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1 INTRODUCTION

The Jamaican Energy Security and Efficiency Enhancemepd®Pis designed to provide a
comprehensive support to the implementatoh t he Gover nnfeQotd 6cf) Jeamai
policy and strategy covering the 262030 period.

Potential environmental and social impacts related to the implementation of the Pmajeloeé m
associated with the energy efficiency and renewable energy investments financed through the
proposed line of credit managed by fhevelopment Bank of Jamaica (DBaidincluded in
Component 2 of the Project. Other activities supported by the Rrsjmtt as the undertaking of
prefeasibility, feasibility and other studies also need to review and assess potential environmental
and social impacts of thectivities andalternatives considere@hapter 2 provides a description

of the Project.

The Devebpment Bank of Jamaica (DBihrough its Approved Financial Institutions (AFIs),

will finance and implemena variety of smalkcale energy efficiency and renewable eneugy

projecs throughout the countryThese projects are expected to haeeagallypositive social

impacts, albeit somcould result in minor adverse environmemtgbacts that would be mostly

local and reversibleThe DBJ in consultation with itsAFIs havedeveloped thi€nvironmental
Management Framework (ENIFo manage these potential adverse impacts and also to ensure
compliance with the requi rements eovironmke@mai c art
safeguard policies.

The Office of Utility Requlations, the Center of Excellence for Renewable Energy (of tRE€J)
LNG Project Unit,will also carry out prefeasibility, feasibility and other studies (economic,
financial, regulatory, etc) required to implement the National Energy Policy. Potential and social
environmental impacts would need to be assessed oe-byaase basis.

This document presents the Environmental Management Framework (EkE)e Energy
Security and Hiciency Enhancement Project. Tperpose of th&nvironmental Management
Framework (EMF)s to manage thpotential adverse impacky establishing ayuideconsisting

of a set of methodologies, procedures and measures to facilitate adequate environmental
management, including risk marmagent and environmental impactirected to the group of

works to be financed with the Project and wéapecific location is unknown and may change
over Project implementation.

The EMF will provide guidance to the syfroject sponsors (stioorrowers) and the

Devel opment Bank of Jamai cabs A p pensure thel Fi na
environmentalassessmenbe carriel out in compliance with th&uidelines for Conducting
Environmental Impct Assessments (EIAQther environmental regulations and laws of Jamaica

and in accordance with the World Bank Environmental Assessment (EA) policies andupesced

as specified in the World Bardavironmental safeguard policyt will also be useas areference

document for assessing the potential environmental and social impacts of investment alternatives

or strategies that are assessed.
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Thus the EMF becomesn integral part ot h e P rQpe¢raiaat Masiual (OM) and is
applicable toall investments financed by the AFlsegardless of its funding source or
implementing agency.

The main objectives of tHeEMF are to:
1 establish procedures for screening all propasdaprojects for their potential adverse
environmental impacts;
1 specify measures for managing, mitigating and monitoring environmental impacts during
project implementation and operation; and
1 outline the taining and capacitpuilding arrangements needed to successfully implement
the provisions of the EMF.

The BEMF procedurecovers the following temspects of preparatiaandconstruction phaseand
one aspect of implementation phase. Each of the aspects is described below along with the
requirements and responsibilities for each asfietle 1)

Table 1. Environmental Management Framework (EMF) Procedurs
Project Phase EMF Procedure

Subproject Review and Categorization
Subproject Review and Categorization
Environmental Assessment (EA) Documentation
Applicable Environmental Standards
Environmental Management System

Public Consultation and Disclosure

Grievance Mechanism

Review and Approval of EA

. Related Conditions and Responsibilities

0. Monitoring and Reporting

Sub-Project Preparation and
Construction Phase

B|O|® Nk Wi -

Implementation Phase

The EMF covers the followinglements: (i) a brief description thfe Project and componeatrior
which the EMF isrequired; (ii)operating requirementgiii) screening procedures for the EMF;
(iv) implementation arrangements; (v) consultation proces¥;afvangements for monitoring
andreporting and (viii) training and capacity building.
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2 PROJECT DESCRIPTION
2.1  Project background

The JamaicanEnergy Security and Efficiency Enhanceménoject is designed toincrease
energy efficiency and security throuThékey mpl em
goalsof the energy policy are to: (& ncr ease Jamaicads energy sec
energy matri x; (b) enhance Jamaicads economic
the efficiency of the energy sector, and by minimizing-esers energy castand (c) reduce
Greenhouse Ga§&HG) emissions from the energy sector.

Specific Project goals are to build capacity, to provide international best practice to the
government and support its energy cost reduction and diversification efforts thmeagtments

in liquefied natural gas, energy efficiency (EE) measures, renewable energy (RE) investments,
and to reduce GHG emissions from the energy sector

To achieve these goals, theofect will support GoJ in: (a)tengthening the energy sector
reguatory and institutional framework to improve sector perfanance increase private
investment and transition to cleaner fug@mponent 1); (b) realization dfa mai cads Ene
Efficiency (EE) and Renewable Energy (RE) potent{@omponent 2);and (c) proiding

resources for the implementation of GOJ energy program and of the Project (Component 3)

Component 1wi | | consi st of provi sion of expert s
prefeasibilityfeasibility studiesin particular fordevelopingelectricity generation projects and a

sound LNG project Prefeasibility/feasibility studies financed by the Project will include an
assessment of the potential environmental and social impacts.

Component 2 will finance the delivery of testing and latgeliequipment for electrical
appliancesinvestments in energy efficiency (EE) and renewable energy (RE) projects in private
industries and SMEsand investment promotion activities of small hydro sites to mobilize
investors The financing of testing andabeling equipment will support the expansion of the
appliances labeling (and testing) program of the Bureau of Standéel$inancing forthe EE

and REsubprojects(subcomponent 2.2)vill be provided by selected local financial institutions
(Approved Financial Institutionsi AFIs) drawing from a line of credit established by the
Development Bank of Jamaica (DBJ) with a portion of the proceeds from the World Bank credit
to the government. The financing will be provided for the purpose of investieghndlogies

or upgrades that significantly enhance energy efficiency (EE) or use of renewable energy (RE).

The EMFwill be used forComponent 1, for the preparation of prefeasibility/ieiiy studies
(sub@mponent 1.3 and 1.4and Component,Zor the testing and labeling of equipment for
electrical appliances anfdr energy efficiency(subcomponent 2.1)for renewable energgub
projectsto be financed by DBJs Line of Credsubcomponent 2.4)and for relevant studies for
investment promotion ofedected small hydro sites (sumponent 2.2) The EMF will guide the
environmental managemeplans as required.
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2.2 Social Context

Jamaicabds population is dispersed 43.3 percen
Kingston and St. Andrew, antld remaining 56.8 percent of the population is shared among the
remaining 11parishesHowever, economic and social developments within rural areas have not

kept pace with urban areasThe Jamaica Survey of Living Conditions (2006) indicated the
distribution of poverty was significantly greater in rural areas; 21.2 percent within the Kingston
Metropolitan Region, 13.1 percent in other towns, and, 65.7 percent in rural areas. Typically,

rural areas havenore population aged A4, while the urban areas have a slight majority of

persons aged 164 years. Thiseflects the usual urban migration from rural areas as individuals

seek employment and educational opportunities that are limitechwittal areas.

As for electricity coverage rate3amaica has a high electricity coverage odtabout 92 percent
(slightly below the 94 percent average for the Latin America regi®fthe 590,000 electricity
customers 525,000 are residentiaDespte the high coverage rate, itrsumption per
households rather low andhas increased only slowly by 1.7 percent per year, driven mainly by
the increase in household numberBlectricity tariffs are among the most expensive in the
regionldue to the iported fossil fuel dominated matrix that relies mainly on heavy fuel oil and
diesel

The Energy Security and Efficiency Enhancement Project will suppwidte sector sponsored
subprojecs in energy efficiency (EE) and renewable energy (RE) provided by selected local
financi al institutions (AFI 6s) drawing from a
mechanism small and medium enterprises (SME) may have access to initialgfamdin

technical expertiséo support development of the EE and &bprojecs. The requirements to

access the credit line will be made public to inform potential users. The project will be national

in coverageand the areas of implementation will notdefined at the time of Project Appraisal.

2.3  Description of potential sub-projects financed through the Labeling Program and
the Line of Credit

The Pr gepgeaphicdl scope is Jamaida.includes: (a) US$9.5 million for financing
technical assistance/preparation support for: (i) upgrading of the energy sector regulatory
framework and for strengthening the sector institutions; and (ii) delineating projects, selecting
developers and mobilizing financing for new power generating units, imptelgethe LNG
strategy and developing small hydroelectric sites; (b) US$1 million to extend the Bureau of
Standard testing/labeling facilities; and: (b) US$4.5 million for supporting energy efficiency and
renewable energies investments by private sectot amimedium enterprises (SMES)

Extension of the testing and labeling program for electrical appliances of the Bureau of
Standardswith the objective of increasing the energy efficiency of refrigerators, freezers and air
conditioning units. Additional testing chambers will be installed within the Bureau of Standards
existing office building in Kingston; no major equipment will becdisled.

! In Jamaica diesel vaalmost three times as expensive tevaative fuelsn 2008
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Line of Credit/Revolving Fund component of the Projeotential investments financed through

the line of credit could include, but not be limited to, RE and EE investments in solar panels,
solar water heaters, retrofitting/replacement of liggntequipment, air conditioning facilities,
chillers, etc. and are expected to be relatively small (USR080000) Theywill only be

known once the SMEs proposals are assessed by the local financial institutions (AFIs), by the
Development Bank of Jamaigq®BJ) and, as appropriate, by thational Environmental and
Planning Agency (NEPA)

These types oRE and EEnvestmentshave either minor or no adverse environmental impacts
and provide environmental benefits (reductions in local pollution such as dust and sulfur dioxide
emissions or reductions in emissions of greenhouse gases such as carbon dibeicddre the
project has been assigned a World Bank Environmental Cgtegér B 0 .

The sub-projectsare owned by private enterprises (SMEs). Tivdlybe gppraisedand financed
by the AFIs. Once the sylroject appraisal has been completed, the AFI reitjuestDBJ
financing Section VI describes the implementation arrangemaentsore detail. DBWill carry
out its own review anwill provide subproject financingon a firstcome firstserve basis.DBJ
will inter alia ensure thathte subprojectsare in compliance with the national regulaten
(NEPA) andwith theWorld Bank rguirements.

2.4  Description of Potential Prefeasbility, Feasibility and Other Studies Financed by
the Project

Prefeasibility/feasibility studies and other studies for small hydrosand other energy infrastructure
(renewable and non renewable such as the power generating units and the LNG project) will be
financed by the Projeciand depending on its typologwill include an assessment of the
potential environmental impacts consistent with Jamaica and World Bank requirements
Advisory supportfor prefeasibility and/orfeasibility studies or other planning studies with
possible environmental implicatiors, such as the LNGplant feasibility studiesor the
prefeasibility and dasibility studies of small hydroelectric siteiould be assessehd the
requirements clearly spelled out in the Temwh&fRkeference(ToRs) associated with each
activities A review of potential downstream effects or rapid risk assessment should aesgrep
and the associated costs of any environmental and social work that would have to begarried
in addition to, or part of, the proposstudyshould be assessed prior to embarkingtoihe
studies will also include the principles and procedurespfanning and implementation to
comply with Bank and national policies

Recognizing that there are a variety sitidy types with varying degrees of environmental
implications it is importantthat the prefeasibility feasibility studiesand other studies
demonstrate an appropriate consideration fanmting environmentabbjectives as well as
minimizing related risks of future plans, policies and prograisaddress environmentasues
associated wi the desired outcome of tipeefeasibilityand/or feasibility studydetailed ToRs

will be developed during implementation which will include the evaluation of various
environmental issues of importance.

A set of guiding principles should encompass the following concepts:



(i)

(ii)

(iii)

(iv)
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Integrate environmeal and social objectives into thgrefeasibility/feasibility study
process These studiesoften provide a significant opportunity to integrate
environmental and social objectives as an integral parteopléinning process. As
such, Tdrs to incorporateenvironmenthand socialobjectives into thetudies, plans
andpolicy formulation should be included within the scope of work;

Promote transparency through stakeholder participation and public information
disclosure. Since many studiepromote improved planning, this provides an
excellent opportunity to promote broad stakeholder engagement and participation. As
appropriate, strategic planning initiatives this could include focus groups, citizen
consultations, expert panels, public egs, etc. at all phases of the studies

Promote use of innovative environmental and social assessments such .as SEA
Studies supporting policies, plans and programs are ideally suited to apply new and
innovative techniques of strategic environtamndysis. Studiescan provide an

ideal vehicle for this longer term analytical approach and there currently exists a
strong interest and demand among countégagencies and line ministries;

Promote systematic and comprehensive analysis of alternativ®ehere studies
support the development of specific investment plans, such aslaige scale
infrastructure studies should be used to meaningfully explore alternatives at various
levels, including assessing the relative impacts of those alternatives. Such
alternatives analysis could be explicit in an SEA or could be carried out as part of
other master planning or strategic studies.

Promote environmental and social capacity building and institutional strengthening
Studiescan provide an opportunity to bdilcounterpart capacity for integrating
environmental and social concerns into their work. This could be done thimagh
support to line agenciesSupport for capacity building could come in the form of
policy strengthening, training, support for ogons, technical standards setting,
monitoring and reporting among others.
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3. OPERATING REQUIREMENTS

3.1 Safeguards and Regulatory Framework

Several documents dime the standards to which DBurrently subscribes with respect to

funding subprojecs and which are applicable tthe Energy Security and Efficiency
Enhancement ProjecThese documents includiSO 14001 which has requirements set out in

the Environmental Management System Manual (EMS) #mel EnvironmentalPolicy and
Management SystenEPMS);andt he | nternati onal Bank for Reco
(IBRD) Environmental and Social Safeguards.

In addition to the prasions of these document®BJ has to comply with the requirements of
relevant national environmentaflanning including building, and social regulations and
standards specific to treibprojectbeing fundedThese regulations and standards arise mainly
from the requirements of the National Environmental and Planning Agency (NEPA) and its
partner regulatory ageras as well as Local Authority

The AFIs will have to ensure compliamof SME sukprojectswith the above regulations.
3.2 National Regulatory Requirements

DBJ Environmental Safeguards

ISO 14001 specifies the actual requirements for an environnmaatedgement system. Aspects

of the respective operations over which the project proponent has control and over which it can
be expected to have an influence need to be identified and thdiglotepacts assessed. The
DBJ® &nvironmental Policy andManagenent System (EMSY highlights the procedures and
policies that are designed to ensure that the projects implemented meet the highest financial
guality and environmental standards as required by 1SO 140@utlines the environmental

policy which speaksot environmental protection and sound business practices as critical
components. It also establishes the procedures for screeningw@iprojecs for any potential
adverse environmental impact aodtlines how the system wilbperate and be maintained
through planing.

NEPA Requirements

Since 2001 NEPA has been the main regulatory body with respect to regulations of the
Environment and Lan®evelopment and Utilization. The agency was created through the merge
of the Natural Resources Conservationthority (NCRA), the Town Planning Department and
theLandDevelopmenutilization Commission.

The following Legislation from NEPA wa®viewed to help guide developmentofthe oj ect 0 s
screening criteria

2 Jamaica Development Bank (JDEnvironmentaPolicy and Management System.
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Beach Control Act 1956

The Town and Countri?lanning Authority Act
The Local Improvement Act

The Natural Resources Conservation Act

The Natural Resources Conservation (Permits and Licences) Regulations 1966
(Amended 2004)

= =4 =4 4 A

The NRCA Act was enacted in 1991 to provide a framework for the effectiveagement of

the physical environment of Jamaica. It provides for the management, conservation and
protection of the natural resources of Jamaica. The NRCA is given widgofs and duties
including thedevelopnent implemenationand monitoing of plansandprogrammeselating to

the management of the environment and to formulate standards and codes of practice for the
improvement and the maintenance of the quality of the environment.

The NRCA Act also provides for(i) the designation of protected areésection 33);

(i) environmental impact assessments (section a9 (iii) the promulgation of Ministerial

orders to protect the environment (section 32). The Act also empowers the establishment of
standards for environmental protection (section 4(1) {d¥ management of waste (section 38),

the management of national parks, marine parks (section 5), other protected areas and public
beaches (section 4).

The Watershed Protection Act(1963) administered under NEPA, is intended to ensure proper
land usen vital watershed areas, reduce soil erosion, maintain optimum levels of ground water,
and promote regular flows in waterways. This Act would apply towater useventures or
enterprises that would take place in an area considered a vital watersheethmecs area.

NEPA hasalso produced aNational Watershed Policy which seeks to address strategies to
ensure the sustainable use and development of watersheds, by defining opportunities for the
people, government and ngovernment organizations, and fihe international community to
participate in the interest of water supply and biodiversity. Among the twelve guiding principles
to the Policy, are:

1 Design, planning and implementation of watershed management interventions
Special attention to peopie watershed areas and their environment
Integral protection and production functions for land and water resqurces
Assessment of land use impacts and rehabilitation of darmages
Compromise and complementarities rather than confrontation and contradiction
resolving conflicts of interesand
1 Co-operation among agencies and the public to manage watersheds effectively

1
1
1
T

The Water Resources Actgives the Water Resources Authority (WRA) the responsibility for
planning and management of water resources. Wa&tAatso be proactive by declaring proposed

% Government of JamaicBeach Control Act, 1956
* National Environment and Planning Agency (NEPA). The Watershed Protection Act (1963)
® NationalEnvironment and Planning Agency (NEPA). National Watershed Policy
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industrial areas Water Quality Control Areas and putting in place the standards and conditions to
protect water quality. The Act allows the WRA to declare a water quality zone to protect water
quality in the publ's interest.

3.3  World Bank Environmental SafeguardsPolicies

The World Bank has ten environmental and social policies which are known as safeguard
policies Five of thesepolicies the Envirmmental Assessment (OP 4.00gtural Habitat{OP

4.04), Forestry (OP 4.36), Pest Management (OP 4.09), and Safety of Dams (OR@pBr}p

to prefeasibility and/or feasibility studiemnd theEE and REsubprojecs underthe Energy
Security and Efficient Enhancement Projectd are briefly described below

Environmental Assessment(OP 4.01)° Four categories of projects are notedtlie policy
Category A, B, C, and FI. Environmental Assessments (EA) are required of all project types with
the exception o€ategory C projectsThe Energy Security anéfficient Enhancement Projeist
classified by the Bank asCategory B projectbecause thsize and nature of theubprojecs

are not expcted to have significant negative environmental impatke Project trigger©OP
4.01,andthe EA should examine ¢fsubprojects potential negative and positive environmental
impacts and recommend appropriate environmental mitigation phemsex 2 provides more
details) The EAs are intended to help ensure that projects are environmentally sound and
sustainable antb improve decision making. This assessment will also examine alternatives to
potential adverse environmental impacts and enhance positive impats of Reference for
providing technical assistance or supporting studies for the preparation of ergegyspshould
include, where appropriate, technical expertise to address potential environmental and social
implications on a casky-case basi$ depending upon the gravity of potential environmental or
social impacts.

Natural Habitat s (OP 4.04)} " The World Bank emphasizes that projects should not pose a threat
or lead to the degradation wéitural habitats. They promote the conservation of Natural Habitats
and encourage measures that protect, maintain and rehabilitate natural habitats amttiosir fu

for longterm sustainable developmefihe Project is not expected to impact critical natural
habitats. Howeverthe policy is triggered as a precaution. The EMF will include screening
procedures to ensure that potential SME -grdjects will not ivolve unprecedented or
significant conversion of natural habita(dnnex 3 provides more details)The technical
assessments and recommendations for possible investments will take into account any potential
implications for, or risks to, natural habitats.

Forestry (OP 4.36)® The aim of this policy is to reduce deforestation, enhance the
environmental contribution of forested areas, promote afforestation, reduce poverty, and
encourage economic developmenhis safeguard is being triggered as a precautoallow
flexibility for potential EE or RE investments that might involve management of natural forest
areas. No logging operatis will be supported under tReoject.

® The World Bank Operational Manual. 19%perational Policies 4.01 Environmental Assessment
" The World Bank Operational Manual. 20@perational Policies 4.04 Natural Habitats
& The Wotd Bank Operational Manual. 200@perational Policies 4.36 Forests
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Pest Managemen(OP 4.09)? The World Bank encourages Integrated Pest Managemevj (IP

to minimize/prevent the use of harmful biocides. The IPM approach takes into consideration
biological control, cultural practices and the development of qegticides.Although no
consensus>ests on its precise definition, the World BaekOperational Policy 4.09 defines
integrated pest management as a mix of fawnien, ecologically based pest control practices
that seeks to reduce reliance ymthetic chemicapesticides.This safeguard is triggered as a
precaution to allow flexibilityto potential EE or RE investments and related facilities that may,
among other things, store pesticides. No procurement of pesticides will be supported under this
Project. Pesticides that could be stored would not be those that are on the exclusubrchst

are the Class 1A pesticide&\nnex 4 provides details on screening procedures to identify risks
associated with pestanag@ment in SMEs supported by thefect

Safety of Damns (OP 4.37}° The World Bank emphasizes that for the life of any dtra,
owneris responsible for ensuring that appropriate measures are taken and sufficient resources
provided for the safety of the dam, irrespective of its funding sources or construction
status.Because there are serious consequences if a dam ddesactain properly or fails, the
Bankis concerned about the safety of new dams it finances and existing dams on which a Bank
financed project is directly dependenthile the Energy Security and Efficiency Enhancement
Projectwill not support the constrtion, expansion or rehabilitation of damtkis policy is
triggered as prefeasibility and/or feasibility studies for the construction, expansion or
rehabilitation of damscould be financed byhe Project. In suclsituation the Terms of
Reference for thestudies prefeasibility feasibility studiesand other studiesyill include an
assessment afam safetymeasures and the potential environmental and social impacts of the
subproject, as well as the alternatives consideeed, st i pul at e detyboyDamnsh e Ban
Policy (OP 4.37).

3.4  Environmental, Health and Safety Standardsf the World Bank Group

The Environmental, Health, and Safety (EHS) Guidelineseatenical reference documents with
general and industrgpecific examples of Good Internation&hdustry Practice (GIIP)The
development of any suroject under thdenergy Security and Efficient Enhancement Project
should apply the EHS Guidelineghich are designed to be used together with the relevant
Industry SectoEHS Guidelines, in particulamder the Oil and Gas, and Power Industry section
(www.ifc.org/ifcext/enviro.nsf/Content/EnvironmentalGuidelipewhich provide guidance to
users on EHS issuesspecificindustry sectors.

The EHS Guidelines contain the performance levels and medkatesme generally considered
to be achievable in new facilities lexisting technology at reasonable costs. Application of the
EHS Guidelines to existing facilities mayvalve the establishment sfte-specific targets, with

an appropriate timetable for achievitiem. The applicability of the EHS Guidelines should be
tailored tothe hazards and risks established for ead¥fproject on the basis diie results of an
envirnmental assessment in which speecific variables, such asocal country context,
assimilative capacity of thenvironment, and othesubproject factors, are taken into account.

° The World Bank Operational Manual. 19%8perational Policies 4.09 Pest Management
' The World Bank Operations Manual, 20@perational Policies 4.37 Safety of Dams
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The applicability of specific technical recommendations shoulddéined as the exercise of
professional skill, diligence, prudence and foresight thatild be reasonably expected from
skilled and experienced professionals engageke same type of undertaking under the same or
similar circumstances globallfhe assessmertf the range of pollution prevention and control
techniques available to project may include, but are not limited to, varying levels of
environmentablegradation and environmental assimilative capaagywell as varying levels of
financial and techniddeasibility. This justificationshould demonstrate that the choice for any
alternate performandevels is protective ofuUman health and the environment (see Annex 5 for
more details).

3.5 Environmental Management Plan(EMP)

The main difference betweerardaican national environmental requirements for the types of
infrastiucturesubprojects financed bthe AFlsand thoseof the World Bankis the preparation

and use of an Environmental Management Plan (EMP). An EMP sets out project specific
mitigation measures and corresponding monitoring requirements. The use of genescf@MP
smallscale renewable energy and energy efficigmmjects with minor adverse environmental
impacts (as in this case) has become internationally accepted good practice, RsdreMften
adapted as Standard Operating Procedures (SOP).

A subp r o] Erwitonmental Managementldd (EMP) consists of the set of mitigation,
monitoring, and institutional measures to be taken during implementation and operation to
eliminate advese environmental and social impacts, offset them, or reduce them to acceptable
levels. The plan also includes the actions needed to implement these mEa3oresepare @

EMP, the AFIs and its EnvironmentAksessment desiggamneed to:(a) identify he set of
responses to potentially adverse impacts; (b) determine requirements for ensuring that those
responses are made effectively and in a timely manner; and (c) describe the means for meeting
those requirementdMore specifically, the EMP iudes tle followingcomponerd:

1 Mitigation - The EMP identifies feasible and cadfective measures that may reduce
potentially significant adverse environmental impacts to acceptable |&vsds.plan
includes compensatory measures if mitigation measures tfeasile, coseffective, or
sufficient. Specifically, the EMP (a) identifies and summarizes all anticipated
significant adverse environmental impactfy) describeswith technical detailseach
mitigation measure, including the type of impact thbick it relates and the conditions
under which it is required (e.g., continuously or in the event of contingencies), together
with designs, equipment descriptions, and operating procedures, as apprdgpyiate;
estimates any potential environmental impagtsthese measures; ar{d) provides
linkage with any other mitigation plans (g.fpr involuntary resettlement plarequired
for the project.

1 Monitoring - Environmental monitoring during project implementation provides
information about key environmtd aspects of the project, particularly the
environmental impacts of the project and the effectiveness of mitigation meaSucds.

" The EMP issometimes known as an "action plan."
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information enables the borrower and the Bank to evaluate the success of mitigation as
part of project supervision, and l@aks corrective action to be taken when
needed.Therefore, the EMP identifies monitoring objectives and specifies the type of
monitoring, with linkages to the impacts assessed in the EA report and the mitigation
measures described in the EM®pecificall, the monitoring section of the EMP
provides (a) a specific description, and technical details, of monitoring measures,
including the parameters to be measured, methods to be used, sampling locations,
frequency of measurements, detection limits (wherpragpiate), and definition of
thresholds that will signal the need for corrective actions; and (b) monitoring and
reporting procedures to (i) ensure early detection of conditions that necessitate particular
mitigation measures, and (i) furnish informati@mn the progress and results of
mitigation.

Capacity Development and Training o support timely and effective implementation of
environmental project components and mitigation measures, the EMP draws on the EA's
assessment of the existence, role, and capability of environmental afnitee
implementing agenciedf necessary, theEMP recommends the establishment or
expansion of such units, and the training of staff, to allow implementation of EA
recommendationsSpecifically, the EMP provides a specific description of institutional
arrangementswho is responsible for carrying ouhe mitigatory and monitoring
measures (e.g., for operation, supervision, enforcement, monitoring of implementation,
remedial action, financing, reporting, and staff training). To strengthen environmental
management capability in the agencies responBiblienplementation, most EMPs cover

one or more of the following additional topics: (a) technical assistance programs, (b)
procurement of equipment and supplies, and (c) organizational changes.

Implementation Schedule and Cost Estimatefor all three gsects (mitigation,
monitoring, and capacity development), the EMP provided an implementation
schedule for measures that must be carried out as part of the project, showing phasing and
coordination with overall project implementation plans; and (bx#petal and recurrent

cost estimates and sources of funds for implementing the HW&se figures are also
integrated into the total project cost tables.

Integration of EMP with Project The Bank expects the plan to be specific in its
description ofthe individual mitigation and monitoring measures and its assignment of
institutional responsibilities, and it must be integrated into the project's overall planning,
design, budget, and implementation. Such integration is achieved by establishing the
EMP within the project so that the plan will receive funding and supervision along with
the other components.
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4, SCREENING PROCEDURES
4.1  Screening Criteria

Some sitespeific issues may presengnvironmental risks andf impacts. For example,
proximity to a high water table area would have potential effect on the design and operation of
sanitation systems such as soakaway pits or tile fielths.such casesthere should be a
consideration of alternatives or the project applicatidhbe rejected due to the unsuitable site
conditions. Therefore, asite screening mechanism is needed to identify sites that are potentially
unsuitable due to sigpecific environmental conditions.

In addition, he land on which a project is to Hecated must comply with the zoning
requirements of NEPA and relevwdacal planning legislationNEPA has developed a screening
form that may be consulted for other environmental and planning considerations.

As for specific energy efficiency syfrojects, any facility that proposed an investment must
either have all the necessary environmeri@gnces, permits and no outstanding unpaid
environmental fees or fines for the facility as a whole. However, if the proposed investment is
required to enablethe facility to meet their environmental requirement or eliminate
environmental liabilities it could be considered as a candidate for investment

4.2  Screening Process

Each project must bscreened by the respective Dpjectand environmenofficer, early in

the project cycle, for potential environmental imgaatd land requirements. Tableé&owmust

be used only as a reference to make a preliminary decision whether NEPA permit to construct
and operate or licere to discharge treated effént to the environment amd/ an EMP is
required. This decisn must be confirmed by the DBEEnvironmentOfficer (EO) to be
designatedafter reviewing additional site specific information as detailed in the attached Form
AChecklist for Screening Site 8 i f i ¢ | ssueso

Table 2 EE and RE Subproject Categories and Regulatory and
Other Environmental Requirements

PROJECT PROJECT TYPES NEPA EMP* NOTES
CATEGORIES Permit*? Yes/No (Y/N)
Yes/No (Y/N)
SOLAR PANEL and 1 Installation of solapanels N Y
WATER HEATING for energy supply and

solar water heating

LIGHTING 1 EElighting retrofitting N N
pilots

AIR 1 AC systems (chillers and

CONDITIONING others) to be installed in

2 This means arnvironmentapermit.
13 Environmental Management Plans (EMPs)
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PROJECT PROJECT TYPES NEPA EMPE NOTES
CATEGORIES Permit*? Yes/No (Y/N)
Yes/No (Y/N)

buildings/offices, etc.

Sub-projects not subject to finance by theProject

The Energy Security and Efficiency Enhancement Project will not finance the folloypegf
subprojectgTo complete)

1 Category I.Subprojects that do not support thbjectivesof reducing the costs of the energy
used to provide products services

Examples of suiprojects in Category | are: Retrofitting of lighting with inefficient bulbs.

1 Category Il.Subprojects that do ngiroducerenewable energies energy that is
repl eni s h e(duchnasdlay wiad] hiydyogbiomasdiofuelsetc.).

Examples of suprojects in Category Il are: Installation of a diesel genetatproduce energy.

4.3 Checklist for Environmental Risk Criteria

This Form is to beompleted forall AFI financed sulprojectby thedesigrated Environmental
Officer, small and mediunenterprise development officesador community representativest

critical issues are identified, thethe A F | desigrated Environmental Officer (EO)must
perform a detail investigatioff.he responses the questions must beompleted andransferred
to the system if completed in the field.

Environmental Risk Criteria Screening Sheet

Sub-Project Name:
Date of Site Visit:

Location:
Sub-Project Type:
Parish:
CRITERIA Minor or Modest High Impact Comment
No Impact Impact
1 Does the existing enterprise hav

a valid operating permiticences,
approvals etc.?

If not, will the investment be use
to correct this condition?

2 Does the existig enterprise meet
all Jamaicarenvironmental
regulations regarding air, water
and solid waste management?
If not, will the investment be use
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to correct this condition?

Does the existing enterprise hav
any significant outstanding
environmental fees, fines or
penalties or any other
environmental liabilities (e.qg.
pending legal proceedings
involving environmental issues
etc.)

If so, will the investment be used
to correctthis condition?

Have there been any complaints
raised by local affected groups o
NGOs regarding conditions at th
facility?

If so, will the investment be used
to remedy these complaints?

CRITERIA Minor or Modest High Impact Comment
No Impact Impact

Will the subproject generate
water effluents that:
9 violate Jamaican effluen
standards
1 resultin along term
violation of Jamaican
water quality standards
I contaminate public
drinking water supply
i contaminate
underground water
resources
1 harm fish or aquatic
ecosystems
i contaminate a
natural habitat or
protected area
1 are difficult,
expensive, or hard t(
control
9 are inconsistent with
WB Environmental
Health and Safety
(EHS) Guidelines or
recommendations
9 alter downstream
river basin
characteristics
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CRITERIA Minor or Modest Impact High Impact Comment
No Impact

Will the subproject generate

air emissions that:

i violate Jamaican air
emission standards

1 resultin along term
violation of Jamaican
air quality standards

1 release pollutants that
affect downwind
sensitive receptors
(hospitals, schools,
population centes,
sensitive crops etc.)

1 harm sensitive
ecosystems (e.g. forest

1 impact a natural habitat
or protected area

1 are difficult, expensive,
or hard to control

9 are inconsistent with
EHS Guidelines or
recommendations

Will the subproject generate
noise levels that:

1 violate Jamaican
noise standards

1 impact particularly
sensitive receptors
(natural habitats,
hospitals, schools,
local population
centers)

1 areinconsistent
with EHS
Guidelines or
recommendations
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CRITERIA

Minor or
No Impact

Modest Impact

High Impact

Comment

1 Will the subproject
consume, store,
produce or utilize
hazardous material
that:

1 require special
permits odicences

1 requirelicencal or
trained personnel

M are outlawed or
banned in EU or
Western countries

1 are difficult,
expensive, or hard
to manage

9 areinconsistent
with EHS
Guidelines or
recommendations

Will the subproject be
located within or close to
officially protected areas or
areas under consideration
the Government for official
protection status?

10.

Will the subproject
potentially impact areas of
known local, regional or
national cultwal heritage
significance? (During the
public consultation, the locg
population should be asked
to provide information abou
any sites or structures, whic
are not on any official list,
but which they consider to
be of significance and whicl
they think slould be
protected)

11.

Has the local population or
any NGOs expressed
concern about or oppositior
tothesubpr oj ect s

environmental aspects
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4.4 National Environmental Permits and LicencesProcesses

Jamaican national environmental regulatory requirements are prescribed bjMathel
Resources Conservatidtermis & Licenae System (P&L), which came in to effect in January

1997 and is administered by the National Environment and Planning Agency (NERAS) a
mechanism to ensure that all Jamaican facilities and development projects meet the relevant
standards and procedures to minimize adverse environmental impacts during construction and
operation of a facility. See Figure 1 for a flow diagram oPN&EG s envi ronment al
licence system.

Whennew projects are introducedFls approaches NEPA to obtain advice with resped¢héo
specificnational regulatory requirements (environmental permit to construcberate, andf
neededlicence to dischargetreated effluent for the various EE and RE syibojectsto be
financed by themNEPA will then indicate or confirnthe subprojectsthat would require an
environmental permitAFI is then required to submit an applicatidor the appropriate
envionmental permits and licences NEPA, together with a detailed Project Information Form
(PIF). NEPA, after review of the application, will grant an environmental permithesimes

with terms andconditions, or may require the preparation ddcapedEnvironmental Impact
Assessment (EIA) prior to granting the environmental perithian EIA is required for the sub
project, then its ToRs and the actual EIA study must be sent to the World Bank requesting the no
objection of the Task Team LeaderandPhe o j ect 6 s Envi ronment al Spec

The subborrower will submit the Jamaican EIA documentation to the appropriate Jamaican
environmental authorities for review and appro@aily after receiving an official approval from

the Jamaican environmental autiies, will the subproject be eligible for casideration for a

l oan from the AFlIls and the Projectodds Line of

14 This EMF only deals with thenvironmentapermits needed from NEPAOther type of permits outside NEPA
are beyond thecope of this EMF
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Figure 1. Flow Diagram of Environmental Permit Application Process

NEPA’s Environmental
Permit & Licence

Applicant defines ® ° -
project and may A l a t P s s
seek conference A ) p p ] lc lO n s . rO ce T
with NEPA ’ !
' Source NEPA
Applicant submits Application
for Permit /Licence to NEPA
which assesses application » NEPA returns
for completeness. incomplete application
to applicant.
NEPA screens NEPA modifies Generic Applicant reviews NEPA advises
application_and_ ) ToR to include any other ToR & indicates to applicant:
anducts site visit significant issues and the NEPA whether or « of stakeholders
(if necessary) |:> need for public |:"> comments, [Fany
determines if an presentation. not they have ] stg rocee’d with the
EIA is required. NEPA advises applicant added any i pt -
that EIA is required; sends significant issues e
ToR to applicant and to the ToR. *to publish first
IFNOEIS I8 REQUIRED relevant stakeholders for standard public
inclusion of any other notice.
‘ significant issues.
> Based on approved
5 NEPA informs NEPA, relevant ToR, applicant
Application is \/J‘:l applicant of \::I Agencies and /]’:l prepares & submits
reviewed by NEPA’s stakeholders EIA report (10 hard
) adequacy of EIA : P
Intelfnal & Technlcal review EIA. copies + digital copy)
ReiawConmiiteds: IFNOT ADEQUATE and publishes second

' 1 _ | public notice.
Technical Review
Committee’s >

recommendations are |
gf::jnted to NEPA's Permit Granted Applicant implements ‘/ | E B
’ by NEPA Board. project according to terms » )
& conditions of approval. NEPA montors
‘ . | Applicant Compliance.
] ‘ Appeals
condition /s
Applicant
Permit Denied b Appeals 5
NEPA's Board y Decision Optional Appeal
' =5 to Minister.

LEGEND
EIA — Environmental Impact Assessment
ToR- Terms of Reference

and Agency (NEPA)
August 2005
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Figure 2 Integration of Screening with DBJProject Cycle
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5 IMPLEMENTATION ARRANGEMENTS

5.1 Implementation Responsibility

Implementation ofsubprojects, includingensuring thatll environmentakequirements of the
World Bank environmental safeguard policies are properly implemeistachder tle overall
responsibility ofthe AFls andDBJ. The provisions of thi€MF will apply regardless ofhie
implementing agency, anédFls and DBJ will retain ultimate responsibility for the good
environmental management of all the spitwjects.

The AFIs will designatequalified environmentastaff to mange environmental risk and ensure
that the procedures spied in the Environmental Management Framework and the
Environmental Management Plans, as appropriate, are propkolyéd during implementation.
AFIs designatedEnvironmental @icer (EO) will support its staff with all technical reviews or
any other ativitiesto ensure satisfactory implementation of the EMF, d@nalppropriate EMPs
Each AFI will interact directly with their private sector clientso&t likely SMEs) and will be
responsible for subroject appraisal and for the due diligence emvironmental safeguard
matters. Once theaub-project appraisal has been completed ARéwill propose the suiproject
for DBJ6s financing.

DBJ will assume overall responsibility for the implementation of the Line of Credit and will be
t he Ba nitériecutoraDBJ will review the sukproject documentation and as appropriate
will release Line of Credit resources to the AFI®BJ will be responsible for collecting
information(on a quarterly basis or more frequently as neefited) the participahg accredited
financial intermediaries (AFIs) and maintaining data regarding environmental licences and
permits, EMP preparation and other due diligence actfonsgcordingsite visit of selected sub
projects and for reporting to the Bank through MEMhe first five EE/RE sulprojects will be
reviewed by the Bank prior to their approval by DBJ/AFIs.

The World Bank environmental safeguard specialists will provide training to perform the tasks
required under the EMF in the identification and managérmeenvironmental risk in project
evaluation and implementation.

5.2  Implementing NEPA Requirements

Based on tb results of the screening, AFktaff (Project Officer in consultation with
Environmenal Officer (EO)) will prepare the necessary application to NEPA for a peomit
licence where applicable. The subproject proposal may be presented to the Development
Centre, NEPA for preliminary review and guidance prior to the submission of requisite
applications. The application requires the submission of a detailed Project Information Form
(PIF) and relevant supporting information as per checklist AppendMEPA reviews the
application and determines whethé) a scopedEnvironmental Impact Assessment must be
prepred before a permit is issued, or (ii) a permit is issued by NEPAGetteral and Specific
Conditions See Section 4.8 o r the detailed flow diagram of
application process. If needetthe SMEproceeds with the preparation @scopedEIA and it

will be AFlIs responsibility to ensure compliance with it
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Once NEPA has issued a permit to constiucioperateand or licence to discharge treated
effluent AFIs should ensure thahe general and specific conditions and aaguirenents
resulting from ascopedEIA including the mitigation measures identifiadhere applicable, are

fully integrated into the design and the contract documents of the specific project. Depending on
the nature of NEPA requirements, this may be dbreugh an alternative design, special design
features or modifications, an EMP, special contract clauses.

NEPA may also requirpreparation of specific planspecialmonitoring and reporting actions,
and normally will carry out periodic monitoring ofethmplementation of the project to make
sure the NEPA requirements are being met.

The nature of the activities may require the preparation and submission of emergency response
plans, environmental monitoring plans, closure plans, fugitive dust contmus, phezardous

waste management plans and methods of solid waste handling and disposal and effluent
treatment and disposal for approval during the review period or within a specified timeline after
the instrument is granted.

5.3 Implementing EMP Requirements

A standard generic EMWill be prepared for thesubprojects based on the expected likely
environmental impacts during thesubp r o] eanstrGcion phaseas well as during
implementation(see Section 3.4for the generic EMPsonten). Further to the results of the
project screening, the applicable EMP(s) must be incorporated into the bidding and contract
documents. Some projects may have additional requirements for mitigation and monitoring in
response to issues identified duringg screening, which shall also be specified in the contract
documentsTable 3 provides a reference of potential environmental impacts and should be used
as reference only as specific project impacts will be analyzed on-bgasse basis.



Table 3: Environmental Management Plans to Mitigate Adversdmpacts during Construction

and Implementation of sub-projects
(If a permit to construct was received from NEPA, then the following generic mitigation measures
andmonitoring requirements should be amended to include the general and specific terms and conditions issued by NEPA)

FINAL (JANUARY 21, 2011)

Activities

Potential Impacts

Mitigation Measures

Responsibility
for Mitigation

Monitoring
Requirements

Responsibility for
Monitoring and
Supervision

Construction of New and or Rehabilitation of Existing Buildings (Schools, Health Centers, Recreation Facilities and Community

of on -site water supply and sanitation services)

Facilities including provision

Solar Panels Electrical wiring and If works are conducted, there will be a designated area | Contractor Confirmation on | Technical supervisbn staff.
and waste disposal for collecting waste from the installation of solar panels disposal of
Solar Water that will be kept clean; it will be cleared at least once a electric cabling Spot checks by EO
Heating week to ensure adequate use of the area during PV at an approved
installation. site to
monitored
fortnightly
Management of battery The sub-project design will clearly stipulate during its
disposal responsibilities for collecting old batteries and for its installation.
adequate management. The designated area for
keeping old batteries will not be in close proximity or Confirmation on
adjacent to environmentally risky areas such as disposal of
drainage lines, gullers, or rivers to avoid pollution. battery at an
approved site to
be monitored at
a semester
basis.
Retrofitting / Disposal of materials and All waste must be disposed in an approved landfill or Contractor Confirmation on | Technical supervision staff.
replacement of old lighting equipment dump site, in consultation with the National Solid Waste disposal of solid
lighting Management Authority (NSWMA). wastes at an
equipment Disposal of EE lighting A mechanism for safe disposal of EE lighting equipment approved site to
equipment. must be clearly designated which will not be in close be monitored
proximity to environmentally risk areas. Systematic fortnightly.
collection ensures that the various materials, including
mercury, are recovered and recycled or disposed of in
an environmentally sound way.
Air Conditioning | Disposal of construction All waste must be disposed in an approved landfill or Contractor Check that Technical supervision staff.
facilities, rubbish from installation dump site, in consultation with the National Solid Waste arrangements
chillers, etc. of AC equipment. Management Authority (NSWMA). have been
Contractor to make suitable arrangements for use of Contractor made




FINAL (JANUARY 21, 2011)

Activities

Potential Impacts

Mitigation Measures

Responsibility
for Mitigation

Monitoring
Requirements

Responsibility for
Monitoring and
Supervision

Sanitary facilities for
workers

Nuisance from noise

sanitary facilities for his workers, or in the case of large
worksites, they should be equipped with portable
chemical toilets, which must be supplied and serviced
by an approved contractor.

Give notice to nearby residents and limit work to
daytime hours.

Contractor

Confirmation
that portable
toilets are

supplied on site.

Biomass
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6 CONSULTATION AND DISCLOSURE

The Projectds Envhas bzeravedablé tathe gdnera publiey addvelopa
seamlesswo-way interactionwith the public and relevamongovernmental, family and/or
beneficiaries and/or affected populatisnan objective, clear, transparent and timelginner

The levels of information and consultatidrave been developeoh accordance with the
communicationneedsfor audiences andProject stagesand were develogd with specific
guidelines and protocols consistent with national legislation and policies of World Bank
safeguardgoliciesgoverning the Project

The purpose ofhe public consultation(s) is (are) to solicit views of groups or individuals who
may be affected by the syiwoject regarding environmental concerns. Consultation should
include the recording of significant environmental issues identified by the affgmegs or
people, recommendations and next steps. Any significant issues established during the public
consultation should be addressed by the EA documentation. Public disclosure provides affected
groups or individuals the opportunity to examine thalf@pproved EA document so they can
review the mitigation measures agreed upon and the responsible parties for implementing them.

In order to ensure that consultation, disclosure, and community engagement continue throughout
the subproject constructiorand operation phases, the dadyrower will, consistent with the

risks and adverse impacts of the project, establish a grievance mechanism as part of its
environmental management systefrhis should allow the suborrower to receive and facilitate

the resolution of concerns and grievance about the-molects environmental performance
raised by the affected communities or individualsable 4shows the key environmentlated
consultation and disclosure actions during prgpeeparation andnmplementation. tlalso shows

the outputs or results of theaeions.

Table 4. Key Environmental Consultation and Disclosure Actions
during Project Preparation

Step in Project Cycle as per | Actions for Screening and Environmental | Output / Results
Operations Manual Management
Promotion - community leaders to publicize intention t - There is adequate awareness
apply for project fundinty the community about the projec
Developing sulproject - DBJto hold consultation on locgkiorities | - Local and specific
application and needs environmental concerns and
- Community/ Groupsto participate and constraints are considered
contribute
Subproject Concept - Wide crosssection of community groups | - Alternatives have been
Development to participate in site screenipgocess considered and environmental
feasibility is ascertained
Subproject Design and Reviev| - DBJto publicly display designs for min. 2| - Ensures that designs are
weeks envronmentally appropriate,
- Community/ Groupreviews designs and | among other criteria
Asigns offo

15 This step and the corresponding actions are not needed when a community has been selected for a project, such as
was the case for the Inner City Basic Services for the Poor Project.
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Subproject Implementation - DBJto arrange for sign board providing | - Information on contract and
(after contract award and project details contractor is disclosed
signing) - DBJto organize Project Information - Community ismade aware of
Meeting held in and with community its role in implementation
- Community/ Groupsto attend and - Community has channel for
participate actively providing feedback
- Community(where applicablefo monitor | - Community makes sure that
work and progress of contractor EMPs are complied with
- DBJand community Groupsto participate
actively in PSC meetings

NEPA Consultation Process

There are usually two forms of public involvement in the Environmental Infss&tssment

(EIA) process. The first is direct involvement of the affected public or community in public
consultations during the EIA study. These consultations allow the developer to provide
information to the public about the project and to determinat vgsues the public wishes to see
addressed. The extent and results of these consultations are included in the documented EIA
report.

The second level of involvement takes place after the EIA report and addendum, if any, have
been prepared after the dippnt has provided the information needed for adequate review by
NEPA and the public.

Public involvement in the review process is in keeping with Principle 7 of the United Nations
Environment Programme (UNEP) decision published as Goals and Princiftesicinmental
Impact Assessment

Environmental Management Framework Consultations

As part of the consultation process, a video conference was held in December 2010 between the
Environment and Social Specialists of the World Bank and the DevelopmekhbBaamaica to

discuss the drafEnvironmental Management Framework and the Involuntary Resettlement
Policy Framework The safeguard documentation (EMF and IRPF) diagsosed on the
websites of MEM, DBJ, NEPA and the World Bank InfoSlopJanuary 5, 20l

On January 12, 2011 an Information Consultation Session was held on Project related
Environmental and Social Safeguards, in particular, dheft Environmental Management
Framework and the Involuntary Resettlement Policy Framewaslgport the US$5 million line

of credit for the proposed Energy Security and Efficiency Enhancement Project (P112780) for
Jamaica.The meeting was a follow up consultation with the AFIs who will be the implementing
agents of the prograrmror more detail®n the Consultation issues and results, please see Annex
10.

'® Decision 14/25 of the Governing Council of UNEP, of 17, June, 1987
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7 MONITORING AND REPORTING

The AFIswill have the main responsibility for monitoring the application and useeoEkhF.

During the usuasubproject supervision activitieshe AFIwill check with local environmental
authorities to determine if the syboject implementation is meeting all specifiedEand BVP
requirements.It will also perform supervision site visits to the gquinjects to confirm the EMPs

are being adequately implem@d. A supervision report coveringhe environmental
managemenissuesshould be included in the overall site visit repofhe AFI0 designatedeO

will prepare quarterly and annual reports on the key steps, outputs and results of the
environmental managnent actions taken for albprojects throughout the project cycle.

