of piping connections with automatic overfill protection 

(float valve) 

• Pumping less volume than available capacity into the tank or 

vessel by ordering less material than its available capacity  

• Provision of overfill or over pressure vents that allow 

controlled release to a capture point 

Reaction, Fire, and Explosion Prevention  
Reactive, flammable, and explosive materials should also be 

managed to avoid uncontrolled reactions or conditions resulting in 

fire or explosion. Recommended prevention practices include: 

• Storage of incompatible materials (acids, bases, flammables, 

oxidizers, reactive chemicals) in separate areas, and with 

containment facilities separating material storage areas 

• Provision of material-specific storage for extremely 

hazardous or reactive materials 

• Use of flame arresting devices on vents from flammable 

storage containers 

• Provision of grounding and lightning protection for tank 

farms, transfer stations, and other equipment that handles 

flammable materials 

• Selection of materials of construction compatible with 

products stored for all parts of storage and delivery systems, 

and avoiding reuse of tanks for different products without 

checking material compatibility 

• Storage of hazardous materials in an area of the facility 

separated from the main production works. Where proximity 

is unavoidable, physical separation should be provided using 

structures designed to prevent fire, explosion, spill, and other 

emergency situations from affecting facility operations  

• Prohibition of all sources of ignition from areas near 

flammable storage tanks 

Control Measures 

Secondary Containment (Liquids) 
A critical aspect for controlling accidental releases of liquid 

hazardous materials during storage and transfer is the provision of 

secondary containment.  It is not necessary for secondary 

containment methods to meet long term material compatibility as 

with primary storage and piping, but their design and construction 

should hold released materials effectively until they can be 

detected and safely recovered. Appropriate secondary 

containment structures consist of berms, dikes, or walls capable of 

containing the larger of 110 percent of the largest tank or 25% 

percent of the combined tank volumes in areas with above-ground 

tanks with a total storage volume equal or greater than 1,000 liters 

and will be made of impervious, chemically resistant material.  

Secondary containment design should also consider means to 

prevent contact between incompatible materials in the event of a 

release.  

Other secondary containment measures that should be applied 

depending on site-specific conditions include: 

• Transfer of hazardous materials from vehicle tanks to storage 

in areas with surfaces sufficiently impervious to avoid loss to 

the environment and sloped to a collection or a containment 

structure not connected to municipal wastewater/stormwater 

collection system 

• Where it is not practical to provide permanent, dedicated 

containment structures for transfer operations, one or more 

alternative forms of spill containment should be provided, 

such as portable drain covers (which can be deployed for the 

duration of the operations), automatic shut-off valves on 

storm water basins, or shut off valves in drainage or sewer 

facilities, combined with oil-water separators 
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• Storage of drummed hazardous materials with a total volume 

equal or greater than 1,000 liters in areas with impervious 

surfaces that are sloped or bermed to contain a minimum of 

25 percent of the total storage volume 

• Provision of secondary containment for components (tanks, 

pipes) of the hazardous material storage system, to the 

extent feasible 

• Conducting periodic (e.g. daily or weekly) reconciliation of 

tank contents, and inspection of visible portions of tanks and 

piping for leaks;  

• Use of double-walled, composite, or specially coated storage 

and piping systems particularly in the use of underground 

storage tanks (USTs) and underground piping.  If double-

walled systems are used, they should provide a means of 

detecting leaks between the two walls.     

Storage Tank and Piping Leak Detection 
Leak detection may be used in conjunction with secondary 

containment, particularly in high-risk locations43.  Leak detection is 

especially important in situations where secondary containment is 

not feasible or practicable, such as in long pipe runs. Acceptable 

leak detection methods include:  

• Use of automatic pressure loss detectors on pressurized or 

long distance piping 

• Use of approved or certified integrity testing methods on 

piping or tank systems, at regular intervals  

• Considering the use of SCADA44 if financially feasible 

                                                   
43  High-risk locations are places where the release of product from the storage 
system could result in the contamination of drinking water source or those located 
in water resource protection areas as designated by local authorities.  

