
Addressing key  
environmentAl hAzArds  
After An eArthquAke

By Bernard Baratz

internAtionAl experience
Environmental management is often not a well-recog-
nized priority issue in emergency situations. Therefore, 
a series of projects covering a broad array of environ-
mental hazard topics was reviewed for this note.

key issues
Debris removal: Materials can be benign or hazardous. Construction materials like concrete and stone would be 
considered the former. Examples of the latter are asbestos from housing insulation and damaged water supply lines, 
stored fuels, lubricating oils, industrial materials, medical wastes from clinics/hospitals, and possibly radioactive 
wastes from X-ray devices.

Reconstruction impact: Post-earthquake reconstruction can have a range of negative environmental consequences. 
For example, heightened demand for timber, bricks, and other materials for rebuilding homes can put pressure on 
local ecosystems (e.g., forests) resulting in accelerated deforestation with consequent loss of environmental services. 
Massive reconstruction can also have cumulative environmental impacts that could result in increased pollution, 
expanded settlement in risk-prone areas, degradation of watersheds, etc.

Cultural properties: Special effort must be made to identify sites and structures that may have been damaged.

Dead livestock: If left unattended, dead livestock represents a risk to human health as a direct source of disease from 
vectors that may be attracted to the area and decomposition products contaminating the air and water.
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This working paper series is produced by the East Asia and Pacific Disaster Risk Management Team of the World Bank, with support from the 
Global Facility for Disaster Reduction and Recovery (GFDRR). This note was prepared for the Government of China as part of a series of good 
practice notes on post-disaster recovery following the Wenchuan Earthquake that struck on May 12, 2008. Content was coordinated by the China 
and Mongolia Sustainable Development and Country Management Units of the World Bank. The focus is on sector-specific lessons from past post-
earthquake recovery programs in different countries around the world.
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2   disaster risk management in east Asia and the pacific

Living livestock: They may no longer be confined and 

may be roaming uncontrolled; the pollution they gen-

erate may not be confined or controlled and may con-

taminate surface waters used for drinking.

Worker safety (emergency response teams): Work-

ers entering damaged areas are placing themselves in 

harm’s way in terms of working within or near unstable 

structures, and potentially dangerous situations where 

hazardous materials may be leaking, releasing toxic 

fumes, or apt to suddenly igniting/exploding.

Worker infrastructure requirements: The large num-

ber of emergency workers presents a new, significant, 

albeit temporary, addition to the local population. Their 

presence increases the burden on already-damaged and 

low capacity systems for water supply, wastewater, and 

solid waste management.

Dust and noise: Same or similar pollution aspects as 

with traditional construction projects.

Erosion: Land may be destabilized or liquefied from 

earth movements. Particularly, hillsides or road sub-

strates may undergo this phenomenon, leading to de-

struction or destabilization of roads critical to the trans-

port of emergency supplies (e.g., food and medicine), 

emergency relief workers, construction materials, and 

weakening of dams. Critical habitats may be lost or at 

severe risk.

Altered drainage patterns: Land surface alterations 

may increase flooding in areas previously not at risk. 

Existing drainage channels and canals may be clogged 

with waste or mud, again inducing altered patterns of 

runoff and creating flood situations.

Industrial pollution: Sichuan Province is particularly 

rich in phosphate mineral resources, which are a key 

element for the fertilizer industry. Sulfuric acid is uti-

lized in the process of digesting the phosphate ores to 

produce phosphoric acid, which is the basic building 

block of a variety of synthetic fertilizers, notably ammo-

nium phosphate. The probability is, therefore, high that 

storage of sulfuric acid, phosphoric acid, and liquefied 

ammonia may be situated in the earthquake-damaged 

zones. If these materials are released, they can pose an 

immediate human safety hazard as well as a longer-term 

environmental hazard to surface waters.

lessons leArned
Debris removal: Not all materials have to be disposed 

of. Some can be recycled for new construction. It is best 

to actively engage local people in decisions regarding 

materials to be reused.

Cultural properties: Special care by knowledgeable and 

experienced people must be involved in any rehabilita-

tion/restoration/preservation effort.

Reconstruction impact: Inclusion of an environmental 

impact assessment as part of reconstruction planning, 

at both the program and project levels, can help avoid 

immediate negative effects as well as costly remediation 

measures in the longer term.

Keep the priority concerns of the victims in focus: Use 

a participatory approach regarding any proposed miti-

gating actions.

The large number of emergency workers presents 

a new, significant, albeit temporary, addition to 

the local population. Their presence increases the 

burden on already-damaged and low capacity 

systems for water supply, wastewater, and solid 

waste management.
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Establish lists of subprojects highlighting those that 

present little/no environmental risk and those with sub-

stantial environmental risk.