As part of the norml reporting, the AFIsvill request each suborrower to include section on
environmental performance with respect to the-pudject investment, including any critical
mitigating actions taken and any significant environmental incidddtavever, if during a site

visit, the AFIsdetermines that environmental managat procedures are not being followed
adequatelythe AFIsshould request more frequent reporting (sammually or quarterly) until

the subborrower demonstrates that the situation has been correthedAFIs/DBJ will include

an environmental sectiom ieveryreport prepared for the World BankAs appropriate, the
section will discuss details of any environmental issues that have occurred during the reporting
period and the actions taken InetAFIsand/or any of their suborrowers to resolve them.

Problemsand issues arising during the use of the EMF will be flagged and brought to the
attention of Management and for their action. Copies of the quarterly and annual EM monitoring
reports will also be sent to NEPA and to the World Bakermit orlicence may be suspended

or revoked if any of its terms or conditions is breached, or if the holder fails to submit any
documents and information as the Authority may require. The undertaking of a prescribed
activity without the holding of an appropriateermit will bring substantial penalties, on
conviction in a court of lawThe Bank will also review these reports during the periodic
supervision missions. THellowing steps will be monitored for all projects:

Table 5. Key Environmental Consultation ard Disclosure Actions
during Project Preparation

Stage in Project Cycle Action Result / Outcome
Project Concept Development| Site Screening Acceptance
Rejection
Project Appraisal Project Screening | NEPA Environmental PernilticenceRequired
EMP Required
None
Project Implementation NEPA Env ¢ WithscopedEIA including mitigation measures
Permit With generakterms andspecificconditions
EMP Included with contract

EMP implemented| With problems or issues
With complaints

With residual impacts
Operation Maintenance Plan | Environmental Requirements
NEPA Env ¢ Monitoring and reporting
Permit Conditions
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8 TRAINING AND CAPACITY BUILDING

Although theAFIs designated Environmental Officer (E@asgood knowledge and experience
with Jamaican national regulatory requiremetits, officer mayneed some specific training in
the policy areas of environmental assessies applied by the World Barlk The World
Bank will assist to identify appropriatecternal training opportunities for theO.*° Suitable
national training should also be part of the capacity building dE@and alternat&O.

The designatedO is also responsibléor the organization and provision of training sessjons
including a training plan and its moduleis, environmental screening and environmental
management foAFIs project officers, field supervision staf§mall and mediunmenterprise
development officersaand selecteccommunity representative® familiarize them with the
principles and procedures as set ouhm EMFE

o Similarly, training is also needed in land acquisition and involuntary resedtit safeguard policies for AFls and
DBJ. This will be dealwith on the Involuntary Resettlement Poliesamework,

18 Both thisEMF, and an InvoluntariResettlement PolicFramework that has been prepared in parallel, are in part
based on the international approaches and standards.

91t may be possible to combine any external EA training with training in Involuntary Resettlement that is offered
periodially by the World Bak.



ANNEX 1
DBJ Environmental Policy and Management System

The DBJ aims to be the premier development finance institution in Jamaica mobilizing resources
to support investment towardtional economic growth and sustainable development. To that
end, DBJ is committed to:

Environmentakupportin all areas of its operations;

Continuousy support themprovement of environmental performance through an

environmental management system;

Ensuring ewvironmentally responsible financial investment and development;
Fostering environmental due diligence with
with respect to risk and impaassessment and management;

Compliance with relevant laws, regtitans and standards within Jamaica;

Promotion of the environmental policy and mgament system among all membefs

the AFIs/DBJ through training and awareness programmes;

1 Supporting the Sustainable Development Policy of the Government of Jamaica.
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l. Generic Environmental Checklist

1. Environmental Management

(a) Responsibility for environmental management.

(b) Level of expertise in environmental matters (technical and regulatory), among staff and
management.

(c) Types of environmental data colied/reported, whether for internal or regulatory use.

(d) Environmental policies/practiceand details of any past/planned initiatives, including copies
of any relevant studies or reports (e.g. full/partial implementation of ISO 14000 Environmental
Managment System).

(e) Environmental, health and safety training practices for employees.

2. Process Information
(&) Range of processes carried out on site (e.g. cleaning, blending, mixing, chemical
processes, painting).
(b) Main inputs and outputs of each process, and intermediate, wastepovdugts, their
source and destination, whether hazardous/toxic or legally controlled.
(c) Anticipated significant changes in operation.

3. Site Information

(a) Site layout, including outlindescription and condition of site and buildings, and position
and topography.

(b) Current use of all areas of property and facilities, and outline history of previous uses.

(c) Adjacent properties, operations and any sources of pollution, including the relative
significance of these sources.

(d) Ownership of land, buildings and equipment, and any specific restrictions (by
owner/planning authority) on development site.
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(e) Underlying geology/hydrology, location of nearby watercourses and recipients of natural
run-off from the site, if known.

(H Provision of site utilities, particularly electrical power, air and oxygen, and water in all
forms.

(9) Existence of/opportunity for energy efficiency program or measures.

(h) Any known contamination of the site from current or previous usdsymrneighbouring
activities.

(i) History of complaints by local residents or other local industrial concerns. Frequency
and nature of complaints to the site.

() Any protected building/features of historical interest.

. Handling and Storage of Raw Materials andProducts

(a) Main solid raw and intermediate materials stored on site, and quantities. Hazardous
nature of any materials.

(b) Main liquid or gaseousraw and intemediate materials/products sdr on site, and
containment method (e.g. bulk tanks, silos, pressurised cylinders), quantities and typical
duration of storage. Hazardous nature of any materials (e.g. toxic, polluting, flammable,
explosive). Regulatory storage requirements, emergeaay/ptecautions.

. Solid and Hazardous Waste Information

(a) Sources and quantities of all waste types.

(b) Type, source, categorization and disposal method for all hazardous waste types.

(c) Location, type and method of any waste disposed of or stored on site.

(d) Method and responsibility for ofite treatment or disposal of each type of waste.

(e) Costs and viability of waste disposal methods.

() Waste disposal contractors used and compliance with permit/regulatory requirements.
(g) Current methods of waste minimizationyse or recycling and future potential.

. Water Use Information

(a) Sources (e.g. public supply,-site borehole) uses and overall consumption of water.
(b) Permits covering water supply and use.

(c) Current and likely future costs, availability and quality of water.

(d) Opportunities for water conservation, recycling. Monitoring methods used.

. Effluent and Wastewater Discharges

(a) Sources and content of effluent from production processes.

(b) Other sources of effluent such as rain runoff from vehicle loading or maintenaase ar
staff canteen, cleaning.

(c) Methods of collection, storage or treatment of waste wataiten

(d) Discharge points, destination of all treated or untreated effluent types (e.g. municipal
sewer, drainage ditches, river, lake seakay to ground).

(e) Monitoring of effluent quality/quantity, and of surface water quality contaminants.

() Permits covering waste water discharges, and history of compliance with these
requirements.

(g) Current and anticipated regulatory requirements or company plans for water treatment
andany associated capital costs.
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(h) Opportunities for reducing wastewater volume or contamination levels.

8. Air Emissions

(a) Sources, volumes and composition of all emissions to air, whether from chimneys, vents,
exhausts and, or, as blown dust, and whether gasuvadust, fume or odour. Include
combustion sources and all process equipment, and occasional/diffuse sources such as
dust from vehicles or quarrying.

(b) Regulatory requirements and control measures in place to limit air emissions.

(c) Prevailing wind directio across site and identification of downwiackas affected by
any emissions.

(d) Permits covering air emissions, and history of compliance with these requirements.

(e) Current and anticipated regulatory requirements or company plans for air emissions
treatment ad any associated capital costs.

() Presence of CFCs in equipment on site, and financial impact of replacement.

(g9) Opportunities for reducing emissions to air.

9. Health and Safety, Hygiene
(a) Noise exposure, monitoring and control methods, regarding both neiglamlissaff.
(b) Accident history and any associated claims, liability or prosecution.
(c) Relations with regulatory bodies, and any outstanding actions/requirements and
associated cost.
(d) Compliance with hygiene requirements in production and distribution and(szé@dy
relevant in food industry).

10. Documentation Summary
(a) Environmental pemits and licences covering air, water, waste, storage on site, as
intended under:
Water use/abstraction permit
Wastewater discharge permit
Air emissions permit
Permit for storagef hazardous substances
(b) Company and regulatory monitoring reports showing extent of compliance with
environmental permits, and any relevant communications with/from regulatory
authorities regarding legal breaches, improvements required, fines, etc.
(c) Envirormental Impact Assessment approval (for new, large, high environmental impact
operations only).
(d) Company environmental, health and safety policy and/or procedures.
(e) Capital expenditure plans for environmental, health and safety expenditure, particularly
to adieve compliance with forthcoming (i.e. in progress), or anticipated environmental
experts, customers or other bodies.

11.Indirect Environmental Issues, Including Supplier and Product Issues
(a) Environmental compliance status of and pressures on main suppliecsistomers.
(b) Source of all main raw materials and their environmental impact and acceptability, (e.g.
environmental impact of resource extraction, use of scarce resource), which may result in
change in cost, quantity or reliability of supply, or impactreputation.
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(c) Environmental requirement of customers.

(d) Environmental acceptability of products in all existing or planned markets, whether
domestic or export, includingnd of life environmental impact of end product.

(e) Acceptability of product packaging ail markets.

() Opportunities for improving environmental acceptability or raw materials, product or
packaging, for example, by opting for more sustainable sources or product or packaging
which can easily be recycled or reused.

(g9) Any environmental problems affecting the reputation of a competitor or the industry
generally, which might affect the company by association.

Annual Environmental Report

1. Breakdown of portfolio by type of transaction, industry sector and environmeskal
classification. List medium and high environmental risk clients.

2. Describe how environmental procedures have been integrated into the transaction approval
process.

1. Give details of any transaction rejected on environmental grounds, in particular, for actual or
perceived noftompliance.

2. Give details of any other transaction rejected on environmental or health and safety grounds.

3. Give details of any material envinmental issues associated with borrowers during the
reporting period, in particular:
(a) Any accidents / litigation / complaints.
(b) Any incidents of norcompliance with applicable environmental and health and safety
regulations andtandards, such as fines, peieslor excess fees for n@ompliance.
(c) Any incidents of norcompliance by borrowers with environmental
covenants/conditionality imposed by the Bank.

4. Give details of any loans/investments/guarantees etc. used to finance environmental
improvements, suchs; energy efficiency, waste minimization, switch to cleaner technology,
reduction of permit fees or fines due to environmental improvements.

5. Give details of any bad loans due to environmental problems.

6. Descri be how t he bor r oweasnoritoredifewyi sitewisitrhyBanka | p e
staff; inspection by environmental/health authorities; copies of updated permits, reports from
the borrower).

7. Spedfy name and position of the individual(s) formally responsible for the implementation
of the envirmmental procedures.

8. State any difficulties and/or constraints related to the implementation of the environmental
procedures.
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Environmental Clauses

The (é) shall conduct its business and operat

(a) [and in accordance with internationally recognized occupational health and safety
practices]

(b) [and in accordance with good international industry practices];

(c) [including compliance with environmental and health and safety laws and regulations
applicable in Jamaica].

Without limiting the generality of the foregoing, the Client shall;
(a) ensure that potentially adverse environmental effects, from wastewater effluent,

surface drainage and air emissions, and any other potential damage to the natural
environmental, receiveue consideration in the operation, and maintenance of project

facilities;
(b) ensure that appropriate health and saéety environmental protection measures, are
being used in connection with the i mpl eme

Monitoring and Reporting on Environmental Performance

(é) shal/l S U bamsobn as availdble,éout Byamé&vy ent within (é) o
end of the (financial) year, an annual report on environmental and worker health and safety
matters relatig to the project and its operations, in a form satisfactory to the Bank, which shall
include copies of any information on environment matters that the Company may have to make
available to the authorities and, in any event:

(a) The current status of environmtal and worker health and safety permits, licences or
ot her approval s required for (é) oper at
modifications of any such approvals].

(b) A summary of incidents of necompliance with the application environmental law,
[including legal or administrative action or proceedings involving the Client or fines,
penalties or increased charges imposed on the Client].

(c) Progress made on the implementation of the environmental management systems.

(d) Worker health protection and safety iattves [including training programmes] taken
by the Client.

(e) Public complaints/representation, if any.

The report shall state the steps taken or proc
areas, and shall identify the person at the company with overall responsibility for environmental
health and safety matters.

(é) shall f ur ni dgihte riotcce df hng inddlanh & accident eelating to its

operations, and likely to have a highly adverse effect on the environment or worker health and
safety. In particular, such adverse effect is deemed to have occurred;
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(a) Where the applicable law reqgeg notification of the accident/incident to the
authorities;

(b) Where the accident/incident involves fatality of workers or multiple serious injury
requiring hospitalisation;

(c) Where it has become public knowledge inter alia through coverage in the media.

Site Visit Environmental Checklist

Set out below is a site visit checklist, for use as preparation for a site visit. The checklist should
be used in conjunction with the relevant sdztoralguideline from NEPA or other application
regulatory agency, to ask relevant question of the company management during the site visit.

Site Visit Checklist
(1) Key Processes (List theel processes, using the appriate suksectoral guideline)

(2) Environmenal Risks (List the key issues form appropriate-sabtoral guideline and discuss
how management control these risks)

(3) Environmental Opportunities (List the key opportunities, from the appropriatsestitral
guideline, and discuss these with manageniexgpropriate)

(4) Indicators of Management or Existence of Environmental Issues
Use this list as a check for indication of the existence or environmental issues of their
good/poor management as you go around the site.
1 Level of housekeeping in general (gamdbad)
1 Nature of air emission form chimney or stacks (clean or dirty), and adequacy of
treatment of emissions.
Odour of site (no odour or strong odour)
Noise level (high or low)
Eye irritation (clean or dusty)
Past use of land (could indicatentamination of ground)
Storage of hazardous or polluting materials;pbgducts or waste (check method of
disposal for environmental impact)
1 Underground storage of liquids (difficult to see leakage but ask about how
management control possibility of legk
Proximity to residential areas (close or distant).
Proximity to polluting source e.g. neighbouring industry (could contaminate
customer6s property)
1 Proximity to water courses (indicates likelihood of contamination by
accident/leakage).
1 Health and safgtrecord (good or bad).

= =4 =4 -8 -9
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(5) Financial Issues
1 What are the annual costs for user fees, past fieealtie®
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1 What is the required capitabr operational investment costs for environmental
improvements in the short/long term?

1 Are environmental costs incorpordtento the business plan and other financial
projections?

(6) Legal Issues

1 Have there been any environmental notices or orders served on the company which
restrict business activiti@s

1 Does the company have all the required environmental permits?

1 Is thecompany compliant with environmental impact assessment requirements?

1 Is the company aware of their legal obligations in the future through for example,
changes in environmental legislation due to accession to the EU? Has the company
made plans to comply i this legislation?

(7) Reputational Issues
1 Is the company exposed to reputational risk through its activities or local impact on
the environment (e.g. trading in a hazardous product, high local emissions disturbing
the local community)?
1 What steps has thempany taken to control its reputation on environmental issues
(for example, public information on environmental ragement, open days for local
community groups)?

(8) Market Issues
T What are the environment al standastheés or
customer meeting these, and how might they change in the future?
1 Is the company reliant on the environmental standard of any supplied product and, if
so, can the customer rely on this supply in the future?

(9) Managerial Issues
1 Is there someone witlesponsibility for environmental matters?
1 Do they seem well informed and able to manage their environmental responsibilities?
1 Do they produce documentation in a timely fashion (e.g. for yourselves)?

(10) Conclusions and Recommendations
Add any conclusion and recommendation, including:
1 Any further environmental appraisal required of the environmental appraisal process);
1 Any further information promised by the company.
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Annex 2:
WORLD BANK ENVIRONMENTAL ASSESSMENT POLICY (OP 4.01)

OP 4.01- Environmental Assessment

These policies were prepared for use by World Bank staff and are not OP 4.0:
necessarily a complete treatment of the subject. January, 19¢

1. The Barkrequires environmental assessment (EA) of projects proposed for Bank finaalgrensute
that they are environmentally sound and sustainable, and thus to improve decision making.

2. EA is a process whose breadth, depth, and type of analysis depend on the nature, scale, and potential
environmental impact of the proposed projEét.evaluates a project's potential environmental risks and
impacts in its area of influeB@xamines project alternatives; identifies ways of improving project selection,
siting, planning, design, and implementation by preventing, minimizing, mitigating, or compensating for
adverse environmental impacts and enhancing positive imphatsjugles the process of mitigating and
managing adverse environmental impacts throughout project implemertiatiBank favors preventive

measures over mitigatory or compensatory measures, whenever feasible.

3. EA takes into account the naturalirenment (air, water, and land); human health and safety; social
aspects (involuntary resettlement, indigenous peoples, and physical cultural4@soureashoundary

and global environmental aspedi considers natural and social aspects in an integratédalemytakes

into account the variations in project and country conditions; the findings of country environmental studies;
national environmental team plans; the country's overall policy framework, national legislation, and
institutional capabilities related to the environment and social aspects; and obligations of the country,
pertaining to project activities, under relevant international envitalnneaties and agreemeiitise Bank

does not finance project activities that would contravene such country obligations, as identified during the
EA. EA is initiated as early as possible in project processing and is integrated closely with the economic
financial, institutional, social, and technical analyses of a proposed project.

4. The borrower is responsible for carrying out theHBA.Category A projedthe borrower retains
independent EA experts not affiliated with the project to carry out th€&&@ACategory A projects that are

highly risky or contentious or that involve serious and multidimensional environmental concerns, the
borrower should norriig also engage an advisory panel of independent, internationally recognized
environmental specialists to advise on all aspects of the project relevant $oTthe EXe of the advisory

panel depends on the degree to which project preparation has progressed, and on the extent and quality of
any EA work completed, at the time the Bragins to consider the project.

5. The Bank advises the borrower on the Bank's EA requireffentBank reviews the findings and
recommendations of the EA to determine whether they provide an adequate basis for processing the project
for Bank financig. When the borrower has completed or partially completed EA work prior to the Bank's
involvement in a project, the Bank reviews the EA to ensure its consistency with thiipddiagk may,

if appropriate, require additional EA work, including pedriisultation and disclosure.

6. ThePollution Prevention and Abatement Hbasdbibek pollution prevention and abatement measures

and emission levels that are normally acceptable to the Bank. However, taking into account borrower country
legislation and local conditions, the EA may recommend alternative emission levetsaaesapm

pollution prevention and abatement for the project. The EA report must provide full and detailed
justification for the levels and approaches chosen for the particular project or site.
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EA Instruments

7. Depending on the project, a range of instruments can be used to satisfy the Bank's EA
requirementenvironmental impact assessment (EIA), regional or sectoral EA, environmental audit, hazard
or risk assessment, and environmental management planto(ERRpplies one or more of these
instruments, or elements of them, as appropkiten the project is likely to have sectoral or regional
impacts, sectoral or regional EA is reqétred.

Environmental Screening

8. The Bank undertakes environmental screening of each proposed project to determine the appropriate
extent and type of EAThe Bank classifies the proposed project into one of four categories, degmending

the type, location, sensitivity, and scale of the project and the nature and magnitude of its potential
environmental impacts.

(a)Category: A proposed project is classified as Category A if it is likely to have significant adverse
environmental ipacts that are sensiti¢djverse, or unprecedentéithese impacts may affect an

area broader than the sites or facilities subject to physical E¥orks. a Category A project
examines the project's potential negative and positive environmental impacts, compares them with
those of feasible alternatives (including the "without@rsitiation), and recommends any measures
needed to prevent, minimize, mitigate, or compensate for adverse impacts and improve environmental
performanceFor a Category A project, the borrower is responsible for preparing a report, normally an
EIA (or asuitably comprehensive regional or sectoral EA) that includes, as necessary, elements of the
other instruments referred to in para. 7.

(b) Category. B. proposed project is classified as Category B if its potential adverse environmental
impacts on humamopulations or environmentally important aseatuding wetlands, forests,
grasslands, and other natural hab#iagsless adverse than those of Category A prdjeete

impacts are s#specific; few if any of them are irreversible; and in mestrodgjatory measures can

be designed more readily than for Category A projéesscope of EA for a Category B project may

vary from project to project, but it is narrower than that of Category RikACategory A EA, it

examines the project's puiel negative and positive environmental impacts and recommends any
measures needed to prevent, minimize, mitigate, or compensate for adverse impacts and improve
environmental performancéhe findings and results of Category B EA are described irojegwt pr
documentation (Project Appraisal Document and Project Information Dociiment).

(c) Category. @ proposed project is classified as Category C if it is likely to have minimal or no
adverse environmental impacts. Beyond screening, no further EA action is required for a Category C
project.

(d) Category:FA proposed project idassified as Category Fl if it involves investment of Bank funds
through a financial intermediary, in subprojects that may result in adverse environmental impacts.

EA for Special Project Types
Sector Investment Lending
9. For sector investment loar8ll(s)i4during the preparation of each proposabproject, the project
coordinaihg entity or implementing institution carries out appropriate EA according to country requirements
and the requirements of this policffhe Bank appraises and, if necessary, includes in the SIL components

to strengthen, the capabilities of the coordinating entity or the implementing institution to (a) screen
subprojects, (b) obtaihe necessary expertise to carry out EA, (c) review all findings and results of EA for
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individual subprojects, (d) ensure implementation of mitigation measures (including, where applicable, an
EMP), and (e) monitor environmental conditions during projebenmentatioa¢ If the Bank is not

satisfied that adequate capacity exists fgingaout EA, all Category A subprojects and, as appropriate,
Category B subprojeetacludingany EA reportsare subject to prior review and approval by the Bank.

Financial Intermediary Lending

10. For a financial intermediary (FI) operation, trekBequires that each FI screen proposed subprojects

and ensure thaub borrowersarry out appropriate EA for each subprojBefore approving a subproject,

the FI verifies (through its own staff, outside experts, or existing environmental igstihdatothe
subproject meets the environmental requirements of appropriate national and local authorities and is
consistent with this OP and other applicable environmental policies of tHe Bank.

11. In appraising a proposed FI operation, the Bank reviews the adequacy of country environmental
requirements relevant to the project aral groposed EA arrangements for subprojects, including the
mechanisms and responsibilities for environmental screening and review of EXhesultecessary, the

Bank ensures that the project includes components to strengthen such EA arrafgeiRenfserations

expected to have Category A subprojects, prior to the Bank's appraisal each identified participating Fl
provides to the Bank a written assessment of the institutional mechanisms (including, as necessary,
identification of measures to stréegt capacity) for its subproject EA wiérk.the Bank is not satisfied

that adequate capacity exists for carrying out EA, all Category A subprojects and, as appropriate, Category B
subprojectsincluding EA reportsare subject to prior review and approval by thelBank.

Emergency Operations under OP 8.00

12. The policy set out in OP 4.01 normally applies to emempmreyions processed undel/ BP 8.00,

Rapid Response to Crises and Enttygeneiesvhen compliance with any requirement of this policy would
prevent the ééctive and timely achievement of the objectives of an emergency operation, the Bank may
exempt the project from such a requireme€&hé justification for any such exemption is recorded in the loan
documentsln all cases, however, the Bank requiresmiaimum that (a) the extent to which the emergency

was precipitated or exacerbated by inappropriate environmental practices be determined as part of the
preparation of such projects, and (b) any necessary corrective measures be built into either the
emergncyoperation or a future lending operation.

Institutional Capacity

13. When the borrower has inadequate legal or technical capaaitsy tmut key EA-related functions
(such as review of EAnvironmental monitoring, inspections, or managerhenitigatory measures) for a
proposed project, the project includes components to strengthen that capacity.

Public Consultation

14. For all Category A and B projects proposed for IBRD or IDA financing, during the EA process, the
borrower consults pmgtaffected groups and local nongovernmental organizations (NGOs) about the
project's environmental aspects and takes their views into #c@btentborrower initiates such
consultations as early as posshe. Category A projects, the borrower consults these groups at least
twice: (a) shortly after environmental screening amdebttfe terms of reference for the EA are finalized;
and (b) once a draft EA report is prepatadaddition, the borrower consults with such groups throughout
project implementation as necessary to addresel&i#d issues that affect th#em.
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Disclosure

15. For meaningful consultations between the borroweprajettaffected groups and local NGOs on all
Category A and B projects proposed for IBRD or IDA financing, the borrower provides relevant material in

a timely manner prior to consultation and in a form and language that are understandable and accessible t
the groups being consulted.

16. For a Category A project, the borrower provides for the initial consultation a summary of the proposed
project's objectives, description, and potential impacts; for consultation after the draft EA report is prepared,
the borrower provides a summary of the EA's conclusioraldition, for a Category A project, the
borrower makes the draft EA report available at a public place accessible-affectgecyroups and local

NGOs. For SILs and FI operations, the borroWweensures that EA reports for Category A subprojects

are made available in a public place accessible to affected groups and local NGOs.

17. Any separate Category B report for a project proposed for IDA financing is made available to project
affectedgroups and local NGO®ublic availability in the borrowing country and official receipt by the Bank
of Category A reports for projects proposed for IBRD or IDA financing, and of any Category B EA report
for projects proposed for IDA funding, are preisdtps to Bank appraisal of these projects.

18. Once the borrower officially transmits the Category A EA report to the Bank, the Bank distributes the
summary (in English) to the executive directors (EDs) and makes the report available through its
InfoShg. Once the borrower officially transmits any separate Category B EA report to the Bank, the Bank
makes it available through its InfoS#dpthe borrower objects to the Bank's releasing an EA report
through the World Bank InfoShop, Bank staff (a) do not continue processing an IDA project, or (b) for an
IBRD project, submit the issakfurther processing to the EDs.

Implementation

19. During project implementation, the borrower reports on (a) compliance with measures agreed with the
Bank on the basis of the findings and results of the EA, including implementation of any EBIR,ias se

the project documents; (b) the status of mitigatory measures; and (c) the findings of monitoring programs.
The Bank bases supervision of the project's environmental aspects on the findings and recommendations of
the EA, including measures setinthe legal agreements, any EMP, and other project dociments.

1. The1998 Pollution Prevention and Abatement Handbook is being updated. For complete reference Worsuiahk Group
Environmental Health and Safety Guidelifiee EHSGuidelines are intended as living documents and may be amended and
supplemented from time to time. Please check the wiethsitavjww.ifc.org/ifcext/enviro.nsf/Content/EnwwronmentalGuidelingfor
the most recent version.

2. "Bank"includes IBRD and IDA; "EA" refers to the entire process set out BP@RY1; "loans" includes IDA credits and IDA grants;
"borrower" includes, for guarantee operations, a private or public project sponsor receiving from another financealaastituti
guaranteed by therBa and "project” covers all operations financed by Bank loans or guarantees except development (ffdicy lending
which the environmental provisions are set dPIBP 8.60,DevelopmPBoticy Lendiagd also includes projects under adaptable
lendingadaptable program loans (APLs) and learning and innovation loaren(Lfirejects and components funded under the Global
Environment FacilityThe project isescribed in Schedule 2 to the Loan/Credit Agreeribig.policy applies to all components of the
project, regardless of the source of financing

3. For definitions, seknnex A The area of influence for any project is determined with the advice of environmental specialists and set out
in the EA terms of reference.

4. SeeDP/ BP4.12|nvoluntary Resettle@BhBP 4.10 Indigenous Peapie®P/ BP4.11 Physical Cultural Resources.

5.  Global environmental issues include climate change,depbetgng substances, pollution of international waters vanseadhpacts on
biodiversity.

6. For screening, see para. 8.

7. EAs closely integrated with the project's economic, financial, institutional, social, and technical analyses(&) emsinenthantal
considerations are given adequate weight in pedgtion, siting, and design decisions; and (b) EA does not delay project
processingHowever, the borrower ensures that when individuals or entities are engaged to carry out EA activities, any astflict of inter
is avoidedFor example, when an indegent EA is required, it is not carried out by the consultants hired to prepare the engineering
design.
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14.

15.

16.

17.

18.

19.

20.

22.

23.

The panel (which is different from the dam safety panel require@BhBer4.37 Safety of Daradvises the borrower specifically on

the following aspectsa) the terms of reference for the EA, (b) key issues and methods forgpttep&A, (c) recommendations and
findings of the EA, (d) implementation of the EA's recommendations, and (e) development of environmental management capacity.
Sedootnote 1.

These terms are definedhinmnex A

Annexes Guidance on the use of sectoral and regional EA is av@iltdelncebook Updates 4 and 15

A potential impact is considered "sensitive" if it may be irreversible (e.g., lead to loss of a major npturedisab#tsties covered

by OP 4.04Natural Habitat©P/ BP4.10,Indigenous PeoPIBsBP 4.11 Physical Cultural Resou@est.12Involuntary Resettlement

When the screening process determines, or national legislaties, thatiany of the environmental issues identified warrant special
attention, the findings and results of Category B EA may be set out in a separddepepadihg on the type of project and the nature

and magnitude of the impacts, this report nehyde, for example, a limited environmental impact assessment, an environmental
mitigation or management plan, an environmental audit, or a hazard asdess@eiegory B projects that are not in environmentally
sensitive areas and that presentdsfelled and wellinderstood issues of narrow scope, the Bank may accept alternative approaches for
meeting EA requirementfar example, environmentally sound design criteria, siting criteria, or pollution standardsdalesmall

industrial plants or ruraorks; environmentally sound siting criteria, construction standards, or inspection procedures for housing
projects; or environmentally sound operating procedures for road rehabilitation projects.

SlILs normally involve the preparation and implementdtaomual investment plans or subprojects as time slice activities over the course
of the project.

In addition, if there are sectorwide issues that cannot be addressed through individual subproject EAs (and ipaSitulardikely to
include Catgory A subprojects), the borrower may be required to carry out sectoral EA before the Bank appraises the SIL.

Where, pursuant to regulatory requirements or contractual arrangements acceptable to the Bank, any of these rareevafriadtions
out by arentity other than the coordinating entity or implementing institution, the Bank appraises such alternative arrangements; howe
the borrower/coordinating entity/implementing institution remains ultimately responsible for ensuring that subprogtts meet B
requirements.

The requirements for Fl operations are derived from the EA process and are consistent with the provisions of [i2iPa. heffAis
process takes into account the type of finance being considered, the nature and scale cfubpitijestsd and the environmental
requirements of the jurisdiction in which subprojects will be located.

Any Fl included in the project after appraisal complies with the same requirement as a condition of its participation.

The criteria for prior review €ategory B subprojects, which are based on such factors as type or size of the subproject and the EA
capacity of the financial intermediary, are set out in the legal agreements for the project.

For the Bank's approach to NGOs, &&f 14.70lnvolving Ngovernmental OrganizationsSuoizotked Activities

For projects with major social components, consultations are also required by other Baifirolamiegle OP/ BP 4.10,Indigenous
PeoplesndOP/ BP 4.12 Involuntary Resettlement.

For a further discussion of the Bank's disclosure procedufiése ¥€éerld Bank Policy on Disclosure of Irpecitceguirements for
disclosure of resettlement plans and indigenous peoples development plans ar©s¢Bsudiri0,ndigenous Peapie®P/ BP4.12,
Involuntary Resettlement.

SeeDP/ BP 13.05Project Supervision
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Annex 3
WORLD BANK NATURAL HABITATS POLICY (OP 4.09

OP 4.04- Natural Habitats

These policies were prepared for use by World Bank staff and are not OP 4.0«
necessarily a complete treatment of the subject. June, 20C

1. The conservation of natural habithie, other measures that protect and enhance the environment, is
essential for longrm sustainable developmeftie Bankherefore supports the protection, maintenance,

and rehabilitatro of natural habitats and their functions in its economic and sector work, project financing,
and policy dialogu@.he Bank supports, and expects borrowers to apply, a precautionary approach to natural
resource management to ensure opportunities fosreneintally sustainable development.

Economic and Sector Work

2. The Bank's economic and sector work includes identification of (a) natural habitat issues and special needs
for natural habitat conservation, including the degree of threat to identifiatl hedbitats (particularly

critical natural habitats), and (b) measures for protecting such areas in the context of the country's
development strategis appropriate, Country Assistance Strategies and projects incorporate findings from
such economic drsector work.

Project Design and Implementation

3. The Bank promotes and supports natural habitat conservation and improved land use by financing
projects designed to integrate into national and regional development the conservation of nestanad habita

the maintenance of ecological functidhgthermore, the Bank promotes the rehabilitation of degraded
natural habitats.

4. The Bank does not support projects that, in the Bank's opinion, involve the significant conversion or
degradaticiof critical natural habitats.

5. Wherever feasible, Balitkanced projects are sited on landadyreonverted (excluding any lands that in

the Bank's opinion were converted in anticipation of the prdjeet)Bank does not support projects
involving the significant conversion of natural habitats unless there are no feasible alternativgedor the pro
and its siting, and comprehensive analysis demonstrates that overall benefits from the project substantially
outweigh the environmental codfs.the environmental assessrfiedicates that a project would
significantly convert or degrade natural habitats, the project includes mitigation measures acceptable to the
Bank. Such mitigation measureglile, as appropriate, minimizing habitat loss (e.g., strategic habitat
retention and postevelopment restoration) and establishing and maintaining an ecologically similar
protected arealhe Bank accepts other forms of mitigation measures only whearghichnically

justified.

6. In deciding whether to support a project with potential adverse impacts on a natural habitat, the Bank
takes into account the borrower's ability to implement the appropriate conservation and mitigation
measuresdif there are potential institutional capacity problems, the project includes components that develop
the capacity of national and local institutions for effective environmental planning and maiiégement.
mitigation measures specified for the project may déousehance the practical field capacity of national

and local institutions.
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7. In projects with natural habitat components, project preparation, appraisal, and supervision arrangements
include appropriate environmental expertise to ensure adequatartsigplementation of mitigation
measures.

8. This policy applies to subprojects under sectoral loans or loans to financial intefniRelipoies.
environmental sector units oversee compliance with this requirement.

Policy Dialogue

9. The Bank encourages borrowers to incorporate into their development and environmental strategies
analysesfaany major natural habitat issues, including identification of important natural habitat sites, the
ecological functions they perform, the degree of threat to the sites, priorities for conservation, and associated
recurrerffunding and capacibuilding reds.

10. The Bank expects the borrower to take into account the views, roles, and rights of groups, including local
nongovernmental organizations and local commuaitested by Banrlinanced projects involving natural
habitats, and to involve such people in planning, designing, implementing, monitoring, and evaluating such
projects.Involvemenimay include identifying appropriate conservation measures, managing protected areas
and other natural habitats, and monitoring and evaluating specific ArbgecBank encourages
governments to provide such people with appropriate information angiesderprotect natural habitats.

1. See definitions iAnnex A

2. "Bank"includes IBRRnd IDA, "loans" includes IDA credits and IDA grants, "borrower" includes, for guarantee operations, a
private or public project sponsor receiving from another financial institution a loan guaranteed by the Bank; amadugesject” i
all operations fin@ed by Bank loans (including projects under adaptable-tatitable program loans [APLs] and learning and
innovation loans [LILs]) or guarantees except programs supported under developniendipgli(with respect to which
environmental considemts are set out iQP/ BP8.60,Development Policy Deardirdebt and debt service operatidine

project financed by a Bank loan is described in Schedule 2 to the Loan/Development Creetitt Agréeat projectThe term
project includes all components of the project, regardless of the source of fillaadérgn project also includes projects and
components funded under the Global Environment Facility (GEF), but does not includej&fs-gprecuted by organizations
identified by the GEF Council as eligible to work with the GEF through expanded opportunities for project preparation and
implementation (such organizations include, inter alia, regional development banks and UN lagereA&d suc UNIDO).

For definitions, seénnex A

SeeOP/ BP4.01 Environmental Assessment.

SeeOP/ BP4.01 Environmental Asses$onemvironmental assessment in subprojects.

SeeOP/ BP4.10/ndigenous Peoples, when local communities include indigenous peoples.

o0 AW
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Annex 4
WORLD BANK PEST MANAGEMENT POLICY (OP 4.09)

Even though the project will not support the procurement of pesticides, it is possible that support
to subprojects may lead to a substantial increase in pesticide use with a subsequent increase in
health and environmental risks, or that SMEs supported under the project may maintain or
expand their present pest management practices that are unsustaieaidepased on an IPM
approach, and/or pose significant health and environmental risks. IPM aims to address the root
cause of a pest problem through agomsystem management, where necessary combined with
treatment of the pest itself, while thresholglagations of pesticides primarily focus on the pest

alone.

IPM good practice centers on the following three elements:

(i)

(ii)

(iii)

Prioritize healthy crops. The focus should be on cultural practices aimed at keeping a
crop healthy. Selection of varieties that sgsistant or tolerant to pests is an important
aspect. Attention to soil, nutrient and water management is part of growing a healthy
crop. Many IPM programs therefore adopt a holistic approach and consider a wider range
of agreecological parameters reldté crop production.

Manage the agreecosystemn such a way that pests remain below economic damaging
levels, rather than attempt to eradicate the pest. Prevention of pest build up and
encouragement of natural mortality of the pest is the firstdindefense to protect the

crop. Nonchemical practices are used to make the field and the crop inhospitable to the
insect pest species and hospitable to their natural enemies, and to prevent conditions
favorable to the buildup of weeds and diseases.

Decisions to apply external inputs as supplementary controls are made locally, are
based on monitoring of pest incidence and are sigpecific External inputs may
include predators or parasites (giontrol), labor to remove the pest manually, pest
attracting lures, pest traps, or pesticides. The choice of external input varies for each
situation. Pesticides are generally used if economically viablehemical pest control
inputs are not available or failed to control the pest. They are applied batyfield
monitoring shows that a pest population has reached a level that is likely to cause
significant economic damage and the use of pesticides ieffestive in terms of having
a positive effect on net farm profits. Selection of products and agiplictechniques
should aim to minimize adverse effects on-tanget species, people and the
environment.

To identify risk associated with pest maaagent in SMEs supported by thefect, DBJ will
work with AFIs to ensure that the following is considevehen screening applicants:

Ascertain that pest management activities by the SME are based on integrated approaches
(IPM in agricultural projects) and reduce reliance on synthetic chemical pesticides.

Ensure that health and environmental hazardscegsd with pest management, especially

the use of pesticides, are minimized and can be properly managed by the user through an
appropriate management system.
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Verify that Class la pesticideshese have extremely hazardous active ingredients and are
listed inThe WHO Recommended Classification of Pesticides by Haaa&rdot in use by

the SME.

If support is provided to an SME that cannot document the above minimum standards, and as
necessary, DBJ should support institutional capacity developmenetth@hce implementation
of IPM-based pest crop protection, and (ii) regulate and monitor the distribution and use of

pesticides prior to prading said SME with support.
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Annex 5: World Bank Group
Environmental, Health, and Safety (EHS) Guidelines

WORDBANK GROUP

Introduction
The Environment&lealthard Safey (EHS Guidelireare

technicakferencdocumentsithgenerahndindustrspecific
exampleof Godl Internatioméndusty Practie (GIIF. When
oneormoremembersftheWorlBankGroumreinvolveiha
projectthe® EHS Guidelireare applid as requird by their
respectivpoliciesindstandardsTheg GenerbEHS Guidelines
aredesignetbbeusedogethewiththerelevanindusty Sector
EHSGuidelinesvhichprovidgudane@ to uses on EHS issus in
specifiindusty sectorsFa comple projectsuse of multiple
industrysectoguidelinesiaybenecessary completéstof
incustrysectoguidelinesanbefoundht:

www.ifc.org/ifcext/enviro.nsf/Content/EnvironmentalGuidelin

TheEHSGuidelinesontaitheperformandevelsandmeasures
thataregenerallgonsideretbeachievablenewfacilitieby
existing technology at reasonableApp$itatio of the EHS
Guidelinet® existindacilitiesnayinvolhe the establishmeaf
sie-specifitargetswithanappopride timetable for achieving
themTheapplicabiligftheEHSGuidelineshouldetailordto
thehazardsindrisksestablishefdreachprmjed on the bass of
theresult®fanenvironmentassssmen? in whid sie-specific
variablesuchashostcountrgontextassimitivecapacitpfthe
environmerard othe projetfactorsaretakerintoaccountThe
applicabiliyf specifitechnicalecommendatiosisoulde

1 Ddfinal as the exercie of professiohakil] diligenceprudeneard foresighthat
woull be reasonaplexpecté fran skillel ard experienceprofessiorméngaged
inthe sane type of undertakgunde the sane or similacircumstanseaylobally.
The circunstancetha skillel ard experienckprofessiormmay firdwhen
evaluatipthe rang of pollutio preventioand contrétechniqueavailalgito a
projetmay includebu are na limitel to, varyig leves of environmental
degradatitard environmer@ssimilatdcapacitas wel as varyig leves of
financieard techniddeasibility.

2Fgq IFC sut assessméiis carriel out consisterwih PerformaecStandat 1,
ard for the Wordl Bankwih Operation®olig 4.01.

based on the psdion&opinia of qualifid ard expeienced
personsNVherhostcountryegulationdiffefromthelevelsand
measuregresenteshtheEHSGuidénes projec are expected
toachieg whichewvas moe stringentf less stringetieves or
measurethanthoseprovideththeseEHSGuidelineare
appropriat@ viewofspecifiprojectircumstancessfulland
detailegustificatioloranypromsedalternativas needeéspart
ofthesie-specifienvironmentassessmernithigustification

should demonstrate that the choice for any alternate performance

leves is protectiof huma healh ard the environment.

The GenerbEHS Guideline areorganizeas follows
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28 SpecibHazad Environmest 73
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32 Structule&safey of Projetinfrastructer 78
33Likard Fie Safey (L&FS) 79
34 Traft Safey 82
35 Transpoof HazardaMaterial 82
36 Diseas Preventio 85
3.7 EmergendPreparednssind Respors 86
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42 Occupatiohbleah & Safey 92
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Genera Approad to the Management
of EHS Issuesat the Faciliy or Project
Level

Effectivenanagemenfenvironmentélealthandsafet EHS)
issus entas the inclusio of EHS consideratisinb corporat
andfaciliFlevel businegsocessem anorganizedierarchical
approach that includes the following steps:

IdentifyipEHS projethazardsard associatriks* as
earlyaspossiblénthefacilitydevelopmentprojectycle,
incluing the incorporaticof EHS consideratieimb the site
selectioprocessproductiesigrprocessngineering
planningroces$orcapitatequestgngineeringork
ordersfaciliy modificativauthorizationa layotiand

processhang plars.

Inwlvirg EHS professionalato hawe the experience,

competence, and training necessary to assess and manage

EHSmpactsindrisksandcarryoutspecialized
environmentalanagemefunctionscludigthe
preparatioof projetor activig-specifiplansand procedures
thatincorporatetechnicaecommendatigmesenteh

thisdocumenthatarerelevantotheproject.

Understandirthe likelihod ard magnituelof EHS risks,
basedn:

0 Thenatureoftheprojecactivitiessuchaswhethethe
projecwillgeneratsignificarguantitiesfemissionsr

effluentgrinvolvédnazardoushaterialerprocesses;

0 Thepotentiatonsequencds workerscommunés, or
theenvironmeiifthazardarenotadequatelnanaged,
whichmaydepenantheproximitgfprojecactivitieto

3 Defindasfi t bstokuaasard wha they valué(Katesetal.,1985).

4 Defind as i g u a armeadurmd hazad consequencassuall expressas
conditiod@robabiliteeof experienarharne(Kateset al, 1985)
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peoplertotheenvironmentasourcesnwhickthey
depend.

Prioritizing risk management strategies with the objective of
achievingnoveralteductionfrisktohumarhealtrandthe
environmerfgcusingnthepreventioofirreversibland/ or
significarimpacts.

Favorig strategtetha eliminathe caug of the hazad at
its sourcefar examplgoy selectig less hazardaamaterials
orprocessethatavoidheneedorEHScontrols.

Whe impatavoidaneis nd feasiblgincorporating
engineergard manageménontrd to redue or minimize
thepossibilitard magituck of undesirgconsequencgsr
examplayiththeapplicatioof pollutioontrolsoreduce

thelevelofemittedontaminantsworkersrenvironmesnt

Preparingiorkersindnearbyyommunitigs respondo
accidents, including providing technical and financial
resourcewm effectivelsindsafelycontrasucheventsand
restoringvorkplacandcommunitynvironmentsa safe
ard healtly condition.

Inprovig EHS performamthrouy acombinatioof ongoing
monitoringffacilityperformanandeffectivaccountability.
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1.0 Environmental

11 Air Emissiols ard Ambiert Air Quality

thespatiatharacteristifthesourcencludig poinsources,

Applicab§iard Approdt. .............uvvvveeiiivieeeeenennnn. 3. fugitivesourcesandmobilesourceand furtherbyprocess,

AmMDIeDAT QUK ........coooeeieii e 4.|.... sudas combustih, materialstorageor othe industy sector
Generahpproach..............evveveveeeeiiiiviiiiiiennns 4..|... e

. . . . specifiprocesses.
ProjectLocatd in DegradéAirsheslor Ecologically
SEeNSItiVAIEAS.........vuvvieeeiiiiiiiie e, 5.1]...

PO SOUICB.....cceeeieeiiei e 5..0.... Whergossibldacilitiesndprojectshouldvoidminimizeand
StaClHelgh ................................................. 5 ........ Control adverse |mpacts to human health, Safety, and the
SmadlCombustioFacilitie EmissioaGuidelire.. 6 . fr - i Whee thisi ibleth

FUQItIZ SOUICB......ceeeiieeeieeieeeeecee i FS I B environmelranemissiasto ait Whee thsis nd possibldhe
Volatil®©rgani€ompound¥OCSs)................... 8.. generatioard releas of emissiasiof ary type shoud be
PaI’tICU|aTMatte(PM) .................................... 8 . managemrougmcomb"]atlwf
Ozome DepletipSubstansODS$..................... 9..

Mobilesources Lard-bas@.............ccoocoeveviiennnnnll Q.. o

GreenhousBase{GHGS).........c.cocvvevevereverernnnn. 9.).. Energyseefficiency

MONITOIDR. .. 10..4..... Proces modification
Monitorinof SmalCombustioPlans Emissionsl1 . . . .

Selection of fuels or other materials, the processing of which
mayresulinlesspollutingmissions

Applicabiliy ard Approach Applicatioof emissiancontrbtechniques

This guideline applies to facilities or projects that generate Thg selected prevention and control techniques may include one

emissionwairatanystageoftheprojeclife-cyclelt ormoremethodsftreatmerdependingn:

complementieindustrspecifiemissions guidance presented

in thelndusty Secto Environmenj&lealthard Safey (EHS) Regulatgrequirements
Guidelinelsyprovidingnformatioaboutommotechnique®r Significanaafthesource
emissionmianagemetitatmay be applieltoarang of industry Locationftheemittindacilityelativéo othersources
sectorsThisguidelingrovideanapproactothemanagement Locaibnofsensitiveeceptors

of significant sources of emissions, including specific guidance fE'S(istin@mbiermirquaIityandpotentidbrdegradatiomf

assessmeandmonitoringfimpactdtisalsointendetb theairshedroma proposegroject

providedditionahfomationronapproacheis emissions Technical feasibility and cost effectiveness of the available

managemeirtprojectéocatednareasofpoorairqualitywhere optiongorpreventioontrolandreleasefemissions
itmaybenecessanp establisprojetspecifiemissions

standards.

Emissionsfairpollutantsanoccufroma widevarietyf
activitieduringheoonstructiomperatiorgnddecommissioning

phase®fa projectTheseactivitiesanbecategorizeishsedn
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Ambien Air Quality

Generahpproach

Projectsvithsignificah® sourcesfairemissiongndpotential

additionaluturesustainablge\elopmeninthesame

airshed?

Atfacilityeveljmpactshouldeestimatethrouglyualitativer

guantitativessessments/theuseofbaselinairquality

for significant impacts to ambient air quality, should prevent or

minimizenpactdyensuringhat:

Emissiosdo nd resulin pollutanconcemationghatreach
orexceedelevanambienqualityuidelineandstandards
byapplyingationdegislated standards, or inahsénce,
thecurrebWHD Ar Qualit Guidelind$(see Tabé 1.1.1),
orotheiinternationallgcognizesource:
Emissinsdonotcontributasignificamortio tothe
attainmertfrelevant ambient air qugligelireor
standarsl Asagenerhule this Guideline sugge&s
percetof the applicaklar qualiy standarsito allow

5 Significarsource of poirt ard fugitie emissiomare considewdto be general
sourcewhichfar examplecan contribeta net emissiamincreas of ore or

moe of the followig pollutastwithn a given airshedPM1050 tors pe year
(tpy)NOx 5@ tpy, SO2 50 tpy, or as establistebthroug nationblegisition;
ard combustiosourcs wit an equivalerhed inpu of 50 MWh or greaterThe
significaremf emissiasiof inorgaciard orgarg pollutasstshoud be established
ona projetspeciti bass takirg inb accountoxc ard othe propertieof the
polutant.