44 Supervisory Control and Data Acquisition 

Underground Storage Tanks (USTs)45 
Although there are many environmental and safety advantages of 

underground storage of hazardous materials, including reduced 

risk of fire or explosion, and lower vapor losses into the 

atmosphere, leaks of hazardous materials can go undetected for 

long periods of time with potential for soil and groundwater 

contamination.  Examples of techniques to manage these risks 

include: 

• Avoiding use of USTs for storage of highly soluble organic 

materials 

• Assessing local soil corrosion potential, and installing and 

maintaining cathodic protection (or equivalent rust protection) 

for steel tanks 

• For new installations, installing impermeable liners or 

structures (e.g., concrete vaults) under and around tanks and 

lines that direct any leaked product to monitoring ports at the 

lowest point of the liner or structure 

• Monitoring the surface above any tank for indications of soil 

movement 

• Reconciling tank contents by measuring the volume in store 

with the expected volume, given the stored quantity at last 

stocking, and deliveries to and withdrawals from the store 

• Testing integrity by volumetric, vacuum, acoustic, tracers, or 

other means on all tanks at regular intervals  

• Considering the monitoring groundwater of quality down 

gradient of locations where multiple USTs are in use 

• Evaluating the risk of existing UST in newly acquired facilities 

to determine if upgrades are required for USTs that will be 

continued to be used, including replacement with new 

systems or permanent closure of abandoned USTs.  

Ensuring that new USTs are sited away from wells, 

                                                   
45 Additional details on the management of USTs is provided in the EHS 
Guidelines for Retail Petroleum Stations.   
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reservoirs and other source water protection areas and 

floodplains, and maintained so as to prevent corrosion. 

Management of Major Hazards 
In addition to the application of the above-referenced guidance on 

prevention and control of releases of hazardous materials, 

projects involving production, handling, and storage of hazardous 

materials at or above threshold limits46 should prepare a 

Hazardous Materials Risk Management Plan, in the context of its 

overall ES/OHS MS, containing all of the elements presented 

below.47   The objective of this guidance is the prevention and 

control of catastrophic releases of toxic, reactive, flammable, or 

explosive chemicals that may result in toxic, fire, or explosion 

hazards.48 

Management Actions 
• Management of Change:  These procedures should address:  

o The technical basis for changes in processes and 

operations 

o The impact of changes on health and safety 

o Modification to operating procedures 

o Authorization requirements 

o Employees affected 

o Training needs  

• Compliance Audit:  A compliance audit is a way to evaluate 

compliance with the prevention program requirements for 

each process.   A compliance audit covering each element of 

                                                   
46 Threshold quantities should be those established for emergency planning 
purposes such as provided in the US Environmental Protection Agency. Protection 
of Environment (Title 40 CFR Parts 300-399 and 700 to 789). 

47 For further information and guidance, please refer to International Finance 
Corporation (IFC) Hazardous Materials Risk Management Manual. Washington, 
D.C. December 2000. 
48 The approach to the management of major hazards is largely based on an 
approach to Process Safety Management developed by the American Institute of 
Chemical Engineers.   

the prevention measures (see below) should be conducted at 

least every three years and should include:  

o Preparation of a report of the findings 

o Determination and documentation of the appropriate 

response to each finding 

o Documentation that any deficiency has been corrected  

• Incident Investigation:  Incidents can provide valuable 

information about site hazards and the steps needed to 

prevent accidental releases. An incident investigation 

mechanism should include procedures for:  

o Initiation of the investigation promptly 

o Summarizing the investigation in a report 

o Addressing the report findings and recommendations 

o A review of the report with staff and contractors  

• Employee Participation:  A written plan of action should 

describe an active employee participation program for the 

prevention of accidents.   

• Contractors:  There should be a mechanism for contractor 

control which should include a requirement for them to 

develop hazard materials management procedures that meet 

the requirements of the hazardous materials management 

plan.  Their procedures should be consistent with those of 

the contracting company and the contractor workforce should 

undergo the same training.  Additionally, procedures should 

require that contractors are:  

o Provided with safety performance procedures and safety 

and hazard information 

o Observe safety practices 

o Act responsibly 

o Have access to appropriate training for their employees  

o Ensure that their employees know process hazards and 

applicable emergency actions 
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o Prepare and submit training records for their employees 

to the contracting company 

o Inform their employees about the hazards presented by 

their work 

o Assess trends of repeated similar incidents 

o Develop and implement procedures to manage repeated 

similar incidents  

• Training:  Project employees should be provided training on 

Hazmat management. The training program should include: 

o A list of employees to be trained 

o Specific training objectives 

o Mechanisms to achieve the objectives (i.e., hands-on 

workshops, videos, etc.) 

o The means to determine whether the training program is 

effective 

o Training procedures for new hires and refresher courses 

for existing employees   

Preventive Measures 
The purpose of preventive measures is to ensure that safety-

related aspects of the process and equipment are considered, 

limits to be placed on the operations are well known, and 

accepted standards and codes are adopted, where they apply. 