Use reconstruction/rehabilitation as an opportunity to 

improve environmental conditions to proactively (i) im-

prove the preexisting situation and (ii) mitigate against 

future disaster damages. Examples include:

n Repair water supply systems to eliminate leaks and 

provide a product that meets acceptable drinking wa-

ter standards.

n Repair/improve sewage transmission pipelines with 

better materials to eliminate leaks and cross-contam-

ination.

n Repair/improve sewage treatment systems to achieve 

greater levels of pollutant removal.

n Repair/rehabilitate industrial pollution control sys-

tems to achieve greater levels of control: If the indus-

try was a significant polluter prior to the earthquake, 

rehabilitation/repair would be conditional upon agree-

ment to install or upgrade pollution control systems to 

achieve Chinese standards or an opportunity for the 

industry to replace outdated, inefficient polluting pro-

cesses with more efficient, cleaner technology.

n Incorporate or upgrade water supply and/or sewage 

treatment systems in public buildings that are to be 

rehabilitated, if these services were inadequate or 

lacking prior to the earthquake.

n Reforest areas that were deforested prior to the 

earthquake and have experienced erosion, slope in-

stability—upstream of dams, on roads/highways, and 

particularly on hillsides—or other damages in excess 

of what would have been the result if proper forest 

management practices had been followed. (For more 

information on reforestation, please review the cor-

responding note in this series.)

Damage assessments must be done very carefully 
and realistically: Overestimating damages can lead to 

construction of more than is necessary or systems with 

greater capacity than required. In turn, this leads to 

waste and ultimately to demolition and disposal prob-

lems from unused and unnecessary structures. An im-

proper damage assessment at an industrial facility can 

result in leaks of hazardous materials or serious equip-

ment failure after start-up, which could result in signifi-

cant pollution or a serious safety risk.

Do not use inexperienced nongovernmental organi-
zations (NGOs): Their efforts may be misdirected and 

could result in creating more difficulties and end up re-

quiring increased effort to rectify the problems caused.

Do not consider new infrastructure projects but focus on 

reconstruction/rehabilitation or improved performance of 

existing infrastructure: New infrastructure normally re-

quires a longer processing schedule (including approvals, 

permits, etc.) than what is associated with an emergency 

recovery project. If the need is justified and the govern-

ment agrees to process the project on a compressed sched-

ule, a new infrastructure project could be considered.
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recommendAtions
Prepare a set of guidelines on environmentally appro-

priate procedures under emergency reconstruction/re-

habilitation conditions for:

n Demolition waste management (storage, disposal, or 

reuse)

n Erosion control (immediate stabilization)

n Construction materials transport and storage

n Damage assessment for industrial facilities

n Management of hazardous solids and liquids

n Management of animal carcasses

n Structures of cultural significance

n Noise and dust control

n Assessing biodiversity impact.

n Introduce expedited environmental impact assess-

ment procedures for programs and individual proj-

ects, including the possible use of a strategic environ-

mental assessment to address cumulative and sector-

wide effects.

n Assess damages of industrial facilities, and prepare a 

priority program for reconstruction/rehabilitation in 

accordance with Chinese environmental standards.

n Initiate training programs for workers and NGOs 

on environmentally sound procedures, practices, and 

protocols in emergency reconstruction.

n Assess erosion/landslide situations, and prepare a 

priority long-term program of land restabilization.

n Prepare a program of domestic animal carcass dis-

posal, domestic animal collection, and waste man-

agement.

n If hazardous materials management is determined to 

be a priority issue, prepare a program for hazardous 

waste management.  n
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mexico, earthquake rehabilitation  
and reconstruction project–1986

This project primarily addressed rehabilitation and re-
construction of housing, schools, and ancillary services. 
The project also included preparation of a disaster man-
agement plan. The project was rated EA Category B1 
and the chief environmental issues were protection of 
cultural property items which may have been identified 
and/or damaged during debris removal or new excava-
tion during reconstruction activities

The project design distinguished eligibility for financ-
ing based on environmental considerations. Lists for 
eligible and ineligible projects were created in view of 
the environmental analysis.. It also required prior Bank 
review of proposed subprojects.

turkey, marmara earthquake emergency 
reconstruction project–1999

This project focused on construction of housing in three 
districts in the Marmara area, rehabilitation of small 
businesses and services repair housing and health care 
facilities as well as essential infrastructure.

The project was also rated Category B and an Environ-
mental Management Plan (EMP) was prepared and the 

chief issues identified were land clearance, impacts from 
workers, debris removal equipment, material deliveries, 
debris removal and disposal, proper design of new in-
frastructure items (e.g., water supply, sewage systems, 
and wastewater treatment), and the waste generated 
by workers involved with the rehabilitation and recon-
struction activities.

colombia, earthquake recovery  
project–2000

This project repaired and reconstructed homes, social 
infrastructure (e.g., community centers, hospitals, and 
schools) and service infrastructure (e.g., electricity and 
transport). The project was rated Category C2 and an 
EMP was prepared. The EMP included a series of 
guidelines for proper environmental management of 
various activities, including: (i) demolition of damaged 
buildings, (ii) erosion control, (iii) transport of con-
struction materials, (iv) solid/liquid waste management 
(including hazardous materials), and (v) public safety in 
construction areas. One of the main conclusions reached 
in the Implementation Completion Report was not to 
use inexperienced NGOs.  n

Annex 1: case studies of World Bank financed projects

1 A Category B project has potential adverse environmental impacts on human populations or environmentally important 
areas - including wetlands, forests, grasslands, and other natural habitats - which are less adverse than those of Category A 
projects. These impacts are site-specific; few if any of them are irreversible; and in most cases mitigatory measures can be 
designed more readily than for Category A projects.

2 A Category C project is likely to have minimal or no adverse environmental impacts. Beyond screening, no further EA action 
is required.
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