6 Unitel Stats EnvironmentRrotectivAgencyPreventioof Significant
Deterioratimf Ar Quality40 CFR Ch 1 Pat 52.210the referencefor
establishgnsignificaremissiominclue the Europea Commissioi2000.

fi Gu ie@ecumeErfo EPERI mpl ement ati on. 0o
http://ec.europa.eu/environment/ippc/epeninaiekfistraliaGovernment.
20044 N a t FollutanboventgrGu i de . 0
http://iwww.npi.gov.au/handbooks/pydisikapdf

7 Wortl Healt Organizatio(WHO)Ar Qualif GuidelireGlob&dUpdate2005.
PM 24-hou vale is the 99h percentile.

8 |nterin target are providd in recognitioof the neel for a stage approdtto
achievigthe recommendeguidelines.

9 Ambietar qualiy standarsiare ambiehar quall leves establishiand
publishethroud nationHegislatand regulatgrprocessesrd ambient
qualig guidelinerefe toambienqualig leves$ primayl developgthrough
clinicattoxicologicand epidemiologievidene (sut as tho® publisheéby
the Wortl Heal Organization).

10 Availatel at Wordl Heal OrganizatiolWHQ)http://www.who.int/en
11 Fq examyal the Unitel Stats NationeAmbienAr Qualig Standards
(NAAQEhttp://www.epa.gov/air/criterleantithe relevahEuropea Council

DirectiveCountDirectie 1999/30E of 22 Apri 199 / CountiDirective
2002/3/E of Februar122002.

assessmengndatmospherdispersiomodelsoassess

potentiegroud levé concentrationisocal atmospheric, climatic,

and air quality data should be applied when modeling dispersion,

protectioagainsatmospheradownwashyakesoreddyeffects
of the source, negflstructuresndterrairfeaturesThe
dispersiomodebppliedhouldeinternationaltgcognizedy
comparabl&xamplesfacceptablemissioestimatioand

dispersiomodelingpproachesrpoinandfugitivesourcesre

Tablel.1.1 WHAmbientir QualityGuideline’8

Guidelinevaluein
mg/md

Averging
Period

Sulfurdioxide(SQ)

125 (Interintargel)
50 (Interntargé?)

20 (guideline)

500 (guideline)

24hour

10 minute

Nitroge dioxice (NQ) lyear

1-hour

40 (guideline)
200 (guideline)

ParticulateéVatter
PMo

lyear 70 (Interntargel)
50 (Interntargé?)
30 (Interntargé3)
20 (guideline)
24hour 150(Interintargel)
100(Interintargé?)
75 (Intermntarge3)
50 (quideline)

ParticulateéVatter
PM.s

lyear 35 (Interntargel)

25 (Intemntarge?)

15 (Interntarge3)
10 (guideline)
24hour 75 (Interntargel)
50 (Interntarge?2)

375 (Interntargeé3)

25 (guideline)

Ozone 8-hou daily

maximum

160(Interintargel)
10 (guideline)

50

12 s Em Preventiof Signitart DeterioratioincremestLimis applicablto
nardegradeairsheds.


http://ec.europa.eu/environment/ippc/eper/index.htm
http://ec.europa.eu/environment/ippc/eper/index.htm
http://www.npi.gov.au/handbooks/pubs/npiguide.pdf
http://www.who.int/en
http://www.epa.gov/air/criteria.html
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includdin Anne 1.11 Thesepproachdacludescreening
model$orsinglesourcevaluationSCREENB or AIRSCREEN),
aswel as moe compleard refined moded (AERMO OR
ADMS)Modéselectinis dependeron the complexitard geo-
morphology of the prgjiefe.g. mountainotsrrainurbaror

rurdarea).

Projectsocateth Degradedirshedsr
EcologicallyensitivAreas
Facilitiesrprojectsocatedvithirpoorqualityairshedt4, and
withi or nextto area establistias ecologicglbensitig (e.g.
nationgbarks)shoulansure¢hatanyincreasepollutiotevels
isassmalbsfeasild, andamountsoa fractiomftheapplicable
shortermandannuaveragairqualitguidelineer standards
asestablisheid theprojecspecifienvironmentassessmen
Suitablenitigatiomeasuresng aloincludeherelocationf
significargtaurces of emissiogioutsie the airshe in question,
useofcleanefuelsortechnologieapplicatioof comprehensive
pollutiomontromeasuregffserctivitieatinstallations
controlledytheprojecsponsoorotheffacilitiesvithirthesame

airhied,andbwy-dowrofemissionwithinthesameairshed.

Specifi provisiosifor minimizgpemissionand ther impactin
poorairqualitprecologicalgensitivairshedshoulde
establishedna projetby-projecorindustrspecifibasis.
Offseéprovisiosoutsié the immediatcontrbof the project
sponsoorbuwy-downshouldemonitoredndenforcetlythe
locabgencyesponsiblergrantingndmonitoringmission
permits. Such provisions should be in place prior to final

commissionimdthe facility project.

134 N e agenersylconsideran area withn a radits of up to 20 times the stack
height.

14 An airshe shoud be considerkas havig poa ar qualigif nationally
legislatedirqualiy standarsior WHD Ar Qualif Guidelireeare exceeded
significantly.
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PointSources
Poinsourcesirediscretestationarygentifiableourcesf

emissionthatreleasgollutant®theatmospher&heyare

typically located in manufacturing or production plants. Within a

given point source, therelmagverbindividuad e mi s si on

pointsdéd that c¥mprise the

Poinsourcesirecharacterizdyythereleasefairpollutants
typicallpssociatediththecombustiooffossifuelssuchas
nitrogenxidegNQ), sulfudioxidéSQ), cabonmonoxide

(CO), angarticulatmatte(PM)aswellasothermar pollutants
includingertan volaté orgard compours VOC}yard metals

that may also be associated with a wide range of industrial

activities.

Emissionsompoinsourceshouldeavoidedndcontrolled
accordintpgoodnternationaldustrpractie (GlIIPapplicable
totherelevanindustrgectordependingnambientonditions,
througtthecombinedpplicatioafprocessnodificatiorand
emissionsontrolsexampleof whit areprovided Annex
1.12. Additionabcommendatiorgardingtackheighind
emissionomsmaltombustidiacilitiesreprovidetbelow.

StaclHeight
Thestackheightforallpoinsourcesfemissionsyhether

6 s i g roindtshoeulbedesdneal accordigto GIP (see
Annexl..13) toavoicexcessivgroundevekoncentratiodsie

to downwashvakesard edd effectsand to ensue reasonable
diffusion to minimize impkotprojectsvheraghereare

multig source of emissias) stackheghs shoul be established
with due consideratioprtossionfran al othe projetsources,

bothpointandfugitiveNasignificargdources of emissions,

15 Emissio poins refe to aspecifi stackvent or othe discred poirt of pollution
releaseThs tem shoud na be confuse wih poirt sourcewhit is aregulatory
distinctiofranarea ard mob# sourcesTre characterizatiof poirt sources
inb multig@ emissiompoins is useflifor allowig moe detaild reportig of
emissioginformation.

poin
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includingmalcombustiosource® shoutl alo use GIPin

stak design.

SmalCombustidmacilitieEmission&uidelines

Smaltombustigorocessearesystemslesignetbdeliver
electrideor mechanit¢@owersteamheat or any combinatioof
theseregardlessfthefueltype witha totalrateched input
capacity of between three Megheratit{ MWthard 50
MWth.

Theemissionguidelineisn Tabé 1.12 are applicable to small
combustigorocesistallationgperatinghorehans500hours
pe yearard thog wit an annubcapacitutiliation of more
than30percentPlantdiringa mitue of fues shoudl compare
emissiongerformanaeiththeseguidelinesasednthesumof
the relative contribution of each apglietldue emission
values may apply if the proposed facility is larated in
ecologicalsensitivairshedprairgedwithpoorairqualityin
ordetoaddrespotentiadumulativienpactfromtheinstallation
ofmorghanonesmaltombustigniantispartofadistributed

generatioproject.

16 smalcombustivsource are thog wih a totd ratel hea inpu capacitof
50VMWh or less.

17 The contributioof afud is the percentagof hed inpu (LHY provide by this
fud multiplié by its limt value.
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Combustia Technoloy /
Fuel
Engine

Tablel.12 - SmallCombustiorFacilitiesEmissiongGuidelineg3MWihi 50MWIH (in mg/Nrfor as indicated)

Particulataviatter(PV)

SulfurDioxide(SQ)

Nitrogen Oxides (NOX)

Dy Geas, Excess
O Conten (%)

200 (Spak Ignition)
Gas N/A N/A 40 (DuaFuel) 15
1,6@ (Compressidgnitbn)
50 or up to 1M f justifiel by projetspecific | +2PETcenSulfr or upto3.Opercensulfuif Ifboresize diamet§mmk 4001460
h . PR justifiedby projecspecificonsideratiolfs.g. e E g

consideratise.g Econorsifeasibiljtof Econoruifeasibiltof usiry lowe S contenfuel (or upto 1,6 if justifid to maintai high

Liquid usirg lowe ash contetifue] or adding . Y ' energ efficiency.) 15
or addig secondantreaimert to mee leves of
secondgrreatmettomee 50 and usirg 15 percenSulfu, andavailable
availalgd environmentzapacit of the site) environmernizapacitof the site) If boe siz diametelmnj >or =400 1,850
Turbine -
N_aturahGas N/A N/A 42ppm (Electrgenere}tlon) 15
=3MWtto < 15MWth 100ppm(Mechanicdrive)
NaturdGas
=15MWito<50MWth NIA NIA 25ppm 15
05percen Sulfu or lowe percetSulfur(e.g.0.2 ) .

Egﬁ:\sl\%t P:;Tg&mﬁj S N/A percetSulfu) if commerciglavailale without iggpmn%ﬂziﬁgﬁl?ceéﬁ\t/lg)n ) 15
B significargxcesguelcost P
Fues othe then NaturdGas N/A 0.3%6Sor lowe % S(0.2%%if commercially 74 00m 15
=15MWito <50MWth availableithousignificarexcessuelcost bp
Gas N/A N/A 320 3
Liquid 500rupto 150 ifustifiedhyenvironmental 2000 460 3

assessment
Solid 50 orupto 150 ifustifiedyenvironmental 2000 650 6

assessment
Notes:N/A - noemissionguidelindHighe performaedeves than the® inthe Tabé shoud be applicaklto facilitie locate in urban / industriearea wit degrade airshed or clo® to ecologicgisensitie area whee mae
stringeremissiomcontra may be needed MW is hea inpt on HHY basis Soldl fues inclue biomass\m? is at ore atmospherpressured C; MWh categaris to appy to the entie facilig consistigof multig unis tha are
reasonaplconsiered to be emitte frana commo sta& excepfor NO« ard PM limis for turbine ard boilers Guidelirevalus appy to facilitis operatio moe than 50 hous per yea wit an annubcapacit utilizatio facto of
moe than 30 percent.
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FugitiveSoures

Fugitiveourcairemissionsefa to emissiastha are
distribugéspatiayl ove a wick area and nd confindto a specific
dischargpointTheyoriginat@ operationshereexhaustare
notcapturedndpassedhrougla stackFugitivemissins have
the potentifor mud greateground-leveimpadct pe unt than
stationargoure emissionsjne they are dischagedand
dispersedlosgothegroundT hetwomainypesffugitive
emissiapare Volatd Orgard CompoursdVOCyand
particute matte(PM)Othercontaminan(dlQ, SQ ard CO)
aremainlassociatedithcombustigorocessessdescribed
aboveProjectsvithpotentiallsignificaritigitivesourceof
emissionshouldstablistheneedorambienquality

assessmernhdmonitoringractices.

Ope burnig of sold wasteswhethehazardagior nan-
hazardouss notconsideregoodoracticendshoulde
avoidedasthegeneratioafpollutingmissinsfromthistypeof

soure canotbecontrolledffectively.

Volatil®©rgani€ompoursg{VOCSs)

The mos commbo source of fugitie VOC emissiomare
associatedithindustriactivitiethatproducestoreanduse
VOCcontaining liquidsgasesvherghemateriaks under
pressureexposetbalowerapopressurgrdisplaceffanan
enclosedpaceTypcd sourceincludeequipmen¢aksppen
vatsandmixinganis, storag tanksunitoperationis
wastewatdreatmersystemsandaccidentatleases.
Equipmereals inclue valvesfittingsard elbow whit are

subjectoleakaundepressurelherecommendgulevention

and control techniques for VOC emissions associated with

equipmeneaksnclude:

Equipmennodificationsxamplesfwhicharepresenteh
Anne1.14;

ImplementirgjeakdetectioandrepailLDARprogram

tha contrd fugitivemissionlsy regularlynonitorpto

detecteals, andimplementirrgpairsvithira predefined

time perial18

ForVOCemissionassociatedithhandlingfchemical&open

vas and mixig processeshe recommendgreventivand

contrétechniqueinclude:

Substitutionflessvolatilesubsincessuchasaqueous

solverg

Collectionfvaporshroughairextractorandsubsequent

treatmendfgasstreanbyremoviny OCawithcontrol

devicesuchascondenseiwactivatedarba absorptig

Collectionfvaporshrouglairextractorandsubsequent

treatmenwithdestructiveontrotievicesuchas:

(o]

Catalyti¢tncineratorgisedio reduce/OCsrom
procesgxhausfiaseexitingaintspraybooths,

ovensard othe& proces opeations

ThermHEncineratort/sel to contrbVQCleved in a

gas streanby passig the streanthrouy acombustion
chambewhergheVOCsreburnednairat

temperatures between 700° C to 1,300° C

Enclosed Oxidizing Flares: Used to convert VOCs into
CQ and H0 by way of diret combustion

U< of floatig roo on storag tanis toredue the

opportunitiprvolatilizatidoyeliminatintheheadspace

preseninconventionatorageanis.

ParticulatMatte (PM)

The mog$ commuo pollutatinvolvdin fugiive emissions is dust

orparticulatmatte(PM). Thiisreleaseduringertain

operationsud as transpdard open storag of sold materials,

and from exposed soil surfaces, including unpaved roads.

18 Fa moe informatiorsee Le& Detectioard RepaiProgran (LDAR)at:
http://lwww.ldar.net
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Recommendedeventioandcontrobftheseemis®rs sources

include:

U= of dustcontroinethodssud as coverswater
suppressionrincreasethoistureontentoropen
materialstorag piks, orcontrolsncludingirextraction
and treatment through a baglwuselone for material
handlingourcessuchasconveyorandbirs;
Useofwatessuppressidiorcontrobfloosematerialen
pavedrunpavedoadsurfacedl ard oi by-productss
na arecommered methodocontrotoaddust Examples
of additionatontrobption$orunpavedoadsnclué those

summarizeéd Annex.1.5.

Ozomwe DepletipSubstancsODS)
Severathemicalareclassifiedsozonalepletingubstances
(ODS¥ard ate schedulgfar phag-outundetheMontreal
Protoclon Substancetha Deplet the Ozoe Layel? No new
systemsr processeshoul be installd usirg CFCshalons,
1,11richloroethapearba tetractoride methifromid or
HBFCsHCFCshouldnlybeconsideredsinterind bridging
alternativeasdetermineaythehostcountrgommitmengsd

regultions?®

Mobile Sourced Landbased

Similato othercombustioprocessegmissionBomvehicles
inclué CQ NQ, SQ, PM ard VOCsEmissionfran on-road

andof-roal vehicle shouldomplyvithnational or regional

13 Exampkeincludechlordéiorocarb@e{CFCs)halonsl,11-trichloroethane
(methichloroformgarba tetrachloridiydrochlorofluorocag@iCFCs);
hydrobromofluorocadiptBFCs)ard methibromideThey are currenyl used
inavariey of applicatiaincludinglomesticanmerciagndprocess
refrigeratio(CFG ard HCFCs)domestjicommercigrd moto vehia air
conditiong(CFG ard HCFCs)far manufactugrfoan product (CFCs)for
solvencleanigapplicatia(CFCsHCFCsmethichloroforpard carbon
tetrachlide)as aerosbpropellast{CFCs)infire protectiosystera (halons
andHBFCs)andascropfumigantémethybromide).

20 additiorlanformativis availatel throug the MontrekProtocbSecretariat
web sie availalgl at http://ozone.unep.org/
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programsntheabsencefthesethe followingpproackhould

be considered:

Regardlessfthesizeortypeofvehia, fled ownes/
operatorshouldmplemenbhemanufactureecommended
enginenaintenangeogrars
Drivershouldeinstructednthebenefitefdriving
practicethat redue boh the risk of acciderstard fuel
consumptiomcludigmeasurgaccelerativard driving
within sak sped limits;

Operators with fleets of 120 or more units of heavy duty

vehiclegbusegandtrucks)pr540ormordightduty
vehicle? (cas andlightrucksyvithiranairshedhould

consideadditiorlavays to redue potentidmpacts

including:

o0 Replacingldewehiclesvithnewernore fud efficient
alternatives

o Convertingigruse vehicleto cleaner fuels, where
feasible

0 Installigard maintainingmissioncontrbdevices,
sud as catalyticonverters

o0 Implementirayegulavehiclenaintenamrard repair
program

GreenhousGass (GHGS)

Sectostha may havepotentiallgignificaremissionsf
greenhowsgases (GHGR? inclué energytransportieavy
industy (e.gcemenproductiotiror/ steemanufacturing,
aluminurameltinggetrochemidadustrieqetroleunefinig,
fertilizemanufacturipggriculturdoresty ard waste

managemerHG may be generatfrandiretemissions

21 Tre selectd fled siz threshoklare assume to represetpotentially
significarsource of emissiasnbasel on individuavehicle travelig 100,00 km

/ yr usilg averag emissiofactors.

2 Tre sk greenhowsgass tha fom pat of the Kyob Protocbto the United
Natios Framewé&rConventioon Climag Chang inclué carba dioxié (Qb);

methan€CH); nitros oxie (N:O) hydrofluorocartso(HFCs)perfluorocarbons

(PFCs)and stilir hexafluord(S-e).
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framfacilitiesvithirthephysicgbrojecboundargndindirect
emissionassociatediththeoffsiteproductioof powensedy

the project.

Recommendatidiar reductioand contrbof greenhowsgases

include:

Carbafinancig2?
Enhanceert of energ efficieng(see sectio on
OEn€pbggervationbd) ;
Protectioandenhancemeatsinksandresevois of
greenhousgass,
Promotionfsustainabliermsfagriculterand
forestry

Promotiordevelopméard increasguse of
renewablBormsfenegy,

Carba captue ard storagéechnologgg4
Limitatinard / orreductionfmethanemissions
throughecovergnduseinwastenanagemeraswell
asintheproductiotranspornddistributioofenergy
(coalpil,andgas.

Monitoring

Emissionandar qualig monitorgpprogramprovié information
that can be used to assess the effectivesragsinns
management strategiesystematiplannigprocesis
recommenddaensue tha the dat collectd are adequatfor
theirintendd purpose(andoavoiccollectingnnecessary
data).Thisprocesssometime®ferredoasadataguality

ohjectiveprocesglefineshepurposefcollectinthedatathe

B Cabm financigas a carba emissiosreductio strateg may inclue the host
governmeasendorse Clea DevelopméNRechania or Joirt Implementatiof
the Unitel Natios Framew&rConventioon Climat Change.

24 Carbordioxideaptue ard storag (CC$isa proces consistigof the
separationfCQ franindusialandenergyelatel sourcestranspot to a
storag locatiopard lorgtemisolatin fran the atmsphere forexam in
geologiddomationsin the oceanor inminerbcarbonate(reactin of CQ with
metdoxides in silicag minerad to produe stabé carbonatesit is the objetof
intensie researe worldwigl(IntergovernmehRanéon Clima Change
(IPCQ, SpecibReportCabm Dioxié Captue ard Storag (2006).

56

decision®bemadébasednthedataandtheconsequences

makig anincorretdecion,thetimeandgeographic

boundaries, and the quality of data needed to make a correct

decisio® Theairqualitynonitoringrogranshouldonsider

thefollowigelements:

Monitorimparameter3 ke monitorimparametsrselected
shouldeflecthepollutantsfconcerassociatedith
projecprocessest-orcombustioprocessedndicator
parametettypicallynclue the qualy of inputssud as the
sulfuicontentffuel.

Baselia calalatiors. Beforea projecis developedhaseline
air qualiy nonitorig at and in the vicinig of the sie should
beundertaketo assesbackgroundvelofkeypollutants,
inordetodifferentiateetweemrxistingmbientonditions

ard projetrelatedmpacts.

Monitorintypeandfrequencypat on emissiasand
ambienar qualiy generatethroud the monitorgpprogram
should beepresentative of the emissionsidisdiby the
projecbvertime Examplesftime-dependervariatiosin
themanufacturim@gocesicludédatctprocess
manufactugrard seaonalprocesyariationgEmissions
fromhighlyariabl@rocessemayneedobesampled
moe frequentlor throug compostmethodsEmissions
monitorinfjequencgndduratiomayalsorangdrom
continuou®rsomecombustioprocessperating
paramets orinputge.gthequalityffud) to less frequent,

monthlyquarterlgryearlystackests.

MonitorinigcationsAmbietar qualig monitorjpmay
consig of of-sike or fene@ lire monitorgeithe by the
project sponsor, the competent gewéagency, or by
cdlaboratiobetweeothThelocatiomfambienair

B seefar exam, Unitel Stats EnvironmentRrotectinAgencyGuidarneon
SystematiPlannig Usiry the Dat Qualif ObjectiveProces EPA QAG-4,
EPA/24@06/001Februarg006.
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quality monitoring stations should be established based on o If AnnubSta& EnissionTestinglemonstraszesults

theresukls of scientifimethodand mathematitenoded to
estimatpotentidmpactto the receivig airshd franan
emssionsoure takig inb consideratisud aspectas
thelocatiomfpotentiallgffectedommunitiesd

prevailingiinddirections.

Sampligard analysimethost Monitorgpprogramshould
appy nationkor internatiohenethodforsampleollectn
andanalysissuchasthosepublishetlythelnternational
OrganizatidorStandardizatigithe EuropeaCommittee
forStandardizatighor the U.S Environmeritarotection
Agency® Samplipshoul be conducttby, or underthe
supervisioof traired individualsAnalysishoulde
conductellyentitiepermittedr certifiedorthispurpose.
Samplipard analys Quali Assurares/ Qualig Control
(QA/Qiplars shoud be applied and documentio ensure
tha datqualy is adequafor theinended datiuse (e.g.,
methodletectiotimitsaarebelowevelofconcern).

Monitoringeportshouldnclud€A/QGlocumentation.

Monitoringf SmallCombustidPlant€Emissions

Additional recommended monitoring approdudilesfor

Boilerswithcapaities betwer =3MWthand< 20 MWi

0 Annual Stack Emission TeS@gNQG and PM. For
gaseousueifired boilersnlyNG. SQ canbe
calculatedasedon fud qualiy certificatioif no SQ

contrbequipmeris used.

consistentlyrd significarytbette than the required
levelsfrequengcof AnnubSta& Emissin Testig can
bereducd franannuéto evey two or thres years.

0 EmissioMonitoringdone

Boilers with capacities betw@MWh and <50 MWth

0 AnnubSta& EmissioTesting SQ, NG ard PM. For
gaseousueifired boilersnlyNG. SQ canbe
calculatgbasel on fud qualiy certificatio(if no SQ
controkquipmerig used)

0 EmissioMonitorin@Q. PlantsvithSQ control
equipmenContinuoudlQ: Continuousonitoringf
eitheMNG emissiogior indicatey NG emisgns using
combustioparameter®M Continuoumonitoringf
eithe PMemission®pacityor indicatig PM
emissiongsingcombustioparametersvisual

monitoring.

Additional recommended monitoring approaches for

turbines:

0 AnnubSta& EmissioTestingNG ard SQ (NQ
onlyforgaseos fue-firedturbines).

o IfAnnuaBtackEmissiofestingesultshow
constanfl(3consecutiwear¥and significant(e.g.
less than 75 percentbette than the requird levels,
frequencygf AnnubSta& Emissio Testig can be
reducedromannualoeventwoorthreeyears.

0 EmissioMonitoringdQ: Continuous monitoring of
eithe NG emissiogior indicatey NG emissiongsing

canbustio parametaiSQ: Continuousionitoring

26 pn ontlire catalogeiof ISO standarsirelatig to the environmentiealth

protectigrand safey is availalel at:
http://www.iso.org/iso/en/CatalogueListPage.CatalogueList?ICS1=13&ICS2=&ICS
3=&scopelist=

SQ control equipment is used.

Additional recommended monitoring approaches for
27 pn ontlire catalogeiof Europea Standarslis availalel at: L
http://www.cen.eu/catweb/cwen.ht engine.

0 Annual Stack Emission Testiay,SQ ard PM (NQ
onlyforgaseos fue-firad dieséengines

28 Tre NationbEnvironmerntilethos Inde provides.searchable
clearinghoasf U.S methodard procedusfor boh regulatgrand nar
regulatgmmonitormpurposgfar water sedimengr ard tissuesard is
availalgat http://www.nemi.gov/
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0 If AnnubSta& EmssionTestingesultshow

constangl(3consecutiwear$ard significantl(e.g.

lessthan75percenthette than the requird levels,

frequencyf AnnubSta& Emissio Testig can be

reducedromannuatoevenytwoorthreeyears.

o EmissioMonitang:NG: Continuous monitoring of

eithe NG emissiogior indicategNQ emissios using

combustioparameter&Q: Continuousionitorini

SQ control equipment is ugdd.Continuous

monitoringfeithePMemissionsrindicativeM

emissiongsingperatingparameters.
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Anne 1.11 8 Air Emissions Estimation and Dispersion
Modelig Methods

Thefollowings a partialistofdocument® aidintheestimation
ofairemissionsomvariouprocesseandairdispersion
models:

AustraliaEmissioistirationTechniquslanuals

http://mww.npi.gov.au/handbooks/

AtmospherEmissin InventgrGuidebogk)N /ECE /EMEP
andthe EuropeaEnvironméagency

http://lwww.aeat.co.uk/netcen/airqual/TFEl/unece.htm

Emissinfactos and emissin estimatiomethoddJS EPA
Offie of Ar Qualif Plannig & Standards
http://www.epa.gov/ttn/chief

GuidelinesnAirQualitiModelg§Revised))SEnvironmental
ProtectivAgeng (EPA)2005
http://www.epa.gov/scram001/guidance/guide/appw_05.pdf

FrequentlxskedQuestiong\irQualitivodelingnd
Assessmeini (AQMAULK EnvironmeéAgency
http://www.environtaen

agency.gov.uk/subjects/airquality/236022¥2V¢&fang=_e

OE® Databason Us ard Releas of IndustridChemicals
http://www.olis.oecd.org/ehs/urchem.nsf/

59


http://www.npi.gov.au/handbooks/
http://www.npi.gov.au/handbooks/
http://www.aeat.co.uk/netcen/airqual/TFEI/unece.htm
http://www.epa.gov/ttn/chief
http://www.epa.gov/scram001/guidance/guide/appw_05.pdf
http://www.epa.gov/scram001/guidance/guide/appw_05.pdf
http://www.environment-/
http://www.olis.oecd.org/ehs/urchem.nsf/

#IFC

International
Finance
Corporation

Environmental, Health, and Safety Guidelines
GENERAEHSGUIDELINESENVIRONMENTAL

AIREMISSIONSNDAMBIENRAIRQUALITY

Anne 1.12 dlllustrativePointSourceAir EmissiondPreventiorandControlTechnologies

PrincipalSourcesandIssues GeneraPreventiorl Process q Reduction Gas
N ControlOptions e " Comments
ModificatiomrApproach oioptio Efficiency(%) Condition °
Particula¢ Matte (PM)
Man sourcs are the combustioof fossil Fud switchig (e.g selectio of lowe sulfur Fabridilters 99-99.7% Diygastemp| Applicabyidepens onfle gas propertiincludigtemperaturehemical
fuesard numerwmaqufactugmrocesses fuels} or reducig the amounof fine <400F propertiesbrasio ard load Typichar to cloh rato rang of 20 to 35 cfm /R
tha colleePMthroud ar extractioand particulateeddedoa process. i ]
ventilatiosystemsVolcanog®scea spray, Achievableutletoncetmatios of 23 mg/Nn3
foresfires ard blowig dug (mos$ prevalent
indiy ard semiad climatescontribetto Electrostatic 971 99% Varies Preconditiogas to remoe larg particlesEfficiencdependeton resistivtof
backgroutlevels. Precipitat¢ESP) dependipof | particle Achievabloutlé concentraticof 23 mgNm?
particléype
Cyclone 747 95% None Mos efficienfor large particlesAchievabloutlé concentratisrof 30- 40
mg/Nn3
WetScrubber 937 95% None W sludg may be adisposkproblen dependion locdinfrastructure.
Achievabloutlé concentratisrof 30- 40mg/Nm3
SulfurDioxice (SQ)
Mainy produce by the combustioof fuels Contrbsysten selectio is heavily Fue Switching >90% Alternat fues may inclue low sulfu coal ligh dieséor naturbgas with

suchasoilandcoalandasa by-produtfrom
sone chemidgroductimor wastewater
treatmelrprocesses.

dependemn the inlé concentratiofror
SQ concentratisrin exces of 10%the
strean is passe throub an acd plart not
ony to lowe the S emissiasibut al to

consequemeductio in particulatemissiosrelate to sulfu in the fuel Fuel
cleanig or beneficiatioof fues pria to combustitis anotheviabé optim but
may hae econongiconsequences.

generataid grac sulfu for sale Levels
belav 1% are nd rich enoug for this
procesard shouldherefa utilize

Sorbenhlnjection 30%-70%

Calcimor lineisinjectd inb the flue gas ard the SQ  is adsorbé onb
thesorbent

Canberegenerablerthrowaway.

absorptioa r  Gisgdwhee $O2 DryFlueGas 70%690%
molecukeare capturd inb aliqud phase Desulfurization

or adsorptigrwhee S molecukeare

capturd on the surfae of a solid WetFlueGas >90%

adsorbent. Desulfurization

Producegypsunasa byproduct
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Oxidesof Nitroger(NOXx)

Annex1.1.2: lllustrative Point Source Air Emissions Preventidboautithl Technologies (continued)

Combustiomodification

PercenReductio by Fud Type

Comments

Associatbwit combustioof fuel. (lllustrativf boilers) Coal ol Gas Theg modificatisrare capal# of reducindNOxemissionky 50

Mayoccutin severdbrmsofnitroge to 95% The methd of combustiocontrbusel depension the

oxidenamaey nitre oxiak (NO), Lonexces-ar firing 1030 1030 1030 type of boile ard the methd of firirg fuel.

nitrogenlioxid¢NG) ard nitrous

ox|de([\bo),wh|chsa|soa Stagd Combustion 2050 2050 2050

greenhowsgas Tre temNOx FlueGasRecirculation N/A 2050 2050

servesaisacompositbetweeiNO

aille ereleizeee vaell; Water/Stealnjection N/A 1050 N/A.

reporteés NOxHerethe NQs

multiplietby the ratd of molecular LomNOX Burners 30140 30140 30140

weighd of NG, toNOandaddedo FlueGasTreatiment Coal oi 5

the NG, emissions. uetasireatmen oa : as Fluegastreatmeris moreeffectivénreducinglOxemissions
thanarecombustiotontrolsTechniquesanbeclassifieds

Meas of reducig NOxemissiamnare SCRSNCRard adsorptiorsRinvolvethe injectio of

basednthemodificatioofoperating Selectie CatalytiReductio(SCR) 6090 6090 6090 ammonmias areducig agemto converNCx to nitroga in the

conditiomsud as minimizopthe presenedf a catalysin a converteupstrem of the arr heater.

residettime at pea temperatures, | SelectigNonCatalytiReduction N/A 3070 3070 Generalllgomeammonialipsthrouglandis partofthe

reducinthepeakemperaturds/
increasiphed transferates or
minimizingneavailabilitgfoxygen.

(SNCR)

emissionSNCRalsoinvolveshe injectioofammoniarurea
basel productwithotithe presene of acatalyst.

Note Compile by IFC basel on inpus fran technideexperts.
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Ann& 1.13 - Godl Internationblndusty Practie (GIP) Stak Ann 1.14 - Example®f VOCEmissiongControls
Height
(BasednUnitedStatetI0CFR part51.10dii)).

Approximate

Hs =H+1.5L where Equipmeniype Modification E?f?cri](terr?(iy
Hs = GEP stak heiglhmeasur@franthe groud level (%)
elevatioatthebaseofthestack Seaessdesign 10070
H=Heighbfnearbstructure(gbovehebaseofthe
stack. Closedreri system 9030

. o . Pumps .
L =Lessedimensiqineigi(h) or widh (w) of nearby Dualmechanicakeal
wih barriefluid
structures mantainedta higher 100
fi N eyatrudiures= Structurewithin/tazhirg aradius pressuréhanthe
pumpdfluid
of 5L bu less than 80 m.
Closedrert system 90
. Dualmechanicakal
A Compressors wit barriefluid
T S maintainedtahigher 100
T £ pressur¢hanthe
Stack ‘ 2 compresseghs
- - &1
[}
! 8 Closedreri system Variabé
T o
1 a Pressi# Reli¢ Devices
e h AU ¢ Ruptuz dik assembly 100
A Valves Sedlessdesign 100
Lo Connectors Weldogether 100
He ;
. Blindcap plugor
Operendél Lines secodvalve 100
h L' SampligConnections | Closedog sampling 100
! — v Note Exampleof technologseare provide for illustratepurposes.
4 —= — Theavailabijitard applicabiiof ary particuletechnologwil vary
b Maximum 55 i dependmon manufacturepecifications.

29 Seales equipmértan be alarg soure of emissiosin the everof
equipmerailure.

30 Actubefficiengof a closelvert systen depens on percentagof vapors
collectd ard efficiengof contrbdevie to whit the vapas are routed.

31 Contrbefficiengof closel vertsysteménstallednapressierelief
devie may be lowe than othe closel-vert systems.
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Anne 1.15- Fugitive PMEmissiors Controls

Control

ControlType Efficiency
Chemidsstabilization 0%-98%
Hygroscopsalts _0R0
Bitumens/adhesives 60/%-96%
Surfactants 0%-68%
Wed Suppressid Watering 1246-98%
Spee Reduction 0%-80%
Trafft Reduction Nd quantified
PavindAsphaltConcrete) 83%-99%
CoveringvithGravelSlagor"Road 30%-50%
Carpet”
VacumSweeping 0%-58%
WatelFlushing/Broo&weeping 0%-96%
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12 Energy Conservation

shouldlsoevaluatenergygonservatiaypportunitiesising

from manufacturing process modifications.

Energ ManagemeéRrograms

Energynanagemeptogras shou inclueé the following

Identificatioandregulameasuremeandreportingf

principal energy flows within a facility at unit process level
Preparatioofmassandenergyalance;

Definitioard regularevievof energ performance
targetswhichareadjustetb accounforchangesimajor

Applicabiird Approdt................eeuvvvvvvriiinnnnnnns 18...
Energ ManagemeéRrogram............cc.veeennnn. 18.
EnergfEfficient.........ovvvvveiviiiiiiiiiiiiiiicieee, 18..1.

ProcesHeating..........ccoooviiiiiiiiiiiiiiiieeeeee 19..{...
Heatig Loal Reductio..................cccvvvvvnnn.n. 19...
Hed DistributioSystems.............cccccveeeeeennnn. 19... elements:
Energ ConversioSysten Efficieny Improvemes0

ProcesCoolif..........cooooviiiiiiiii 20..]...
LoadRedUCTID.........ccvvveviiiiiiiiiiiiiiiiiceieeeee 21..|..
Energ Conversi...........ccueevvvveiiininiieeeennee. 21...
Refrigeraf@ompressidgfficiency.................. 23
RefrigeratidSysten Auxiliaries...................... 23.

CompressATr SYSter.........coocveeeeeiriniiinniennns 24..|
Loadeduction...........ccoeeeeiiiiiiinninnn, 24..|..
DiStributio..........ccooeieeee e 24..|...

Applicabiliyand Approach

This guidelieapplisto facilitis or projecttha consume
energ in procesBeating@ndcoolingprocessndauxiliary
systemssuchasmotas, punps, ard fans compresskair
systemandheatingyentilatioandairconditionirgystems
(HVACkrndlighting systemslt complemesithe industy-
specifiemissionguidancpresenteith the Industy Sector
EnvironmentélealthandSafetfEHS)Guidelinelsy
providinghformatiomboutommortechniquef®renergy

conservatiaha may be applietoarange of industry sectors.

Energ managemeat the faciliy leve shoud be viewe inthe
contexbtfoveraltonsumptiqgratternancludinthose
associatedithproductioprocesseandsupportingtilitiesas
wel as overdlimpaat associattwit emssiondrompower
sources. The following section provides guidapogy
managemeniithafocuoncommontilitysystemsften
representirtgchnicandfinanciallfeasibl®pportunitider

improvemeirtenergygonservatiordowevepperations
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influencing factors on energy use

Regler comparigoard monitornof energ flovs with
performandargetsoidentifyvhereactiorshoulde
takentoredue energuse
Regularevievoftargetswhichmayincludeomparison
witbenchmadatato confimtha target are set at
approprialevels

Energ¥fficiency
Fa ary energysing systerasystematianalysisfenergy
efficiengimprovemeard cog reductioopportuniteshould

include &ierarchitaxaminatioof opportunitsdo:

Demand/Lo&ideManagemebyreducingpadson the
energyystem

Supply Side Management by:

0 Reducéossesnenergylistribution

0 Improgenerg conversioefficiency

0 Expldienerg purchasmopportunities

0

Uselowercarba fuels
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Commonpportunitieseachoftheseareasaresummarized Revievepportunities schedulavorkflowtolimitthe
below?2 needorprocss reheatigbetwen stages
Operatéurnaces/oveasslighpositivgpressureand

Proces Heating maintaiairsealdoreducairinleakagénto the heated
Proces$eatings vitalto manymanufacturimpgocesses, systemtheeby redeingtheenergyequiretbheat
includig heatig for fluidscalciningdryinghed treatingmetal unnecessyar to systenoperatigtemperature
heatingneltingmeltinggglomeratiomyringandforming Redueradant hed losse by sealig structudapenings

andkeepviewingortlosedvhemotinuse
Inprocesseatingystems systeniheatandmass balance
P &y e Whergoossiblajsethesystenforlongrunscloseoorat
willshowhowmuctofthes y s tereng§npufprovidesrue . .
operatingapacity
proces heatingard quantiffud used to satisy energ losses . . L ) )
Consideuseofhighemissivitgoatingsfhigh

caused by excessive parasitic loads, distribution, or conversion i i .
temperatuiiasulatiorandconsegentreductiom

losses.Examinatiarfsaving®pportunitiehoulde directed
procesgemperature

by the results of the heat and mass balance, though the ] )
) ) ) Neametweightindshapéeatdesigns
followingechniquesreoftenvaluablandcosteffective. ) _ )
Robust Quality assurance on input material

Heatingoad?eduction RobusSchedulkmaintenamgprograms

Ensure adequate insulation to reduce heat losses througqﬂe&DiStributi’DSyStemS

furnace/ovesic structure o . o _
Heatistributioim procesfeatin@pplicatiortgpicallyakes

Recoveheatfromhotprocessrexhausstreamso )
plae throudp steamha wateror thermbflud systems.

reducesystentoads ] ]
Lossesanbereducedhrougthefollowingctions:

Inintermittentheated systentmnsidenseoflow
thermal mass insulation to reduce energy required to heat ~ Promptly repair distribution system leaks

thesystenstructuréooperatingemperature Avoicsteanieakslespite perceivedeedogetsteam
Contrgbrocestemperatu@ndotheparamters throughheturbineElectricitpurchases usuallgheaper
accuratelpavoidforexamplegverheatingroverdrying overallespeciallywherthecostotreaturbie-quality

Examinepportuniti¢s uselowweighand/ofow boilefeedwateiisincludedIftheheatpoweratioofthe

thermahassproductarrierssuchasheatedshapers, distributioprocesss lessthanthatof powesystems,

kilncarsetc. opportunitiehouldeconsideretbincreasé¢heratiofor

examplgbyusindonpressug steanto drive absorption

32 Additionayuidaneon enery efficiengis availalel fransource sut as coollng;ystemsathetharu&ngalectrlcqﬂdrlven/apor

NaturbResourceCanad (NRCAN CompreSSKBystems_
http://oee.nrcan.gc.ca/commercial/finasisiaince/me

buildingsinecb.cfm®attr=20% Europea Unio (EUROPA. Regularlyerifycorrecoperationfsteantrapsnsteam
http://europa.eu.int/scadplus/leg/en/stdQQantitUnitel Stats Department

of Energ (US DOE, systems, and ensure that traps are not bypassed. Since

http://www.eere.energy.gov/consumer/industry/pfpcess.htm

33 US DOEnhttp://www.eere.energy.gov/consumer/industry/process.html
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steantrapgypicalljastapproximateb years20%
shoul bereplacd or repaird annually

Insulataistributiosystenvesselssuchashotwellsand

Maintaiclearheatransfesurfacesnsteanboilersflue
gaseshouldenomorghan20K abovesteam
temperature)

deaeratorsnsteansystemandthermafluidorhot In steam boiler systems, use economizers to recover heat

wateistoragéanks fromfluegasedo pre-heat boildeedwateiorcombustion
Insulatallsteamcondensatéptwaer and thermal fluid air
distributiopipeworldow to ard includig 10(25 mm) Consider reverse osmosis oradiabysi feed water

diameter pipe, in addition ttaiimgallhotvalvesnd treatmertb minimizénerequiremeffibrboileblowdown

flanges

In stean systemgetun condensato the boile house
for reuse sincecondensais expensivboileiquaity
watelandvaluabléeyondtsheatcontenélone

U= fladh steanrecoversysteratoredue losss diwe to

evaporatioof high-presswe condensate

Considestean expansiothrou abak-pressuréurbine

rathethanreducigvale stations

Eliminadstributiosystenlosse by adoptig poirt-of-
use heatig systems

Energgonversio8ystentfficiency
Improvements

The followig efficiengopportunitieshoud be examingfor
procesfurnacesrovensandutilitysystemssuchashboilers
andfluidheders:

Regularlynonito€Q oxygea or CQ contenbfflue
gase to verif tha combustiosystera are usirg the
minimurpractickexces ar volumes
Considecombustipautomatiousimg oxyge-trim
controls

Minimizthe numbeof boiles or heates used to meet
loads.Itistypicallynoreefficientorunoneboileat90%
ofcapacitthantwoat45%. Minimizéhenumbeof
boiles ke at hdi standby
Usefluedampertoeliminatgentilatiolossegromhot
boilerdeldat standby

Adopt automatic (continuous) boiler blowdown
Recovehed franblowdowsysterathroug flag steam
recoveryr feed-watepreheat

Do nd suppf excessiquantitieof steanto the de-

aerator

With fired heaters, consider opportunities to recover heat to

combustioar throug the use of recuperator
regeneratilmirnesystems
Forsystemsgperatingprextendegderiod$>6000
hours/yeapgeneratiafelectricglowerheat ard /or
cooling can be cost effective

Oy Fudburners

Oxygemrnrichment/injection

Useofturbolatoris boilers

Sizinglesigranduseof multipléoilerdordiffereribad
configurations

Fuelqualitcontrol/fudlending

ProcesCooling
Thegeneramethodologyutlineédboveshouldbeappliedo
procesgoolingsystems Commonlysedandcog-effective
measurew improverocessoolingfficiencgredescribed
below.
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Loal Reduction 0 Plantigtrees asthermashieldsiroundbuildings
Ensur@dequatinsulatiotoreducéeatgainghrough 0 Installingmersand/othermostaemnd/or
coolig systam structwe ard to belav-ambiettemperature enthalpbasel contrbsystems
o Installigventilatiohed recoversystem#

refrigeramipesandvessels
Controprocessemperatur@ccuratefp avoid
overcooling
Operateoolingunnelatslighpositiveressurand
maintaimirsealgoreducairinleakagénto the cooled
systemthusreducingheenergyequiredo coolthis
unnecessgar to systenoperatigtemperature
Examinepportuniti¢e pre-coolusing heat recovery to a
processtreamequiringeatingerbyusinga higher
temperatecoolig utility
Incoldanddhillstoresminimizéeatgaingothecooled
spae by use of ar curtainsentrane vestibule®r rapidly
opening/closidgorsWhereonveyorsarryproducts
inb chillel areasminimiz the area of transfeopenings,
forexamplehyusingstripcurains

Quantyfard minimigfi i n ¢ dcablay oadsfar
example, those due to evaporator fans, other machinery,
defrossystemandlightingncooledpacesgirculation
fansincoolindgunnelsprsecondamefrigerargumps
(e.gchilledvaterprinesglycols)

Do na use refrigeratiofar auxiligrcoolig dutiessud as
compressaylindeheal or oi cooling
Whilenotathermadbad gnsuréherdas nogasbypas®f
theexpansiomalvesincehisimposesompressdoad
whileprovidingttleeffetive cooling

In the case of air conditioning applications, energy

efficiengtechnigusinclude:

o Placigarintake ard ar-conditiongunis in cool,
shadedocations
o Improvinbuildingnsulatiomcludingealsyents,

windowsanddoors
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Energgonversion

The efficiengof refrigeratioservie provisinis normally
discussethtemns of Coefficiarf Performamed i C @vRich)
istheratioofcoolinglutydividedyinputppower.COPis
maximizebyeffectiveefrigeratiosystendesigrand
increasecdefrigerarcompressiefficiengyas wel as
minimizatiasfthetemperatumdifference through which the
systenworksandofauxiliarjoadgi.e.thosenadditioto
compress@owe demanpused to operae the refrigeration

system.

SystemDesign

If processemperatureseaboveambienforall,orpart,

of the year use of ambiet coolig systemssudas

provided by cooling towers or dry air coolers, may be
appropriatperhapsupplementdxyrefrigeratian
summeconditions.
Mostefrigeratisystemareelectd-motor driverapor
compressi@ystemsisingpositivelisphcemenor
centrifugalompressorsheremaindesfthisguideline
relategprimaly to vapoicompressi@ystemsHowever,
whera cheaprfreeheatsourcés availablée.g waste

heafromanengie-drivergeneratérlorv-pressuregteam

34 Moe informatioon HVAC enery efficiengcan be fourd at the British
ColumbiBuildig Corporatio(Woolliam&002.
http://www.greenbuildingsbc.com/new_buildings/pdf_files/greenbuild_strategi
es_guide.f)dN R C ABhérGuide
(http://oee.nrcan.gc.ca/equipment/english/index.cfm?PrintViev=N&Text=N
andN R C A Bhérg Sta Programs
(http://oee.nrcan.gc.ca/energystar/english/consumers/heating.cfm?text=N&pri
ntview=N#2), ard the US Energ Sta Program
(http://lwww.energystar.gov/index.cfm?c=guidelines.downloajl_guideline


http://www.greenbuildingsbc.com/new_buildings/pdf_files/greenbuild_strategi
http://oee.nrcan.gc.ca/equipment/english/index.cfm
http://oee.nrcan.gc.ca/energystar/english/consumers/heating.cfm
http://www.energystar.gov/index.cfm
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thathaspassedhrougta bad-pressieturbine),
absorptiorefrigeratiomaybeappropriate.
Exploihighcoolingemperatumangeprecoolingy
ambienand/ob ht g mp e refageratidmefdrdinal
coolinganreduceefrigeratiorapitabhndrunningosts.
Hghcoolingemperaturangealsoprovidean

opportunity for countercurrent (cascade) cooling, which

reducesefrigeraritowneeds.

Keepd handd & duidsseparatefprexamplejonot
mixwateteavinghechillewithwatereturninfrom
coolig circuits.

In lovtemperatuigystemsvherenightemperature
differenceare inevitableonsidetwo-stageorcompound
compressioar economizkscravcompressonather
thansingk-stagecompression.

Minimizig Temperatw@ Differences

Avapoicompresen refrigeratiosystenraise thetemperater
of the refrigeraritomsomewhdtelowthelowest process
temperaturgheevaporatingmperatur&provide process
coolingtoa highetemperatutghecondensing temperature),
somewhatboveambientofacilitatéeat rejectidotheairor
coolingvatesystemslincreasingvaporatgtemperatar
typicajlincreasecompressaeoolingapacitwithotigreat}
affectig powe consumptiorReducingondensgtemperatar
increaseevaporataoolig capacity angubstantialbeduces

compress@oweconsumption.

Elevatingevaporatind emperature

Selectlargesevaporatdo permitelativeljow
temperatumifferencelsetweeprocessndevaporating

temperatureg€nsue tha energ use of auxiliare(e.g.

evaporator fans) does not outweigh compression savings.

Inaircoolingpplicationadesigriemperatuidifference

of 610 Kbetwen leavig ar temperateiard evaporating
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temperatuiisindicativefanappropriatesjized
evaporatoWhercoding liquids2K betwenr leaving
liquicandevaporatingmperatureanbeachieved,
thougla 4Kdifferencis generallindicativefa
generougkizeal evaporator.
Keepheevaporatalean.Whercoolingir,ensure
correctlefrosoperationlnliqud coolig, monitor

refrigerant/process temperature differences and compare

withdesigrexpectatioriebealertoheatexchanger
contaminatidayscaleoroil.
Ensurailisregularlyemoveffomtheevaporatoand
thatoiladditionandremovalbalaie.