• Process Safety Information: Procedures should be prepared 

for each hazardous materials and include:  

o Compilation of Material Safety Data Sheets (MSDS) 

o Identification of maximum intended inventories and safe 

upper/lower parameters 

o Documentation of equipment specifications and of 

codes and standards used to design, build and operate 

the process 

• Operating Procedures:  SOPs should be prepared for each 

step of all processes or operations within the project (e.g. 

initial startup, normal operations, temporary operations, 

emergency shutdown, emergency operations, normal 

shutdown, and start-up following a normal or emergency 

shutdown or major change).  These SOPs should include 

special considerations for Mazmats used in the process or 

operations (e.g. temperature control to prevent emissions of 

a volatile hazardous chemical; diversion of gaseous 

discharges of hazardous pollutants from the process to a 

temporary storage tank in case of emergency). 

Other procedures to be developed include impacts of 

deviations, steps to avoid deviations, prevention of chemical 

exposure, exposure control measures, and equipment 

inspections. 

Mechanical Integrity of process equipment, piping and 

instrumentation: Inspection and maintenance procedures 

should be developed and documented to ensure mechanical 

integrity of equipment, piping, and instrumentation and 

prevent uncontrolled releases of hazardous materials from 

the project.  These procedures should be included as part of 

the project SOPs.  The specific process components of major 

interest include pressure vessels and storage tanks, piping 

systems, relief and vent systems and devices, emergency 

shutdown systems, controls, and pumps.  Recommended 

aspects of the inspection and maintenance program include:  

o Developing inspection and maintenance procedures 

o Establishing a quality assurance plan for equipment, 

maintenance materials, and spare parts 

o Conducting employee training on the inspection and 

maintenance procedures 

o Conducting equipment, piping, and instrumentation 

inspections and maintenance 

o Identifying and correcting identified deficiencies 
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o Evaluating the inspection and maintenance results and, 

if necessary, updating the inspection and maintenance 

procedures 

o Reporting the results to management. 

 

• Hot Work Permit:  Hot work operations – such as brazing, 

torch-cutting, grinding, soldering, and welding – are 

associated with potential health, safety, and property hazards 

resulting from the fumes, gases, sparks, and hot metal and 

radiant energy produced during hot work.  Hot work permit is 

required for any operation involving open flames or producing 

heat and/or sparks.  The section of SOPs on hot work should 

include the responsibility for hot work permitting, personal 

protection equipment (PPE), hot work procedures, personnel 

training, and recordkeeping.   

• Pre-Start Review:  Procedures should be prepared to carry 

out pre-start reviews when a modification is significant 

enough to require a change in safety information under the 

management of change procedure. The procedures should:  

o Confirm that the new or modified construction and/or 

equipment meet design specifications 

o Ensure that procedures for safety, operation, 

maintenance, and emergency are adequate 

o Include a process hazard assessment, and resolve or 

implement recommendations for new process 

o Ensure that training for all affected employees is being 

conducted  

Emergency Preparedness and Response 
When handling hazardous materials, procedures and practices 

should be developed allowing for quick and efficient responses to 

accidents that could result in human injury or damage to the 

environment. An Emergency Preparedness and Response Plan, 

incorporated into and consistent with, the facility’s overall ES/OHS 

MS, should be prepared to cover the following:49 

• Planning Coordination:  Procedures should be prepared for:  

o Informing the public and emergency response agencies 

o Documenting first aid and emergency medical treatment 

o Taking emergency response actions 

o Reviewing and updating the emergency response plan 

to reflect changes, and ensuring that employees are 

informed of such changes 

• Emergency Equipment:  Procedures should be prepared for 

using, inspecting, testing, and maintaining the emergency 

response equipment. 

• Training: Employees and contractors should be trained on 

emergency response procedures. 

Community Involvement and Awareness 
When hazardous materials are in use above threshold quantities, 

the management plan should include a system for community 

awareness, notification and involvement that should be 

commensurate with the potential risks identified for the project 

during the hazard assessment studies. This should include 

mechanisms for sharing the results of hazard and risk assessment 

studies in a timely, understandable and culturally sensitive manner 

with potentially affected communities that provides a means for 

public feedback. Community involvement activities should include:  

• Availability of general information to the potentially affected 

community on the nature and extent of project operations, 

and the prevention and control measures in place to ensure 

no effects to human health 

                                                   
49 For a comprehensive treatment of the development of emergency response 
plans in conjunction with communities refer to the Awareness and Preparedness 
for Emergencies at Local Level (APELL) Guidelines available at: 
http://www.uneptie.org/pc/apell/publications/handbooks.html 
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• The potential for off-site effects to human health or the 

environment following an accident at planned or existing 

hazardous installations  

• Specific and timely information on appropriate behavior and 

safety measures to be adopted in the event of an accident 

including  practice drills in locations with higher risks  

• Access to information necessary to understand the nature of 

the possible effect of an accident and an opportunity to 

contribute effectively, as appropriate, to decisions concerning 

hazardous installations and the development of community 

emergency preparedness plans.   

 

 