Avoil the use of badk-pressurealves.
Adjusexpansiovalve to minimig suctio superheat
consistentithavoidancefliquiccary-overto
compressors.
Ensure¢hatanappropriatefrigerarthargerolumés

present.

Reducig Condensig Temperatug

Considewhetheto use aircooledr evaporatiebased
coolinge.g.evaporativer watercooleccondensersnd
coolingowers) Aircooledevaporatorssualijhave
highecondensingmperatureBencenighecompressor
energ use ard auxiliarpowe consumptipaspeciaflin
lowhumiditglimateslIf awetsystenisusedgensure
adequatteatmertb prevengrowtloflegionella
bacteria.

Whichevédrasicsystenis chosenselecarelativeliarge
condengdo minimie differencebetwer condensag and
theheatsinkkemperature€ondensingmperatures with
aircoolearevaporativeondenseshouldotbe more
thanlOKabovealesigrambientonditiorgnda 4K

approageinaliqué-coolectondenséaspossible.
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Avoicaccumulatimfnan-conderablegases in the Refrigera@ompressidgfficiency
condenser system. Consider the installation of refrigerated Someefrigerartompressoendchillergremore
narcondensabfgurgersparticularfprsystems efficienthanotherfferedorthesameduty. Before
operatigbelavatmospherpressure. purchaségentifgheoperatingonditionsndemhicrthe
KeepcondenserdearandfreefromscaleMonitor compressar chilleis likey to opera for substantial
refrigerant/ambiéemperaturdiffeencesandcompare partsofitsannuatycle.Checloperatingfficiencynder
withdesigrexpectatiortebealertoheatxchanger these conditions, and ask for estimates of annual running
contamination. cost. NotethatrefrigeratioandHVAGystemsarelyrun
Avoidiquidbackupwhictrestrictheatransfearean for extendé period at desig conditionsvhid are
condenserslhiscanbecausedyinstallatioaerrorsuch deliberatgkextremeOperationafficiengunde the most
asconcentrieducershorizontdiquidefrgeranpipes, commopgioccurrigof-desig conditiosis likey to be
orfi uapdo v #quidinedeadingromcondensers. mosimportant.
Inmultipleondenseaapplicationsgfrigeradiquidines Compresssto efficiengwhe unloadedAvoid
shoudl be connectvia drap-leg trapsothemainliquid operation of multiple compressorslatpeonditions.
refrigerant line to ensure that hot gases flow to all Notethatpackagehillersangaincoefficiertf
condensers. performarq CORwhen slightl unloadeds loss of
Avod headpressureontrototheextenpossibleHead compressa@fficiengcan be outweightby the benefi of
pressig contrbmaintamcondensgtemperatatat or reducedandensin@ndelevatedévaporating
near, design levels. It therefore prevents reduction in temperature-loweveit is unlikelyo be energefficient
compressor power consumption, which accompanies to operate a single comprassteratlessthan50%of
reducedondensingmperaturbyrestictingcondenser capacity.
capacityusuallpyswitchingffthecondenseorcooling Consideturndowefficiencwherspecifyinghillers.
towerfans orrestrictingoolingvaterflow)under Variablepeedontrobrmultipleompressahillersan
conditionsflesssevereahandesigioadorambient be highy efficienat pat loads.
temperatu@nditionsHeadpressures ofterkepthigher Useofthermastoragesystemge.g. jcestoragegan
than necesary to facilitat ha gas defrosor adequate avoidtheneedforclosdoalttrackingind hencecan
liquidefrigerardirculationUseofelectronicathethan avod partloadecompressaperation.

thermostatexpansiovalvesandliquidrefrigerant
pumps can permit effective refrigerant circulation at muchRefrigeratid®ystenfuxiliaries

reducedondensingmperatures. Maury refrigerédnsystenauxiliariege.g.evaporatdansand
Stecondensem@ndcoolingowersvithadequatspacing chilled wat@umps) contribute to refrigeration system load, so
soastopreventecirculatiosfhotairintothetower. reductionstheirenergyisehavea doubldenefitGeneral

energyavindgechniquerpumpsndfans|istednthenext
sectiomfthese guidelineshouldeappliedorefrigeration

auxiliaries.
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Additionallguxiliarysecanbereducedyavoidancefpart

load operatioard in plan selectin (e.g axidfan evaporative

condensegenerallyselessenergyhanequivalent

centrifugdhntowers).

Undeextremef-desig conditionseductinin duy of cooling

systenfansandpumpganbeworthwhileisuallywherthe

lowespossild condens@gpresswa has bean achieved.

CompressAir Systems
Compressatlristhemosicommonlfpund utiliy serviein
industryyet in mary compresskar systemghe energy
containethcompressegirdeliveretb theuseris oftenl 0%

or less of energy used in air compression. Savings are often

possild throud the followigtechniques:

Loalredution
Examia eat trie use of compresskar to identif the
airvolumeneedeandthepressuratwhictthisshould
be delivered.

0 Implemerslystem$orsystematidentificaticand
repaiof leaks

0 AllcondensatgrainpointshouldetrappedDonot
leavedrainvalvegontinuoustyc r @ @leen d

o Tranworkesrevertodireccompresseairagainst
theitbodie®rclothingodustorcoolthemselves

down.

Distribution
Monitopressuréossesnfiltersaandreplaceas
appropriate
Useadequatelizedistributiopipeworkesignetb
minimizeressuréosses

Do not mix high volume low pressure and low volume high

pressure loadBecentralize low volumbfrigssure
applicatiw orprovid@edicatetbw-pressuretilitiesfor
exampldéyyusingansrathethancompressedir.

Revievairusereductionpportunitiegrexample:

0 Usaramplifienozzle rathe than simpt open-pipe

compressedlrjets
0 Considavhethecomprssed aris needd at all

0 Wherairjetsarerequireéhtermittent(g.gto

propel product), consider operating the jet via a

processelatedsolenoigtalvewhiclopennly
whenarisrequired

o Usemanuabrautomaticalbperatedalvedo

isolataairsupply to individual machines orthates

are na in continuause
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1.3 Wastewateard Ambiert Wate Quality

Applicabiird Approat.............coevevveveeenenn. 25..
GenerdliquicEffluenQuality............ccccceeeeeeeene, 26...
Dischargt Surfac@Vder................coeeeeveenn. 26..
Dischamgto Sanitar SeweSystems............... 26
LandApplicatioof TreatedEffluet................... 27
Y=Y o] RSV (=] - 27..]..
Wastewatdlanagemen............cccoeeeevevineeennnnnn. 27..|.
IndustridVastewate.............ccoevviieeerennennnns 27..).
SanitaryVastewater.............cccceeeeevveeeennnnn. 29..{.

EmissionsomWastewatdireatmerdperation80
Residuals from Wastewater Treatment Gp&@tion

OccupatiohBleal ard Sdet Issus in Wastewater
TreatmerOperatio..........c.ccoeeeeevevieeerennnnnn. 30..)
MONIEOTT. ... 30..J.....

Applicabiliyand Approach
Thisguidelinapplieso projectshathaveeithedirecorindirect
dischargefprocessvastewatewastewatdromutility
operationgrstormwateotheenvironmentheseyuidelines

Understanthequalityquantityfrequencgndsourcesf
liquiceffluentmitsinstallationsThisinclude&knowledge
abouthelocationgputesandintegritpfinternafirainage
systemanddischargpoints

Plan and implem#rg segregan of liqud effluents
principallgdlongndustrialtility sanitarygandstormwater
categoriesnordetolimithevolumefwaterequiring
specializeleatmenCharacteristiogindividuatreams
mayalsobeusedorsourcesegregation.

Identy opportunitdo prevenhor redue wastewater
pollutiothrouglsuchmeasureasrecycle/reuseithirtheir
facilityinpussubstitutioly processnodificatiafe.g.
chang of technologor operatigconditions/modes).
Assessomplianceftheiwasewatedischargesiththe
applicablgi) dischargstandat (if the wastewatés
dischargetba surfacevateorsewer)and(ii)watequality
standaifor aspecitireu® (e.qg if the wastewates reused

are also applicable to industrial discharges to sanitary sewers thg rrigation).

dischargto the environmemwithotiany treatmenProcess
wastewatenayincludeontaminatedastewatdromutility
operationstormwateard sanitay sewag. It provides
informatioon commo techniquefor wastewatenanagement,
waterconservatioandreusdahatcanbeappliedoawide range
ofindustrgectorsThisguidelines meantobecomplemented
by the industr-specifi effluehguidelinepresentein the
Industrpecto Environmentélealthard Safey (EHS)
GuidelinesProjectsviththepotentigdbgeneratprocess
wasewatersanitarydomestigewageprstormwateshould
incorporathenecessargrecautiort® avoidminimizegnd
contrbadversimpactto huma healthsafetyor the

environment.

InthecontexbftheiroveralESHSnanagemenysten facilities
shoud!:

Additionallyhe generatimanddischargefwastewatafany

typeshouldemanagethrougla combinatioof:

Watewuseefficienctoreducegheamounvfwastewater
generation

Proces modificatioincludig wasé minimizatiopand
reducingheuseofhazardousmaterialtoredwe the load of
pollutanteequiringreatment

If neededapplicatioof wastewatdreatmetrtechniquseto
furthereduceheloadofcontaminangsiortodischarge,
taking into consideration potangactts of crossedia
transfeofcontaminantkirg treatmeir{e.g, franwate to

ar or land)
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Wherwastewatereatmerisrequiregriortodischargehe
levé of treatmetrshoudl be basel on:

Whethewastewatés beinglischargeta sanitargewer
systemor to surfae waters

Nationadndlocaktandardasreflectethpermit

thereceivingvateintoconsidrationshouldlsoinfluencéhe
acceptablpollutio loadingard effluehdischargquality.
Additionalonsideratiotisatshouldeincludeéh thesettingpf
projetspecifiperformandeveldorwastewataffluents

include:

requirements and sewer system capacity to convey and tredtroceswastewatéreatmerdgtandardsonsistentith

wastewatdf dischargis to sanitay sewer

Assimilativeapacitpfthereceivingvatefortheloadof

applicablindustr SectoEHS Guideline®roject for
whiti thee are no industy-specifiguidelineshould

contaminant being discharged wastewater if digoharge is referenethe effluebqualy guidelineof anindusty sector

surfaewater
Intendedseofthereceivingvatetbody(e.g.asasourcef
drinkingvaterrecreatiorirrigatiomavigatiomrother)
Presencefsensitiveeceptorge.g.endangerespecies)
or habitats

Godl Internatioméndusty Practie (GlIR fortherelevant

industy sector

GeneraLiquid Effluert Quality

Dischargto Surfae Water
Discharges of process wastewalkétgy wastewater,

wastewatdromutilityoperationgr stormwateo surfacevater

should not result in contaminant aatioastin excess of local

ambienvatequalitcriteriaor,intheabsenceflocakriteria,
othersourcesfambienvateiquality® Receiving wateretfs

andassimilativeapacif’, takingptheisourcesfdischarge®

35 An exampel is the US EPA NationeRecomendel Wate Qualig Criteria
http://www.epa.gov/waterscience/criteria/wqcriteria.html

36 Exampleof receivig wate uses as may be designateby locd authorities
includedrinkig wate (wih sone levé of treatmentjecreatigraquaculture,
irrigatiorgenerhaquat life ornamentzdrd navigationExampleof heak-
basel guidelia valus for receivig wates inclué Wordl Heal Organization
(WHQguidelinefor recreationaise

(http://www.who.int/water_sanitation_health/dwg/guidelines/gn/index.htm

3 Tre assimilatdcapacitof the receivig wate body depengon numerous
factos includingou na limitel to, the totd volune of waterflowv rate flushing
rate of the wate body ard the loadig of pollutastfran othe effluehsource in

withsuitaly analogaiprocesseard effluets;
Complianogithnationabrlocalktandardirsanitary
wastewatealischargeor, inther absencethe indicative
guideline values applicaldandary wastewater
dischargeshowrin Tablel.3.belay;

Temperataof wastewateria to dischargdoes nd result
inanincreas greatethan 3°C of ambiettemperatamat
theedgeofa scientificallgstablisheshixingonewhich
takes inb accoutambietwate qualityreceivigwate use

andassimilativeapacitamongtheiconsiderations.

Dischegeto Sanitar Sewe Systemsischarges
ofindustriabastewatesanitaryastewater, wastewater
fromutilityoperationsr stormwateéntopubliorprivate
wastewatdreatmergystemshould:

Meethepretreatméandmonitoringequirementgthe
sewe treatmersysteninb whid it discharges.
Notinterferadirectlprindirectlyyiththeoperatioand
maintenana&thecollectioandtreatmergystemsyr
pose a risk to worker health ang, saéetversglimpact

the area or region A seasonallrepresentaé\baseliaassessmemf ambient
wate qualiy may be requird for use wih establishiscientifimethogand
mathematicalakls to estimad potentiimpactto the receivig wate franan
effluehsource.


http://www.epa.gov/waterscience/criteria/wqcriteria.html
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characteristicfresidualfranwastewatdreatment
operations
Bedischargeititomunicipalrcentralizedrastewater
treatmergystemshathaveadequateapacityomeetocal
regulatomequirementertreatmerdfwastewater
generateftomtheprojectPretreatmenfwastavate to
meetegulatorsequirementeforalischargéonthe
projecsiteis required the municipaircentralized
wastewatdreatmergystenreceivigwastewatdranthe
project does not have adequate capacity to maintain

regulatorgompliance.

LandApplicatioof TreateBffluent

The qualig of treate processvastewatewastewatdromutility
operationsrstormwatelischargeoh lard, includingvetlands,
should be established based omdgadtomequiremesnt.
Whee lard is usel as partofthetreatmergystenandthe
ultimateeceptois surfacevateryateiqualitguidelinefor
surfacevatedischargespecifitotheindustrgectoprocess
shoud apply® Potentidmpacbnsoil groundwateard surface
waterinthecontexof protectiortonservatiaandiongterm
sustainabilibpfwatermndlandresourceshoulde assessed

whenlardis usead as pat of ary wastewatdreatmetrsystem.

Septt Systems
Septisystemarecommonlysedortreatmeranddisposabf
domestisaitarysewagén areasvithnosewerageollection
networksSeptisystemshoulanlybeusedortreatmerdf
sanitargewageandunsuitabl®rindustrialastewater
treatmentWhersepticsystemsaretheselecteformof

wastewatelisposadndtreamentthey shoud be:

38 Additiorlaguidane on wate qualiy consideratisrior lard applicatiois
availalelin the WHD Guidelirefar the Saé Us of WastewateExcred and
GreywateNolure 2: WastewatéJs in Agriculture

Propeyldesignéard installd in accordareowit local
regulatiorsndguidanceo prevenanyhazardo public
healthorcontaminati@iland surfacergroundwater.

Wel maintairetto allav effectig operation.

Installedh aress withsufficiergoilpercolatioforthedesign
wastewatdoadingate.

Installeth areasofstablesoilsthatarenearlyevelwell
drainedandpermeableyithenougliseparatiobetweethe
drain field and the groundwater table or other receiving

waters.

WastewatédManagement

Wastewater management includes water conservation,
wastewatereatmenstormwatenanagemergndwastewater

ard wate qualig monitoring.

IndustridVastewater

Industrial wastewater generated from industrial operations
indudes proces wastewatgwastewatdromutilityoperatics;,
runodfffran proces ard materialstagig areasand
miscellaneoastivitiegcludingvastewatdéromaboratories,
equipmemaintenarshopsetc. The pollutaistin anindustrial
wastewat mayinclué acid or base (exhibitgas low or high

pH) solubl@rganichemicalsausinglepletionfdissolved
oxygensuspendesblids,nutrient§phosphorusitrogen),

heavy meta{s.g. cadmium, chromium, copper, lead, mercury,
nickelzinc)cyanidetoxicorganichemicalgilymaterialgand
volatilenaterials.aswellasfromthermatharacteristio$the
dischargée.g. elevatetemperaturejransfeofpollutant®
anothephasesuchasair,soil orthesubd-surfaceshoud be

minmizedhrouglprocesandengineeringpntrols.

Proces Wastewate' i Exampleof treatmetrapproaches

typicallysednthetreatmendfindustrialastewatere

http://www.who.int/water_sanitation_health/wastewater/gsuwegZ/en/index.nghmarizdd Annex.3.1.Whilghechoiceftreatment
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technologg driverbywastewateharacteristidbe actual
performanaathistechnologyependtargdy ontheadequacy
ofitsdesignequipmerselectiorgswellasoperatioand
maintenam ofitsinstalledacilitiesAdequatessourceare

requird for propeoperatioard maitenane of atreatment

accounambienivatequalityreceivingateuse potential
receptorandassimilativeapacitgamongpther
considerations;
Minimizingseofantifoulingndcorrosiomhititing

chanicalsbyensuringppropriatéepttofwatetintakeand

facility, and performance is strongly dependent on the technical useofscreend.eashazardoualternativeshouldeused

abilityandtrainingfitsoperationataff One or more treatment

technologienaybeusedoachievehedesiredlischarge
gualiy ard to maintai consistdrcompéncewithregulatory
requirement3.hedesigrandoperationftheselected
wastewatereatmertechnologieshouldvoiduncontrollesir
emissiomnof volaite chemicalsomwastewaterResidualsom
industrialiastewatereatmerdgperationshoulde disposeth
compliarewit locdregulatgrrequirementis the absene of
whichdisposahastobeconsistewithprotectionfpublidealth
andsafetyard conservatiandlongtermsustainabilibfwater

ard lard resource

Wastewateirom Utlities Operation - Utilityoperationsuch
ascoolingowersanddemineralizatispstemsnayresulin high
ratesofwateconsumptioaswellasthepotentiakeleasef
hightemperatumgateicontainimhigh dissolvesolidsresidues
ofbiocidesesiduesfothercoolingystenantfoulingagen,
etc Recommendevate mangemer strategigfor utility

operationisiclude:

Adoptio of wate conservatioopportunitiefor facility

cooling systems as provided in the Water Conservation

sectiorfelow;

U= of hed recovermehods (alo energ efficiency
improvementsjothercoolingnethodtoreducehe
temperaturefheatedvatepriortodischargeensurg¢he
dischargwate terperatur does nd resulin anincrease
greatethan3°Cofambientemperatui@theedgeofa
scientificalstablisheshixingonewhicttakednto

wit regarddotoxicitybiodegradabilibipavailabilitgnd
bioaccumulatipotentiaDoseapplieghouldccordvith
local regulatory requirements and manufacturer
recommendations;
Testindorresidudbiocideandothepollutantefconcern
shouldeconductetb determintheneedordose

adjustmentwrtreatmerdfcoolingvateipriotodischarge.

StormwateManageer - Stormwaténcludeanysurface
runofindflowsesultinfromprecipitatiodrainagerother
sourcesTypicallgtormwateunoftontainsuspended
sedimentsnetalspetrolemnhydrocarbonBplycydaiAromatic
Hydrocarbor{fPAHs);oliformetc. Rapil runoffeven of
uncontaminatstbrmwateal degradethe qualiy of the

receivingvatebyerodingtreanbedsandbanksin orde to

reduce the need for stormwater treatment, the following principles

shouldeapplied:

Stormwateshouldeseparatefromprocesandsanitary
wastewatetreamén ordertoreduceéhevolumef
wastewateobetreategriortodischarge

Surface runoff from process areas or potential sources of
contaminatishoud be prevented

Where this approach is not practigaffronprocessnd
storag area shoudl be segregatifran potentiglliess
contaminatednoff

Runoff from areas without potential sources of contamination

shoudl be minimize(e.g by minimizipthe area of
impermeabtirfacesndthepeakdscharg rae should
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bereducede.g byusingregetatedwalegndretention medicahfirmariesyatesoftenig etc.mayalsobedischarged
ponds); tothesanitaryvastewatdéreatmergystemRecommended

Wheresstormwatereatmeris deemedecessartp protect sanitary wastewater management strategies include:

the qualiy of receivingvateibodiesprioritghouldegiven

to managing and treatiedirg flus of sormwaterunoff Segregatiarfwastewatetreamsoensureompatibility

whee the majorjtof potentiecontaminastterd to be withselectetreatmerdptior(e.g septisystenwhiclcan

present; onlyacceptiomestisewage);

Whenwatequalitriteriallowstormwatahoulde Segregatiamdpretreatmenfoilandgrease&ontaining

managed as a resource, either for groundwater recharge Orefﬂuentée.g.useofagreaserappnortod|schargﬂnto

formeetingvatemeedsatthefacility; sewesystems;

Oilwateseparatoandgreasearapsshouldeinstalled If sewagéromtheindustrighcilitystobedischargeth

andmaintainegsappropriattrefuelingacilities surfae watertreatmerto mee nationkor locd standards

workshopgarkingreasfuelstoragandcontainment forsanitaryastewatelischargesr,intheirabsencehe

indicativguidelingaluespplicablt sanitaryvastewater
dischargeshowrnnTablel.3.1;

areas.

Sludgdromstormwateratchmentsr collectioand

treatmertystemsnaycontairelevatetevelofpollutants If sewage from the industrial facility is to be discharged to

andshouldedisposethcomplianoithlocakegulatory eiherasepticystemorwhee landis usedaspariofthe

requirementi the absene of whi disposkhas to be treatmergystemtreatmernb meetapplicaklnationabr

consistarwih protectioofpublihealttandsafey, and locabtandardiorsanitaryastewatefischarges

conservatiandlongtermsustainabilibfwateandland require

Sludgdromsanitaryvastewatdreatmergystemshould

resources.
be disposeé in carpliane wit locdregulatory
Sanitar\Wastewater requirementis,the absene of whid disposkhas to be
Sanitaryvastewatdromindustrighcilitiesnayincludeeffluents consisterwih protectionfpublihealttandsafey, and
from domestic sewage, food service, and laundry facilities servifgnservatiamdongiermsustainabiligfwatemndland
siteemployeesMiscellaneowgastewatdromiaboratories, resources.
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or anar+hazardousasteandmanageedccordingsdescribed

Tabk 1.3.1 Indicatie Value for Treated
SanitarySewagdischarge2

in the Waste Management seftitmdocument.

Pollutants Units Guidelie Value OccupationHlealtrandSafetyssusin

pH DH 619 Wastewatd reatmer©Operations

BOD mg/| 30 Wasteate treatmetfaciliy operat@may be exposdto
physicabhemicabrd biologiddazard dependipon the

COD mg/l 125 ) o
desigrofthefacilitieandthetypesofwastewataffluents

Totalnitrogen mg/l 10 managed. Examples of these hazards include the potential for

Totalphosphorus mg/l 2 tripsandfalsinto tanksconfind spae entrie for maintenance

Oilandgrease mg/l 10 operationgdinhalatioof VOCsbioaerosalandmethane,

Totalsuspendedsolids mg 50 contactvithpathogenandvectorsard useofpotentially

X : hazardoushemical$ncludinghlorinesodiunandcalcium

Total colifornbacteria MRN° /100 ml 400

Notes hypochloritandammoniaDetaild recommendatsfar the

2 Nd applicaklto centralizednunicipalvastewatéreatmersystems managemenfoccupationhkalttandsafetyssuesre

whit are includd in EHS Guidelirefor Wate ard Sanitatian

b MAN = Mog Probalal Number presenteththerelevansectiorfthisdocumentAdditional

guidancspecificallgpplicableowastewatdreatmergystems

Emissiogiran Wastewatd reatmerOperations is providdin the EHS Guidelingfar Wate ard Sanitation.

Ar emissiopfranwastewatdreatmetoperati‘emay include

hydrogen sulfide, methane, ozone (in the case of ozone Monitoring

disinfectionjolatil@rganicompoundg.g. chloroform Awastewatemdwatequalitynonitoringrogramvit adequate
generatetfomchlorinatioactivitieandothewolaté organic resourceandmanagemeaversigrghouldedevelopeand
compound¥OG) fromindustriakastewat), gaseosior implementeid meetheobjective(®)fthemonitoringrogram.
volatilehemicalgsedordisinfectioprocessege.qg.chlorine The wastewater amater qualitgonitorignprogrenshould
ard ammoniagnd bioaerosalsOdos frantreatmetrfacilities considethe followig elements:

canalsobea nuisancéoworkerandthesurrounding

communityRecommendatidfar the managemeéof emisions Monitorimparameter$ heparameterselectedor

are presentein the Ar Emissiasiand AmbiepAr Quality monitoringhouldeindicativefthepollutantsfconcern
sectio of ths documerard in the EHS Guidelingfor Wate and franthe proces, andshouldncludgarametethatare
Sanitation. regulatedndeicompliancequiremesit
ResiduasomWastewatdireatmer@®perations MonitorintypeandfrequencyVastewatenonitoring

Sludgdromawastereatmentlanneedsobeevaluatedna shouldale inb consideratidhe dischargcharacteristics

ca®-byca® bass to establiswhetheit constitutea hazardous fromthe proces ove time Monitorgnof discharggfrom
processewithbatchmanufacturimgseasonglrocess

variationshoul tale inb consideratiaf tine-dependent
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variatiosiin dischargeand thereforgs moe complethan
monitoringfcontinuoudischargesEffluentfomhighly

variable processes may need to be sampled more frequently
or throup compogitmethds. Grab samplsor, if
automatedquipmenermitssompositsamplesnay offer
mordnsighon averag concentratiswf pollutaistove a

24hou period.Compositeamplermaynotbeappropriate
wheranalytesfconcerareshotlived (e.g, quickly

degradedrvolatile).

MonitorinigcationsT e monitormlocatia shoudl be
selecteavih the objectig of providigrepresentative
monitoring dat&fluensamplingtationsnay be located
at thefind discharg as wel as at strate@iupstrem points
prig to mergig of differetdischarge Procesdischarges
shoulda be dilutel prio or afte treatmetrwih the
objectiw of meetig the dischargior ambietwate quality
standards.

Dataqualiy: Monitoropprogramshoud applyinternaticaly
approvémethosdfar samp# collectin, preservativand
analysisSampligshoul be conducbyor under the
supervision of trained individuals. Analysis should be
conducted by entities permitted or certified for this purpose.
SamplingndAnalgs Qualif Assurance/Qualtgntrol
(QA/QOlansshouldepreparednd,
implemented)A/QGlocument@nshouldeincludeih

monitoringeports.
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Anne 131 - Example®f IndustriaMWastewatefreatmenfpproaches

L Pollutant/Parameter _ ControlOptions/ Principle CommorEnd ofPipe Control'echnology
pH ChemicaEqualization Acid/BasadditionFlovequalization
Oiland Grease€TPH Phag separation DissolvedirFloatatiomilwateiseparatogreas trap
TSS- Settleable SettlingSizeExclusion Sedimentatidrasinglarifiercentrifugescreens
TSS- NonSettleable FIoatatingiItratin- traditionaind Dissqlwﬁa_\'r flqatat_iqn\/l_ultimedifilter sard filter fabre filter,
tangential ultrafiltratipmicrofiltration
H - BOD (>2 Kg/n®) Biologida Anaerobic Suspendigrowthattachd growthhybrid
Lo -BOD (<2Kg/n¥) Biologida Aerobid-acultative Suspendigrowthattachd growthhybrid
C- NonBiodegradable g;é?sgi%rr?dsorptloﬁze ChemidaxidationT hermkoxidationActivate CarbonMembranes

Metas - Particulat@nd Coagulatiofiocculation, Flash mi wit settlingfiltratio - raditioriaard tangential
Solble precipitationiz exclusion
Coagulatiofiocculation, Fla$ mik wih settlingfiltratio - traditiorlard tangentiaChemical
Inorganicd Nonmetals precipitationizeexclusion, oxidatioThermabxidatiorictivate@arbonRkRevers Osmos;,
OxidatigrAdsorption Evaporation

Biologida AerobicAnaerobic, Biologida SuspendkgrowthatachedyrowthhybridChemical

QB = OSETI SO Facultativ@dsorptigi©xidation | oxidationhermabxidatiorctivate@arbon

Emissionsd Odos and Captwei Actie or Passive; Biologida Attachd growthChemidaxidationThermkoxidation,
VOCs BiologidgAdsorptiq@®xidation Activate@arbon
N BiologidaNutrienRemoval, Aerobic/An@biologidareatmenthemicabydrolysiandair

ChemicaRhysicalAdsorption strippingchlorinatigion exchange
Biologida AerobicAnaerobic,

Color Facultativé\dsorptigxidation Biologial AerobicChemicalxidatiomctivate€arbon
Temperature Evaporat/Cooling Surfae Aeratord-lav Equalization

TDS ConcentratioBjzeExclusion EvaporationorystallizatipRevers Osmosis
Activelngredients/Emergin{ Adsorptio)xdationSize ChemidaxidationT hermboxidationActivateé Carbonlon
Contaminants ExclusigrConcentration Exchangdrevers OsmosiEvaporatiorystallization

Adsorption,SiExclusion,

Radionuclides lon Exchangérevers Osmosi€Evaporatiorystallization

Concentration

Pathogens Disinfectioi$terilization ChlorineQzonePeroxiddJV,Thermal

Toxicity AdsorptiqiOxidatiarSize ChemidaxidationT hermkoxidatiomActivateé CarbonEvaporation,
ExclusigrConcentration crystallizatioRgvers®©smors
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1.4 Wate Canservation

Applicabird Approdt................eevvvvvverniiinnnnns 33...
WateMonitoringndManageen........................... 33.
ProcesWateReus ard Recycligh...............ccoeee.... 33.
BuildingracilityDperations................eevvvveeeveneennns 34...
COOlIg SYSIEIB.....uuiviiiiiiiiiiiiiiiiieie e 34..]...
Heatig SYSterB........coovvieiiiiiiiieeeee e 34..]..

Applicabiliy and Approach

Wate conservatitprogramshoud be implemented
commensuratgh the magnituglard cog of wate use.

Theg programshoud promte the continuous reduction in
wate consumpticard achieg saving in the water
punpingtreatmetrard disposatosts.Wate conservation
measuresg inclue wate monitoring/management
techniguegrocessindcooling/heatimgaterecycling,
reuseandothetechniquesndsanitaryateiconservation
techniques.

Generalecommermtiors include:

Storm/Rainwatearvestingnduse
Zeradischargdesign/Useftreatedvastevatetobe
includeéhprojectlesigrprocesses

U= of localizd recirculaticsysterain
plant/facility/shops (as opposed to centralized
recirculatisystemith provision only for makeup
water
Useofdryprocessechnologiesg.dryquenching

Processvate Isystenpressue management

Wate Monitoringand Mamgement

Theessentia@lementsfawatemanagemeptogram

invole:

Identificatiopregulameasuremeiaird recordig of
principdlowswithira facility;

Definitio and regulareviev of performarmdarges, which
are adjusted to account for changego factors
affectingvate use (e.gindustrigbroductiorate)
Regulacomparisoofwatefflowswvithperformance
targets to identify where asftionld be taken to reduce

wate use.

Watemeasuremefrteterig) shoudl emphasizares of

greatestwateiuse. Basel on revievof meterig da,

@naccountBuss indicatigmajo leals at industridacilitisi

coutlbeidentified.

ProcesWate Reug ard Recychg

Opportunitigsrwatesavingdnindustrigirocesseare

highy industr-specific Howevethe followig technigushave

allbeerusedsuccessfullgndshouldeconsidereith

conjunctiowih the developménf the meterig system

describedbove.

Project design to have measures for adequate water

collectigrspil contrbard leakag contrbsystem

79

Washint/lachinesMany washing machines use large
guantitieof ha water Us canincreas as nozzles
becomenlargeduetorepeatedleaningnd/orwear.
Monitomachingvateiuse compargithspecificatinp

and replace nozzles when water and heat use reaches

levelsvarrantinguchwork.

Watereuse:Commowate& reu® applicatiwzs include

countercurrennsingfor examp in multistagevashing
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andrinsingrocessesy reusingvastevatefromone
procesfor anothewithlessexactingvater
requirementForexampm, usingoleachingnsewater
fortextilevashingyrbottk-washerinse water for
bottlecratewashinggrevernwashinghefloor.More
sophisticateduseprojectsequiringreatmerdgfwater

before reuse are also somepiraetical.

Wateljetdsprays If proceses use wate jess or sprays

(e.g tokeepconvsors clean or to cod produdtreview

the accuracgfthespra pattentoprevent
unnecessaryatetoss.

Flovcontrobptimizatiorindustrigprocesses
sometimes require the use of tahidsare refillel to
controlosses It is often possitd to redue the rae of
wate suppf to sudtanksard sometinstoreduce

tankeveldoreducespillagelftheprocessiseswater

thefacilitywhethesanitargrincludingthemctivities
suchasshoweringrcatering
Regularlgnaintaiplumbingardidentif ard repati leaks
Shubffwatetounusedreas

Instalselfclosing tapautomatishu-off valvesspray
nozzlesgyresswereducigvalve, andvateiconserving
fixturs (e.g lowflov showeheadsfaucetgstoilets,
urinalsard spriig loade or sensordfaucets)

Operge dishwasheendlaundriesnfullloadsard only
whemeeded

Instdlwatessaving equipmentavatoriesuchaslow
flowtoilets

CoolingSystems

Wateconservatiapportunitiescoolingystemsclude:

U< of close circuicoolig systera withcooling

cooling sprays, it may be possible to reduce flow while towersathethanon@-througleoolingystems

maintaingcoolig performancé estig can

determimthe optimmbaance.

o0 Ifhosesareusedncleaningjseflowcontrol$o
restritwastefuwvate flow

0 Considethe use of high pressig; lowvolume
cleaningysterarathe than usimg large volumes
ofwatesprayedromhosepipes

o Usinglowtimersandlimitswitcheto control
wateuse

0 Usingtlean-upipracticerathe than hosiigdown

Building Faciliiy Operations
Consumptiafhuildingandsanitaryvateistypicajl less
than tha used inindustrigprocesse Howevesaving can
readilype identifié, as outlind below

Compee dailywatemuseperemployet existing

benchmarkakimg inb consideratidhe primay use at

Limiingcondenger coolig towe blowdowto the
minimumequiredb preventinacceptable
accumulatiaf dissolve solids

U= of aircoolig rathe than evaporatdcooling,
athoughhisnay increas electrigituse inthe
cooligsystem

Use of treatedvastevateforcoolingowers

Reusngrecyclingoolig towe blowdown

Heatirg Systems
Heatingystembasednthecirculationflowormedium
presswrha wate (whicrdonotconsumevaer) shoud be
closed.Iftheydoconsurawaterregulamaintenaeshould
be conducigto che&k for leaks Howevetarg quantitigof
wate may be used by steam systers, and this can be reduced

bythe followig measures:
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Repaiof steanarnd condenseatieaksard repair
of al failel steantraps

Retun of condensato the boilerhows anduse
of hed exchangsi(wih condensatreturiirather
thandiret steaninjectin whee proces permits
Flaststeanrecovery

Minimizing boiler blowdown consittent w
maintaingnacceptaplov dissolve solig in
boilewater.Useofrevers@smosiboilefeed
watettreatmergubstantialiedues the neal for

boile blowdown

Minimiilngdeaerattheating
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1.5 Hazardos Materiad Management

Applicabird Approdt................eevvvvvvvriininnnnnns 36...
GeneraHazardouslaterialManagement.............. 37
HazardAssessment.........cccccvveeiiiiienenenn, 37...
ManagememCtions............ccevvvvveiviiiiieennne. 37..1.
Release Prevention and Control Planning38
Occupatiohblealh ard Safey...................... 38.
Proces&nowledgandDocumentatian........ 39
PreventivBleasures...........ooooevvvvviiiieeeenn. 39..1.
Hazardoullaterial$ransfer....................... 39.
OVerfilProtection.............cccevvvivniiieneiiennns 39..1.
Reactiorfrire andExplosioRreventian........ 40
ContriMeasUr®........coeeeeevveeveevvnnneeenneeennn 400
Secondarg@ontainmefitiquids).................. 40
Storagd ankandPipind-eakDetection......... 41
UndergroutrStorag Tank (UST5................. 41
ManagemenfMajoHazard................ccceeeeeeeen 4200
ManagemerCtions. ..........ccoeeevveviieeeiiineeees 42..].
PreventivBleasures.........ccceeeeveevvvienneeennn. 43..].
EmergendyreparednessidResponse..........44
Communjitnvolvemeard Awareness........... 44

Applicabiliyand Approach

Theseauidelineapplyto projectshatuse storeprhandleny
guantitof hazardoushaterialfHazmatsjlefine as materials
thatrepreserd riskto humarhealthpropertyortheenvironment
due to their physicatlrmicatharacteristiddazmatsanbe
classifi@ accordigto the hazad as explosivespmpressed
gasesincludigtoxc or flammablgasesflammablliquids;
flammablsolidspxidizingubstancespxianaterial
radioactivenateriagndcorrosiveubstanee Guidancenthe
transpdrof hazardamaterialis coveredh Sectior ofthis

document.
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Wherahazardoushateridb nolongeusabldoritsoriginal
purposandisintendedbrdisposabutstillhashazardous

propertiedt is congileredahazardouwastgseeSectiori.4.

This guidance is intended to be applied in conjunction with
traditionalccupationhealttandsafetyandemergency
preparednsgrogramwhid ar includdin Sectia200on
OccupationklealtandSafetyManagmentard Sectia 3.7 on
EmergendPreparednesind ResponseGuidaneon the
TransporbfHazardosiMateriadis providd in Sectia 3.5.

Ths sectiais dividd inb two mah subsections:

GeneraHazardoullaterial®Managemer@uidancapplicable
to all projects or facilities that handle or store any quantity of

hazardousaterials.

Managemenof Majo HazardsAdditionaguidancéorprojector
facilitieshatstoreorhandlénazardousaterialat,orabove,
threshalquantitie®d andthusrequie speciktreatmetrto
prevenaccidentsuchasfire explosionsgeakrspillsandto

prepare and respond to emergencies.

Theoveralbbjectivefhazardousaterialmanagemeigito
avoidr,wheravoidancis notfeasibleninimizencontrolled
releases dfazardousaterialsraccident@ncludingxplosion
andfire)duringheimproductiomandlingstoragenduse. This
objectiveanbeachievedy:

Iy exampleghreshal quantiteshoud be tho edablishedoremergency
planningurpose sud as providd in the US EnvironmeritRrotectio Agency.
Protectioof Environme(Tite Threshdlquantiteare providd inthe US
Environmentarotectio AgencyProtectioof EnvironmeiiTitle 40 CHR Parts
68 112 ard 35%).
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Establishghazardamateri@imanagemepriorities The types ard amourgof hazardoamaterialpresenin the
basednhazaranalysisfriskyopeaatiors identified projectThisinformatioshoulderecordedndshould
througtsocihand Environmentassessment; inclué asummartablewiththefollowingnformation:

Whergracticablayvoidingrminimizintheuseof 0  Namenddescriptiofe.g.compositioofa mixturedf

hazardousateriald=orexampleyan-hazardamaterials the Hazmat

have been found to substitute asbestos in building matenalso Classificatiqe.g.codeclasordivisiondfthe

PCB in electrideequipmenpersisterdrganipollutants Hazmat

(POPsinpesticideformulationandozonedepleting 0 Internationgtcceptdregulatgrreportigthreshold

substancesrefrigeratiasystems; guantitprnationadquivaldaf of the Hazmat

Preventingncontrolle@leasesfhazardousaterial® o Quantity of Hazmat used per month

the environment or uncontrolled reactions that might result iB Characteristi}tha make(sthe Hazmshazadous

fire or explosion; (e.gflammabilityoxicity)

Using engineering controls (containment, automatic alarms’AnalysisfpotentiaipiIlandreleasescenariossing

ard shuoffsystemsjommensurataththenatureof availablendustrgtatisticenspillsandaccidentashere

hazard; available

Implementing management controls (procedures, Analysisfthepotentidbruncontrollagactionsuchas

inspectionspmmunicatiotsgininganddrillsfoaddress fire ard explosions

residal riskghathavenotbeerpreventedrcontrolled Analysisfpotentiatonsequencéasednthephysical

througlengineeringeasures. geographicaharacteristicétheprojecsite,including

aspectsuchasitsdistancéosettlementsateresources,

GenerdHazardos Materiad Management _ N
andotherenvironmentadlgnsitivareas

Projecwhity manufacturbandleuse or stoe hazardous

materialshouldestablismanagemeptogramthatare Hazarassessmeshouldeperformebyspeailized
commensuratéththe potentiaisksgpresentThe main professionalsingnternationghccepté methodologisuch
objectivesfprojectinvolvingazardousaterialshouldethe asHazardaOperatiAnalysi(HAZORJailue Mo and
protectionftheworkforcandthepreventioandcontrobf Effectd\nalysi$FMEA)andHazarddentificatiqidAZID).

releases and accidents. These objectives should be addressed

byintegratingreventioand contrbmeasuresnanagement

actionsandprocedurdgtodayto-daybusiness activities. Manageme Actions

Potentigliapplicaklelemerstof amanagemeprograninclude  rpemanagemeattionsobeincludeiha Hazadows Materials
the following: ManagemeRtanshouldecommensuratéththelevebf
Hazard\ssessment

The levé of risk shoud be establishethrou an on-going

40 Threshdlquantitieare provide in the US EnvironmenrotectivAgency.
assesmenprocesbasedn: Protectivof Environmei(Title 40 CFR Par 68 112 ard 35).
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potentiaisksassociatediththeproductiomandlingstorage,

anduseofhazardousnaterials.

ReleaséreventiorandControlPlanning

Whee thee s risk of a spil of uncatrollechazardousiaterials,
facilitieshoulgrepara spillcontrolpreventiomnd
countermea®Jplan as a specifi compondrf thei Emergency
Preparednessd ResporesPlan (describein moe detdiin
Sectio.7). Theplanshouldetailoredothehazards

associatediththeprojectandinclude:

Trainig of operataron releae preventigincludig drills
specific to hazardous materials as part of emergency
preparednssesponstraining
Implementatiofinspectioprogram& maintaithe
mechanicahtegritandoperabilityfpressurgessels,
tankspipingystemggliefandventvalvesystems,
contaimeninfrastructuremergencshutdowsystems,
controlandpumpsandassociateprocesgquipment
Preparation of written Standardt@gpPracedures
(SOPsjorfillingdSTsASTorothercontainersr
equipmeraswellasfortransfeoperatiasiby personnel
trainednthesafetransfeandfillingpofthehazardous
materiabndinspillpreventioandresponse

SOR far the managemenf secondary containment
structurespecificaltheremovabfanyaccumulateftlid,
suchasrainfalto ensurghattheintenofthesystenis not
accidentalbyrwillfullglefeated

Identificatiof locationsfhazardousaterialand
associatedctivitieen anemergengylansitemap
Documentatiofiavailabilityfspecifipersongbrotective
equipmerandtrainingieededorespontbanemergency
Documentatiofavailabilityfspilllesponsequipment

sufficierto handt at leag initidstages of aspil ard alig of
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externalesourcefrequipmergndpersonneif
necessary, to supplement inteis@irces
Descriptioofresponsactivitieg1itheevenbfaspill,

releaseprotherchemicamergenadpcluding:

0 Internahndexternahotificatioprocedures

0 Specificesponsibilitiesindividualsrgroups

o Decision process for assesswerity of the release,
anddeterminingppropriataections

o Facilitgvacuatioroutes

o Postevengctivitiesuchasclea-up ard disposal,
incidet investigatipemployere-entryand
restoratioofspilllesponsequipment.

OccupationktHealh and Safety
TheHazardoullaterialManagemeRlanshouldddress
applicablessentialementefoccupationhkalttandsafety
managemeasdescrid in Sectior2.0onOccupatiohBlealth

andSafetyincluding:

Job safety analysis to identify spetditial occupational
hazardandindustridlygiensurveysasappropriaté
monitoandverifychemicaxposuréevelsandcompare
withapplicableccupationekposurstandarst!
Hazardommunicatiamdtrainingprogramgprepare
workersorecognizendrespondoworkplacehemical
hazardsProgramshouldncludeaspectsfhazard
identificatiosafeoperatingrd materiglhandling
praeduressafeworlpracticeyasiemergency

procedureard specibhazard unige to ther jobs.

4 IncludingrhreshdlLimi Vale (TLV®occupatiohaxposweguidelineand
BiologideExposug Indice (BEIs®)AmericaConferergcof Governmeait
IndustrigHygienist(ACGIHhttp://www.acgih.orgfTLM.S Nationklnstitute

for Occupatiohdleal ard Safey (NIOSHhttp://www.cdc.gov/niosly/npg
PermissiblExposw Limis (PEls), U.S Occupatioh&afey ard Health
AdministratigOSHA),
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARD
S&p_id=92Indicat OccupatiohBxposur Limi VValuesEuropea Union,
http://europe.osha.eu.int/good_practice/riskafidntedisimilasource


http://www.acgih.org/TLV/
http://www.acgih.org/TLV/
http://www.cdc.gov/niosh/npg/
http://www.cdc.gov/niosh/npg/
http://www.osha.gov/pls/oshaweb/owadisp.show_document
http://www.osha.gov/pls/oshaweb/owadisp.show_document
http://www.osha.gov/pls/oshaweb/owadisp.show_document
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TraininghouldncorporatiaformatioftomMateriabafety
Dat Sheet® (MSDSdprhazardamaterialbeing
handledVSDS shoull be readi} accessibltoemployees
intheilocalanguage.
Definitioandimplementatiofpermittechaintenance
activities, such last work or confined space entries
ProvisionfsuitablgpersongirotectioaquipmenPPE)
(footweamasksprotectclothig and gogglein
appropriatgreas)emergenagyewashndshower
stationsventilatiosystemsard sanitaryfacilities
Monitoringrd recod-keepingctivitiesncludingudit
procedusadesigneto veriy ard recod the effectiveneof
preventivard contrbof exposuréo occupationbbzards,
andmaintainingccidenandincideninvestigatiareports

on file far a peria of at leas five years

Proces Knowledg and Documentatiomhe
HazardouslaterialManagemeRlanshouldeincorporated
into, and consisteaiith theotherlementefthefaciliy
ES/O MSardinclude:

Writterprocessafetyparameter(s.e. hazardsfthe
chemidssubstancesafey equipmerspecificationsafe
operatiorangegortemperaturpressuregndother
applicablparametersyaluationftheconsequences
deviationgtc.)

Writteroperatingrocedures

Compliancaudiprocedures

42 \SDS are produce by the manufacturdsut mighna be prepare for
chemidantermediateha are nd distribuigtin commercelntheg cases,
employarstil nea to provié workes wih equivaldrinformation.
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Preventivigleasures
Hazardou$laterialsTransfer

Uncontrollegleasesfhazardousaterialmayresulfrom
smaltumulativeventsorfrommoe significarequipment
failureassociateditheventsuchasmanuabrmechanical
transfebetweestoragesystemsrprocesgquipment.
Recommendedacticeoprevenhazardousaterialeleases

franprocess&include:

U= of dedicatéfittingspipes.andhosespecifito
materialgitankge.g. allacidsuseonetypeofconnection,
allcausticsiseanothergndmaintainingrocedure®

prevetadditia of hazardamaterialto incorrettanks
Useoftransfeequipmerthatis compatibland suitats for

the characteristics of the materials transferred and designed
toensuresafetransfer

Regular inspection, maintenance and repair of fittings, pipes
andhoses

Provision of secondary containment, drip trays or other
overflovard drp contaiment measures, for hazardous
materials containers at connection points or other possible

overfloyoints.

Overfil Protection
Overfillefvesselaindtanksshouldepreventedstheyare
amonghemostommorause®fspillgesultingn soiland
watercontaminatioandamongheeasiestoprevent.

Recommendederfilprotectiomeasuremclude:

Preparevritteprocedure®rtransfeoperationthat
include a checklisof measureto follavdurirg filling
operationandtheuseoffillingoperatorgaind in these
procedures

Installatioof gauge on tanls to measuwe volurne inside
Useofdriplesfioseconnectiorfervehicléankandfixed
connectionsithstorageéanks
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Provisionfautomatifillshutoff’alveonstoragéankgo
prevetoverfiihg

Useofa catchhasimroundhefillpipeto colletspills
Useofpipingconnectiongithautomatioverfilprotection
(floatsalve)

Prohibitioafallsourcesfignitiodfromareasear
flammablstoragéanks

Contrdleasures
Seconday Containmen(Liquids)

Pumping less volume than available capacity into the taAicgiicahspectorcontrollingccidentakleasesfliquid

vesséby orderig less materibthan its availate capaity
Provisionf overfilor ove pressuervens tha allow

controliéreleastoacaptue point

ReactionFire,andExplosiornPreventiorreactive,
flammabl@andexplosivenaterialshouldlsobe managed
avoiduncontrollegactionsrconditiongsultig infire or
explosiarRecommend@reventiopracticeinclude:

Storagefincompatibleaterialéacidsbasesflammables
oxidizergeactivehemicalsh separatareasandwith
containmefacilitis separatmmateribstorag areas
Prowionof materiadpecifistorage for extremely
hazardousrreactivenaterials
Useofflamearrestingevicesnventsfromflammable
storagcontainers

Provisinof groundigard lightnig protectiofor tank
farmstransfestationsandotherequipmenha handles
flammablmaterials

Selectioof materialof constructiocompatiblwith
productstoredorallpartsofstoragenddelivergystems,
ard avoidig reug of tanls for differetproductwithout
checkinghateriatompatibility

Storagefhazardos materialin an area of the facility
separateftomthemainproductioworksWhergoroximity
isunavoidablphysicaeparatioshouldeprovidedsing
structuredesigneto prevetfire explosiorspil) ard other

emergencsituatiosifran affectindacilitypperations
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hazardousaterialduringstoragandtransfeistheprovisionf
secondary containment. It is not necessary for secondary
containmeémethosdto mee lorg teim materiecompatibifins
withprimangtorag@ndpipingbuttheirdesigrandconstruction
should hold released materfatgieély until they can be
detectedndsafelyecoveredppropriateecondary

contaiment structureconsisof bermsdikesprwallcapablef
containing the larger of 110 percent of the largest tank or 25%
percenbvfthecombinethnkvolumesaress wih aboveground
tankswitha totalstoragerolumesquabrgreatethanl,00diters

and will be maddrapervious, chemically resistant material.
Secondary containment design should also consider means to
preventontacbetweeincompatibleatedsintheevenbfa

release.

Other secondary containment measures that should be applied

dependingnsitespecificonditionsclude:

Transfeof hazardoeamaterialfranvehia tanls to storage
inareaswithsurfacesufficientiynpervious avoidoss to

the environment ahobpel to a collectimor acontainment
structur nd connectito municipavastewater/stormwater
collectiosystem

Whee it is na practicto provieé permanentledicated
containmestructurefrtransfeoperationgneor more
alternat&/forns of spil containmeshoud be provide,

such as portable drain covers (gérnidie deployed for the
duratiooftheoperationsjutomatishutoff valve on
stormwatebasinsorshutoffvalvesndrainagersewer

facilitiescombingéwih ol-watesseparators
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Stoage of drummebazardousiateriala/itha totalvolume
equabrgreatethan1,00diteranareasvithimpervious
surfacethatareslopedrbermedo contaira minimurof
25 percetofthetotalktorageolume
Pravisionofsecondargontainmefdrcomponentsanks,
pipespfthehazardousaterisdtoragesystemiothe
extemfeasible

Conductingeriodi¢e.g dailyorweeklyjeconciliatiaof

Undergroud Storag Tanls (UST¥>
Althougkherearemanyenvironmentahdsafetyadvantagest
undergrouratorag@fhazardousaterialsncludingeduced
risk of fire or explosigrard lowe vapolosssinbthe
atmospherégals of hazardaamaterialcan go undetectifor
longperiod®ftimewithpotentigbrsoilandgroundwater
contaminatiofExampkeof techniqueto manag the® risks

include:

tank contents, and inspection of visible portions of tanks and

piping for leaks;

Use of doul#-wall€, compositer speciagjicoate storage
ard pipilg systera particularin the use of underground
storagdanis (UST¥ard undergrowpipimg. If dould-
wallegsystemareusedtheyshoulgrovida meanof
detectinggakshetweethetwowalls.

StorageTank and Piping Leak Detection

Le& detectiomay be usal in conjunctiowih secondary
containmemtarticulayin high-rik locatiosf3. Leak detection is
especiallynportanihsituatione/heresecondargontainmerg
na feasitd or practicablsud as in lorg pipe runs Acceptable

leakdetection methods include:

U= of automatipressierloss detect@on pressurizior
longdistane piping

U= of approve or certifid integrittestiig methoglon
pipingrtanksystemstregulamtervals
Considergthe use of SCAR™ if financialifeasible

a3 Highrik locatios are placs whee the releae of produtfran the storage
systen coutl resul in the contaminatiaf drinkig wate soure or tho® located
in wate resoure protectioarea as designateby locdauthorities.

“ SupervisgiContrbard Dat Acquisition
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Avoidingse of USTE far storag of highlysolublerganic
materials
Assessinpcakoilcorrosiopotentiagndinstallingnd
maintainingathodiprotectiofor equivalensstprotection)
forsteetanks
Fornewinstallationgstallingmpermeablmersor
structurege.g.concretgaultsyndeandaroundanksand
lines tha diretary leakel produtto monitorgppors at the
lowespoinbfthelinerorstructure
Monitorinthesurfacebovenytankforindicationsfsaoil
movement

Reconcilinginkcatens by measurimthe volure in store
withtheexpectedolumegiverthe stored quantity at last
stockingard deliverie®andwithdrawafsonthe store
Testingntegritpyvolumetrigacuumacoustidracersor
othemean®nalltanksatregulamtervals
Considerintpenonitoringroundwatef qualitglown
gradientflocationsheranultipl&) STsareinuse

Evaluatithe risk of existig UST in newy acquirdfacilities

to determine if upgrades are required for USTs that will be

continueto beusedijncludingeplacememtithnew
systemsrpermaneriosure®fabandonedSE.

Ensurigtha newUSTE are sited awg franwells,

45 additiorlaletas onthe managemetof USTE is providd inthe EHS
Guidelirefor RetdiPetrolenn Stations.
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reservoirandotheisourcevateprotectioareasand

floodplaingndmaintainesbasto preventorrosion.

Mana@emehof Maja Hazards
Inadditiomotheapplicatiooftheaboereferencedguidancen
preventioandcontrobfreleasesfhazardousaterials,
projectinvolvingroductiomandlingandstorag®fhazardous
materialst or aboe threshallimit€ shoulgrepara
HazardaiMateriglRik ManagemePRIan, inthecontexofits
overdlES/OI$ MS containinglloftheelementpresented
below# Theobjectivefthisguidancesthepreventioand
contrbof catastropbireleass of toxic reactiveflammable, or
explosivehemicalhatmayresulintoxicfire,orexplosion

hazardé48

ManagemeActions
Management of Chanbleese procedurgsould address:

0 The technical basis for changes in processes and
operations

The impatof changs on heath ard safety
Modificaticoperatingrocedures
AuthorizatioBquirements

Employesaffected

O O O O o

Trainingeeds

Complianc&udit Acompliaraudiis away to evaluate
complianceiththepreventioprogramequirementer
eachprocess.Acompliancaudicoveringachelemendf

46 Threshdlquantiteshou be tho establistifor emergengylanning
purposesud as providd inthe US Environnrea Protectim AgencyProtection
of EnvironmefTite 40 CFR Pars 300-39 ard 7 to 789).

47 Eq furthe informativard guidancepleas refe to Internatioh&inance
Corporati(IFQ HazardaiMaterialRisk ManageméManuaMWashington,
D.C Deembe 2000.

B The approatto the managemeénf majo hazard is largef base onan
approdtto Proces Safey Managemédevelopeby the America Institue of
ChemideEngineers.
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thepreventiomeasuregseebelowyhouldeconductedt

leaseverythreeyearsaandshouldnclude:

0 Preparatioof areporof the findings
0 Determination and documentation of the appropriate
responsto ead finding

o Docurentatiotha ary deficienchas been corrected

Incidentnvestigatiorinciderstcan provie valuable
information about site hazards and the steps needed to
prevenaccidentaitleasesinincideninvestigation

mechanisshoud inclue proceduresr:
Initiatio of the investigatigpromptly
Summarizirtge investigation in a report

Addressintpereporfindingsindrecommendations

O O o o

A review of the report with staff and contractors

EmployeParticipatiorA writt@ plan of actim should
describ@nactiveemployeparticipatigorogranforthe
preventioafaccidents.

Contractorsthereshouldbeamechanisiiorcontractor
contrbwhid shoud inclué arequiremeifor thanto
develomazad materi@imanagemeéprocedusstha meet
therequiremés of the hazardous materials management
plan.Theiprocedureshouldeconsistewiththoseof
thecontractingpmpangndthecontractororkforcehould
undergthesameraining Additionallprocedurgshould
requirghatcontractorare:

0 Providedwih safey performamproceduseard safety
andhazardnformation

Observeafetypractices

Actresponsibly

Haveaccessoappropriateainingortheiremployees

O O O O

Ensure that their employees know process hazards and

applicablemergenactions
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0 Premreandsubmitrainingecord$ortheirrmployees
tothecontractingpmpany

o Inforntheiremployeesbouthehazardpresentely
theimwork

0 Assestrend of repeatdsimilaincidents

o Develpardimplemémrocedussto managrepeated
similaincidents

Trainig Projetemployesshoudl be providd trainig on

Hazmbemanagemerite trainig progranshoud include:

o Alistofemployee®betrained

0 Specifitrainingbjectives

0 Mechanismeachievéheobjective§.e.hang-on
workshopsideosetc.)

o0 Themeangodeterminehethethetrainingprograns
effective

o Trainingrocedurgernewhiresandrefreshecourses
for existing employees

Preventivigleasures

The purpos of preventemeasurgis to ensue tha safey-
relatecspecteftheprocessandequipmeratreconsidered,
limitgobeplaceantheoperationarewellkknownand

acceptedtandardandcodesareadoptedyheragheyapply.

Proces$Safetynformatiofrocedureshouldeprepared

for eahhazardaamaterialardinclude:

0 Compilatinof MaterieESafey Dat Sheet (MSDS)
o ldentificatiaaf maximurintendethventorieandsafe
upper/lowgarameters

o0 Documentatiofequipmerspecificatiomsmdof

codes and standards used to design, build and operate g

theprocess

Operatingraedures SOPshouldepreparetbreach

stepofallprocessesroperationwithirtheprojecte.g.
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initiaktartupnormabperationsemporargperations,
emergencshutdowrgmergenayperationsiormal
shutdowjrard startup followingnormabremergency
shutdown or major change). These SOPs should include
speciatonsideratioferMazmatasedntheprocessr
operation&.gtemperaturentrofo prevenémissionsf
avolatildhazardoushemicadiiversionfgaseous
dischargesfhazardes pollutantsomtheprocessoa

temporagrstorag tarkin cas of emergency).

Otheprocedure® bedevelopehcludémpactef
deviationstepgoavoiddeviationgreventioafchemical
exposurexposureontroineasuregndequipment

inspectian

Mechanicategritgpfprocesgquipmenpipingand
instrumentatidnspectimand maintenaegrocedures
shouldedevelopednddocumentad ensurenechanical
integritpfequipmenpipingandinstrumentatiand
preventuincontrollegleasesfhazardousaterialfom
theproject.Theseprocedureshouldeincludedspartof
theprojecEOPs.Thespecifiprocessomponentsmajor
interesincludgressurgesselandstorageankspiping
systemggliefandventsystemanddevicesenergency
shutdowaystems;ontrolsandpumps.Recommended
aspectsftheinspectioandmaintenangeogrannclue:;
o Developinigspectioandmaintenangeocedures
o Establishimggualityassurancpelanforequipment,
maintenaegnaterialsand spae parts
0 Conductingmployegainingntheinspectioand
maintenang@ocedures
Conductingguipmenpipingandinstrumentation
inspectionsndmaintenance

o ldentifyingndcorrectinglentifiedeficiencies
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o Evaluatintheinspectioandmaintenancgesultsnd,
if necessarypdatingheinspectioandmaintenance
procedures

0 Reportigpthe result to management.

HotWorkPermit:Hd workoperations sud as brazing,
torckecuttinggrindingsolderingandwelding are
associatedithpotentibhealthsafety ard propesthazards
resultigfromthefumesgasessparksard ha metdand
radiant energy produced during hotHgoskrkpermtis
requiredoranyoperatiomvolvingperflame®rproducing
hed and/osparks Thesectiorf SOPonhotworkshould
includeheresponsibilifgrhotworkpermittinggersonal
protectioaquipmerfPPE)hotworkprocedurepersonnel

trainingandrecordkeeping.

PreStat Review Procedureshouldepreparetbcarry
outpre-startreviews when a micdiio is significant
enoughorequire changénsafetynformationndethe

managemeonfchangerocedurdheprocedureshould:

o Confirnthatthenewormodifiedonstructicend/or
equipmemmee desig specifications

o Ensurghatprocedure®rsafetypperation,
maintenancandemergencgreadequate

0 Includeprocestazar@gssessmerandresolver
implememecommendatidiosnewprocess

o Ensurghattrainindorallaffecte@mployeeis being

conducted

EmergendyreparednessidResponse
Wherhandlinhazardousaterialggroceduresndpractices
shouldedevelopedllowindorquickandefficientesponse®
accidemsttha coud resulin huma injuy or damagto the
environmerdAn EmergerydPreparednesird ResponsPla,
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incorporatd inb ard consistaiwith thef a csioverdlESYOIS
MS shoull be preparéto cove the following?

PlanningoordinatioriProcedureshouldeprepareébor:

Informinghe publicandemergencsesponsagencies
Documentirfgstaidandemergencyedicatreatment
Takingemergenagsponsactions

o O O o

Reviewingndupdatingheemergenagsponsplan
to reflect changes, and ensuring that employees are
informedfsuchchanges

Emergendyquipmenfrocedusshoud be preparefor
usingjnspectingestingandmaintaininpeemergency
responsequipment.

Trainingemployeeandcontractershoud be traine on

emergenagesponserocedures

CommunitpvolvemeandAwareness

When hazardous materials are in use above threshold quantities,
themanageen plan shou inclue a systenfar community
awarenessotificativard involvemeitha shoud be
commensuratdththepotentiaisksidentifiefbr the project
duringhehazardssessmestudiesThisshouldnclude
mechanisnfsrsharingheresult®fhazard@ndriskassessment
studiesnatimely, understandable and culturally sensitive manner
with potentially affected communities that provides a means for

pubk feedbackCommunjiinvolveméactivitieshoud include:

Availabilitof generbinformatiotm thepotentiallgffected
community on the nature and extent of project operations,
ard the preventioard contrbmeasurgin plae to ensure

noeffectsohumarhealth

PEqa comprehensiireatmerof the developménf emergencresponse
plars in conjunctiowih communitaefe to the Awarenesard Preparedness
for Emergencieat LochLevé (APEL) Guidelireavailale at:
http://www.uneptie.org/pc/apell/publications/handbooks.html


http://www.uneptie.org/pc/apell/publications/handbooks.html
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The potentitfar of'-sike effecs to huma healt or the
environmefullowingnaccideratplannedrexisting
hazardousistallations

Specifiandtimelynformatioon appropriate behavior and
safetymeasurembeadopteihtheevenbfanaccident
includingpracticelrillsinlocationsiithhigherisks
Accessoinformationecessarnp understanthenatureof

the possild effe¢ of an accidetard an opportunjto
contribeteffective)yas appropriaté decisiosiconcerning
hazardousstallatiorendthedevelopmenfcommunity

emergernpreparednegplars.
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1.6 Wase Management

Applicabiiird Approdg.............ccccevvvvvvevnnnnenn. 46
GenerBWast Managemen...........cooeevvvveiieeeeenn, a7...
Wast ManagemeRIlannig.................o.oueen. A1
WastePreventio..........ccoeeeeevveeiiiiineeeeeeeeeas ar....|
RecycligardReUS............ccceevvviiiiieeeeeneens 48....
Treatmerand DiSPos...........c.coevvvvvvivinnnnnn. 48...
Hazard@MWast Management.................evveeennne 48..
Wask Storag........ccoevvviviiiiiiiiic e 48...].
TransportatiQ........ccooeveveveeieeeeiiie el 49....].
Treatmerand DiSPOSA...........cvvvviiiiiiiiiiinnennn. 49...
Canmerciar GovernmeiVast Contracter..49
SmadlQuantiteof Hazard@aWast................ 50
MORNITOMN ... 50...|..

Applicabiliyand Approach

Theseyuidelineapplytoprojectsha generate, store, or
handlanyquantitpfwasteacross rangeofindustry
sectorslt is not intended to apply to projéatdlities
whergheprimay businesis the collectiariransportation,
treatmengrdisposatfwastesSpecifiguidancéorthese
typesoffacilitiess presenteith theEnvironmeritdealth
andSafey (EHS Guidelirefar Wast Management
Facilies.

Awastisanysolidjiquidprcontainedaseousmaterial
thatisbeingliscardebydisposatecyclindyurningr
incineratioft can be byproduof a manufactugmprocess
oranobsoleteommercigroducthatcannolongebe

usedorinterledpurposandrequireslisposal.

Soldl (norhazardoysvasts geneallyinclue ary garbage,
refuseExamplesfsuchwasténcludelomestitrashand
garbag; inet constructiy demolitiomaterialgefus,

sud as metdscra and empy containar(excepthose
previouslysedocontaimazardousaterialg/hictshould,

inprincipldgemanagedsahazardouwaste)and

92

residualvastdromindustriadperationsuchasboileslag,
clinke, and fly ash.

Hazardawase shareshepropertiesfahazardous

material (e.g. ignitability, corrosivity, reactivity, or toxicity), or

otheiphysicathemicafrbiologicalharacteristitisat
mayposea potentiaiskto humarhealttortheenvironment
ifimproperinmanaged Wastesnayalsobedefineds
fhazardoudylocakegulationsrinternationabnventions,
based on the origin ofthet arditsinclusinon

hazardoawast liss, or basel onitscharacteristics.

Sludgdroma wastdreatmerglantwatesupplyreatment
plantprairpolution controfacilityard othe discarded
materiaincludingolid)iquidsemisolidyrcontained
gaseosmateribresultig franindustricoperatiomneeds

to be evaluategon a cae-by-casebasigoestabliskvhether
it constitutes a hazardwanon-hazardoawaste.

Facilitiethatgeneratandstorevasteshoulgracticéhe
following:

Establishingastenanagemeptioritieattheoutset
ofactivitiebasel on an understandjrof potential
Environment&lgalthandSafetyfEHSYisksand
impactsandconsideringastegeneratioandits
consequences
Establishirgwastanmanagemehterarchthat
considerpreventiomeductionmguserecovery,
recyclingemovaindfinallydisposadfwastes.
Avoidingrminimizinthegeneratiowastematerials,
asfaraspracticable
Wheravastegeneratiocannobeavoideduthas

beeminimizedecoveringndreusingvaste
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Wheravastecannotberecoveredrreusedireating,
destroying@nddisposingfitinanenvironmentally
soundnanner

GenerdWase Management

The followig guidane applis to the managemenof nan-
hazardouandhazardouwaste Additiongjuidance
specificallgpplicablmhazardousastess presented
below.Wastananagemeshouldeaddressethrougla
Wast managemesystenthataddresseissuedinkedo
waste minimization, generation, transport, disgosal,

monitoring.

WastdManagemeRianning
Facilitiethatgeneratevasteshouldtharacterizbeiwaste
accordingpcompositioapurcetypesofwasteproduced,
generatioratespraccordintplocaregulatory
requirement&fectivglanningndimplementatiof

wastananagemeatrategieshouldnclude:

Revievof newwastesourcesluringplanninggitirg,
anddesigractivitiesncludinguringequipment
modificationandprocesslterationsoidentify

expectedastegeneratiompollutioprevention

opportunities, and necessary treatment, storage, and

disposknfrastructure
Collectionfdataandinformatioaboutheprocess
ard wase streamin existig facilitiegncluding
characterizatiofwastestreambytype quantities,
andpotentialse/disposition
Establishmeatprioritiebasednariskanalysighat
takedntoaccounthepotentigEHSrisksduringhe
wase cyck ard the availabiiitof infrastructeto
managéehewasténanenvironmentagundnanner
Definitionfopportunitidersourceeductiorgswell

asreug ardrecycling

Definitionfproceduresndoperationabntrol$oron-
sie storage

Definition of options / procedupesatiori@ontrols
for treatmerdndfind disposal

Wastd’revention
Processeshouldedesignedndoperatetbprevenipr
minimizehe quantitieof waste generatard hazards
associatediththewastegienerateihaccordanoeiththe

follownig strategy:

Substitutingawmaterialsrinputsvithlesshazardous
ortoxicmaterialgrwiththosenvhererocessing
generatelowe wase volumes

Applyig manufactugmprocestha convermaterials
efficienthygrovidingigheproducbutpuyields,
includig modificatioof desig of the production
processpperatingonditiongndprocessontraP©

Institutingoochousekeepiragdoperatingractices,

including inventory control to reduce the amount of

waste resulting from materials that-afe ate off-
specificationpntaminatedamagedyrexcess$o
plartneeds
Institutingrocurementeasurethatrecognize
opportunitigereturrusablanaterialsuchas
containerandwhichpreventtheoverorderingf
materials

Minimizingazardas wastegeneratioby
implementirstringerwase segregatioto prevehthe
comminglingf nan-hazardous anhzardousasteto

be managed

50 Exampleof wase preventiostrategieinclue the concepof Lean
Manufactugrfourd at
http://www.epa.gov/epaoswer/hazwaste/minimize/lean.htm
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Recyclipard Reuse wastes; properly designed, permitted and operated

Inadditiomotheimplementatiofiwasterevention
strategieshetotalamountfwastemaybe significantly
reducethroughheimplementatiofirecyclinglanswhich

shoud considethe followig elements:

Evaluatioofwasteproductioprocesseand
identificaticof potentiallyecyclablmaterials
Identificaticandrecyclingfproductghat can be
reintroducedtothemanufacturipocessrindustry
activitatthesite
Investigatiarfexternainarket$orrecyclingyother
industrial processing operations located in the
neighborhdar regim of the faciliy (e.g, waste
exchange)
Establishingecyclingbjectiveandformatrackingf

wase generatioard recycligrates

landfiller incineratodesignetbrtherespectivigpe
of wasteor othe methosgknown to be effectigin the
safefinaldisposabfwastematerialsuchas

bioremediation.

Hazardos Wase Management

Hazardawasts shoud alwag be segregatéfrannon
hazardousasteslf generabh of hazardous waste can not
bepreventethrougltheimplementatioftheabove
generalvastananagemeptacticests management
shouldocusonthepreventioafharmto healthsafetyand

the environmeraccording to the following additional

prindgples:

Understandipgtentidmpactsindrisksassociated
wit the managemenf ary generatghazardous
wasteduringtscompletéfecycle

Providing training and incentives to employees in order

to meet objectives

Treatmemind Disposal

If waste materials areggiteraiafte the implementan

of feasible waste prevention, reduction, reuse, recovery and

recycligmeasuresvase materialshoud be treate and
disposedf ard al measurgshoul be taken to avoid
potentidmpactto huma healh ard the environment.
Selectethanagemeappoacheshouldeconsistemith
thecharacteristicdthewasteandlocaregulationand

may include one or more of the following:

On-sike or of-sitebiologicathemicaf@rphysical
treatmerdfthewastanateriaiorendeitnan-
hazardougriottofinaldisposal
Treatmerdrdisposaitpermitteéhcilitiespecially
designétoreceie the waste Exampleinclude:

composting operations for orgadi@mrardous

94

Ensuringhatcontractofsandlingreatingand
dispaing of hazardaawastearereputabland
legitimatenterprisedicensd by the relevant
regulatorggencieard followig goal international
industrypracticéorthewasteéeinchandled
Ensurigcompliarewih applicakllocaand

internationaégulation$

Waste&torage
Hazardawase shoudl be stoed so as to prevetor
controhccidentakleasefoair,soil, andwateresourcem

aredocationvhere:

51 |nternatiohaequirementsay includeogcounty commitments
undethe BaséConventioon the Contrbof TransboundaMovemesf
HazardaiWast ard ther disposk(http://www.basel)iatd Rotterdam
Conventioon the pria Infom ConsenProcederfor Certai Hazardous
Chemicalsrd Pesticidgin Internatiomd raet (http://www.pic/)nt
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Wastds storedna mannethatpreventthe
commingling contacbetweeimcompatiblgastes,
andallowdorinspectiohetweeontainern® nmonitor
leak=orspills.Examplescludesufficiergpace
betweeimcompatiblesphysicadeparatiosuchas
wallorcontainmenturbs
Storencloseatontainerawayfromdirecsunlight,
wirdardrain
Secondargontainmesystemshouldeconstrued
withmaterialappropriat®rthewastedeing
containedndadequat® preventosstothe
environment

Secondary containment is included whguiver
wastearestorednvolumegreatethan220liters.
Thre availale volurne of secondgrcontainnm should
beatleastl10percentfthelargesstorageontainer,
or25percendfthetotalstorageapacitywhicheves
greater)ntha specifilocation
Providadequateentilatiowheresolatilevastesre
stored.

Hazardousastestoragectivies shoul al be subjetto
speciamanagemeattionsgonductedyemployeesho
hae receivd specifi trainig in handlig and storag of
hazardoewastes:

Provsian of readi} availalginformatimon chemical
compatibility to employees, inclal@igy each
containeto identif its contents
Limitingccessohazardouwastestoragareado
employees who have received proper training

Clearlydentifyinflabeland demarcatiythe area,

including documentation of its location on a facility map

orsiteplan
Conductingerioditnspectionsfwastestoragareas
ard documentiythe findings

Preparingndimplementirgpilllesponsand
emergenlars to addresthei accidentaelease
(additionahformatioonEmergendylansnprovided
in Sectior8 of ths document)
Avoidingndergrourstoragéanksandunderground
pipingpfhazardouwaste

Transportation

On-siteandOffsik transportatimfwasteshoulde
conductesgloasto prevenbrminimizspillsyeleasesand
exposuremempbyeesandthepublic. Allwaste
containerdesignatefroftsie shipmetrshoud be
securea@ndlabeledviththecontentandassociated
hazardsheproperljoadednthetransponrehiclebefore
leavinghesite andbeaccompanidyya shippingaer
(i.e.manifesthatdescribetheloadanditsassociated
hazardsonsistewiththeguidancerovideth Sectio 3.4
on the Transpaof HazardaMaterials.

Treatmernd Disposal

Inadditioto therecommendatidiastreatmerdand
disposahppiableogeneralvastesthefollowinggsues
specifitohazardouwasteshouldeconsidered:

Commercieor GovernmenWase Contractors
Intheabsencefqualifiedommerciargovernmeswowned
wastevendorsgtakingntoconsideratigaroximitgnd
transportation requirements), facilities generating waste

shoulconsideusing:

Ha\e the technidacapabiljtto manag the wase in a
mannetha reduceimmediatard futue impatto the
environment
Haveallrequiregermitscertificationandapprovs,

ofapplicablgovernmeamuthorities
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Havebeersecuredhroughheuseofformal are generateand store on site monitoractivities

procuremenagreements shouldnclude:

Intheabsencefqualifiedommerciargovernmeiowned 0 Inspectivof vessel$orleaksdripsorother

wastedlisposabperatorgakingntoconsideratiguroximity indicaticsof loss

andtransportatioaquirenents)projetsponsarshould 0 Identificatiof cracksgorrosioror damag to

consideusing; tanksprotectwequipmendr floors

o Verificatiooflocksemergenovalve, and other

Installig on-sitewastdreatmerdrrecyclin . . o
9 tew ycing safetydevice$oreasyoperatiofiubricing if

processes require@ndemploingthe practice of keeping

Asafinaloptionconstructirfgcilitieshatwillprovide locksandsafetyequipmerin standoposition

for theenvironmentsoum longtermstoragef whertheareais notoccupied)

wasts onsite(as describgelsewherin the General Checkigthe operabifitof emergencsystems

EHSGuideline®)r at an alternative appropriate 0  Documentingsultoftestingforintegrity,

locatiomipuntilexternatommerciaptiondbecome emissionsrmonitorinstationgair soilvaporor

available groundwater)

.. o0 Documenti changesothestoragéacility,
SmallQuantitief HazardouVaste _ r_@y 9 _ g_ Y
andanysignificarthanges thequantityf
Hazardous waste materials are frequently generated in small .
materialin storage
guantitieby mary projectthrogh avariey of activities

. - . I Regul itof i llecti
suchasequipmergndbuildingnaintenanativities. egulaauditofwastesegregatiamdcollection

. ractices
Examplesfthesaypeofwastesncludespensolvents P

andoilyragsemptypaintanschemicaiontainersised
lubricatingil;usedbatteriegsuchasnické-cadmimor

leadacid)andlightingequipmensuchaslampsorlamp

ballasts. These wastes should be managed following the

guidancerovided in the above sections.

Monitoring
Monitoringctivitieassociatediththemanagement

hazardouandnan-hazardousage shoud include:

Regulavisualnspectioofallwastestorageollection
ard storag area far evidene of accidentaeleases

andto verifithatwastesreproperijabelednd

Trackig of wasé generatiotrend by typge ard amount
ofwastegenerateghreferablpyfacilityfdepartments
Characteringwase atthebeginningfgeneratioofa
newwastestreamandperiodicalljocumentirtbe
characteristiesidpropermanagement of the waste,
especiallgazardouwastes

Keepig manifestor othe recordtha documerthe
amountfwastegeneratednditsdestination
Periodiauditingfthirdpartytreatmengnddisposal
servicemcludingeuse andecyclinaciligswhen
significarguantitiesfhazardouwastesremanaged

bythirdpartiesWhenevgrossibleauditshould

o N include site visits to the treatment storage and disposal
stored Whersignificarguantitiesfhazardouwastes —
ocation
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Regulamonitorimof groudwate qually in case of
HazardaiWast on site storag@nd/opretreatment
anddisposal
Monitoringecord$orhazardousastecollected,
storedlor shippd shoutlinclude:

o Nane ard identificatitmumbeof the material(s)
composinthe hazardaawaste

0 Physickstat (i.e, solidliquidgaseosor a
combinatiavfore, or moreofthese)

0 Quantity (e.g., kilograms or litergyeof
containejs

0 Wast shipmettrackig documentatido include,
gquantitandtype datedispatchedate
transporteahddatereceivedecorafthe
originatothereceiveandthetransporter

0 Methdard dat of storingrepackindreatig, or
disposinat the facilitycros-referenagto
specifienanifesdocumemumberapplieble to
thehazardawaste

0 Locationfeachhazardouwastewithirthe
facilig, and the quantitat ead location
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1.7 Noise barrier Barriers should be locaterbasto the
sourcertothereceptolocatiotobeeffective
Appllcablllty Installingibratiofsolatioformechanicalquipment

Thissectioraddresseipact®fnoisebeyondheproperty
boundargfthefacilities/NVorkeexposureonoisas

coveredh Sectior2.0onOccupationblealttandSafety.

Preventio ard Control

Limitinghehoursofoperatioforspecifipiece f
equipmertroperationgspecialljnobilesources
operatigthroug communjareas
Re-locatingnoisesourcesolesssensitivareagotake
advantagefdistancandshielding

Noise prevention and mitigation measures should be applied Sitily permanerfacilitie awa francommunytarea if

whee predicté or measurgnoi® impact frana project
facilityoroperationsxceedheapplicableoisdevel
guidelinatthemostsensitivpoinbfreceptiof? The
preferrechethodorcontrolling noise from stationary
sourcesstoimplemenmtoisecontroneasureatsourcé?
Method$orpreventioandcontrobfsourcesfnoise
emissiondepenanthesourceandproximitgfreceptors.
Noisereductionptionshatshouldeconsidereihcide:

Selectingquipmentithloweisouncowetevels
Installingilencerforfans

Installig suital# muffles on engile exhaustand
compress@omponents
Installingcoustienclosure®requipmertdasing
radiatignoise

Improvigthe acoustiperfomane of constructed
buildingapplysoundnsulation
Installingcoustibarriersvithougapsandwitha
continuousninimursurfacelensityf10kgh? in

orde to minimig the transmissioof sour throuf the

52 p poir of receptio or receptomaybedefinedsanypoint othe
premisgoccupid by persoswhee extrane@inoi and/ovibratio are
receivedeExampleof receptolocatios may includepermaneror
seasoniaesidencesotet /motelsschod ard daycareshospitaland
nursig homesplaces of worshipard parls ard campgrounds.

S3ptthe desig stag of a projectequipmdamanufactureshoud provide
desig or constructiospecificatisnnthefomof i | n slegst i o n
Per f o rfonsdencerammufflersardfi @esmissioLoss

Per f o rforasonstiencosureard upgrade buildig construction.

possible

Taking advantage of the natural topography as a noise

buffedurindacilitdesign
Reducingrojectraffiadoutinghrougltommunity
areasvherevarossible
Plannindlightoutestimingandaltituddoraircraft
(airplanandhelicopteflyingpvercommuniigreas
Developingmechanistorecordindrespondo

complaints

Noise Levd Guidelires
Noisémpactshouldotexceedhelevelpresenteth
Tabé1.7.1,orresulinamaximurimcreasé background
levesd of 3 dBat the nearesteceptoiocatiomffsite.
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Tabk 1.7.1- NoiselevelGuideling>4 ‘

OneHourLag (dBA) ‘

Receptor Nighttime

22:@-07:00

Daytime
07:M-22:00

Residentiahstitutional; 55 45
educatiorf&l
Industriatommercial 70 70

Highyintrusig noigs, suchasnoi® framaircraftlyovers
ard passingrainsshouldhotbeincludeavherestablishing

backgroutnose levels.

Monitoring

Noi& monitorirt§ may becarriedutforthepurposesf
establishgthe existigambietnoie levet in the area of
theproposedrexistindaciliy, or for verifying operational

phasenoisdevels.

Noisemonitoringrogramshouldbedesignednd
conductebytrainedpecialistsTypicamonitoringeriods
shouldesufficierfbrstatisticanalysiandmay lag 48
hourswiththeuseofnoisemonitorthatshouldecapable
oflogginglatacontinuoustwetrthistimeperiodorhourly,
ormordrequentlasappropriatrelsecovediffering
timeperiodsvithirseveratlaysjncludingreekdagnd
weekendorkdays)Thetypeofacoustilmdicesecorded
dependsnthetypeofnoisebeingmonitoreds
establisheblya nose expert.Monitorshouldelocated

approximately5mabovehegroundndnoclosethan3

% Guidelirevalus are for noie leves measurott of doors Source:
Guidelirefor CommunitNoise Wordl Healh Organizatio(WHQ)1999.

SEg acceptablind@r noi leves for residentiahstitutionadnd
educationaetting refe to WHD (1999).

56 Noig monitorshoud be carriel out usiga Type 1 or 2 sourd level
mete meetig al appropriatlEC standards.

99

mto ary reflectigsurfae (e.g, wall) In generakhe noise
levelimt is representiby the backgrouhor ambietnoise
levelghatwouldepresenintheabsencefthefacilityor

noisesource(g)ndeinvestigation.
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1.8 Contaminate Land

Applicabijiard Approag.............ccoevvevviiiniieeeeeeem 54...
RISKSCreening.......cooooevvvvvviiiiii e 55......
InterinRiskManagement............cccccceeeeeeeeeeeee. 56...
DetailedRiskASSESSMEN...........cvveevieeeeeeeeeeeiiinnnn 56
PermandtRik ReductioMeasur®....................... 57

Occupatiohbleal ard Safey Considerations........ 59

Applicabiliyand Approach
Thissectiomprovidea summargfmanagement
approachdsrlandcontaminatiauetoanthropogenic
releassof hazardamateriajsvastesor oil including
naturallpccurrigsubstancefeleasgof the® mderials
maybetheresulbfhistoriorcurrensiteactivities,
includindyutnotlimitedo,accidentduringheithandling

andstoragegrduetotheipoormanagementdisposal.

Lands consideredontaminategherit containkazardous
material or ol concentratismboe backgrouhor naturally

occurring levels.

Contaminatéand may invole surficibsois or subsurface
soilsthatthroug leachig ard transpoymay affect
groundwatesurfacevaterandadjacensites Where
subsurfaecontaminasburceincludesolatilsubstances,
sol vapo may als becora atranspdiard exposure
mediumgndcreatepotentidbrcontaminantfiltratioof

indooairspace®fbuildings.
Contaminatidard is aconcan becaus of:

The potentilriskstohumarhealtrandecologye.g.
risk of canceor othe huma healh effectsloss of

ecology);

Theliabilitghatit mayposetothepolluter/business
ownerge.g.costofremediatiodamagefbusiness
reputatioand/obusines-communitielatios) or
affecteghartiege.gworkersitthesite nearbyroperty

owners).

Contaminatiaflandshouldeavoidedypreventingr
controllinthereleas@fhazardousmaterialdjazardous
wastesoroiltotheenvironment/hercontaminatiarlandis
suspectedrconfirmeduringnyprojecphasethecausenf
the uncontroltereleas shoudl be identifidard correcteto

avoidurthereleaseandassociateddversémpacts.

Contaminatéandsshouldemanagetbavoidheriskto
humarhealtrandecologidaeceptorsTte preferrd strategy
forlanddecontaminatitrtoreducehelevelofcontamination
at the sie whié preventimthe huma exposwato
contamination.

Todeterminehetheriskmanagemeattionsarewarranted,
the followigassesmentapproackhouldeappliedo
establis whethethe threerikfactosof 6 Co nt a mi
ORec capdd &Ex P 8 3 U h epaxysorére likeyto
coexistat the projetsit unde curentorpossibléuturdand

use:

Contaminant($yesene of hazardous materials, waste,

oroilinanyenvironmentalediaat potentialljazardous
concentrations

ReceptorfsActuaor likey contatof humangwildlife,
plantsandothetivingorganismwih the contaminasibf
concern

ExposwepathwayjsAcombinatioof the roue of
migrationf the contaminaframits poirt of releas (e.g.,

leachingntopotabl@roundwateshdexposureoutes

100
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(e.g.ingestiortransdermabsorptionyhichwould Idenficatiorofthelocatiomfsuspectelighesievebf
allowreceptor(¢p comentoactuakontactvith contaminatighrougka combinatioofvisuabnd

cortaminants historidaoperationinbrmation;
Samplingndtestingfthecontaminatadedigsoilsor
watey accordigito establistitechnidamethods
applicabl suspectetypeofcontamindii®s,
Receptors Evaluatiooftheanalyticakbsult@againsthelocaland
nationatontaminatesitesreguationsintheabsencef
suchregulationsrenvironmentstiandardsthersources

of ridebasel standarsior guidelireshoudl be consulted

toobtaircomprehensicéteridorscreeningoil

Exposure concentratio$pollutast>®

Pathways o ] )
Verificatioof the potentishuma and/oecological

receptors and exposure pathways relevant to the site in

guestion
FIGUR 18.1: Inte-Relationship ofontaminant Theoutcomefrisk-screeningiay reveathd theeis no
Rik Factors overlabetweethethreeriskfactorss the contaminaievels

identifiedrebelowthoseconsideretb pasea risktohuman

Wherthethreeriskfactorsareconsideretb bepresenin healtrortheenvironmenilternativelinterinorpermanent
spite of limited data) under current or foreseeable future

conditionshefollowingtepsshouldefollowedas

descrikd in the remainigpars of this section):
57 BCMOE http://www.env.gov.bc.ca/epd/epdpa/contam_sites/guidance

1) Riskscreening; 58 Massachusstbepartmemf Environment.

L http://www.mass.gov/dep/cleanup
2 Interintiskmanagement;

. e Thee mayinclue the USER Region 3 Rik-Basel ConcentratisifRBCs).
3 Detailequantitativéskassessmerdnd http://www.epa.gov/reg3hwmd/risk/humanfindde se6RBG are
consideracceptablfor specifi lard use ard contaminaexposure

4) Permanemiskreductiomeasures. scenarioasthey hae been developiby governmesnusirg rik assessment

techniquefor use as generbtarget in the sie remediation Separa PRGs
. . hae been developgor adoptd for soi| sedimetor groundwateard often a

Ridk Screenin g distinctivis mae betwee lard uses (as notel earlierbecaus of the nee for
moe stringerguidelingfor residentlard agricultutarersus

Ths st isaloknomasii pr nofdrmhuatiafor commercial/industaalduse The RBC Tabls contaia ReferereDoses
(RfD3$ard CanceSlop Factos (CSFfor aboti4@ chemicald hese

environmentatk assessmenivhee theeis potential toxicit factos hae been combingwih i s t adexpasie stenarivto

. S . calculzRBG-chemidaconcentratisgorrespondirto fixed leves of risk
evidence of contaminatiorsééathe following steps are  (i.e, aHazat Quotien(HQ of 1, o lifetine cancerisk of 16, whichever
occus at alowe concentratipm waterair, fish tissueard sol for individual
recommended: chemidasubstancedte primay use of RBG is for chemidascreenipduring
baselia rik assessmeifsee EPA RegioncGuidane EPA/90893-001,
i S e lgExposurRouts ard Contaminastf Concen by Rid-Based
S ¢ r e eAdditioruseflisol qualiy guidelinecan alo be obtaind from
Lijzeret al2001.
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risk reductin measuremay neeal to be takeawit, or
withoytmoe detaild risk assessmemactivitiesas

describebdelow.

Interim Rik Management
Interintiskmanagemeattionshouldeimplementeat
anyphaseftheprojeclifecycldfthepresencefland
contamin@nposesanfi i mmi a 2 aet repyesenting
animmediataskto humarhealttandtheenvironmeift
contaminatievereallowedoconting, evenashotperiod
of time Exampleof situatiomiconsidedtoinvolve

imminerttazardsncludehutarenotrestrictetb:

Presencefanexplosivatmosherecausedy
contaminatddnd

Accessiblandexcessie contaminatidorwhictshot
temexposte andpotencyfcontaminantuldesult
inacuteoxicityirreversibllengtermeffects,
sensitizationraccumulatiafpersistent
biccumulativandtoxicsubstances
Concentration$pollutantatconcentratioapovehe
Rik Base& ConcentratisiiRBCE&) or drinkig water

standardm potal® weteratthepoinibfabstraction

Appropriatéskreductioshouldeimplementeassooras

practicable to remove the condition posing the imminent

hazard.

Detailel Rik Assessment
Asanalternativ carplyingvithnumericatandardsr

preliminamemediatiogpals anddependingnlocal
regulatomequirementadetailedie-specific,

environmertak assessmemay be usal to develop

80 Far exampleUSER Regia 3 RisBase ConcentratisfRBCs).
http:/iwww.epa.gov/reg3hwmd/risk/humanfindex.ht

strategietha yietl acceptablhealh risks whié achieviglow
levekontaminatian-site An assessmerof contaminant
risksneedsobeconsidereitthecontexbvfcurrenandfuture
lard use ard developmércenari®(e.g, residential,

commercidhdustriagndurbarparklandrwildernessse).

Adetaid quantitaterik assessmebuild on risk screening
(problenformulationit.involvefirst adetaild site
investigatidnidentifghescopefcontaminatifh Site
investigatiggrogramshouldpplyqualitgssurancegiality
contré(QA/QPmessuredo ensue tha dat qualigis
adequatéortheintendedatause(e.g. methodletection
limitsarebelowevelofconcern)Thesiteinvestigatianturn
shoudl be used to develp aconceptuaitemodebf hovand
where contaminants exist, hovartitegnsportedandwhere
routeofexposureccutoorganismandhumansTherisk
factos and conceptuaite modéprovid aframewdrfor

assessingontaminanks.

Humarorecologicalskassessmentacilitateisk
managemedecisionatcontaminatksites Specifirisk

assessmenbjectiveimclude:

Identifymrelevabhuma ard ecologidaeceptors

(e.g, chidrenadultsfish wildlife)
Determinirifcontaminangsepresenatlevelghatpose
potentidiumarhealtrand/oecologalconcernée.g.,

levels above applicable regulatory criteria based on health
or endronmentaisk considerations)
Determinghonvhuma or ecologidaeceptarare
exposedtbthecontaminan(e.g.jngestionsfsoil,

derdl contactinhalatioof dusy

61 Exampleinclue processedefine by the America Societ of Testig and
Material (ASTNIPhag Il ESA Proces the Britie Columlai Ministy of
Environméi€Canad (BC MOE)
http://www.env.gov.bc.ca/epd/epdpa/contam_sites/gaidhace);
Massachusgfepartmeérnf Environméhttp://www.mass.gov/dep/geanu
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Identifyinthetypesofadverseffectshatmightesult
fromexposureothecontaminange.g. effecontarget
organcancerimpaird grow or reproductipim the
absene of regulatyrstandards
Quantifyinthemagnitudefhealttrisksto humarand
ecologicakceptorbasedna quantitativenalysief
contaminaekposurandtoxicitye.g.calculate
lifetimeanceriskorratioofestimatedxposureates
comparetbsafeexposureates)
Determiningowcurrenandproposetuturdanduse
influencéhepredictedskye.g.chang®flanduse
fromindustrigbresidentialithmoresensitive
receptorsuchaschildren)

Quantifygthe potentieenvironmentand/ohuman
healttrisksfromoftsie contaminamigratio(e.g.,
consideif leachigard groundwatéransporor
surfacevatetransporesultsnexposurat adjacent
lands/receptors)

Determining if the risk is lizgglymain stable,

Identifying the preferred techno{ogikesling
engineeringpntrolsheeded to implementadmeeptual
rikreductiomeasures

Developgna monitormplan to ascertaiwhetherisk
reduction measuieeffective

Considerinthe neal and appropriateng$or institutional
controlge.g.deedrestrictiodanduserestrictiongspart
of acompehensigapproach

PermanenRiskReductiorMeasuresrerisk

factorsand conceptuaitemodeWithirthecontaminanisk
approaedescribéalo provid a bass tomanagandmitigate
environmentabntaminahealttrisks. Thanderlyingrinciple
isto reduceeliminategrcontroanyoral of the thres rik

factos illustratein Figue 1.8.1 Ashotlistof exampleof rik
mitigatiostrategieis providd belowalthouglactuaktrategies
shouldedevelopedasednsie- specificondition ard the
practicality of prevailing factors andrsteaintRRegardless

ofthemanagemenptionselectedtheactiorplanshould

increase, or decrease with time in the absence of anijicludewheneverossiblegontaminasburceeductiof.e.,

remediatiof@.g. consideif thecontaminaris
reasonabljegradabiendikelytoremairinplacepr

be transported to other nf@dia

Addressintpeseobjectivepgrovidea basigodeveloand
implementskreductiomeasuree.g.clea-up, on-ssite
controlsatthesite.If sucha need existsthe following
additionalbjectiveBecomeelevant:

Determininghereandinwhatonceptuahannermjisk
reductio measureshouldeimplemented

62 an examm of asimplifié quantitatrik assessmemethd is the
AS™ E173-95(200pStandat Guie for RiskBasel Correctes Action
Applid at Petrolemn Releas Sites ard the ASTM E208-00(2004)e1
Standat Guie for RigkBasel Correct&vActim (a chemidaeleas sites).

netimprovemenfthesite) apartoftheoveralstrategy
towardsnanaginpealttrisksat
contaminatisites as this alore providefar improved

environmentalality.

Figurel.8.2 presenta schematioftheinteselationship gk
factorandexamplstrategiewmitigateontaminahealth
rik by malifyingheconditiongfoneormoreriskfactorgo
ultimatelgeducesontaminaeposuréthereceptorThe
selecteadpproackhouldakeintoconsideratighetechnical
andfinancidkasibilitie.g.operabilityfa selectetechnology
given the locaklvailabilityftechnicaxpertisandequipment

and its associated costs).

Exampleisk mitigation strategies for contaminant source and

exposureoncentratiomsclude:
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Soil sedimengndsludge:

0 Insitubiologicateatmentaerobioranaerob)

o Insituphysical/chemitadatmen(e.g. soilvapor
extractiowih offgas treatmenthemical
oxidation)

o In situ thermal treatment (eegm#tjectiort-
phaseheating)

0 Exsiubiologiddreatmet{e.g, excavatimand
composting)

o Exsituphysical/chemidaéatmerie.g.,
excavatioandstabilization)

o0 Exsituthermatreatmen(e.g.excavatioand
themd desorptioor incineration)

o Containmége.glandfill)

0 Naturahttenuation
0 Othetreatmerprocesses
Groundwatesurfacevaterandeachate:

0 Insiubiologiddreatmenfaerobiand/oaerobic)

0 Insiuphysical/chemit@atmetr{e.g, air
spargingen-valenironpermeableeactive
barrier)

o Exsiu biologicaphysicalard or chemical
treatmenti.e.,groundiate extractio and
treatment)

o Containmefe.g.slurrywallorsheepilebarrier)

o Naturahttenuation

0 Othetreatmetrprocesses

Soilvapointrusion:

0 Solvapoextractioto redue VOC contaminant
sourcen soil

0 Installatioof a sub-sléb depressurizatieystem
toprevert migratioofsoilvapointothebuilding

o Creatingpositiv@ressureonditiombuildings

o Installatiof@durindpuildingonstructionfan
impermeablmrriebelovthebuildingnd/oan
alternativibowpathwajorsoilvapobeneath
buildindoundation@.g. porousnediaand
ventilatiotoshurt vapos away franbuilding)

Examp risk mitigatiostrategigfor receptarinclude:
Limitingpr preventingccesdo contaminatly receptors
(actionsargete@tthereceptomayincludesignagevih
instruddns fencingorsitesecurity)
Imposingealthadvisorgr prohibitingertairpractices
leadingoexposursuchasfishingeraktrappingshellfish
collection
Educatingeceptor§peoplejo modifjpbehavioin orderto
redue exposwg (e.qg, improveworkpracticesanduseof
pratectiveslothingndequipment)

Examp rik mitigatiostrategigfor exposigpathways

include:
Providingnalternativeratesupplyoreplacefor
examplea conaminatedroundwatsupplywvell

Cappig contarmatedsoilwithatleastLtmofclearsoilto

prevent human contact, as well as plant root or small

mammigeretrationntocontaminatesbils
Pavingvercontaminatesbilasaninterimmeasuréo
negatehepathwayf directcontacor dug generation
ardinhalation
Usinganinterceptiamenchandpumpandtreat
technologide preventontaminatggoundwatéom

discharginigtofishstreams

Theaboereferenecontainmeémeasureshoud alo be
considered for immediate implementation in sihegtons

source reduction measuresxgrected to take time.
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OccupationkeHealh ard Safety
Considerations

Investigatioard remediatioof contaminaddands requires
thatworkerdemindfubftheoccupationakposurethat
could arise from workirgpsecontactvithcontaminated
sol or othe environmentaeda (e.g, groundwater,
wastewatesedimentsndsoilvapor)Occupationhkalth
andsafetyprecautiorgshouldeexercisetbminimize
exposurggsdescribeth Sectia 2 on OccupatiohBleath
andSafey. Inadditionyorker®ncontaminatesites
shouldeceivespeciahealtrandsafetytrainingpecifito

contaminategiteinvestigaticandremediatioactivitie®?

RISK RISK MANAGEMENT
COMPONENTS OPTIONS
CONTAMINANT
*hype " » o rernvsl

seentat ;
: g‘g}%ﬁﬁm o treafient
| eleass
{
EXPOSURE
PATHWAYS » intercepiion

. » Ventiaii
i 8 " coniammen
o fafe

}
RECEPTORS
|zcati
o fand use

FIGUR 18.2: Inte-Relationshipf RiskFactors
and ManagemerOptions

63 Far examplelUS OccupatiohSafey ard Heal Ageng (OSHA)
regulaticfourd at 40 CARR 1910.120.

http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STAN

DARDS&p_id=9765
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2.0 Occupationd Health and Safety

Applicab¥iard Approa............cevvvevvvviienni! 60... . .-
21 GenerbFacilig Desig ard Operatia.................. 61 Apphcab'“yam ApproaCh
Integritof Workpla:StrHctum ..................... 61 Employerandsuperigorsareobligedoimplemera|
Sevee Weatheard Facilif Shutdow.............. 61 _
Workspagard EXt..............uvvvvveeiviiiineeennnn. 61.... reasonablgrecautiorts protecthehealtrandsafetyof
Fie Preqauuan ......................................... 62..... workersT hissectioprovideguidancandexamplesf
Lavatorgand SNOWerS..............cccecveueeinnn 62... o _ S
Potald Wate Suppl.........ccevvvvviiiiiiiiiiinnnn. 62... reasonablprecauticrto implemetrin managigiprincipkrisksto
E:_Ieﬁtr_EatlngArea ...................................... gg v occupatiohhealh ard safetyAlthoulythefocuss placean the
IGNEID. e B20
SAfEACCESS .....vveeeeeeeeeeeeeeeee e 62...... operationphasefprojectsnuctoftheguidancelso applies
FI_I’S Al s 63....... toconstructicanddecommissioniagtivitiesCompangshoud
F N 10 o] o A 63......
Wok Environméffemperature................... 63. hie contractsttha ha\e the technicatapability to manage the
2.2C0mmun|c_at_|andTra|n|ng ............................ 63.. occupational health and sisfats oftheiremployees,
OHSTTraiNiNg ...covvveiieeiieeeece e 63.....
ViSItOOMENtatin. .........coveveveieeieeeieieeeans 63.... extendintheapplicatioofthehazard managemaativities
New Task Employee and ContractorgTrai6® througliormaprocuremeagreements.
Bast OHSTrainig.......ccccvvvvvvveiiiieeeiieeeens 64....
AreaSigNage....cccceeeeeeeiiieeeee e 64.....
LabelingfEquipment.................ceeeeeeenn, 64... Preventivandprotectiveneasureshouldeintroduced
Cqmmunae Hazad Cods........cccevvevnenneen. 64. accodingtothefolIowingrdelofpriority:
2.3PhysicaHazards...........ccccooeviiiiieiiiineee, 64.....
RotatingndMovindequipmdn.................... 65
NOIB ..ot 65....... Eliminatindpehazardy removintheactivityromthework
Vibratin..........ooveiiiiii e B65.. : Lo
Eleatica............oooeeveiee 66....... processExampleinclué substitutiowi less hazardous
EyeHazard.........ccccevviiiieieiieeiee e 61...... chemicals, using different manufacturing processes, etc;
Weldig/ HEWOK...........cooevviiiiiin, 67....
Industrial Vehicle Driving and @Git............ 6.7 Controllinthehazardit its soure throug use of
Workingenvironmeffemperater................. 68 . . .
ErgonomicRepetitivdlotionManuaHandling8 engineergcontrolsExampleinclue locd exhast
Workigat Heighd............ccooeeeeii, 68.... ventilatigrisolatin roomsmachia guardingacoustic
HUMINALTD.....cceeieiiiiiiii 69...... insulatinatc:
24 ChemiddHazarg............cceoveveveiiiiiineiieeeeeees 69..... Insulating:tc;
ArQual......ooevviiieeeeeee e 70......
Fie%rd gxplosicm ..................................... 70.... Minimizinthehazardhroughiesigrofsafeworksystems
Corrosivegxidizingandreactivehemical.......71 and administrative or institutional control measures.
. Aspesto@ontalnmlglatenal(sACM) .............. 71 Exampleimcludgobrotatiorrainingafeworkprocedures
2.5Biologicaflazard...............uevvieiiiiiiiiiiiiiiiinnnn. 1. P 0 & '
2.6Radiologictdazard...............ccecvvvviieeiiininnns 73.... lok-outandtag-out,workplacmonitorindimitingxposure
2.7 PersonigProtect&yEquipmer{PPH................... 73 k duratioret
2.8SpeciaHazarEnvironments...........c.c...ueeeeee. 74.. Oorwok duratioretc.
Confine@pace..........cceeeevevvvciinneeneeeeenn ddo o ) ) ) )
Lore ard Isolatd WOrkes............................T5.. ProvidingppropriateersongirotectivequipmerfPPEin
2.9M0nit0ring. .................................................. 75....... Conjunctimithtraininnge,andmaintenanaﬁthePPE_
AccidentandDiseasemonitoring............... 16

Theapplicatioof preventioandcontromeasuret

occupatiohbhazard shoul be bas& on comprehensijob
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safetyorjobhazardnalyseslheresult®ftheseanalyses
shouldeprioritizedspartofanactiorplanbasednthe

likelihoodndseveritpftheconsequenadexposurethe
identifietiazards Anexamplefa qualitativaskrankingr

analysis matrix to help identify priorities is described in Tablé

2.11.

2.1 Gener&aFaciliy Design and
Operation

IntegritpfWorkplacBtructures
Permanemindrecurremlace®fworkshouldedesgned and
equippeto protetOHS:

Surfacestructureandinstallatiorshouldeeasytoclean
andmaintairgndnotallowforaccumulatiafhazardous
compourgd

Buildingshoud be structuralisafe provié appropriate
protectioagainstheclimateandhaveacceptabléghtand
noig conditio

File resistanhoig-absorbinmaterialshouldiotheextent
feasibleheusedorcladdingnceilingsindwalls.
Floorshouldelevelevenandnan-ski.

Heavy oscillating, rotating or alternating ecghiporidoat
locatedn dedicateduildingsrstructuraligolated
sectioa

Sever&VeathesindFacilitpshutdown

Wok plae structureshoud be designéand constructito
withstanthe expectd elemerstfor the regiom and hawe an
areadesignatiforsaferefug, if appropriate
Standar@®peratingrocedurg$SOPs3houldedeveloped
for projetor proces shu-downincludingnevacuation
planDrillgopracticéheprocedurandplanshouldlsaobe
undertakeannually.
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Table2.1.1RiskRankingTableto ClassifyWorker
Scenario8Basedon LikelihoodandConsequence

Consequences

Catas
Insignificant Minor Moderat¢ Major trophic
Likelihood
2 3 4 5
A Almost
certain L M E E E
B. Likely L M H E E
C.
Moderate L M H E E
D. Unlikely L L M H E
E Rare L L M H H
Legend
E:extremeisk; immediadetiormrequired
H: hichrisk seniomanagemeattentio needed
M modera&risk mangemenresponsibilishouldespecified
L:lowrisk;managéyroutingorocedures

Workspacnd Exit
The spae providd far ead workerand in tota) shoud be

adequatéorsafeexecutionfallactivitiesncluding
transpaand intenin storag of materialard product
Passageto emergernyexis shoud be unobstruotkst all
times.Exis shou be clearlynarkedobevisiblentotal
darknessThenumbeandcapacitpfemergenagxits
shouldesufficierforsafeandorderlygvacuatioofthe
greatesnumbeof peopd presetat ary time ard there

shoud be a minimmtwo exis franary wok area.
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Facilitiealsoshouldedesignedndbuilttakingnto
accountheneedofdisablegersons.

FirePrecautions
Theworkplacshouldedesignetb preventhestartoffires
throughheimplementatiorffirecodesapplicabl®industrial

settings Otheessentiaheasuresclude:

Equipingfacilitiesvithfiredetectorglarnsystemsand
fire-fightinggquipmenT.heequipmershouldemaintained

| WORDBANKGROUP

Potabl&VateSupply

Adegatesuppliesfpotablelrinkingvatershoul be
provideftoma fountaimvithanupwargetorwitha sanitary
meas of collectigthe wate for the purposgof drinking
Water supplied to areas of food preparation or for the
purpos of personkhygier (washingrbathing3hould

meedrinkingvateiqualitystandards

ClearkatincArea

in good working order and be readily accessible. It should b¥Vhere theiis potential for exposure to substances

adequatfor the dimensiaard use of thepremises,
equipmenstalledyhysicandchemicagropertiesf
substanaresentard the maximon numbeof people
present.

Provisioof manuéfirefightmmequipmerhatiseasily
accessibland simpdtouse

Fire and emergency alarm sythatrage boh audite and

visible

ThelFCLifeandFireSafetyGuidelinshouldpplytobuildings
accessibl®thepublidSeeSectiors.3.

LavatoriesndShowers

Adequatkvatoryacilitiegtoilet@ndwashingreas)
should be provided for the nwhbeop expectéto
workinthefacilityandallowancemaddorsegregated

poisonoulyingestiorsuitabl@arrangemenésetobe
maddorprovisionfcleareatingareasvheravorkersre
na exposedothehazardousrnoxiousubstances

Lighting

Workplaces should, to the dégasible, receive natural
lightandbe supplementedthsufficierartificiallumination
topromotev o r lsafatymdhealthandenablesafe
equipmerperatiorsSupplemerita tk ligstingmay be
requireevherespecifizisuahcuityequiremenghoulde

met.

Emergency lighting of adequate intensity should be installed
andautomaticalfctivatedporfailureoftheprincipal
artificidightsourceoensursak shuiddownevacuation,

etc.

facilitiesprforindicatingzhethethetoileffacilitysfi lUs e 0 Sab Access

orfi V a cTailkefaciitieshouldlsobeprovidedvith
adequatsuppliesfhotandcoldrunningvatersoapand
handdryinglevices.

Wheravorkersnaybeexposetb substancgsoisonoulsy
ingestioandskincontaminatianayoccurfacilitie$or
showeringndchangingtoandoutofstreeandwork

clotheshouldeprovided.
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Passagewayor pedestriagard vehiclswithin ard outside
buildings should be segregated and provide for easy, safe,
andappropriateccess
Equipmerdndinstallationgquiringervicingnspection,
and/ocleaninghouldhaveunobstructednrestated and
readyaccess
Handkneeandfootrailingshouldeinstallednstairs,
fixedaddersplatformgermanerandinterinfloor

openings, loading bays, ramps, etc.
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Openingshouldbesealedygaterremovablehains
Covershouldif feasibleheinstalledo protecagainst
fallig items

Measure® preventinauthorizextcesgodangerous

areasshouldeinplace

FirstAid

The employer should ensure that qualifiéd] dade
providedtalltimesAppropriatebquippefird-aidstations
shoulde easy accessiblthroughduhe pla@ of work

| WORDBANKGROUP

microorganismdeatingventilatioard ar conditioning
(HVAQandindustriadvaporativeoolingystemshoulde
equippednaint&ed and operatd so as to prevehgrowth
andspreadingfdiseasagentge.gLegionnella
pneumopldior breedig of vectas (e.g mosquitaeand

fliesfpublidhealtrconcern.

Worlkenvironmefemperature

Thetemperatuiaworkyestroomandothewelfare
facilitieshouldduringservicdourshemaintaineata

Eyewaststationand/oemergencshowershoul be levelppropriaterthepurposefthefacility.

providedloseoallworkstationsheremmediatBushing

withwateiistherecommenddiigs-aid response 22 Communicatio and Trainin g

Wherghescaleofworlorthetypeofactivitypeingcarried OHS Training

outsorequiregjedicatedndappropriatebquippetirst o _ ) )
) ) o i Provisionshouldemadeo providé®OHSorientation
aidroom(shouldeprovidedrirstaidstationgandrooms o _
. ) trainingoallnewemployeet® ensurgheyareapprisedf
shouldeequippewithglovesgownsandmaskgor o )
thebasicsiterulesofworkat/ onthesiteandofpersonal

protetionagainstlirectontactvithbloodandothebody
fluids

Remotsitesshouldhave written emergency proceidures

protectioandpreventinigjurytofellonemployees.
Traininghouldonsisbfbasichazardawarenessijte

o o specifihazardssafeworkpracticesndemergency
plae fordealingvithcaseoftraumanrserioudlinesaipto , . ,
_ . . procedesforfire,evacuatiomndnaturatiisasterqs
thepointatwhictpatientarecanbetransferretban . ) - o
) ) - appropriaté\nysie-specifi hazad or cole codiginuse
appropriateedial facility. ) ) o
shouldethoroughiseviewedspartoforientatiotraining.

Ar Suppl - : :
PPY VisitoOrientation
Sufficierfteshairshouldesupplieforindooandconfined o ] ]
. ] o ) If visitos to the sie cangan acces to area where
wok spacesFactas to be consideiin ventilatiodesign N o
) ) o ) hazardus conditiosor substan@emay be presenia visitor
includgphysicadctivitysubstanceis use ,andproces ) . .
o S orientatioandcontroprogramshouldeestablishet

relatel emissiong\r distributiosystera shoud be o

) ensurevisitorslonotentehazardreasinescorted.
designedoasnottoexposevorkersodraughts

Mechanicakentilatiosystemshoull bemaintaineidigood NewTaskEmponeamI Contractdrai ning

workingrderPoinsourceexhaussystemsequiredor
® 4 g Theempbye shoud ensue tha workes ard contactors,

maintaining a safe ambient environment should have local . . .
priotocommencemaerfinewassignmentiavereceived

indicatorsfcorrectunctni . i . .
o adequateainingndinformatioenablinghemto

Re-circulatioof contaminated air is not acceptalidetAir
filtes shoud be kepi clean ard free of dug and
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understandok hazardandtoprotectheithealtHfrom
hazardouambienfactorgshatmaybepresent.

The trainig shoudl adequatgkcove:

o Knowledgefmaterialsequipmenandtools

0 Knowhazardinthe operatins ard howvthey are
controlled

Potentiaiskstohealth

Precautiato prevetexposure
Hygiearequirements

Wearig and use of pratectiveequipmerandclothing

o O O O O

Appropriatregponseto operatioextremesincidents
andaccidents

Basi®©HSTraining

Abasioccupationahiningrogranandspecialtgourses
shouldeprovidedasneededio ensurehatworkersire
orientedothespecifibazardsfindividualork
assignmentsraining shouggenerallpeprovidetb
managemersypervisorgjorkersandoccasionaisitors
toareaofrisksandhazards.

Workeswihresce ard firg-aiddutieshouldeceive
dedicatetrainig so as nd to inadvertegthggravate
exposureandhealtthazardsothemselvesrtheirco
workersTrainingvouldncludeherisksofbecoming
infectd wit bloal borngpathogenthrougttontactvith
body fluid ardtissue.
Througlappropriateontracspecificatiomsdmonitoring,
theemployeshold ensue tha servie providerss wel as
contractedndsubcontractéaboraretraineéddequately
befoe assignmesibegi

Area Sighage

Hazardousreagqelectricabomsgcompresseoomsetc),
installationmaterialsafetymeasuregndemergety

exits, etc. should be maalggdopriately.
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Signagshouldeinaccordancosithinternational
standardandbewellknowno,andeasilyunderstoolly
workersyisitorandthegenerabubli@sappropriate.

Labelig of Equipment

Al vessd tha may contairsubstancehatarehazardous
asaresulbfchemicadrtoxicologicptopertiesr
temperatur@ pressug, shouldelabeledstothe

contentandhazardprappropriatetplorcoded.

Similarlypipirg systeratha contai hazardaisubstares
shouldelabeledviththedirectionfflowandcontentsf
the pipe orcolorcodedvheneveahepipepassinghrouga
wal or floa isinterruptebya valveorjunctiomievice.

Communicakéazard€odes
Copiesfthehazaradodingystenshouldeposted
outsidehefacilitytatemergenogntranceoorsandfire
emergenagonnectiosystemsvheraheyarelikelyto
comeotheattentionfemergencservicepersonnel.
Informatioregardigthe types of hazardamaterials
storedhandlearusedatthe facilityincludigtypical
maximurimventorgeard storag locationshou be
sharegroactivelyithemergencserviceandsecurity
personndbexpeditemergenagsponsehemeeded.
Representativeflocalemergencgndsecuritgervices
shoud be invited to participate in periodic (annual)
orientation tours and site inspections tofamsliagty

withpotentidhazardgresent.

23 PhysichHazards

Physicatazardsepresemtotentidbraccidendrinjuryor
illnes dwe torepetitigexpmsureto mechanicalctiororwork
activitySingleexposureo physicatazardsnayresulinawide
rangeofinjuriesfromminomandmedicahidonly todisabling,

catastrophiand/ofatal Multiplexposuresvermprolonged
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period canresulindisdlinginjurie®fcomparabkgnificance

andconsequence.

RotatingndMovindg=quipment
Injuryordeattcanoccurfrombeingrappedentangleayrstruck

by machinery parts due to unexpected starting of equipment or

unobvicaimovemerdurig operationsRecommended

protectiveneasuremclude:

Designimnachinsto eliminatrgp hazard and ensuing
thatextremitiearekeptoutofh a r wagusdenormal
operatigconditionsExampkeof propedesign
consideratiomsclué two-hand operatedachine®
prevenamputatiorsrtheavailabilitgfemergencstops

dedicateto the machia arnd placel in strategilocations.

| WORDBANKGROUP

Noise
Noi limis for differetworkig environmengseprovideih
Tabé2.31

No employeshouldeexposetbanoisdevelgreatethan
85dB(Aforaduratiomfmorehan8 hourgerdaywithout
hearingrotectionnadditiomounprotectegarshoulde
exposetba peaksoungresure leve (instantaneous
moethan 140 dB(C).
Theuseofhearingrotectioshouldeenforcedctively
whertheequivalergoundevelboverB hourgeache85
dB(A)thepeaksoundevelgeachl40dB(C)orthe
averagenaximuraoundevereache410dB(A)Hearing
protectivdeviceprovideghouldecapablefreducing
sourd levet at the ear to at leas 85dB(A).

Where a machine or equipment has an exposed moving par,&lthoughearingprotectio'rspreferretbranyperiocbf

orexposeginchpointhatmayendangethesafetyfany
workerthe machie orequipmershouldeequippedith,
andprotectely,a guardrotherdeviceghatprevents
acces tothe movig pat or pind pointGuard shoud be
designedndinstalleih conformanceithappropriate
machinsafetystandard&

Turnig off disconectingisolatingandde-energizing
(Locked Out and Tagged Out) machitherposedr
guardednovingartsprinwhicrenergyanbestorede.g.
compressedir,electricalomponentduringervicingr
maintenanci conformance with a starsienés CSA
Z4® Lockotor equivalenSO or ANS standard
Designingndinstallingquipmentvhee feasiblgo enable
routineservicesuchaslubricationyithoutemovabfthe

guardingevicegrmechanisms

Eg exampleCSA Z432.0 Sak Guardig of MachinenCSA Z431 Robot
Safety ISO 11168 Safey of Machinegri Integraig ManufactugrSysteraor
1S0 14174 Safey of Machingri Principalof Rik Manageméenr equivalent
ANSktandard.

111

noiseexposurgexces®f85dB(A)anequivalerievebf
protectiocean be obtainedyutlesseasilymanagedy
limitingheduratiomfnoiseexposureForevery 3 dB(A)
increasénsoundevels,thed a | |erxposargdediocdr
duratio shoullbereducd by 50 percen®

Prior to the issuance of hearing protectivead¢hies
find contrbmechanispse of acoustiinsulatigmaterials,
isolatiolmfthenoisesourceandotherengineeringpntrols
shouldeinvestigatehdimplementedherdeasible
Periodicmedicahearingheckshouldeperformedn

workes exposd tohighnoisdevels

Vibration
Exposurtohandarmvibratiofromequipmerguchashandand

powetoos, orwhoé-body vibratioffdmsurfacesnwhickthe

worker stands or sits, should be controlled through choice of

equipmeninstallatioofvibréion dampengpads or devices,

andliimitingtheduratioofexposurd.imitdorvibratioand

65 The America Confererecof GovernmentidustrigHygienisf ACGIHR006
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actiorvalues(i.e.thelevebfexposuratwhichremediation
shouldeinitiate) are providd by the ACGHS8, Exposurkevels
shouldecheckednthebasisf daiy exposwetine ard data

providetly equipmemanufacturers.

Electrical
Exposed or faulty electrical desigkss circuibreakers,

Table2.3.1NoiseLimitsfor VariousWorking
Environments

Location Equivalentevel Maximum
IE0Y 1Y% LAe,8h LAmaxfast
Heay Industr(no
demadfororal 85dB(A) 110dB(A)
communication)
Ligh industry
(decreasing
e 5065 dB(A) 110dB(A)
communication)
Ope offices,
controlooms,
servie countes or 4550dB(A) -
similar
Individuaffices
(nodisturbing 4045dB(A) -
noise)
Classrooms,
lecturénalls 3540dB(A) B
Hospitals 3035dB(A) 40dB(A)

panels¢cablescordsandhandoos, canpo® aseriogrikto
workerOverheadiresanbestruclbymetablevicessuchas
poles or laddersard by vehiclewitt methboomsVehiclsor
groundedhetdobjeat broughini cloe proximjtwih overhead
wirescanresulinarcindpetweethewiresandtheobject,

withouictuatontact Recommendactios include:

66 ACGIH2006
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Markingll energizetelecticd device ard lines with
warningigns

Lockig ou (dechargingndleavingperwitha controlled
lockingleviceandtaggig-ou (warnig sigh placel on the
lock)device durig service@rmaintenance

Checkingll electrical cords, cables, andpoaretools
for frayel or exposd cord ard followig manufacturer
recommendatiior maximon permitté operatigvoltage
oftheportabl&andools

Doublénsulatinggroundingll electricatquipmentsedin
environmentkatare,ormaybecomeye;, usingequipment
wit groun fautinterruptg GF) protectécircuits
Protectingowercordsandextensionordsagainsttamage
frantrafft by shieldig or suspendgaboe trafft areas
Appropriatabelingfserviceoomsousingighvoltage
equipnen(é e | éhca z)arbahée enty is controlled
orprohibite¢seealsoSectiord on PlanningSitingand
Design);

Establishirfy Nfop p r aoaesatodnadrundehigh
voltag@owelinesinconformanaeithTable?.3.2
Rubbetired construain orothewvehiclethatcomento
directontactvith orarcindpetweerighvoltagevires
mayneedobetakeroutofservicdorperiode®f48hours
andhavethetiresreplacetb preventatastrophteeand
wheéassembplfailurepotentiglicausg serios injuy or
death;

Conductidetaild identificaticard markig of al buried

electricakiriry prio to ary excavatiowork
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Table2.3.2NoApproactZonesor
HighVoltagePowerLines

Nomin&phas-to-phasevoltagerating distance

Minimum |

750 or moe voltsbu nomoe thar 150,00volts | 3meters

Morethan150,00®0lts but no morthan250,00( 4.5meters
volts

Moe than 250,00 volts 6 meters

Eye Hazards

Solidparticlefroma widevarietyfindustriadperationsnd/ or
aligud chemicalspraymaystrikea workeimtheeyecausingn
eyeinjuryorpermanertlindnessRecommendeneasures

include:

Useofmachinguard®rsplastshieldsand/ofaceandeye

| WORDBANKGROUP

Provisionshouldemadeforpersonsvhohavetowear
prescriptioglassegithethrouglheuseoverglasses

prescriptiomardenedlasses.

Weldig/ Ha Work

Weldingreatesan extremelprightandintensdightthatmay
seriosly injuraw o r kegesights extremeasesblindness
mayresultAdditionallyveldig may produe noxios fume to
whichprolongedxposureancauseserioushronidiseases.

Recommendadeasureinclude:

Provisionf prope eye protectiosud as welde goggles
and/om ful-fae eye shietl far al personrenvolvdin, or
assistingyeldingperationgdditionahethodmay
includeheuseofweldindparriescreenaroundhespecific
workstatior{asolidpieceoflightmetalcanvasprplywood
designetbblockweldindightfromothers)Deviceso

extratardremovaoxiousumesatthesourcenayalobe

protectiodevicessuch as safety glasses with side shields,

gogglesand/or dul fae shield Speciti Sag Operating
Procedurg$§OPsinayberequiredoruseofsandingnd

grindingoolsand/owhenworkingroundiquicchemicals.

Frequentheck®fthesaypesofequipmenriortouseto
ensure mechanical integrity igatgbracticeMachine

andequipmemguardinghoulconforno standards

publishetlyorganizatiorssichasCSAANSBEndISO(see

al Sectior2.3on Rotatingrd Movig Equipmerard 2.7
on PersonbProtectyEquipmej

Movingrea whee the distarg of sold fragmentdiquid,
orgaseousmissionsanreasonablyepredictee.g.
dischargefsparkgromametatuttingtationpressure
reliefvalvedischargeggwayfromplaceexpectetbbe

required.
Speciahotworkandfirepreventioprecautioresnd
Standar@®peratin§rocedurgl$SOPs¥houlde
implementeativeldingrhotcuttings undertakeoutside
establishedeldingvorkstationsndudig 6o HWork
Permitsstard-by fire extinguisherstard-byfire watch, and
maintainindpefirewatcHorupto onehourafterweldingr
hotcuttindhasterminatedSpecigbrocedurearerequired
forhotworbntanksrvesselshathavecontained

flammablmaterials.

Industridlehicl®rivingndSiteTraffic
Pooy traind or inexperiendendustriavehia drives have

increasedskofaccidenwithothewehiclegpedestrianand

occupied or transited by workers or visitors. Where machine

or work fragmentsuldpreseha hazadtotransient
workersrpasses-by,extraareaguardingrproximity
restrictigsystera shoud be implementedr PFE required

for transiestand visitors.

equipmenindustrialehicleanddeliveryehiclesaswellas
privag vehicls on-site al represerpotentiecollision
scenarioslndustrialehiclarivingndsitetrafficsafety

practicesclude:
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Trainig ard licensigindustriarehia operatarin the safe
operationf specializivehicle sud as farkliftsincluding
safdoading/unloaditgadimits

Ensurigdrives underg medicksurveillance
Ensuringnovingquipmentithrestrictedearvisibilitys
outfittd witraudil®# badeup alarms
Establishingghs-of-way sie speel limitsvehicle
inspectionequirementgperatingulesandprocedures
(e.gprohibitingperationfforkliftsvithforkandown
position)ard controof trafft patteraor direction
Restrictingpecirculatioofdeliverandprivaterehicle$o
defindrouts ard aras,givingreferencw6 ewa y 6

circulationyhereappropriate

Workig Environmeéfiemperature

Exposwto ha or cod workig conditiasin indoo or outdoor
environments can reutiperature steaglated injugr
death U= of personigorotectie equipmer{PPE to protect
againsttheioccupationhhzardsanaccentuatendaggravate
hea-relatedlinessesExtreméemperaturéspermanentork
environmenshoul be avoidd throup implementatiof
engineeringpntrolaindventilationwWterethisis notpossible,
sud asdurig shorterm outdoerorkfemperatuselated
stressnanagemeptocedureshouldeimplementashich
include:

Monitoringeatheforecastforoutdooworko provide
advancavarningfextremeveatheandschedutig work
accordingly

Adjustmeif wok ard reg period accordigto
temperatugressnanagemeptocedurgsrovidetly

ACGH7, dependingn the temperature and workloads

| WORDBANKGROUP

Useofprotectivelothing

Providigeay accestoadequathydratiosud as
drinkingvateiorelectrolytdrinksandavoiding
cansumptionfalcoholibeverages

ErgonomicRepetitivBotioniianuaHandling

Injurie due to ergonornifactorssud as repetitigmotionove-

exertion, and manual handling, take prolonged and repeated

exposureto developardtypicajlrequie period of weekto
months for recovemheseOHs problemshoud be minimized
or eliminatto maintaila productiverorkplaceControlsnay
include:

Facility and workstation design with 5th to 95th percentile

operationand maintenaesvorkes in mind

U= of mechani¢assist to eliminator redue exertions
requiredb lit material$rotl tods and work objects, and
requirigmuli-persa lifs if weight exced thresholds
Selectingrd designigtoos$ tha redue fore requirements
ard hoting timesard improg postures

Providig useradjustableorkstations
Incorporatimgstandstretchreak inb wok proceses,
ard conductgnjdb rotation
Implementirgualitcontroandmaintenangaogramthat
redue unnecessafprcesandexertions
Takingntoconsiderati@dditionalpeciatonditionsuch
aslefthandegbersons

WorkingtHeidnts
Fallpreventioandprotectiomeasureshouldeimplemented
wheneveaaworkers exposetbthehazaraffallingnorehan

two metersintooperatinghachineryntowateiorothetiquid;

Providingemporary shelters to protect against the elemeifttwhazardousubstancesrthrougtanopeningnawork

duringvorkingctities or for use asreg areas
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Installation of guardrails withaibiard toe board at the supplementadthdedicatediorkstationlluminatipas needed.
edee of ary fal hazad area The minimm limis for illuminatiointensitfor a range of

Propeuse of laddes ard scaffolglby traind employeegse  locations/activitegspeain Table2.33.
of fall prevention devices, including safety belt and lanygg, «-ishouinclude:

travelimitingleviceso prevenaccessofallhazard arear

fallprotectiodevicesuchasfullbodyharnessessedin Useofenerggfficienightsourcesvithminimurheat

conjunctionithshoclkabsorbinanyardsrsef- retracting emission

inertial fall arrest devices attached to fixed anaror point Undertakingeasuremeliminatglare reflectionand

horizontdife-lines flickerig of lights

Appropriate training in use, serviceability, and integrity of theTakmg precautions to minimizeoatd| optical radiation

necessarPPE includigdiret sunlightExposgto hidhintensitUv and

IR radiatio ard high intensjtvisibe light shoud als be
controlled

Inclusionfrescueandoar recoverplansard equipmetrio

respontoworkerafteranarrestedall
Controllingasetazardiaccordancaithequipment
lllumination specificationsgrtificationandremgnizel safety
Worlaredighiintensitghouldeadequatéorthegeneral standardg.helowesfeasiblelasd.aseshouldeapplied
to minimierisls.

24 ChemichHazards

purposefthelocatiomndtypeofactivityandshoulde

Table2.3.3MinimurLimitsForWorkplace Chemicalazardsepresergotentigbrillnesorinjundueto
llluminatiao Intensity

singleacuteexposurerchronicepetitivexposurétoxic,

Locatior/ Activity SIS corrosivesensitizig or oxidatie substancesThey also

Emergendjght 10lux represerd riskofuncontrollegactiornincludintheriskoffire

] ard explosigrif incompatiothemicalare inadvertegtiixed.
Outdoonon workingreas 20lux ) )
Chemicdlazardsanmostffectivelgepreventethrougta

Simp# orientabnandtemporaryisit§machine | 50 lux hierarch@&approdctha includes:
storagegaragewarehouse)

Replacemenfthehazardousubstanceithaless
Workspaewith occasiodaisudtasis only 1 lux )
(corridorsstairwaysdobbyelevatgrauditoriunetc.) hazardousubstitute

Implementatiofiengineerirgndadministratiwentrol

Mediunprecisiomork(simplessemblypugh 20 lux . L
machinevorksweldingpacing etc.) measure®avoidrminimizéhereleasefhazardous

substancedsatotheworkenvironmekeepinghe level of
Precisiowok (readingnoderatgdifficult 5 lux

assemblortingcheckingnediunbenctand exposurbelownternationaiygtablishearrecognized
machingvorksetc.)offices. limits
Highprecisiomork (difficidssemblysewinggolor| 1,000 3,000 Keepinghenumbeofemployeesxposedyrlikelyto

inspectiariire sortig etc.) lux

becom exposedoaminimum
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Communicatjchemiddhazardto workes through

labelig and markig accordigito nationkand internationally
recognizeckquiremengdstandard$ncludinthe
Internatioh@hemideésafey Card (ICSC)MaterialSafety
Data Sheets (MSDS), or equivdleytmeans of written
communicatishouldeinaneasilyunderstoodnguage
ard be readilyavailabléo exposeavorkerandfirstaid
personnel
Trainingvorkerintheuseoftheavailablenformatiofsuch
asMSDSskafeworkpracticesandappropriateseof PPE

AirQuality
Poorairqualityduetothereleasefcontaminanistothework
placecanresulin possibleespiratonyritationdiscomfortyr
illnesgoworkersEmployershouldakeappropriat@easures

to maintain air quality in the workTdreginclude:

Maintaininigvelsof contaminaniustsyapor@&ndgasesn
thewok environmeiat concentratisbelavthose
recommendés the ACGH® as TWAT L s\(tbreshdllimit
valued concentratioiswhichmostvorkersanbe
exposedepeatediB hours/dayiOhrs/weekyeelkafter
weel withousustainingdverséealtteffects.
Developingndimplementinvgprk practices to minimize
releasefcontaminanistotheworkenvironmeiricluding:
Directpipingfliquidandgaseousnaterials

Minimizd handlig of dry powder@materials;
Encloseaperations

Localexhausterilatioratemissiohreleasgoints

o O O O O

Vacuuntransfeofdrymaterialathethanmechanical
or pneumaticonveyance
0 Indoosecurestorageandsealectontainensather

thanloo® storage
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Whee ambiengircontainseveramaterialthathave
similaeffets on the sane bod orgas (additig effects),
takingntoaccountombingexposureusirg calculations
recommendémxt the ACGHS®

Whee workshifteextendeyoneighi(8)hourscalculating
adjustd workplazexposie criteid recommenddy the
ACGH?°

FreandExplosions
Firesandorexplosionesultingromignitiorfflammable
materialsrgasesanleadtolossof propertaswellaspossible
injuryorfatalitieso projectvorkersPreventioandcontrol

strategiemclude:

Storindglammableswayfromignitiorsourcesindoxidizing

materialsFurtheflammabgestorag area shoud be:

o0 Remotéromentryandexitpointsntobuildings

o Awayfromfacilitwentilatioimtake®rvents

0 Havenaturaprpassivéloorandceilindevelentilation
ard explosioventing

0 Usesparkprodfixtures

0 Beequippedithfireextinguishirdeviceandsef-

closing doors, and constructed of materials made to
withstand flame impingement for a moderate period of

time
Providingondingndgroundingf,andbetween,
containerandadditionahechanicélborlevelventilatioif
materialarebeingporcoulde,dispenseihthestorage
area
Whergheflammablmaterigb mainlcomprisedfdust,
providinglectricadroundingparkdetectiorand.if

neededquenchirg systems

69 ACGIH2005.
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Definingndlabelindirehazardgareagowarrmofspecial
ruleqe.g prohibitiomuseofsmokingnaterialgellular
phonesprotheipotentiaparkgeneratingquipment)
Providingpecifigvorketrainingnhandlingfflammable

mateials ard in fire preventioor suppression

Corrosivexidizingard reactig chemicals

Corrosivaxidizingandreactivehemicalgresensimilar
hazardandrequiresimilacontroineasureasflammable
materials. However, the added tohitaedechemicalss that
inadvertagmixiig or intermixghmay cau® serios adverse
reactionslhiscanleadtothereleas®fflammablertoxic
materialandgasesandmayleaddirectlyofiresand
explosion3.hesdypeofsubstancdsavetheadditiondlazard
ofcausingignificargersonahjuryupordirectontat;
regardlessfanyintermixinigsues.Thefollowingontrols
shouldeobserveihtheworkenvironmemtherhandlinguch

chemicals:

Corrosivaxidizingndreactivehemicalshoulde
segyegatd franflammaklmaterialard fran other
chemicalsf incompatibtlas (acid vs basesoxidizers
vs.reducersyatessensitives.watebasedetc.) storedn
ventilatedreasandin containergithappropriate
secondgrcontainméito mininze intermixgndurirg spills
Workersvto are requird to handt corrosivexidizingor
reactivehemicalshoul beprovidewvithspecialized
trainig ard providd with ard wearappropriaPPE(gloves,
apronsplastsuitsfaceshieldrgogglesstc). Where

corrosivexidizingyrreactivehemicalareused, handled,

or stored, qualified -idshoulde ensuredt alltimes
Appropriateéquippefirg-aidstationshout beeasily
accessibltroughodheplaceofwok andeyewash
stationsnd/oremergencshowershouldeprovidedlose
toallworkstationshergherecommenddidstaid

responsesimmediatBushingvithwater
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Asbesto€ontaininiglaterialtACM)

Theuseofasbestosontaininmateriall(ACM¥$houlde

avoiddin newbuildingor as anevmaterikin remodelgnor

renovation activities. Existing facilities with ACM should develop

an asbestos management plan which clearly identifies the

locatioswhee the AQMis presentits conditio (e.g whetheit
isinfriableformmith the potentito releas fibers)procedures
formonitormits conditiorproceduseto acces the locations
wheréACMs presento avoiddamageandtrainingfstaffivho
canpotentiallypomentocontactviththemateriaio avoid

damag ard prevehexposureTte plan shoud be made

available to all persons involved in operations and maintenance

activitiesRepair or removal and disposal of existing ACM in

buildings should only be performed by specially trained
personné followingostcountryecquirementsr in their

absencdnternationallgcognizeprocedure@

25 BiologicaHazards

Biologicagentsepresergotentigbrillnesrinjurydueto
singleacuteexposurerchronicepetitivexposureaBiological
hazardsanbepreventethosteffectively hsnplementing the

followingneasures:

If the nature of the activity pewsgtsanyharmful
biologicagetts shouldeavoidedrd replaed with an
agenthatundenormatonditionsfuse jsnotdangerous
orlessdangeroumworlers. If use of harmflagens can
notbeavoidedyrecautionshouldetakertokeepherisk

of exposwas low as possitd ard maintairgbelow

internationally established and recognized exposure limits.

1 Trainig of specializépersonrieard the maintenaeard removiemethods
applid shoud be equivaldrto tho® requird unde applicaklregulatiain the
Unitel Stats ard Europ (exampkeof Norh Americatrainig standarslare
availablat: http://www.osha.gov/SLTC/asbestos/traiing.htm

72 Exampleinclue the America Societ far Testig ard Material(ASTNIE
1368- Stadad Practie for VisuaInspectioof Asbest®AbatemerProjectsE
2356- StandatPractie for ComprehensiBuildig Asbest®Surveysard E
2394- Standat Practie for Maintenanc&enovativard Repaiof Installed
AsbesteCemetProducts.


http://www.osha.gov/SLTC/asbestos/training.html
http://www.osha.gov/SLTC/asbestos/training.html

Workprocessegngineeringndadministrativentrols The employer should at all times encourage and enforce the

shouldedesignednaintaine@ndoperatetb avoidor higheskevebfhygienandpersongirotectiorespeciallfpr
minimizeeleas@®fbiologicalgentsntotheworking activitieemployinggiologicagent®fGroup8 and4 above.
environmenthenumbeofemployeesxposedr likelyto Workinvolvinggentsn Group$8 and4should be restricted only
becomexposedhouldekeptata minimum. to those persons who have received specific verifiable training in
The employer should reviewssess&now and workingvithandcontrollinguchmaterials.
suspectepresencefbiologicalgentattheplaceofwork

ardimplemerappropriatsafey measurgsnonitoring, Area used for the handlig of Group 3 ard 4 biologidagents
trainingandtrainingerificatioprograms. shouldedesignetbenableheirfullsegregatiosndisolatiom
Measure® eliminatandcontrohazardéromknowrand emergenycircumstancesclue independémentilation
suspectediologicalgers at the pla@ of wok shoudl be systems, and be subject to SOPs requiring routine disinfection

designed, implemented and maintained in-cfEvation ~ andsteriationof thewok surfaces.
withthelocahealttauthoritiesndaccordintgprecanized
internationatandards. HVAGystemservingreasandlingsroup8 and4 biological
agentshouldeequippewithHidh EfficiencParticulatAir
Biologicagentshouldeclassifiethtofourgroug’ (HEPAfiltratiosystems=quipmershouldeadilyenableheir
disinfectioandsterilizatiomndmaintairgtard operaté so as

Group 1. Bidogicahgentsinlikelyocausehumarisease,

and consequently only require controls similar to those toprevengrowttandspreadingfdiseasagentsamplification

requiredorhazardousrreactivehemicaubstances: ofthebiologicagentsprbreedingfvectorg.g.mosquitoes

and flies of public health concern.
Grop 2: Biologicagentghatcancausehumardisease

andaretherebyikelyto requiredditinalcontrolshutare

unlikelyospreadothecommunity;

Group 3 Biologicagentshatcancauseseverdhuman
diseasepresent a serious hazard to workers, and may
present ask of spreading to the community, for which there
usuallys effectiverghylaxirtreatmerdvailablandare

thereby likely to require extensive additional controls;

Grouw 4: Biologicalgentshatcancauseseverdauman
diseasegreaseriouhiazardoworkersandpresena high
riskof spreadintpthecommunityprwhéh thee is usually

no effective prophylaxis or treatment available and are

therebyikelytorequireveryextensivadditionalontrols.

73 \Wold Healt Organizatio(WHQ Classificatioof Infectig Microorganisny
Rik Grogp (2003
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26 RadiologidaHazards

Radiation exposure can lead to patesttiahforinjuryor
seriouslinesgo workers Preventioandcontrobtrategies

include:

Placeofworkinvolvingccupationahd/onatural
exposure to ionizing radiatiord be establistaand
operateth accordamcwithrecognizeititerationasafety
standardandguideline¥ The acceptableffectig dose
limis appeaTabé 2.61.

Exposwrto nan-ionizig radiatio (includigpstatt magnetic
fieldssubrado frequencmagnetifieldsstatt electric
fieldsradidrequencgndmicrowaveadiatiodightand
nea-infraredadiatiorgndultraviet radiatiorghouldbe

controlletb internationglliecommenddimis’®.

Table2.6.1 AcceptabldffectiveDosel imitsfor
Workplacd&kadiologicaHazards

Apprentices
and
Workergmin.19 students
yearsofage) (1618years
Exposure of age)
Fiveconsecutivgearaverage 20mSvivear
i effectivelose 4
Singkyea exposure
[ effectivelose 50mSv/year 6 mSvlyear|
Equivaldrdos tothe lers of 150mSv/year | 50mSv/yeal
theeye
Equivalgrdog tothe 150
extremitg(handsfee) or the 500mSv/year mSviyear
skin

74 |nternatiohBast Safey Standat for protectivagainslonizig Radiatioand
for the Safey of Radiatio Sourceardits three interrelateSafey Guides

IAEAhttp://wwns.iaea.org/standards/documents/default.asp?sub=160

75 Fq exam@ ACGH (20@) ard Internatioh&ommissidfar Nan-lonizing
Radiatio(ICNIRR
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Inthecaseofbothionizing@ndnorionizig radiatiorthe
preferredhethodorcontrollingxposure ghielding and
limitingheradiatiosourcePersonglrotectivequipment

is supplementahlyorforemergenayse. Personal
protectvequipmeriar nea-infraredyisibleandultraviolet

range radiation can include appropriate sun block creams,
withorwithouappropriatecreeninglothing.

2.7 PersonbProtectie Equipment
(PPE)

Persnd ProtecteyEquipmer{PPE provideadditional
protectiotoworkergxposetbworkplackazardin

conjunctiowithotherfacilit)controlandsafetysystems.

PFEis considetto be alag resottha is aboe ard beyod the

othe faciliy controlandprovidetheworkewithanextrdevel

of persongrotectiamabé 2.71 preserggenerbexampleof
occupational hazards and types of PPE available for different
purposesRecommendeneasurgfor use of PFEinthe

workplaginclude:

Actie us of PPEif alternativieechnologiesiorkplansor
procedures cannot eliminate, or sufficiently reazee a
orexposure

Identicatiorard provsian of appropriatP FE tha offers
adequatprotectioto the workerco-workersand
occasioraisitorswithotincurrigunnecessary
inconvenientetheindividual

Propemaintenana#f PPE includingleaingwhen dirty

ard replaemertwher damageéor won out Propeuse of
PPEshouldepartoftherecurrertraininggrogramfor

employees
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SelectionfPFE shoul be basel on the hazad ard risk by recognizedrganizatisff.

rankinglescribedarlieinthissectionandselected
accordintpciitera onperformanandtestingstablished 28 SpECib.H azad Environments

Speciahazar@nvironmengseworksituationwhereallofthe
previouslglescribetlazardsnayexistundeuniquerespecially
Table2.7.1Summanpf Recommendedersonal
Protectie Equipment
Accordimg to Hazard inapplicatioofprecautiorisrequired.

hazardacircurstancesAccordinglextrgorecautions rigor

Objective ~ WorkplacdHazards Suggestd PPE Confine® pace
Aconfinedpacasdefineédsawhollhorpartiallgnclosed

Eyeand Flyingparticlesnolten Safey Glasse withsideshields

face metalliquil chemicals, | protectivshadesgetc. spacenotdesignedrintendeforhumaroccupancgndin
protection | gase®rvaporgight .
radiation. whichahazardouatmosphereoulddevelomsaresulbfthe
contentdpcatiomrconstructiasftheconfinedpaceordueto
Head Fallig objectsnadequate | Plast Helmetwih top ard side ) ) . ) . .
protection | heighclearangeand impatprotection. wokdoreinoraroudthe confindspace Ail p e-r enq ui r ed 0
overheagowecords. . . . . .
confinedpae is ore tha alo contaia physickor atmospheric
Hearing Noiseupltrasound. Hearig protectar(ea plug or hazardtha coutl trgp or enguithe persorf?
protection earmuffs).
Foot Fallig or rolliy objects, | Safey shos ard boos for Confinedpaceganoccutinenclosedroperstructuresr
protection | pointe objectsCorrosive | protectioagainsmoving . L. . .
or ha liquids. falliny objectsliquid and locationsSeriougnjuryorfatalitcanresulfrominadequate
chemicals. . . . .
preparatioimentera confinedpaceorinattemptingrescue
Hand Hazardamaterialguts | Glovesnadeofrubbeor franaconfind space Recommendenanagenmtapproaches
protection | orlacerationgjbrations, | synthetimaterial(Neoprene) .
extreratemperatures. leathersteelinsulating include:
materialetc.

Respirator| Dustfogsfumesmists, | Facemasiwib appropriate Engineeringeasureshouldeimplemented eliminate,

protection | gasessmokesvapors filtes for dus removéard air

iy act tothe degree feasible, the existence and adverse character
purificatiofthemicalsjists,

vaporsrd gases)Sing or ofconfinedpaces.

muli:gas personkamonitorgf

available. Permitequiredonfinedpaceshout be providewith
Oxyga deficiency Portals o supplid ai (fixed permanent safety measures for vemtiiipringand

lines).

_ ) rescueperationsy the extempossibler heareaadjoining
Onsieresce equipment.

anaccessoaconfinedpaceshoulgrovidempleoom

Body/leg Extreratemperatures, Insulatigclothingbod) suits,
protection | hazardaamaterials, apros etc of appropriate
biologidagentscutting materials.

ardlaceration.

foremergenagndrescueperations.

6 Examples;cludeheAmerica NationbStandasinstitue (ANSI),
http:/mww.ansi.ohgdtioninstitue far Occupatioh8afey ard Healtr$
(NIOSHhttp:/ivww.cdc.goesh/homepage.ht@anadiaStandards
Associati® (CSA)http://www.csa.ca/Default.asp?language=tigtish
Safey ard Heal Administratis (MSHAhttp://www.msha.gov

7T USOSHACFR 1910.146
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Acceshatcheshouldiccommoda8®%oftheworker
populatiowit adjustmesfor took ard protectizclothing.
ThemostcurrentSOandENstandardshouldecorsulted

fordesigrspecifications;
Pria to enty inb aperntirequiredonfind space:

o Processrfeedinesntothespaceshoulde
disconnecteat drainedandblankeéndlockel-out.
Mechanicalquipmerihthespaceshoulde
disconnectede-energizedockeebut ard bracedas
appropriat
Theatmosphengithirtheconfinedpaceshoulde
testedoassurgheoxygerontenis betweei 9.5
percehard 23 percentardtha the preseneof any
flammablgas or vape does na exced 25 percenof
itsrespectiveoweExplosiveimit(LEL.
Iftheatmospher@onditionarenotmet theconfined
spaceshoulde ventilatéunti the targé safe
atmosphere is achieved, byisoni/tobe
undertakewithappropriat@ed additiondPE

Safetyrecautionshoud inclué Sef ContaingBreathing
Apparatu$SCBA)ifelines ard safetywatchworkers
stationed outside the confined spificesce ard first
aidequipmemtedily available.

Befoe workergarerequiretbentera perntirequired
confinedpaceadequatandappropriatiainingn
confinedpacehazaraontrolatmosphertestingyuseof
thenecessary PE aswellastheserviceabiligndintegrity
of the PFE shouldeverifiedFurtheradequatand
appropriatescuend or recoveyplars ard equipment
shouldeinplacebeforeheworkeentergheconfined

space.

| WORDBANKGROUP

personsapablefprovidingidandassistancégr continuous
periodexceedingnehour. Theworkersthereforatincreased

riskshouldanaccidendrinjuryoccur.

Whee workes may be requiredo performvorkundetone
orisolatedircumstanceStandat OperatigmProcedures
(SOR) shoulthedevelopedndimplementedensurall
PPEard safey measurgare in pla@ befoe the worker
stars wok SOPshoulastablislata minimunyerbal
contacwiththeworkeatleasbnceevershourandensure
theworkehasa capabilitiorsummoningmergencsid.
Iftheworkeis potentiallgxposedtb highlytoxicorcorrosive
chemicalemergenceye-washandshowefacilitieshould
beequipedwithaudible@ndvisiblealarmsosummonid
whenevaheeyewash or showeis activate by the worker
and without intervention by the worker.

2.9 Monitoring
Occupationbkaltrandsafetymonitoringrogramshouldrerify
theeffectiveness preventioandcontrotrategiesThe
selectd indicat@rshoud be representativof the most
significardccupationdlealthandsafetyhazardsandthe
implementatiofpreventioandcontrostrategiesThe

occupatiohbealh ard safey monitorgpprgramshoud include

Safetynspectionesting@ndcalibratiorfhisshouldnclude
regulamspectioandtestingfallsafetyfeatureand
hazad contrbmeasurgfocusig on engineergand
persongbrotectefeaturesvok procedureplacs of

WOK, installationsgquipmenandtoolsusedThe
inspectioshouldrerifithatissued®PEcontinue provide
adequatprotectioandisbeingvorrnasrequiredAll
instrumentiastalledrusedormonitoringndrecordingf

workingnvironmeparametsshoulderegularliested

Lore ard Isolatd Workers andcalibratedindtherespectiveecordsnaintained.

A lone and isolated workewisrke outofverbaandlineof Surveillanag theworkingnvironmenEmployershould

sightcommunicatigvitha supervisootheworkersprother documerdompliancgsinganappropriatsombinatioof
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portablandstationargamplingndmonitorinipstruents. Thesystemandtheemployeshouldurtheenablend
Monitoringndanalyseshouldeconductedccordingp encourageorkersoreporto managemeall:

internationally recognized methods and standards. o Occuptionainjuriesndneamisses

Monitoring methodology, locations, frequencies, and o Suspecticassofoccupatiohdisease

parameteishoull be establistaindividuaifor each 0  Damgerousoccurencesandincidents

projecfollowingreviewfthehazardsGenerally, , , , )
Allreportedccupationatcidentgccugtionddiseases,

monitoringhouldeperformeduringzommissionirag dangerousccurrenceandincidenttogethewithnear

facilitiegrequipmerandattheendofthedefecand
”I auip misse shoud be investigatbwiththeassistancefa

liabily periogdand otherwisrepeatd accordigto the
yperiod P & perso knowledgeable/compitenccupatiohaafey. The

monitoringlan. . L
invesigatiorshould:

Surveillanagfworker$iealthWWherextraordinary

. . . o Establiswhahappened
protectiveneasurearerequiredforexampleagainst

o Determimthe caug of wha happened
biological agents Groups 3 arttifhhazardous Heorw PP

. . Identify m resn r revent a recurren
compounds)orkes shoudl be provied appropriatand 0 Identify measures necessary to prevent a recurrence

relevanhealtisurveillanqeriottofirstexposureandat Occupationatcidentanddiseaseshouldataminimm
regulaintervathereaftelre surveillaresshouldif be clasified accordigito Tabé 2.10.1. Distinctiois made
deemedecessanpecontinuedfteterminationfthe betweefatd ard nan-fatal injurie$hetwomaincategories
employment. are divided into three-catiegorgaccordigto tine of

TrainingTrainigactivitiefor employesard visitos should deattordurationftheincapacity work'The total work

beadequatelyonitoreenddocumente@urriculum, hourgduringhespecifiedeportingeriocshou be

duratioyard participantdymergeryexerdes including reportetbtheappropriategulatorggency.

firedrillsshouldedocumenteatiequatelyService Table2.9.10ccupationahccidentReporting
providerandcontractorshouldecontractualhgquiredo

submitotheemployeadequateraininglocumentation a. Fatalities b. Nonfatal c. Totd time lost
(number) injuries nonfatd injuries
(number}® (CEVS)]

b.l Lessthanone

befoe stat of ther assignment.

al Immediate

AccidentandDiseasemonitoring day
The employeshouldstablisprocedureandsystemsor a2 Witmamonth | b2 Upto3days | c1 Categorb.2
; - b3 Moethan3
reportig ard recording: a3 Withirayear d c2 Categorb.3
ays

o Occupationatcidentanddiseases

o Dangerapoccurrengand incidents

These systemshoudl enablevorkersoreporimmediately
to their immediate supervisor any situathmelidvey

presenta seriouslangetolifeorhealth.

78 The day on whit an incidetoccus isnat includdinb2ard b.3.
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3.0 Community Health and Safety
3.1 Water Quality and Availability..................... 77.. impoundmeéshoudl prevehadversimpactto the qualiy and
Wat(E Qua“ty ............................................. 77 ...... avallab”lwfgroundwatandsurfacavatewesources
Wate Availabilit..............cccocviiiiiiiiiiieiinnnee. ...
32 Structulésafey of Projetinfrastructer.............. 78 .
3.3LifeandFireSafetyL&FS)........cocorvrierrirns! 79.. WaterQuality
Applicabilignd Approat..........c...ccevvvvevvnnnnn.. 79... Drinkig wate sourcesvhethepubk or privateshoud at all
Specific Requirements for New Buildings..79 fimesbe brotecidsotha th ¢ dapplicabinational
L&FS MastePlan Revigvard Approva............. 80 Imeshe protecteso & meeorexcedapplicaginationa
SpecifiRequiremesiior Existig Building......... 81 acceptabilistandardsrintheimbsencehe curreneditiorof
Othe@Hazard...........coooeeveiiiieiiieeeee, 81.... WHD Guidelirefar Drinkig-WateiQualit. A emissions,
3ATraffiSafey......ccooeveveiiiie 81..... . .
3.5TranspodfHazardouslaterials...................... 82. wastewater effluents, oil and hazardous materials, and wastes
GenerdaHazardouslaterial$ranspar.............. 82 shouldemanagedccordintp theguidancerovidedhthe
MajofTransportatitlazars.......................... 83.. respectiveectionsftheGenerdEHSGuidelineiththe
3.6Diseasdrevention..........cccvvvvviiiiiiiiiiiiii, 85..... o o
CommunicablBSeases. ............cccverveeeeen. 85... objectivefprotectingoilandwateresources.
Vecto-Bore DiSeases.........cuvveevviveeiereeennennnd 85... . . :
37 EmergencPreparedng@rt RESpong............... 36 Whereheprojecincludethedeliverpfwatetothecommunity
COMMUNICAIGYSIEI. ... 86... ortousersoffacilitynfrastructutsucteshotehostsand
EmergendResources...........ccoueeeiieeenieand 87... hospitgpatients)yheravatemaybeusedordrinking;ooking,
Tral_nlg ard Updayg .......... e 87... washingandbathingwatequalitshouldcomplyvithnational
BusinesContinutard Contingenc................ 88 . ) ] N
Applicabyiard Approat.............cccevvvvveeennn. 89... acceptabiligtandardsrintheimbsencéhecurreneditiorof

Thissectioromplementseguidancerovidedhthepreceding
environmeritard occupatiohbealh ard safey sections,
specificallgddressingomeaspectsfprojecactivies taking
placeoutsidefthetraditiongdrojecboundariebutnonetheless
relatedotheprojecbperationgismaybeapplicablena
projecbasisThes@ssuesnayariseatanystageofa projeclife

cyck ard can hae animpatbeyod the life of theprojet

3.1 Wate Quality ard Availability

Groundwatandsurfacevaterepresergssentiaourcesf
drinkingindirrigatiomatetin developingountriegarticularin
ruralareasvhergpipedvateisupplymaybelimitedr
unavailablard whereavailableesourcearecollectetlythe
consunmewit litte or no treatmenProjetactivitiginvolving

wastewatelischargesyateextractiorgdiversioor

123

with WHD Drinkig Wate Guidelines. Water quality for more
sensitivavelbeirg-relatedlemandsuchaswateusednhealth
care facilities or food production may megyesteingent,
industrgpecific guidelinesstandardsisapplicable Any
dependendgctorassociatediththedelivenfwatetothe
locakommunitshouldeplannedorandmanagetbensure
thesustainabilibfthewateisupphpyinolvinghecommunity

its managemeéto minimie the dependelrydn the lorgrterm.

Wate Availability

Thepotentiaffecbfgroundwater surfacevatembstraction
forprojecactivitieshouldeproperlgssessethrougla
combinatiooffieldteging ard modeligtechniguesccounting
forseasonalariabilitgndprojectedhangesrdemandhthe

projectrea.
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Projecactivitieshoulchotcompromigbeavailabilitgfwater
forpersondlygien@meedsandshouldakeaccoundfpotential
futueincreasem demandTheoveraltargeshouldethe
availabilityf 100litersperpersomperdayalthouglowetevels
maybeusedo meebasidcealtlrequirement$ Waterolume
requiremenferwelbeimgrelatedlemandsuchaswateusein

hedthcarefacilitiesnayneedobehigher.

3.2 StructurbSafey of Project
Infrastructure

Hazardposedothepubliavhileaccessingrojectacilitiesnay

inclue:

Physicalraumassociatedithfailureofbuildingtructures
Burnsandsmokénhalatiofranfires
Injuriesuffere@sa consequenadfallsorcontactvith
heavyequipment
Respiratorglistresgromdustfumesoprnoxiousdors
Exposuréohazardousaterials
Reductioof potentighazardss bestaccomplishetiringhe
desig phag when thestructuralesignlayoutindsite

modifications candumptednoreeasily.The followigissues

should be considerediacdrporated as appropriate into the

planningsitinganddesigrmphase®faproject:

Inclusion of buffer strips or othbvdeetphysical
separatioaroungbrojecsitesoprotecthepublidrom
majo hazard associatbwih hazardamaterialincidents
orprocesfailue, aswellasnuisancessueselatedo
noisepdorsprotheremissions
Incorporatiafsitingandsafetyengineeringriterido
preventailuresluetonaturatisksposedyearthquakes,

tsunamisyindfloodingandslideandfire.Tothisend all

7 Wortl Healt Organizatio(WHQdefine 100 liters/capita/das the amount
requird to mee al consumpticard hygiee needsAdditiorlanformatimon

projecstructureshouldedesignethaccordanosith
engineergand desig criteld mandateby site-specific
risksjncludingutnotlimitedo seismiactivityslope
stabilitywird loadingard othe dynantiloads

Appicatio of localy regulatéor internationghiecognized
buildingode® toensurestructurearedesignednd
constructéin accordanceithsoundarchitecturahd
engineering practice, including aspects of fire prevention and
response
Engineerandarchitecteesponsiblerdesigningnd
constructirgcilitiedyuildingplantandotherstructures
shouldertifitheapplichlityandappropriatenesihe
structuratriteri;mployed.

Internationabdessuchasthosecompile@ythelnternational
Coak Counti(ICQ8L ar intenddto regulathe design,
constructioandmaintenanadabuiltenvironmeandcontain
detdiedguidancenallaspectefbuildingafetyencompassing
methodologlyes practicesard documenticompliance.
Dependingnthenatureofa projectguidancerovideththe
ICCorcomparableodeshouldefollowedasappropriateyith

respetto:

Existingtructures

Soilsandfoundations

Sitegrading

Structuralesign

Specific requirements based on intended use and occupancy
Accessibility ameans of egress

Type of construction

Rooflesigrandconstruction

Fie-resistantonstruction

Flaod-resistantonstruction

801L00SH2001 http://www.ilo.org/public/english/protection/

lowe servie leve ard potentiimpac on heal ae describeéinfi Do me s t | safework/gs/english/download/e000013.pdf

Wate QuantityServie Levéard Health2003.

8 |CG 2006.

http://www.who.int/water_sanitation_health/diseases/wsh0302/en/index.html
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Constructianaterials

Interioenvironment

Mechanical, plumbing and electrical systems
Elevatorandconveyingystems
Firesafetysystems

Safeguastluriig construction

Encroachmexih pubk righ-away

Althoulymagr desigrchangesaynotbefeasibleluringhe
operatiophaseofa projecthazardnalysisanbeundertaken
toidentifppportunitiee reducgheconsequences$a failureor
accident. lllustrative management actions, applicable to
hazardamateris storageanduse,include:

Reduciginventorgof hazardamaterialthrough
inventorgnanagemeandprocesshangesogreatly
reducereliminatéhepotentiadffsiteconsequencesa
release

Modifyigproces or storag conditiostto redue the
potential consequences of an accidesitalelffase
Improvipshutdow and secondgrcontainmérto reduce
theamountfmateriakscapinfromcontainmeandto
reduethereleae duration
Reducintheprobabilitthatreleasesvilloccuthrough
improve sike operatiaard contrgland through
improvements in maintenance and inspection
Reducigoftsiteimpactefreleasethrougimeasures
intendetb contairexplosionandfires alerthepublic,
providdorevacuatioofsurroundingreasestalish safety
zonesround site andensurgheprovisionfemergency

medicaservicesothepublic

33Lifeard Fire Safey (L&FS)

Applicabiliy ard Approach
Allnewbuildingaccessiblthepublishouldedesigned,

constructedrd operatdin ful compliarewit locd building

125

codeslocafiredepartmemégulationgcalegal/insurance
requirementandinaccordancgithaninternationatycepted
lifeandfiresafety(L&FS¥tandardl heLifeSafetyCodé&2 which
provideextensirdocumeation on life and fire safety
provisions, is oeeamplef an internationglccepte standard
andmaybeusedodocumerdgomplianceiththeLifeandFire
Safey dbjectiveoutlineéhtheseguideline Wihregadto

theseobjectives:

Projetsponsis drchitectandprofessionabnsulting
engineershouldlemonstrateataffectethuildingmeet
thesdifeandfiresafetyobjective

Lifeandfiresafetysystemandequipmershoulde
designedndinstalledisingappropriatgrescriptive
standardand/operformandeasediesignandsound

engineeringractices.

Lifeandfiresafetydesigreriteridorallexistindpuildings
shoud incorporatal locabuildig code ard fire
departmemegulations.

Theseauidelineapplhytobuildingthatareacassibleothe
publicExamplesfsuchbuildingsclude:

Heah ard educatiofacilities
Hotelsconventiocentersandleisurdacilities
Retaibndcommercifdcilities

Airportspthempublidgranspotterminalgransfefacilities

Specift Requirerentsfor New Buildings

Thenatureandextenbflife and fire safsystemsequireavill

depenanthebuildingype structuresonstructionccupancy,
andexposures$ponsorshoulgrepara LifeandFireSafety

MastePlan identifyimmajao fire riks, applicablcodes,

standardandregulationgndmitigatiomeasureghe Master

82 USNFPA.

http://www.nfpa.org/catalog/product.asp?category%5Fname=&pibt¥)1 06 &t

5Fpid=10106&src%5Fpid=&Ilink%5Ftype=search
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Planshouldepreparetlya suitablgualifiegrofessionand
adequatelyoverputnotbelimitedo, theissuesaddressed
brief} in the followig pointsThe suitaly qualifiegrofessional
selectedo preparegheMastePlanisresponsibliera detailed
treatmetrof the followigillustrativerd al othe required,

issues.

Fie Prevention
Firepreventioaddressetheidentificatiasffirerisksand
ignitio souces ard measureneedd to limt fad fire and smoke

developmenfthesassuesnclude

Fue load ard contrbof combustibles
Ignitiosources

Interiofinis flane spred characteristitisterior
finis,smokegroductiocharacteristittuma

acts ard housekeepard maintenance

Mean®fEgress

Meass of Egres includs al desigg measuretha facilitat a

WORDBANKGROUP

Compartmentation
Compartmentatiomolve al measurgto prevetor slavthe

spreadffireandsmokeincluding:

Separations
Firewalls
Floors
Doors
Dampers

Smokeontrosystems

FireSuppressiandControl
Fie suppressitard contrbincludegllautomatiandmanual
fireprotectiomstallatiansud as:

Automatisprinklesystems
Manuaportablextinguishers

Firehosereels

EmergendyesponsBlan

safe evacuation by residents and/or occupants in case of ﬁr@rblgmerger}d?espormle Is asetofscenaribased

otheemergengsudas.

Clearynimpedeglscapeoutes
Accessibijito the impaied/handicapped
Markigard signing

Emergendighting

Detectioard Alam Systems
Thee systers encompasal measuredncluding
communicatiamdpubli@ddressystemseededo deteca

fir ard alert:

Buildig staff
Emergenaesponsteams
Occupants

Civildefense

126

procedure®assisstaffandemergenaesponsteans during
reallifeemergenandtrainingxercises hischapteoftheFire
and Life Safety Magtkn shoud inclue an assessmeof local

firepreventioandsuppressiorapabilities.

Operatioand Maintenance

Operatioard Mdntenaneinvolve preparigschedukefor
mandatomegulamaintenaeand testiig of life and fire safety
featuresoensurehatmechanicag)ectricagndcivilstructures
andsystemareatalltimedn conformanaeithlife and fire

safetydesigreritera ard requird operationaeadiness.

L&FSMaste Plan Reviev ard Approval
A suitably qualified profesgwaphreand submits Life
andFireSafetfL&F$MastePlanincludig preliminary
drawingandspecificationandcertifiegha the desgn
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meetgherequirementdthesd &FSyuidelines.he
findinggandrecommendationitherevievare then usel to
establistheconditionsfa CorrectivActiorPlananda
time frane for implementyihe changes.

The suitaby qualifid professiothaonducts revievas part
oftheprojectompletiotestatthetimeoflife and fire safety
systeratesting andcommissionirgndcertifieshat
constructiaof thesesystems has been carried out in
accordanogiththeacceptedesignThefindingand
recommendation$therevievare usedsthebasidor
establishgprojetcompletioor to establis the conditions
ofa PreCompletioCorrectevAction Plan ard atine frame

forimplementirigechanges.

Specift Requiremesfor Existing

Buildings
Alllifeandfiresafetyguidelineequirementsrnew
buildingapplyto existindpuildingprogrammeidr
renovatiorAsuitaly qualifid professiohaonduts a
completéfe and fire safety revaoéexistingpuildings
slated for renovation. The findidgecommendatsof
the revievare usedasthebasigoestablisthescopeof
work of a Corrective Action Plan and a time frame for
implementirtgechanges.
If it becomes apparent that life and fireadigtpnare
deficient in an existingglimgthatis notpartoftheproject
or that has not been programmed for renolifetzon a
firesafetyreviev of the buildig may be conducttby a
suitablgualifiegrofessionalhefindingsind
recommendationftherevievareusedasthebasigo
establisthescopeofworkofa CorrectivActiorPlananda

time frane for implementirthe changes.

Other Hazards

earthquakesunamisfloodswindstormand fires from
surroundingreas).

Allsuchstructureshoulde designed in accordance with
the criteria mandated by sityatiionati¢ ard geolog
specifitocatiomisks(e.g.seismiactivitywindoadingand
othedynamc loads).
Structurangineerandarchitecteesponsiblerfacilities,
buildingglantandstructureshoulaertiy the applicability
andappropriatenesfthedesigreriterilmployed.
Nationabrregionabuildingegulationtypicallgontairire
safetycodesandstandars® or the® standarslare fourdin
separat&ireCode$48 Generally, such codes and
regulationscorporateirthecomplianceequirementgith
respect to methodology, practice, testing, and other codes
ard standard8 Sud nationallreferenamaterial

constitutetheacceptable fire life safety code.

34 Traffic Safety

Traffiaccidenthawe becora oneofthemossignificartauses
ofinjurieandfatalitieamongnemberefthepubliavorldwide.
Trafficafetyshoulde promoteby al projetpersonra@uring
displacemetaandfromtheworkplacendduringpperationf

project equipment on private or public roads. Prevention and
control of traffic related injuries and fatalities should include the
adoptionfsafetyneasuretha are protectirof projetworkers
andofroadusersincludinghosevhocaremostvulnerabli
roadtrafficaccideis’. Roadsafetynitiativeproportion&bthe

scopeandnaturenfprojectctivitieshouldnclude:

83 Fq exampleAustraligCanadaSouh AfricaUnitel Kingdom
84 Réglementationcendi [des ERP]
85 USANFPA2006.

86 Prepare by Nationglnstituteard Authoritiesut as America Societ for
Testigard Material6AS™), Britis Standasl(BS), Germa Institi of
StandardizatigDN), andFrenb Standarsl(NF)

Facilities, buildings, plants, and structures should be sitéat@éhtiorianformativon vulnerabluses of pubki road in developing

tominimizeotentiaisksfromforceofnaturde.g.
127
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Adopbn of besttransporsafetypracticeacrossallaspects Employingafetrafficontromeasuresncludingoadsigns
of projetoperatiagwit the god of preventitraffic andflagpersonsowarnofdangerousonditions

accidentandminimizinigjuriesufferedyproject
personneindthepublicMeasureshouldnclude: 35 Transpor of Hazardos Materials

0 Emphasizingieaspectamongirivers GenerbHazardosMaterias Transport

o Improvigdrivingkillsandrequirinticensingfdrivers

s . . - Projectshouldhaveprocedures placehatensure
0 Adoptingimitortripduratiomndarrangindriver ) ® P

rostersoavoicbvertiredness complianosithlocdlavs ard internationatéquirements

- . licablothetran fhazar terialsncluding:
0 Avoidingangerouutesandtimesofdaytoreduce applicablothetranspowfhazardousiaterialsncluding

the rik of accidents o IATArequiremerisfor ar transport
0o Us of spee contrbdevice (governoysn trucksand 0 IMD&Co@® seatransport
remotemonitorinof drive actions 0o UNModeRegulatiaf of other international standards

, i aswellaslocarequirementsrlanctransport
Regulamaitenane of vehiclesnduseof manufacturer
0 Hostcountrgommitmentsdethe BaséConvention
ontheControbf TransboundaMovementsf
HazardaMWase andtheidisposandRotterdam

Conventioon the pria Infom ConsetProcederfor

approvegartgominimizeotentiallyeriousccidents
cause by equipmemalfunctioor prematwfailure.

Whereheprojectaycontributeoa significatincreasin traffic

alongexistingoadsprwhergoadiranspoiit a significant CertaitHazardoushemicalandPesticideis

componemtfa projectrecommendeneasurginclude: Internation@rac, if applicaklto the projetactivities

Minimizingedestriamteractiowithconstructiorehicles The procedussfor transportatief hazardaamaterials
Collaboratnwih locdcommunitieand resposible (Hazmatsyhouldnclude

authoritie® improveignageyisibilitandoveralsafetyof o Propetabelingfcontainerincludintheidentifiand
roads, particularly along strelobated near schools or guantitpfthecontentyazardsandshippecontact
othelocationwherechildremaybepresen Collaborating information

wih locacommunitson educatioaboutraft and o Providing shippinglocumer{e.g shippingnanifest)
pedestriasafety(e.g schookducationampaign® thatdescribethecontentsftheloadandits
Coordination wémergenaespondert® ensurdhat assciatechazardin additionothelabelingfthe
appropriate first aid is provided in the event of accidents container3 heshippingocumerghoulastablish
Usindocallysourcednaterialsyhenevguossiblep chairmof-custodysingnultiplsignedopiesoshow
minimizé&ranspordistance Locatingssociatedacilities thatthe waste was properly shipped, transported and
sud asworkecamp<loseo projecsitesandarranging receivettytherecyclingrtreatment/dis@b&cility

workebustranspotb minimizingxternataffic

89 |ATA2005www.iata.org
D Mo www.imo.org/safety

88additionaource of informatiofor implementatiof road safey measureis 91 Unitel NationsTranspoof DangeraiGood - ModéRegulationd 4th
availalelat WHQ1989Ros et al, 1991 Tsunokasvard Hoban1997and Revisd EditionGenes 2005.
OECD1999 http://iwww.unece.org/trans/danger/publi/unrec/rev14/14files_e.html
o Ensuringhatthevolumenatureintegritgnd transporreappropriat®rthetype ard quantjtof
protectionfpackagingndcontainenssedor hazardoushateribard mods of transpdainvolved
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0 Ensurigadequatranspavehict specitations

o0 Trainigemployesinvolvd in the transportatiof
hazardousaterialeegardingropeshipping
proceduresndemergengyrocedures

0 Usindabelingindplacardinfexternadignson
transpontehiclespsrequired

o Providing the necessary mieaesiergenaesponse

oncal 24 hours/day

Maja Transportatio Hazards

Guidane relatel to majotransportatidnazard shoud be
implementadadditiono measurepresentein the preceding
section for preventing or minimizing the consequences of
catasrophs releass of hazardaamaterial whichmayresulin

toxicfire explosiomgrothehazardguringransportation.

Inadditiomothese aforementionpdocedureprojectsvhich
transpottazardaimaterialat or abowe the threshold
guantiti€d shoulgprepare HazardaiMaterial Transportation

Plancontaininglloftheelementpresentetelok?

Hazard\ssessment
The hazad assessméshoud identif the potentichazard

involveéhthetransportatiafhazardaimaterialbyreviewing:

The hazad characteristiof the substancsdentifie during
thescreeningtage

The histoy of accidentdoh by the compayard its
contractormvolvingpazardaamaterialtransportation

22 Threshdlquantitefor the transparof hazardus materialare fourd in the UN
I Transpaoof DangeraiGoodi ModéRegulatiecited above.

% Fa furthe informatimard guidancepleas refe to Internatioh&inance
Corporati(IFQ HazardaMaterialTransportatidManuaWashington,
D.C.Decembe2000.
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Theexistingriteridorthesafetransportatiaihazardous
materia, includig environmentaanagemenystems
usedbythecompangnditscontractors

Thé revievshoull cove the managemeéactionspreventive
measureandemergenagsponsproceduresescribetielow.
The hazad assessméhels to determiewhat additional

measuresayberequiretbcompletéheplan.

ManagemeActions

ManagemenfChangetheg proceduseshoud address:

0 The technical basis for chandezérdoumaterials
offeredortransportatiomutesand/oprocedures
Thepotentidmpacbfchangesnhealttandsafety
Modificatitrequird to operatigprocedures
Authorizatioequirements

Employesaffected

O O O o o

Trainingeeds

Compliancgudit:A compliance audit evaluaiegpliance
withpreventiorequiremenisreachtransportan route or
for eahhazardaamaterials appropriaté compliance
auditoveringachelementfthepreventiomeasuregsee
belowshouldeconductedtleaskeverthreeyearsThe

audiprogranshouldnclude:

0 Preparatioofareporbfthefindngs

o Determination and documentation of the appropriate
responsto ead finding
o Documentatitimatanydeficienclgasbeencorrected.

Incideninvestigatiomcidents can provide valuable
informatimabodtransportatidiazard ard the steps
neededoprevenaccidentaitleasesTheimplementation

ofincideninvestigatiqgerocedureshoulénsurehat:

0 Investigatiorseinitiateghromptly
0 Summarsof investigatistare includd in areport
0 Reportindingeandrecommendaticm®addressed
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0 Reportarereviewewvithstaffandcontractors Preventivigleasures
EmployeParticipatiofihee shoud be awritte plan of Tre plan shoudl inclué procedrestoimplemergreventive
actiorregardintheimplementatiofactiveemployee measurespecifito ead hazardoumaterieoffere for
participatitin the preventioof accidents. transportatiomcluding:

Classificatiandsegregatioofhazardaamaterialin
Contractor3ite plan shoud inclué procedusgo ensure

that:

warehousaard transpdaunits

Packagingndpackagintgsting
0 Thecontractds providetvithsafetyperformance . ) o
. Markingndlabelingfpackagecontainimhazardous
proceduresndsafetyandhazardnformation .
. materials
o Contractoabserveafetypractices
) . Handlingndsecuringackagesontainingazardous
o Verifythatthecontractactsresponsibly o ]
material transpaunits

The plan should also include additional procedures to ensur@larkin@ndplacardingftranspounnits

the contratoss will: Documentati¢e.g billsoflading)

o Ensureppropriateainindortheirrmployees Applicatioofspeciaprovisiongsappropriate

o Ensurgheiremployedsnowprocesfiazardand
applicablemergengctions EnergencyreparednesmdResponse

0 Prepar@ndsubmitrainingecords It is important to devemxedures and practices for the

o Infornremployeeabouthehazardpresentetytheir handlingf hazardosmaterialthatallowforquickandefficient
work response®accidentthatmayresultninjuryorenvironmental

Training Godl traiting programon operatigprocedures damageTte sponspshoud prepareanEmergency

willprovie the employeswit the necessgrinformatioto Preparednesnd ResporesPlan tht shoud cover:

understanikowto operatsafelyandwhysafeoperations Planningoordinatiomhisshouldncludgrocedure®r:

areneededThetrainingrogranshouldnclude: o Informinghepublicandemergencsesponsagencies

0 Thelig of employesto be trained o Documentirfigstaidandemergencyedicafreatment

0 Specifitrainng objectives 0 Takingemergenaggonseactions

0 Mechanisnmsachievebjective§.e handson 0 Reviewingndupdatingheemergencgespons@lan
workshopsjdeosetc.) toreflecthangesndensuringhattheemployeeare

0 Meastodetermimthe effectivenssf the training informedfsuchchanges

rogram
prog Emergendyquipmentheplanshouldncludgrocedures
o Trainingrocedure®rnewhiresandrefresher . _ ) o
forusinginspectingestingandmaintainingmergety
programs .
responsequipment.

Trainingemployeeshouldetrainedn ary relevant

procedures
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36 Diseas Prevention

Communical@Diseases
Communicahbliiseaseposea significaqgublihealtithreat
worldwidédealtthazardsypicallpssociatedithlarge
deelopmenprojectarethoserelatingo poorsanitatioand
livingconditionsexuatransmissicandvecte-bornanfections.
Communicahbliiseasesfmostconcerauringheconstruction
phagduetolabomobilityre sexuajHtransmittbdiseases
(STDB), sud as HIV/AIDS Recognizgtha no singk measure
is likelyto beeffectiven thelongterm successfunitiatives
typicallinvolve combinatiosfbehavior@ndenvironmental

modifications.

Recommendéuterventiorettheprojecteveindude®

Provdingsurveillancandactivescreeningndtreatmeruf
workers

Preventinginesamongvorkerénlocalcommunitidsy.

0 Undertakingealtrawarenessndeducatiomitiatives,
forexampldyyimplementirapinformatiostrategyo
reinfoge perso-to-perso counselgaddressing
systentifactos tha can influeneindividudehavior
aswellaspromotinpdividuadrotectioand
protectingthergrominfectiorhyencouragirgpndom
use

0 Trainiig healbh workesin diseas treatment

o Condutirgimmunizatiggrogramfrworkerén local
communitigeimprovéealttandguardagainst

infection
o Proudinghealttservices

Providingreatmerthrougistandardasemanagemeint
onsiteorcommunityealtrcarefacilitiesEnsurigready

9 Additionlasourcs of informatioon diseas preventivinclue IFG 2006;
UNDPR20002003Wallg et al, 2000Kindhause2003Heymanr2004.
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acces tomedicdireatmentonfidentializndappropriate
care particularkyithrespecto migrantvorkers

Promotingollaboratiomit locd authorit&to enhance
acces ofworkergamiliesindthecommunittp public
healttserviceard promat immunizatn

VectorBorne Diseases

Reducintheimpacbfvectobornaliseas@nthelorg-term

health of workers is best accomplished through implementation of

diverse interventions aimed at eliminating the factors that lead to

disease Projetsponsorsn clo® collaboratowvih community
healtrauthoritiesanimplemeranintegratedontrostrategyor

mosquitard othe arthropdborre diseasstha mighinvolve:

Preventioof larvdard adul propagatiothrou sanitary
improvemensndeliminatioof breedindhabitatsloseto
huma settlements

Elimination of unusable impounded water
Increasin wate velocitin naturband artificiathannels
Considerintpegpplicationfresiduahsecticide
dormitgrwalls

Implementatiofintegratedectocontd programs
Promotingseofrepellentglothingyettingandother
barries to prevetinset bites

U= of chemoprophylsdirug by nan-immune workeasd
collaboratingithpublidealttofficialsohelperadicate
diseasreservoirs

Monitorgnard treatmerdfcirculatingndmigrating
populatiorts preventliseaseeservospread
Collaborati@ndexchangefinkindservicesvithother
controprogrammtheprojecareato maximizbeneficial
effects

Educatingrojecpersonnendarearesi@nts onrisks,
preventiomndavailablaeatment
Monitoringpmmunitiefurindhigrriskseasons to detect

andtreatcases
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Distributingppropriateducatiomaterials
Followingafetyguidelineforthestoragetransporgnd
distributioof pesticide® minimie the potentitfor misuse,
spills, and accidental human exposure

3.7 Emergeng Preparednesand
Response

Anemergendg anunplanneedventvhera projecoperation
losescontrolorcouldosecontrolpfa situatiothatmayresultn
risks to humarhealthpropertygrtheenvironmergijthemvithin
thefacilityprinthelocacommunityEmergenciatnot
normajlinclue sak wok practicefor frequetupses or events

thatarecoverethyoccupationhkaltrandsafety.

Al project shaild hae an EmergendPreparednssnd
ResponsPlan tha is commensueatvih the risks of the facility

ard tha includethe followig bast elements:

Administratigpolicypurposedistributiomlefinitiongtc)
Organizatimfemergen@reagcommid centers,
medicadtationsgtc)

Rolesandresponsibilities

Communicatigystems
Emergenagsponserocedures
Emergeryaesources

Trainingndupdating
Checklistgoleandactioristandequipmertthecklist)
BusinesContinujtard Contingency

Addibnainformatiois providd for key componestf the

emergenagylan, as follow below.

Communicatin Systems
Workenotificatioandcommunication

132

Aambellsvisudalarmsor othe& forns of communication
shoudl be usaltoreliabjfalet workes toanemergenc Related

measuremclude:

Testingvarningystematleas@annuall{firealarms
monthlyard moe frequenlif requird by locdregulations,
equipmenty othe considerations

Installing badcupsystenforcommunicatiooasie with
oftsikeresourcg suchasfiredepartmestin the event that
normacommunicationethosimay be inoperabldurirgan

emergecy

Communityotification
Ifalocacommunityaybeatriskfroma potentisdmergency
arisin@tthefacilitythecompanghouldimplement

communicationeasureto alet the communitgud as:

Audibl@larmssuchasfirebellsorsirens
Fanouttelephonealllists

Vehi@ mountd speakers
Communicatidgtail®fthenatureoftheemergency
Communicatjprotectiooptios (evacuatigmuarantine)
Providingdvisenselectingnappropriaterotection

option

MediandAgencyrelations
Emergendnformatioshoud be communicadéo the media

through:

Atrainediocakpokespersabletointeractithrelevant
stakeholderandofferguidancéothecompanfor
speakingpthemediagovernmerandotheragencies
Writterpresgeleasewithaccuratenformatioappropriate
levebfdetaifortheemergencgndforwhichaccuracgan

beguaranteed



Emergency{esources Considerithe quantityresponstime capability,
limitationgndcostoftheseesourcedorbothsite-specific

FlnancandEmergendilunds emergencieard communyjtor regioneemergencies

Amechania shoud be provide for fundig emergency Considerinexternbresourceare unable to provide
activitie sufficientapacitguringa regionatmergencgndwhether
additionaksourcemayneedobemaintaineohsite
FireServices
The compayshoud considethe leveé of loca fire fighting Mutuadid
capacity and whether equipewavdilabléoruseatthe Mutuahidagreementiecreasadministrativenfusioand
faciliyinthe evetiof amajo emergernyor naturbdisaster. provide a clear basis for responmsetimyhidproviders.

If insufficient capacity is available, fire fighting capacity
. . . Whereappropriateputuahidagreementshoulde
should be acquired that may include pumps, water supplies,
. maintainedithotherorganizationie allowforsharingf
trucks, and training for personnel.
personnel and specialized equipment.

Medicabervices :

S Contat.ist

The compaypshou provid firg ad attendastforthe
. i ) ) Thecompany should develop a list of contact information for

facilityaswellasmedicatquipmersuitabléorthe

i allinternahndexternalesourceandpersonnel helist
personnelypeofoperatiogndthedegreeftreatment
. . ) . . shouldncludehenamegdescriptiotgcatiorandcontact
likelytoberequiregriortotransportatiagahospital.

detailgtelephonemailforeachoftheresourcegndbe

AvailabiligfResources maintainednnually.

Appropriaimeasurefar managigthe availabilitofresources

Trainingard Updating
The emergernypreparednsgacilitie ard emergengcresponse
Maintaining a list of external equipment, personnel, faciljig§s require maintenance, review, and updating to account for

ca% of anemergendnclude:

fundingexperknowledgendmaterialthaimaybe changeequipmenpersonneindfacilitiesTraining
required to respond to emergencidistBheuld include  ,rogramandpracticexerciseproviddortestingystemso
personnatithspecializeeixpetise for spil clea-up,flood ensuranadequatkevebfemergengyreparednesBrograms

controlengineeringyatetreatmengnvironmentstience, should:

etc, orary of the functiosrequird to adequatgrespond

. - Identifyrainin ntherolesan
totheidentifiedmergency dentifyrainingieedasecntherolesand

. , responsibilitiesgpabilitiemndrequirements personnel
Providingersonnaethocanreadilcallupresourcess )

: inanemergency
required

_ ) ) Developtraininglantoaddresseedsparticularfprfire
Trackhgandmanaginthecostsassociatedithemergency o ) .
fightingspilresponserdevacuation

resources
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Conducarmualtrainingatleas, and perhap norefrequent
trainingvhertheresponsecludespecializeglquipment,
proceduresyhazardsprwherotherwisenandated
Prowdle trainig exercisgto allav personrehe opportunity

toted emergengreparednesncludin:

o Deskopexercisewithonlyafewpersonnelyherehe
contaclistsaretestecandthefacilitieand
communicatiassessed

0 Responsexercisedypicallynvolvingrillsthatallow
fortestingpfequipmerandlogistics

o Debrieupam completh of atrainig exercisto assess
whatvorkedvellandwhatspectsequirémprovement

0 Updée the plan asrequirechfte ead exerciseElements
oftheplansubjectosignificarthangésuchascontact
listg shoudl be replaed

0 Recordrainingctivitieandtheoutcomesfthetraining

BusinesContinuity ard Contingency

Measuremaddresdusinessontinuitgndcontingendyiclude:

Identifymreplacemesupplisor facilitisto allavbusiness
continuitfollowingnemergencyorexampleakernate
sourcesfwaterelectricitygndfuelarecommonligough
Usingedundardrduplicatsupplsystemss partof
facilityoperation®increas¢helikelihoodfbusiness
continuyt

Maintaingbad-ups of critichinformatioin a secure
locatontoexpedit¢éhereturrtonormabperationfollowing

anemergenc
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4.0 Construction and Decommissioning

planneduringperiodefthedaythatwillresultn least

AL ENVIFONMEN.....eiiiiiiiiiiiiiiieiieeeeeeeeieeeeeee e eaae s 89...... .
) ) ) disturbance

Noig ard Vibratin..............oooooiiiii 89....
SOIEFOSIO....cevvveiiiiiiiec e 89...... Usinghoisecontrotlevicessuchastemporamyoise
AIrQUAILY. ... 90....... barrieranddeflectorforimpacandblastingctivitiesand
SOldwa% ......................................... aa...... EXhaUSﬂnUfﬂin@eVicemrcombUStiwngines.
Hazardouslaterial..................c....cooeie al.... o o ) )
Wastewat®ischarge. ............c..occvrereunnnn. al... Avoidingrmnimizing project transportation through
Contaminadd.ard...................ccvieiiiiiiienes al.... communityreas

4.2 Occupatiohbleal ard Safety......................... 92.

4.3 Community Health and Safety................... 94.. Sol E .
GenerESieHazard...........ccccceeeiiiiiiiiiiiiin, 94.... Ol Erosion
Diseas Preventio............cccccccevvvieieeennnn, 94.... Soilerosiomaybecausedbyexposurefsoilsurfacetorain
TraffiSafety........ooov 95......

and wind during site clearing, earth moving, and excavation
activitiesThemobilizaticendtranspormfsoilparticlesayin
turnresulinsedimentatiafisurfacerainag@etworksyhich

Applicabiliyand Approach

) ) i N o ) mayresulinimpactsothequalityfnaturalvatesystemsnd
Thissectiomprovideadditionagpecifiguidancenprevention i ) )
] ) ultimatglthe biologidasysteratha use theg waters.
and controff community health and safety impacts that may ) i
. ] ) Recommendadilerosiomndwatesystemmanagement
occuduringnewprojectievelopmerattheendoftheproject _
approachdsaclude:

lifecycle,orduetoexpansioar modificatioof existingroject

facilities Cros referencinis mack to varios othe sectioa of Sedimenhobilizati(nndtransport

theGenerbEHS Guidelines. . ) )
Reducigorpreventingrosiomy:

0 Schedulgto avod heay rainfdlperiod (i.e, during
thedryseasonjotheextenpractical

41 Environmen

Environment
o Contourgiard minimiziplengh ard steepnesof

Noiseard Vibration slopes

Duringconstructicanddecommissioning activities, noise and 0 Mulching to stabilize exposed areas

vibratio may be cause by the operatioof pik driversearth 0 Re-vegetatiarea promptly
movingndexcavatioaquipmentoncretenixersgranesnd o Desigingchannelandditche$orposiconstruction
thetransportatimiequipmentaterialandpeople. Some flows
recommendeoiseaeductioandcontrostrategieto consider 0 Liningsteepchanneandslopege.g usejutematting)
inareasclosetocommunigreasnclude: Reducingrpreventingf-sitesedimertranspothrough

Planningctivities consultationithiocacommunities useofsettlemerfiondssiltfencesandwatetreatment,

thatactivitiesiitnthegreatespotentiab generateoiseare ard modifyigor suspendgrectivitiesiuringxtremeainfall

and high winds to the extent practical.
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Cleanunoffnanagement Air Quality
Segregatingr divertinglearwaterunoftoprevenit Constructianddecommissioniagtivitiemaygenerate
mixingvith watecontaining highsolidsontento emissioof fugitie dug cause by acombinatioof on-site
minimizéhevolumefwatetobetreategbria torelease excavatimand movemdrof earthmaterialg;ontacof
constructiamachinenyithbaresoil,andexposurefbaresoil
Roadlesign andsoilpilestowind.Asecondargourcefemissionmay
Limitingccessoadgradientreduceunofinduced includexhausfromdieseenginesfeartimovingquipment,
erosion aswellasfromoperburningfsolidwaste onsite Techniqusto
Providingdequateoaddrainagbasednroadwidth, consideforthereductioandcontrobfairemissionsom
surfae materiatompactioard maintenance constructicemddecommissionisigesinclude:

. . Minimizindustfrommateriaghandlingourcessuchas
Disturbandewatebodies nd 9 s

Dependingnthepotentidbradwerseimpactsnstalling

conveyorandbins byusingcoverand/ocontrol

. . . equipmerfwaersuppressiobaghouseprcyclone)
free-spannigstructure(e.g, singk span bridgesfor road o ) .
) Minimizindustfromoperareasourcedncludingtorage
watercoursgrossings ] ) . )
pileshyusingcontromeasuresuchasinstalling
Restrictig the duratio and timirg of in-strean activitie to ) . .
enclosures and covers, and increasing the moisture content
lowetdowperiodsandavoidingeriodriticato biological . . )
o _ Dusg suppressittechnigueshoudl be implemeted such
cycleofvaluedloraandfaunae.g. migratiorspawning, ) ) ) L
) asapplyingvateiornm-toxicchemical® minimizeust
etc.
fromvehiclenovements
Fa instream workgsingsolatiotechniquesuchas ) ) ) )
. ] . . o Selectivelemovingotentighazardouairpollutantgsuch
bermingrdiversioduringonstructicolimitheexposure o _ B
] ] ] asasbestodromexistingnfrastructupgiotodemolition
ofdisturbedediment® movingvater ) o ) )
Managingmissionsommobilesourcesccordingo
Consideusirg trenchlestechnologfor pipelie crossings .
. . ) . ) Sectiol.1
(e.g.suspendedrossings)rinstallatiobydirectional o ) ) _
drill Avoidingperburningfsolidrefe to solidwaste
rillin
g managemegtiidancen Sectiorl 6)

Structurgslopejtability

Providingffectivehortermmeasurefrslope

Sold Waste

Nonhazardaisold wase generatat constructioand

stabilizatiosedimentontroandsubsidencsontrolintil S ] ) )
decommissionisitesncludegxcessdillmaterialffomgrading

long term measures for the operatiasatan be _ o

) andexcaatiomactivitiescrapyoodandmetalsandsmall

implemented ) . ) ]
concretspillsOthemarhazardousolidvastesncludeffice,

Providingdequatdrainagsystem$ minimizeand , ) i
kitchenanddormitorwastesvherthesdaypeofoperationare

controinfiltration . . - .
pat of constructigprojetactivitieHazardasold waste
includs contaminatesbilswhictcouldotentialllye

encountednsiteduetoprevioutanduseactivitieyrsmall
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amourgof machingrmaintenaeanaterialsud as oily rags,
usedoilfiltersandusecbil,aswellasspillcleanumaterialffom
oilandfuelspillsTechniqudsrpreventingndcontrollingar
hazardouandhazardousonstructicsitesolidwastenclude

those already discussed in Sédbion

Hazardos Materials

Constructimanddecommissioniagtivitiesnayposethe
potentifar rel@aseofpetroleurhasegroductsuchas
lubricants, hydraulic fluids, or fuels during theitrstosére,
oruseinequipmenfThesematerialmayalscbeencountered
durirg decommissiogiactivitiein buildig componegsbr
industrigirocesgquipment.echniquesrprevention,
minimizatioandcontrobfthesampactinclude:

Providingdequatsecondargontainmenmorfuelstorage
tanls ard for the temporarstorag of othe fluic sud as
lubricating oils and hydraulic fluids,
Usingmperviousurfaceforrefuelingreasandotheffluid
transfeareas

Trainigworkes on the correttransfeard handlig of fuels
and chemicals and the response to spills
Providingortablspilicontainmeandcleanugquipment
on site and training ineitpeipmerteployment
Assessinthecontentsfhazardousaterialand
petrolentbasa produdtin buildig systera(e.g PCB

containinglectricaquipmenasbestscontaininguilding

Wastewatddischarges
Constructianddecommissioniagtivitiemayincludehe
generatioofsanitaryastewatatischargeis varyinguantities
dependingnthenumbeofworkersvolvedAdequatportable
orpermanemsanitatiofacilitieservingllworkershoulde
providdat al constructitsites Sanitaryvastewaten
constructicandothesitesshouldbemanagedsdescribeih
Sectio1l3

Contaminat&Land

Landcontaminationaybeencounterdd sitesunder
constructioordecommissionidgeto knowrorunknown
historicakleasesfhazardousaterialsroil,orduetothe
preseneof abandoreinfrastructeformeylusel to stoe or
handlehe& materialsncludigundergroutstorag tanks.
Actiongiecessarp managéeheriskfromcontaminatdanadwill
depenanfactorsuchasthelevelndocatiomfcontamination,
the type and risksofthecontaminatedediaandtheintended

land useHowever, lbasic management strategy should include:

Managingontaminatedediaviththeobjectivef
protectinthesafetyandhealttofoccupantsfthesite the
surroundingpmmunitgndtheenvironmepbst
constructiarrpostdecommissioning
Understandinigehistoricalseofthelandwithregardo
thepotentigiresencefhazardousmaterialeroilpriorto

initiatio of constructivor decommissiogiactivities

materials) and process equipment and removing them prior preparinglars and procedurseto respod to the discovery

toinitiaibn of decommissiogiactivitiesard managigtheir
treatmergnddisposahccordingp Sectiongd 5and 16 on
Hazardoullaterialard Hazard@aiWast Management,
respectively
Assessinthepresencefhazardousubstances oron
buildingnaterialée.g, polychlorinat®ipheny|ssbests-
containipfloorig or insulatigrard decontaminadior

properly managing contaminated building materials

ofcontaminatededido minimizerreduceheriskto
healthsafetyandtheenvironmenbnsistenwiththe
approacfor Contaminadéard in Sectio 1.6
Preparatioof amanagemeéplan to manag obsolete,
abandonedhazardamaterialor ol consisterwitithe
approacto hazardawase managemedescribein
Sectial.6.
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Successfimplementatiof ary managemeéstrateg may Implementirgpochous-keepig practicesud asthe
requiredentificaticandcooperationithwhoeveisresponsible sortingandplacindooseconstructiamaterialsrdemtition
ard liabé for the contamination. debrignestablishegreasawayfromfootpaths

Cleaning up excessive waste debris and liquid spills regularly

42 Occu pationIaHeth and Safet{/ Locatinglectricatordsandropesncommoareasand
TC"4.2 OccupationkHealh and markedorridors
Safety\f C\1"2" } Useofslipretardarfootwear
Ove-exertion Wokin Heights

Overexertiorand ergonomic injuries and illnesses, such as Fals fran elewtionassociatewithworkingvithiadders,

repetitivenotionpverexertiorand manual handling, are amongscaﬁoldin@rd partiajibuit or demolististructureare among

the most common causésjofisin constructicand themosttommogausenffatalorpermanemtisablingnjuryat

decommissionisges Recommendatidostheirprevention constructioordecommissionisiges!ffallhazardexistafall

andcontroinclude: . : -
protectioplanshouldein placevhichincludesneormoreof

Trainig of workes in liftirg and materialhandling thefollowingspectsijependingnthenatureofthefallhazatf®

technigues in construction and decommissioning projects, - . .
g g proj Training and use of temporary fall prevention devices, such

Includinge placemetrof weighlimis aboe which asrailsorothetbarrierableto suppora weightf200

mechanicalssistortwo-persalifs are necessary poundswhe wakingatheightequabrgreatethartwo

Planning/ok sie layouto minimiz the nel for manual meter®ratanyheightiftheriskinclude&llingnto

transfeof heay loads operatinghachineryntowatemorothefiquidjnto

Selectintpolsanddesigningorkstationshatreducdorce hazardousubstancesrthrouglanopeningnawork

requiremesiand holdingimesandwhiclpromote surface

improvegosturesncludingyhereapplicableiser Trainingnduseofpersondhllarressystems, such as full

adjustablaoristations bodyharnesseandenergybsorbintanyardableto

Implementing administrative controls into work processes, suppors00Qpoundsalsodescribeththissectiorin

suchasjobrotationandresiorstretctbreaks WorkingtHeightabove)aswellasfallrescugrocedures

todealwithworkersvhosdallhasbeersuccessfully

SlipsandFalls

Slips and falls on fa@neclevatioassociatedithpoor

arrestedT e tie in poirt of the fal arrestig systen should

alsobeabletosupporb000pounds
housekeepinglichasexcessivevastalebrislooseconstruction o
Useofcontroronesindsafetymonitoringystemgowarn
materialdiqud spillsard uncontroltbuse of electridacord and ) .
workersftheiproximitiofallhazardonesaswellas
ropeonthegroundarealscamonghemostrequentausenf

log time accidats at constructivard decommissiogisites.

Recommendeaethodforthepreventioofslipsandfallsfrom, % Additioridanformatioon identificatioof fal hazard ard desig of protection
th | tiomclude: systeracan be fourd in the Unitel Stats OccupatiohBleah ard Safety
oron,thesamesievatiomciude. Ad mi n is@BOSaAwibsite:o

http://lwww.osha.gov/SLTC/fallprotection/index.html
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securing, marking, #atzkling covers for dpgsinfloors,
roofsprwalkingurfaces

StrucByObjects
Constructiaanddemolitioactivitiemayposesignificant
hazardselatedothepotentidallof materialertoolsaswellas
ejectiomfsolidparticlefromabrasiverothettypesofpover
toolswhictcanresulininjurytotheheadeyesandextremities.
Techniguefor the preventimand contrbof thee hazards

include:

Usinga designateandrestrictedvastedropordischarge
zonesand/oa chue for sak movemeof wasts from
uprer to lowe levels
Conductingawingeuttinggrindingsandingghippingr
chiselingvithpropeguardandanchoringsapplicable
Maintainingeartraffiovaygoavoiddrivingpfheavy
equipmermtveloosescrap

U< of temporarfal protectiomeasres in scaffolslandout
edgeofelevatewvorksurfacesuchashandailsand toe

aturnwhilemovingTechniquesrthepreventioandcontrobf

thesampactinclude:

Planningndsegregatintyelocation of vehia traffic,
machia operatiorard walkig areasard controlling
vehicleraffichrougltheuseof ore-wey trafft routes,
establishmeotspeedimitsandon-sitetrainedlagpeople
wearig highvisibilityestsorouterclothingoveing to
directraffic

Ensurigthe visibilit of personnéhroub ther use of high
visibilityestsvherworkingnorwalkinghrougtmeavy
equipmertperatingreasandtrainingfworkersoverify
eyecontactwithequipmerttperatorbeforeapproachg the
operatigvehicle

Ensurigmovig equipmetiis outfittd wih audit# badk-up
alarms
Usingnspectedndwelmaintainetliftingdeviceghatare
appropriat®rtheload suchascranesandsecuringpads
whaen liftirg themto highejdb-siteelevations.

boardgo prevenmaterialonbeinglislodged Evacuating Dust

workareagduringlastingperationgndusing blast mats or

other means of deflection to minimize dhejeckorf
demolitiodebrisf workis conducteih proximitio peoys or
structures

Wearig appropriatP PE sud as safey glasse wit side
shieldsfaceshieldshardhats andsafetyshoes

Movin@g/lachinery
Vehicleraffianduseofliftingequpmernt in the movemerof
machinergndmaterialsna constructicgitemaypose
temporaryazardssuchasphysicatontactspillsdust,
emissiongndnoiseHeavyequipmertdperatoriavdimited
fieldofviewclosaotheirequipmer@andmaynotsee
pedestriatlo® to the vehicleCentearticulatedehiclesreate

asignificantmpacorcrusthazard@oneontheoutboardideof
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Dug suppressittechniqueshoudl be implementeduch
asapplyingvateiornm-toxicchemical® minimizeust
fromvehiclenovements

PPE suchasduskmasksshouldeusedvherelustievels

are excessive

Confine8pacesndExcavations
BExamplefconfinedpaceshatmaybepresenin construction
ordemolitiogitesincludesilosyats hopperaytilityvaults,
tankssewerspipesandaccesshaftsDitcheandtrenches
mayalsobeconsideredconfinedpacavheracces®regress

is limitedIinadditiomotheguidance provided in Sect&the
occupationabzardsassociatedithconfinedpacesand
excavations in constructiomlaodmmissioning sites should be

preventedccordintpthefollowingecommendations:
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Controllgpsie-specifiactors which may contribute to

respiratorgjothing/protectsugitsglovesandeye

excavation slope instability including, for example, the use gfrotection

excavatiodewateringjdewallssupport, and slope
gradienadjustmentlateliminaterminimizénheriskof
collapsgentrapmentr drowning

Pruidiry sak meas of acces ard egres from
excavationsychasgradedlopesgradedccessoutepr
stairandladders
Avoidintheoperationfcombustioaguipmeribr
prolongeperiodinsideexcavatiorereasvherether
workers are required to emtersgheareais actively
ventilated

OthefiteHazards
Constructimanddecommissionisigesmayposea riskof
exposurodustchemicalfiazardousrflammablmaterials,
and wasts in acombinatioof liquidsolid or gaseosiforms,
whichshalldbepreventethroughheimplementatiofiproject
specifiplansandothempplicablmanagemeptactices,

including:

Useof speciallyrain€e personnido identif ard remove
wastematerialfomtanksyesselgprocessingquipment
orcontaminatddndasa firststepindecommissioning
activitieto allowforsafeexcavatiorpnstruction,
dismantlgor demolition

Useof speciallrain€e personndo identif ard selectively
remove potentially hazardous matebiaildimglements
prio to dismantlig or demolitivincludingor example,
insulationrstructuralementsontainingsbestoand
Polychlorinat®&iphenyl§PCBs)lectricalomponents
containimmercuif

U= of wasé-specific PPlEasedntheresult®fan

occupationbkaltrand safety assessment, including

% Additiorianformatioon the managemeéard removiof asbestecontaining
buildingnaterialsanbe fourd in AST™ Standatt E236 ard E1368
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43 Communiy Healh ard Safety TC
"4.3 Communiy Healh ard Safety \ f
C\|"2"}

GeneraSie Hazards

Projects should implement risk management strptetges to
thecommunityomphysicathemicafrothehazards
associatedithsitesundeconstructicanddecommissioning.
Riskanayarisefrominadvertemtrintentionatespassing,
includingotentiatontactvithhazardousiaterialg;ontaminated
soilsandotherenvironmentalediabuildingghatarevacanor
unde constructigor excavatiaand structurewhit may pose
fallingandentrapmeitazardsRisknanagemeatrategiemay

include:

Restrictingccessothesite througta combinain of
institutionalndadministratiw®ntrolsyithafocusonhigh
riskstructuresrareaslependingnsie-specifisituations,
includig fencingsignageand communicatiof risks to the
locdcommunity
Removingazardousonditionsnconstructicsites that
cannobecontrolledffectivelyithsiteaccessestrictions,
suchascoveringpeningt smalktonfinedpaces,
ensurigmeas of escap for large openingsud as
trenchesrexcavationsrlockedtorag®fhazardous

materials

Diseas Prevention
Increasethcidencefcommunicabémdvectobornaliseases
attributablie constructicerctivitiesepresenta potentially
serioudealththreatoprojecpersonnelndresidentsflocal
communitieRecommendatidiosthepreventioandcontrbof

communicabéadvectobornediseases also applicable to
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constructigrhaseactivitieareprovideth Sectior3.6 (Disease

Prevention).

Traffic Safety
Constructiaactivitiemayresulinasignificanhcreasen
movemertfheavyehicle$orthetransporfconstruction
materialard equipmernncreasmthe risk of traffc-related
accidentandinjuriesoworkerandlocacommunitieShe
incidencefroadaccidentmvolvingrojectehiclesluring
constructisshoud be minimizeithroudh a combinatioof
educatioandawarenesraisingand the adoption of procedures
describeth Sectio3 4 (Traffi Safety).
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Contrbof CommunitSuppliesWordl Healh Organizatipeneva.
http://www.who.int/water_sanitation_health/dwg/gdwqg2vl/en/index2.html
(access#May 18 2006)

WHO 1999 Draf Specificatisrfor Bacteria_arvicidefor Pubki Heal Use.
WHO/CDS/CPC/WHOPES/ZatmunicabDiseasge Preventinand
ContrgIWHD Pesticid EvaluativSchemgWor Heal Organization.

WHO 1999 Preventimard Contrbof Denge ard Denge Haemorrhayi
FeverComprehensiGuidelinesWHD RegioniaPublicatiQis EARD Na 29.
RegionOffie for Soulh-Eas Asia Word Heal OrganizatipiNew Delhi.

WHO 1999 Safey of PyrethrdiTreatd MosquitNets.
WHO/CDS/CPE/WHOPES/®%9ditl Healh OrganizatioGeneva.
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http://www.epa.gov/region9/waste/sfund/prg/
http://www.epa.gov/region9/waste/sfund/prg/
http://www.epa.gov/ttn/chief/
http://www.epa.gov/wastemin/
http://www.epa.gov/wastemin/
http://www.epa.gov/oppad001/reregistration/cca/
http://www.epa.gov/oppad001/reregistration/cca/
http://ecfr.gpoaccess.gov/cgi/t/text/text-
http://pubs.usgs.gov/fs/fs-0181-
http://www.nfpa.org/catalog/product.asp
http://www.who.int/water_sanitation_health/dwq/gdwq2v1/en/index2.html
http://www.euro.who.int/document/e71922.pdf
http://www.euro.who.int/document/e71922.pdf
http://whqlibdoc.who.int/hq/2003/WHO_CDS_WHOPES_2003.7.pdf
http://www.who.int/water_sanitation_health/dwq/GDWQ2004web.pdf
http://www.who.int/water_sanitation_health/dwq/GDWQ2004web.pdf
http://www.who.int/water_sanitation_health/wastewater/gsuweg2/en/index.html
http://www.who.int/water_sanitation_health/wastewater/gsuweg2/en/index.html
http://www.who.int/water_sanitation_health/dwq/gdwq3/en/
http://www.who.int/water_sanitation_health/dwq/gdwq3/en/
http://www.who.int/water_sanitation_health/dwq/gdwq3/en/
http://www.greenbuildingsbc.com/new_buildings/pdf_files/greenbuild_strategies_g

SCREENING FORM TO REVIEW ENVIRONMENTAL PERMIT APPLICATIONS

Application No:

Application Type: Environmental Permit

Annex 6

Ranking of Potential Negative Impact

> i
<«

Adverse High Moderate Low
FEATURE COMMENTS ?) ) @3) (1) Negligible/None
(0)
Biological Resources
1. Tree Cover (Size) Forest Type Requires > 30% 11-30% <11% Requires no
Removal of Trees Removal Removal Tree Removal
2. Vegetation of economic Requires > 30% Requires Requires Requires no
Value Removal of 11-30% <11% Removal of
Vegetation Removal Removal Vegetation
3. Other Vegetation Requires > 30% 11-30% <11% Requires no
Removal of Removal Removal removal of
Shrub Shrub
4. Endemic Species Present / Not sure Not Present
5. Threatened Species Present / Not sure Not Present
6. Endangered Species Present / Not sure Not Present
7. Introduction of Alien Alien Invasive No
Invasive Species Species to be
introduced
8. Introduction of Biocontrol Bio Control No
Agents Agents to be
introduced
9. Introduction of Genetically No
Genetically Modified Modified
Organisms Organisms to be
introduced

TOTAL FEATURE RATING
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Ranking of Potential Negative Impact

A

Adverse High Moderate Low
FEATURE COMMENTS ?) ) @3) (1) Negligible/None
©)
Ecosystems/Habitats
11. Forest Forest Type Requires > 30% 11-30% <11% Requires no
Clearance Clearance Clearance Clearance
12. Seagrass Bed Requires > 30% 11-30% <11% Requires no
Modification Modification Modification Modification
13. Reef Reef Type Requires > ?% Requires no
Modification Modification
14. Other Wetlands Requires >30% | 11-30% <11% Requires no
(Marshes, Bogs, etc.) Madification Modification Modification Modification
15. Dune Requires >30% | 11-30% <11% Requires no
Modification Modification Modification Modification
16. Cave Requires >30% | 11-30% <11% Requires no
Modification Modification Modification Modification
17. Nesting/Breeding Requires > 10% 11-30% <11% Requires no
/Spawning Sites Modification Modification Modification Modification
18. Migratory Route on Present Not Present
project site
19. Foraging Area on
project site
TOTAL FEATURE RATING
Land Resources
20. Zoning Not zoned for Zoned for
proposed use - - proposed use
21. Change of Use Conversion of Conversion of Conversion No change of
Prime Agricultural 6goodd of Marginal Use
Lands Agricultural Agricultural
Lands Lands

22. Project site in Protected
Area*

Yes

No

23. Proximity to the Sea
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Ranking of Potential Negative Impact

A

Adverse High Moderate Low
FEATURE COMMENTS ?) ) @A) 1) Negligible/None
)
24. Modification to Floor of
the Sea or Foreshore
TOTAL FEATURE RATING
HAZARD VULNERABILITY
25. % Project site on slope > 25% >15% <25% <15% Zero
exceeding 25°
26. Soil Erodibility [Check database]
27. Risk of Flooding Extremely Flood Flood Prone Slight Risk Negligible Risk
Prone
29. Fault Line Present on site Not Present
30. Susceptible to storm Not susceptible
surges
31. Susceptibility to Extremely Susceptible Slight Negligible
Landslides Susceptible
32. Susceptibility to Bush Extremely Susceptible Slight Negligible
Fires Susceptible

TOTAL
FEATURE
RATING

Other Physical Resources

33. Cays

Project located
on Cay

Not Applicable

34. Sand Dunes

Present on site

Not present

35. Karst Topography

Present on site

Not present

36. Limestone Out-cropping

Present on site

Not present

37. Cumulative Effects
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Ranking of Potential Negative Impact

A

Adverse High Moderate Low
FEATURE COMMENTS ?) ) @A) 1) Negligible/None
)
TOTAL FEATURE
RATING
Water Resources
38. Water Table/ Aquifer ¢1 m below 2 m below 3 m below 5 m below
ground ground ground ground
39. Presence of Streams, Within 2 Km of Within 5 Km of | Within 10 Km | Within 20 Km of
Rivers site site of site site
40. Proximity to Sea Abutting the Not Abutting the
coastline coastline
41. Presence of Spring, Within 2 Km of Within 5 Km of | Within 10 Km | Within 20 Km of
Wells site site of site site
43. Volume of Water to be 200 litre/minute No
Abstracted from Wells pumping capacity
44. Effect on Natural Will impede Will not impede
Channels
45. Potential to contaminate Adverse High Potential Moderate Low Potential | Negligible
any water body Potential
46. Cumulative Effects
TOTAL FEATURE
RATING
Air Quality
47. Effect of project on Will cause
Ambient Standards
48. Effect of Project on
Phase-out Programme
49. Fugitive Emission Yes No
50. Noise Exceeds 70
Decibels

51. Vibration

52. Height of Stacks

53. Location of stacks
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Ranking of Potential Negative Impact

A

Adverse High Moderate Low
FEATURE COMMENTS ?) ) @A) 1) Negligible/None
)
54. Cumulative Effects
TOTAL FEATURE
RATING
Infrastructure
55. Access to Electricity/ No Yes
Energy Source
56. Energy Type Non-renewable Renewable
57. Access to Potable No Yes
Water
58. Is Drainage Plan Yes No
required?
59. Is Emergency Yes No
Management Plan
required?
60. Is there access to No Yes
Emergency Response
Services?
61. Is a Reclamation/ Yes No
Restoration Plan
required?
62. Adequacy of Raw Inadequate Adequate
Material Storage
63. Risk of Pollution from High Low
Raw Material
Transportation
64. Parking Facilities Inadequate Adequate
65. Setback Inadequate Adequate
66. Effect on Traffic Flow Will impede Will not impede
67. Risk to Urban Centres High Low
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Ranking of Potential Negative Impact

A

Adverse High Moderate Low
FEATURE COMMENTS ?) ) @A) 1) Negligible/None
)
TOTAL FEATURE
RATING
WASTES Solid/Liquid/Hazardous
71. Land used for disposal Other, Please On Approved
of refuse, excreta or specify Site
hazardous material -
72. Disposal of Dredged Proposed Proposed
Materials Site/methodology Site/methodolog
not appropriate y Appropriate
73. Suitability of Sewage Not Suitable Suitable
System Type to project
site
74. Sewage Effluent Will not meet Will meet
Standards Standards
75. Receiving body for Other, Please Municipal
Sewage specify Sewage
_ Treatment Plant
76. Does the Receiving No Yes
water body have
absorptive capacity?
77. Will Trade Effluent No Yes
Standards be met?
78. Will Hazardous Waste Yes No
be generated, handled,
stored, transported or
disposed of?
79. Risk of any Leach ate High Low None

release to the
Environment
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FEATURE

COMMENTS

Ranking of Potential Negative Impact

A

Adverse

(?)

High
®)

Moderate

®3)

Low

)

Negligible/None
Q)

80. Less located less than
1000m from waste
dump site.

TOTAL FEATURE
RATING

Aesthetics

81. Aesthetic Nature of
project

Aesthetically
offensive

Aesthetically
acceptable

82. Obstruction of Scenic
View

Yes

No

83. Destruction/
Degradation of Scenic
View

Yes

No

FEATURE RATING

Socio-economic Sensitivity

85. Informal settlement

Yes

No

86. Resettlement of
households or
communities required

Yes

No

87. Availability of Public
Transportation

88. Potential negative
impact on Public Health

Yes

No

FEATURE RATING
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FEATURE

COMMENTS

Ranking of Potential Negative Impact

A

Adverse

(?)

High
®)

Moderate

®3)

Low

)

Negligible/None
(0)

Cultural / Heritage Resources

No

90. Impact on
Archaeological/
Historical Site/
Scientific/Monument

Yes

(Check terminologies)
91. Prescriptive Rights

TOTALFEATURE RATING

Sub-Total

TOTAL
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SITE VISIT REPORT (additional Information)

Feature # Description

Decision Guide

EIA Required

Two or More Adverse Impacts EIA Required EIA Report Required. TORs automatically generated.

One Adverse |ImpactiéLi mitedo6é EI A R¢g EIAReport Required. TORs automatically generated.
Impact
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Public Presentation Required

Scope and magnitude of the potential impacts

Ecologicalsensitivity of the area

Public interest in the Project

Application Approved

Less than &6yd? Hi ¢General and Specific Conditions Automatically generated and
Explicit Conditions added

Application Declined

6Yd or more Hi gh | Reasonsautomatically generated
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Annex 7.
THE NATURAL RESOURCES CONSERVATION

(PERMITS AND LICENCES) REGULATIONS 1996 (amended) 2004

>\

>\

(Pursuant to section 9, NRCA Act 1991)

CHECKLIST
Application for Environmental Permit

Completed Permifpplication Form & Project Information Form including:

Tax Registration Number

Contact informatiofi Telephone, Cellular phone, Fax, Email

For Companiesi Company Registration Number; Names of Directors and
Company Secretary

Completed Licencépplication Form (if there will be a disaelnge of Trade or Sewage

and orPoisonous or Harmful Substances into the environment).

>\

Beach Licence Application Form (Licence Under the Beach Control Authority for any

Use of the Foreshore, Floor of the Sea tiwmedWater Column).

> 3>

Location Map (Drawn to Scale 1:12,500).
Layout Plan or Site Plan of facility/development Drawn to Scale (including dimensions).

Informative- architectural drawings must be céetil by a registered architect,
engineering drawings muse certified by a professional engineer and asiig:
subdivision plans must be certified by a commissioned land surveyor.

>\

Detailed Design of Project includirg:

the proposed method of wastewater treatment and disposal or similar facility
the location andetback of the wastewater treatment and disposal facility on the
Subdivision or Layout plan

a Gantt chart illustrating the project schedule/ construction schedule for
wastewater treatment and disposal facility or similar facility

a Sludge / Septage Maragent Plan for wastewater treatment and disposal
facility or similar facility

Detailed design of the treatment components.

Waste Management Plan and a Closure Plan for Petroleum Storage Facilities or
similar facility

A Proof of Ownership

A copy of thetitle or
A probated will or,
Lease agreement along with a copy of the title and a consent letter.

Informative

If the applicant is not the owner, a letter of authorization from the title holder(s),
giving the applicant permission to use the landtierproposed activity,

witnessed by a Justice of the Peace along with a copy of the title.

If the registered title is held jointly, either all parties must be reflected as applicant
OR there should be letter or authorization from the other title holdgivialy the
applicant permission to use the land for the proposed activity.
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T >

>\

> >

- ALL CONTRACTORS/AGENTS/CONSULTANTS who are applying for

permits and licences on behalf of someone else must submit with each application
a letter giving them authority to applgrfthe permit/licence. The letter must also
state the extent of their authority in relation the application and in whose name the
permitlicenceshould be issued. The letter must be signed by all the relevant
parties who they represent.

Project Brief describing the scope and extent of the project

Drainage Plan

Surface Discharge Permission lettépplicable where the proposal is to discharge the

final effluent into a surface drainage channel owned by another individual.

Informative:In this case, the Applicant is to submit a no objection letter from the owner

of this channel.

Design ReportApplicable only to wastewater treatment and disposal facility or similar

facility

Application Fee of $2000.00

Previously submitted to Developmehssistance Centre

Informative Application must be submitted in quadruplicate (4 sets)
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T > 3> 3> I

Annex 7.

THE NATURAL RESOURCES CONSERVATION AUTHORITY ACT

The Natural Resources Conservation (Permits and Licences) Regulations, 1996

(Amended 2004)
(Pursuant to Section 4 and 12, NRCA Act 1991)

CHECKLIST

Completed Licence Application Form (4 copies) & Project Information Form (4 copies)
including: -

- Tax Registration Number

- Contact informationi Telephone, Cellular phone, Fax, Email

- For Companiesi Company Registration Number; Names of Directors and
Company Secretary

Completed Permit Application For(if the project which falls within any of the
prescribed categories)(4 copies)

Beach Licence Application ForfhicenceUnder the Beach Control Authority for any
modification to the Foreshore and Floor of the Sea)

Location Map Drawn to Scalg (4 copies)

Layout Plan or Site Plan of facility/developmemic{uding dimensiong (4 copies)
Detailed Design of Sewage/Was#ater (Trade Effluent) Facilityifcluding Discharge
Points-Coordinates must be stateji(4 copies)

Map indicating the route of the pipeline/drainage channel from the sewage treatment plant to
the pointof discharge (4 copies).

Proof of Ownership

A copy of the title or
A probated will or,

Lease agreement along with a copy of the title and a consent letter.
Informative

If the applicant is not the owner, a letter of authorization from the title holder(s),
giving the applicant permission to use land for the proposed activity, withessed by
a Justice of the Peace along with a copy of the title.

If the registered title is held jointly, either all parties must be reflected as applicant
OR there should be letter or authorization from the otHerhdlder (s) giving the
applicant permission to use the land for the proposed activity.

ALL CONTRACTORS/AGENTS/CONSULTANTS who are applying for permits
and licences on behalf of someone else must submit with each application a letter
giving them authoty to apply for the permit/licence. The letter must also state the
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extent of their authority in relation the application and in whose name the
permitlicenceshould be issued. The letter must be signed by all the relevant parties
who they represent.

A Project Brief describing the scope and extent of the project (4 copies)

A Application Fee of $2000.00
A Previously submitted to Development Assistance Centre
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A

Annex 8
CONTROL ACT (THE BEACH CONTROL AUTHORITY LICENSING
REGULATIONS, 1956) - BEACH LICENCE APPLICATION CHECKLIST
(Licence pursuant to the Beach Control Authority (Licensing) Regulations 1956
(Amendment) 1999 for the Use of the Foreshore and Floor of the Sea and the Water
Column)

Beach Licence Application Forrm{st be signed by Applicant and alustice of the Peace
(3 copies)
Completed Environmental Permit Application & Project Information Fdfifrtee project
which falls within any of the prescribed categories)(4 copies)
Completed Environmental Licence Application Fdifrthere will be a discharge of Trade
or Sewage and or Poisonous or Harmful Substances into the environmer(g.copies)
Location Map Drawn to Scale 1: 12,500(3 copies)
Layout Plan of the area to beencal (including dimensiong (3 copies)
Informative - architectural drawings must be certified by a registered architect,
engineering drawings must be certified by a professional engineer and site plans must be
certified by a commissioned land surveyor
Detail Design of Projecirfcluding the proposed methal of sewage treatment and
disposal, if applicable)(2 copies)
Proof of Ownership

- A copy of the title or
- A probated will or,

- Lease agreement along with a copy of the title and a consent letter.
Informative

- If the applicant is not the owner]edter of authorization from the title holder(s),
giving the applicant permission to use the land for the proposed activity, witnessed by
a Justice of the Peace along with a copy of the title must be provided.

- If the registered title is held jointly, &éier all parties must be reflected as applicant
OR there should be letter or authorization from the other title holder (s) giving the
applicant permission to use the land for the proposed activity.

- ALL CONTRACTORS/AGENTS/CONSULTANTS who are applying fogrmits
and licences on behalf of someone else must submit with each application a letter
giving them authority to apply for the permit/licence. The letter must also state the
extent of their authority in relation the application and in whose name the
permt/licenceshould be issued. The letter must be signed by all the relevant parties
who they represent.

A Project Brief to include the no. of rooms if application is in connection with hotel/resort

-

development (2 copies)

A Application Fee of $1000.00

-

A TRN
A Conact informatiori Tele phone, Cellular phone, Fax, Email
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A For Companiesi Company Registration Number; Names of Directors and Company
Secretary

-

A Erectthe NOTICE OF APPLICATIOKRefer to Form B First Schedule)

- Provide evidence that signs have bpested, for example, a photograph
of the erected sign.

) - Provide evidence that neighbours have been notified by registered mail
A Previously submitted to Development Assistance Centre
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Annex 8

MINIMUM REQUIRED STANDARDS FOR A TERMS OF REFERENCE (ToR) FOR

AN ENVIRONMENTAL IMPACT ASSESSMENT

At a Minimum, a Terms of Reference(ToR) must outline the aspects of an Environmental

Impact Assessment (EIA) which when thoroughly addressed will provide a comprehensive
evaluation of the site, in terms of predictedieonmental impacts, needed mitigation strategies,
potentially viable alternatives to the development proposed and all related legislation.

In reality, significant environmental issues may be specific and project specific.lt is
expected that thesgsues be incorporated accordingly. Sites of speoiasideration are:

Coastal and Marine Areas: Issues such as coastline stability, seagrass beds, beaches,
coral reef, wetlands, seagrass impacts, unique coastal environments, nutrient loading in
coastal vaters and impact on coastal commercial fishing and underwater cultural heritage
such as shipwrecks and sunken cities or sites should be examined.

Upland Areas: Issues such as slope stability, available public transportation, access to
basic amenities sudis potable water and electricity; impact of drainage from the site on
pre existing drainage patterns; the presence of prehistoric and historic sites etc. should be
examined.

Sites located within, adjacent to or in the vicinity of areas listed as protected (e.g.

under the Wild Life Protection, Forest, Natural Resources Conservation Authority,

Fishing Industry or Jamaica National Heritage Trust Acts or designated Ramsar

Sites) @ having protected species: The main issue(s) of concern are determined by the
statutes of the legislation or convention in question and what the convention speaks to. The
impact of the development on the specific sensitivities of the protected ared $ieoul
highlighted (e.g. diversion of water flows, extraction of water, pollution). Mitigation of
impacts should assess if the post mitigation status would be acceptable in the protected area
context. Alternative sites should be rigorously evaluated.

Biological diversity: loss/impact on population of a species/ecosystems; ecosystem
functions; direct or indirect impacts on endemic, protected, and endangered species (e.g.
habitat reduction/modification affecting survival; introduction of invasive adipecies,

and predators); impact on migratory species (e.g. fish and birds); impact on breeding
grounds.

Terms of Reference

The Environmental Impact Assessment should in¢lbdenot bdimited, to the following:

1)
2)
3)

4)

Objectives

Complete description dhe existing site proposed for development.

Significant environmental issues of concern through the presentation of baseline data
which should include social, cultural and heritage considerations. Assess public
perception of the proposed development.

Policies, Legislation and Regulations relevant to the project.
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5) Likely impacts of the development on the described environment, including direct,
indirect and cumulative impacts, and their relative importance to the design of the
devel opmides.t 6s f aci

6) Mitigation action to be taken to minimise predicted adverse impacts and quantify
associated costs.
7) Monitoring Plan which should ensure that the mitigation plan is adhered to.

8) Alternatives to the project that could be considered astteabr at any other location.
9) Conclusions

(See Appendix L

To ensure that a thorough environmental impact assessment is carried exipécied that the
following tasks be undertaken:

Task #1. Project Description

Provide a comprehensiv#escription of the project and its existing setting including project
objectives and information on the nature, location/ existing setting, timing, duration, frequency,
general layout and size of facility including ancillary buildings,-@vastruction adtities,
construction methods, works and duration, and post construction plans. Note areas to be reserved
for construction and areas to be preserved in their existing state as well as activities and features
which will introduce risks or generate impace@ative and positive) on the environment.

Sewage treatment system including treated effluent disposal must be clearly outlined as well as
solid waste disposal option. In addition, plans for storm water collection and disposal as well as
plans for providing utilities and other services should learty stated. This should involve the

use of maps at appropriate scales, site plans, aerial photographs and other graphic aids and
images, as appropriate.

In terms of beach modification, the proposed works on the foreshore and the floor of the sea
must te clearly described including but not limited to any seagrass or coral removal and
replanting.

A storm surge analysis must be conducted to inform coastal setbacks of buildings and impact
mitigation structures/measures.

For projects to be done on a phadedis it is expected that all phases be clearly defined, the
relevant time schedules provided and phased maps, diagrams and appropriate visual aids be
included.

Task #2. Description of the EnvironmentBaseline Studies Data Collection and Interpietat

Describe study area/geographical boundaries, and methodology to be utilized for baseline and
other data and the length of the study. This task involves the generatiasetihb data which is
used tadescribe the study area as follows:

a) physical emironment
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b) biological environment

C) sociaeconomic and cultural constraints.
@ Physical
) a detailed description of the existisgil and geology and geomorphology, landscape,

aesthetic valuesandhydrology. Special emphasis should be placed on storm water run
off, drainage patterns, aquifer characteristics, effect on groundwater and availability of
potable water. Any slope stability issues that could arise should be thoroughly explored.

i) Water quality of any existing wells, rivers, ponds, streams or coastal waters in the
vicinity of the development. Quality Indicators should include but not necessarily be
limited to nitrates, phosphates, faecal coliform, and suspended solids.

iii) Coastal and Marine ecosytem, including but not limited to any wetlands including
mangroves, seagrass and coral community with indication of its function and value in the
project area.

iv) Climatic conditions and air quality in the area of influence including particulate
emissionsfrom stationary or mobile sources, NOSQ, wind speed and direction,
precipitation, relative humidity and ambient temperatures,

V) Noise levelof undeveloped site and the ambient noise in the area of influence.

vii)  Obvious sources of existingpllution and extent of contamination.

viii)  Availability of solid wastemanagement facilities.

(b) Biological

Present a detailed description of the flora and fauna (terrestrial and aquatic) of the area, with
special emphasis on rare, threatened, endemic, protected, endangered species. Migratory species
wild food crop plants and presence of invasive alien spehmgd also be considered. There

may be the need to incorporate miomganisms to obtain an accurate baseline assessment.
Generally, species dependence, habitats/niche specificity, community structure and diversity
ought to be considered.

(© Socioeconomic & cultural

Present and projected population; present and proposed land use; planned development activities;
issues relating to squatting and relocation; (housing demand and supply) community structure;
economic base /employment; distribution ofdne; goods and services; utilities; recreation;
public health and safety; cultural peculiarities, aspirations and attitudes should be explored. The
historical importance (heritage, archaeological sites and feature) and other material assets of the
area shold also be examined. While this analysis is being conducted, it is expected that an
assessment of public perception of the proposed development be conducted. This assessment
may vary with community structure and may take multiple forms such as pubditngse or
guestionnaires/surveys.

Task #31 Policy, Legislative and Requlatory Considerations

Outline the pertinent regulations and standards governing environmental quality, safety and
health, protection of sensitive areas, protection of endangered species, siting and land use control
at the national and local levels. The examination of the &gsl should include at minimum,
legislation such as the NRCA Act, the Housing Act, the Town and Country Planning Act,
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Building Codes and Standards, Development Orders and Plans and the appropriate international
convention/protocol/treaty where applicable.

Task #41 ldentification and Assessment/Analysis of Potential Impacts

Identify the significant environmental and public health/safety issues of concern and indicate
their relative importance.

Identify the nature, severity, size and extent of potéuli@ct, indirect and cumulative impacts
(for terrestrial and aquatic environments) during the-gomstruction, construction and
operational phases of the development as they relate to,(but are not restricted by) the following:

- change in drainage pattsrn

- flooding potential

- landscape impacts of excavation and construction

- loss of and damage to geological and palaeontological features

- loss of species and natural features

- habitat loss and fragmentation species

- biodiversity/ecosystem functions

- pollution d potable, coastal, marine, surface and ground water

- air pollution

- capacity and design parameters of proposed sewage treafamlity

- sociceconomic and cultural impacts.

- Impact of flooding, loss of natural features, excavation and contrumtidhe historic

landscape, architecture and archaeology of the site.

- risk assessment

- noise

- solid waste

- soll

- access to resources such as beaches

- carrying capacity of the proposed site

Identify the interaction between different impacts and impactshadrgirojects should also be
considered. In addition, the impacts that have occurred and those impacts which could still occur
as a consequence of the clearing works that were conducted on the site prior to the preparation of
the TORs should also be idergd and analysed

Distinguish between significant positive and negative impacts, reversible or irreversible direct
and indirect, long term and immediate impacts as well as avoidable and irreversible impacts.

Characterizethe extent and quality of the available data, explaining significant information
deficiencies, assumptions and any uncertainties associated with the predictions of impacts. A
major environmental issue is determined after examining the impact (positiveegative) on

the environment and having the negative impact significantly outweigh the positive. It is also
determined by the number and magnitude of mitigation strategies which need to be employed to
reduce the risk(s) introduced to the environment.ojdet activities and impacts should be
represented in matrix form with separate matrices for pre and post mitigation scenarios.
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Task #51 Drainage Assessment

An assessment of Storm Water Drainage should be conducted. The EIA Report should cover,
but notlimited to:
I. Drainage for the site during construction, to include mitigation for sedimentation
to the aquatic environment
il. Drainage for the site during operation, to include mitigation for sedimentation to
the aquatic environment
iii. Drainage control for theuly traversing the property, to include impacts that this
drain will have on the aesthetics, water quality and sedimentation of the beach
area, etc.

Task #6 Mitigation

Prepare guidelines for avoiding or reducing (e.g. restoration and rehabilitation), as far as
possible, any adverse impacts due to proposed usage of the sitgtileiy of existing
environmental attributes for optimum development. Quantify and assgmcfal and economic
values to mitigating methods.

Task #7 - Environmental Management and Monitoring Plan

Design a plan for the management of the natural, historical and archaeological environments of
the project to monitor implementation afitigatory or compensatory measures and project
impacts during construction and occupation/operation of the units/facility. An Environmental
Management Plan and Historic Preservation Plan (if necessary) for the long term operations of
the site should alsoe prepared.

An outline monitoring programme should be included in the EIA, and a detailed version
submitted to NEPA for approval after the granting of the permit and prior to the commencement
of the development. At the minimum the monitoring programnukeraport should include:

1 Introduction outlining the need for a monitoring programme and the relevant specific

provisions of the permit and/or licence(s) granted.

1 The activity being monitored and the parameters chosen to effectively carry out the
exercise.
The methodology to be employed and the frequency of monitoring.
The sites being monitored. These may in instances, bdepeemined by the local
authority and should incorporate a control site where no impact from the development is
expected.
1 Frequencyf reporting to NEPA
The Monitoring report should also include, at minimum:
1 Raw data collected. Tables and graphs are to be used where appropriate
1 Discussion of results with respect to the development in progress, highlighting any
parameter(s) which exeds the expected standard(s).
Recommendations
Appendices of data and photographs if necessary.

il
il

1
T
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Task #8- Project Alternatives

Examine alternatives to the project including theawtion alternative. This examination of
project alternatives should incamate the use history of the overall area in which the site is
located and previous uses of the site itself. Refer to NEPA guidelines for EIA preparation.

Task #9 Public Participation/Consultation Programme

Conduct a public presentation on the findiefishe EIA to inform, solicit and discuss comments
from the public on the proposed development.

1 Document the public participation programme for the project.

1 Describe the public participation methods, timing, type of information to be provided to
thepublic, and stakeholder target groups.

Summarise the issues identified during the public participation process

Discuss public input that has been incorporated into the proposed project design; and
environmental management systems

1
1

Task #9 Statement on Engly Conservation

All findings must be presented in tli#A report and must reflect the headings in the body of
the ToRs, as well as references.

Ten hard copies and an electronic copy of the report should be submitted to the National
Environment and Ptaning Agency.
The reprt should ilude an appendix, as follows.

APPENDIX 1
OUTLINE OF A TYPICAL EIA REPORT

The report should contain an introduction explaining the nega@iio context of the project.
This document should have the following basspects included in the Table of Contents, unless
specified otherwise in the Terms of Reference.

Executive Summary

Policy, Legal and Administrative Framework

The EIA Methodology

Description of the Existing Environment

Description of the Proposdttoject in detail

Identification and Assessment of Potential Direct, Indirect, Cumulative, Positive and
Negative Environmental Impacts

Physical

Natural Hazard Risk

Biological

D> DD D
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Heritage
Human/Social
Public Involvement
Recommended Mitigation Measures
Identification and Analysis of Alternatives
Management of the Environmental and Heritage aspects of the Project
Environmental Management of the Project
Environmental Quality Objectives
Training
Draft Outline Monitoring Programme
List of References
Appendices inclding:

Reference documents

Photographs/ maps

Data Tables
Glossary of Technical Terms used

Terms of Reference
- Composition of the consulting team (Technical Team that undertook the
study/assessment , including name, qualification and roles of team members)
- Notes of Public Consultation sessiamigh items such as maps, site plans, the study
team, photographs, ToR and other relevant information.
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Annex 9
TABLE OF CONTENTS FOR AN ENVIRONMENTAL IMPACT ASSESSMENT (EA)

An environmental assessment (EA) report focuses on the significant environmental issues of a
sulproject. The report's scope and level of detail should be commensurate wihlfireject's
potential impacts.

The EA report should include the followingms (not necessarily in the order shown):
(a) Executive summaryConcisely discusses significant findings and recommended actions.

(b) Policy, legal, and administrative frameworkiscusses the policy, legal, and administrative
framework within whichthe EA is carried outExplains the environmental requirements of any
cofinanciers.Identifies relevant international environmental agreements to which the country is
a party.

(c) Project description Concisely describes the proposed project and tgrgghic, ecological,

social, and temporal context, including any offsite investments that may be required (e.g.,
dedicated pipelines, access roads, power plants, water supply, housing, and raw material and
product storage facilities)indicates the neefr any resettlement plagsee also subpara. (h)(v)
below). Normally includes a map showing the project site andsthproject's area of influence.

(d) Baseline data Assesses the dimensions of the study area and describes relevant physical,
biological, and socioeconomic conditions, including any changes angdipbéfore the
sulproject commencesAlso takes into account current and proposed development activities
within the sulproject area but not directly connected to the projBetta should be relevant to
decisions about project location, design, operatiomitigatory measures. The section indicates

the accuracy, reliability, and sources of the data.

(e) Environmental impactsPredicts and assesses Hwproject's likely positive and negative
impacts, in quantitative terms to the extent possildenifies mitigation measures and any
residual negative impacts that cannot be mitigailores opportunities for environmental
enhancementldentifies and estimates the extent and quality of available data, key data gaps,
and uncertainties associated lwppredictions, and specifies topics that do not require further
attention.

() Analysis of alternatives Systematically compares feasible alternatives to the proposed
sulproject site, technology, design, and operatiooluding the "withoutsulproject” situation-

in terms of their potential environmental impacts; the feasibility of mitigating these impacts;
their capital and recurrent costs; their suitability under local conditions; and their institutional,
training, and monitoring requirementSor eat of the alternatives, quantifies the environmental
impacts to the extent possible, and attaches economic values where feBisitds.the basis for
selecting the particular project design proposed and justifies recommended emission levels and
approacheto pollution prevention and abatement.
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(g) Environmental management plan (EMRJovers mitigation measures, monitoring, and
institutional strengthening.

(h) Appendixes

(i) List of EA report preparersndividuals and organizations.

(i) Referenceswritten materialshboth published and unpublished, used in study preparation.

(i) Record of interagency and consultation meetings, including consultations for obtaining the
informed views of the affected people and local nongovernmental organizations (NI31@©s)

record specifies any means other than consultations (e.g., surveys) that were used to obtain the
views of affected groups and local NGOs.

(iv) Tables presenting the relevant data referred to or summarized in the main text.

(v) List of associated reypts.
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Annex 10
AFls ENVIRONMENTAL AND SOCIAL INFORMATION CONSULTATION SESSION
In preparation for SubComponent 2.4. Line of Credit for Energy Efficiency (EE) and
Renewable Energy (RE) Financing US$5 million

On January 12, 2011 an Information Consultation Session was held on Project related
Environmental and Social Safeguards, in particular, the draft Environmental Management
Framework and the Involuntary Resettlement Policy Framework to support the US$8 tmiti

of credit for the proposed Energy Security and Efficiency Enhancement Project (P112780) for
Jamaica. The meeting was chaired by Jessica Lin (World Bank, LCSEG), representing Michel
Layec (TTL, World Bank, LCSEG)n attendance were Mmes/MessYsonne Lewars, Everton
McFadden, Howard Martin, Pauline Nelson, Joan Lawrence (DBJ), Paulette Kolbush, Andrea
Bennett (NEPA), Lincoln Mcintyre, Colin Yarru (NCB), Lawrence White (NPCB), Garth
Sherwood (FCB), Cerilin Hudson (RBTT), Camille Lawson (NPCB), Kal€rawford (Exim
Bank), Dawn Marie Brown (CCMB), Asquith Brown (ScotiaBank). Connected via video were:
Valerie Hickey (World Bank, LCSDE) and Fabio Pittaluga (World Bank, LCSSO).

Prior to the meeting, as part of the consultation process, a videorammdewas held in
December 2010 between the Environment and Social Specialists of the World Bank and the
Development Bank of Jamaica to discuss the diaftironmental Management Framework and

the Involuntary Resettlement Policy prior to disclosure of dbeuments on the websites of
MEM, DBJ, NEPA and the World Bank InfoShop on January 5, 20This meeting was a
follow up consultation with the AFIs who will be the implementing agents of the program.

Agenda. The meeting agenda included: (a) Introduction by the Chair; (b) Overview of the
project description and preparation statyg) Context for World Bank Safeguards;

(d) Discussion of Environmental Management Framework and Involuntary Resettlement
Frameworkwith respect to the Project; (e) Question and Answer session; and (f) Next steps. The
AFIs specifically sought guidance on how the frameworks would affect the implementation
phase of the Project.

Background. The total amount of the loan is US$15 million. The discussion focused on the
Environment and Social Safeguards specific to the US$5 million line of credit which will be
onlent to DBJ and further onlent to Accredited Financial Institutions.

Major Themes. The main themes and issues addressed by the review meeting participants are
presented bel ow together with the Chairds con

1. Consistency with Jamaicadés National Envir
Equator Principes and other Standardslt was emphasized that AFls must first
comply with Jamaicads national standards
consistent with Jamaicabés regul ations. F

its safeguard principles acensistent with the broader Equator Principles which were
developed mie2000s to encourage socially responsible lending practices. NEPA is
signed on to the Equator Principles. It
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safeguards are consistent withe | FC6s per f oltwas ageeed thatt and ar
the World Bank will send a copy of the Equator Principles to the AFIs.

. Waste Disposal One of the AFIs asked if there were regulations in place to guide
them as to where hazardous wastes, if relevant to -@reydct, could be disposed
properly. NEPA answered that there are such guidelines in place and that they would
guide the AFlIs. Irfact, it was noted that in order for a Project to apply, they would
need to apply first to NEPA for environmental considerations and as such, the NEPA
would direct any needed environmental or social actions for th@reyéct. It was

also emphasized thMEM is the ultimate anchor for the project and that they would

be responsible for regulatory changes, if necessary, so it is important to voice
concerns during consultation period.

. Environmental Management Planin the situations where an environmental
management plan is needed, it was asked how the AFIs could produce such a
document. It was agreed that the World Bank would send a Draft Table of Contents
of an Environmental Management Plan that would be inserted into the EMF and that
could subsequentlye used as a template.

. Monitoring Program and Training ProtocalsSome AFIs questioned how they could
receive further environmental and social training prior to Project implementation.
The DBJ volunteered to take the lead on setting up training ffier AFls by NEPA.

The World Bank agreed to send over training tools from the World Bank as well as
IFC technical guidance notes.

. External Communication about Environmental and Social regulation&FIs

guestioned how they could keep abreast of any changes Jamai cads n a
environmental or social regulations. It was emphasized that this US$5 million loan

was part of a broader energy Project that is being implemented by MEM and that

ul ti mately it is the MEMOés rempenergy bil it
regulations. It was agreed that the team would follow up with MEM to ensure that
environmental and social regulation dissemination will be part of the External
communication plan of the broader project.

Next Steps. The Chair concluded thahé DBJ will facilitate additional consultations between

the AFIs and NEPA as part of the Consultation process in preparation for implementation of the
loan. The WB team emphasized the importance of the success of this component and stressed
that they woud send follow up documents with best practice for environmental and social impact
mitigation (as outlined above) and that they are also available for assistance throughout the
Consultation process as well as during implementation. In addition to the eloisuthat were
discussed in this document, the following materials will be made available:

1 http://www.ifc.org/ifcext/sustainability.nsf/Content/EnvSocStandards
This includes all the resources for IFC clients, including financial intermediaries.
It's very private sector oriented, so it would fit squarely with the Jamaica
renewable energy project.
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Oneof its subpages, i.e.:
http://www.ifc.org/ifcext/sustainability.nsf/Content/RiskManagement_Training
has an B_earning module that could be useful for the Fl in Jamaica.

The page with guidance notes for the application of the FPesioce Standards

that gives concrete suggestions on how to turn the policy statements into actions.
This is found at:
http://lwww.ifc.org/ifcext/sustainability.nsf/Content/PerformanceStandards

There is also one syimage developed specifically for financialstitutions
managing environmental and social risks. This is at:
http://lwww.ifc.org/ifcext/sustainability.nsf/Content/Financiallnstitutions

The following site has all the information on EHS (Environmental Health and
Safety) Guidelines, as well as the uistty Specific Guidelines (scroll down the
same page) we mentioned to them yesterday.
http://www.ifc.org/ifcext/sustainability.nsf/Content/EHSGuidelines

IFC general guidelireefor specific industries on Environmental Health and Safety
that can provide general guidance on good practice standards.
http://lwww.ifc.org/ifcext/sustainability.nsf/Content/EHSGuidelines
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