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• Black & Veatch
IIE/USAID Trammg Program

Utlhtyllndustry Environmental Management
March 17 - March 21, 1997

Monday
Welcome and Introduction

•

•

II

III

Overview of Environmental Management
A Environmental Impacts of Energy Production
B Evolution of Environmental Management
C Traditional Environmental Management Systems
D ReengIneenng Environmental Management

1 Command and Control Regulations
2 Social Policy
3 Economic Incentives
4 Liability Exposure
5 Competitive Advantage
6 Accidents

Overview of ISO 14000
A What IS ISO 14000'
B Development and Policy
C ISO Standards
D EMS Standards and Other Environmental Management Tools
E Reasons to Seek EMS Registration
F Modules of an Environmental Management System
G Implementation and Operation
H CheckIng and Corrective Action
I Management Review
J Issues and Concerns
K Dnvers and Benefits
L What Will the Standard Mean for Business'

AppendiX A - Standards and GUidelines In the ISO 14000 Senes
AppendiX B - Comparison of Environmental Management System Standards
AppendiX C - Initial Environmental Review Questionnaire
AppendIX 0 - Terms

International Institutions and Project Approval
A Elements of Approval
B International FundIng Organizations

1 World Bank
2 International Finance CorporatIon of World Bank Group
3 Afncan Development Bank
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Utility/Industry Environmental Management (cant) •

Tuesday
IV Environmental Assessment

A Introduction
1 FacIlity Siting
2 Environmental Assessment Process
3 Baseline Studies
4 Comparison of Alternatives
5 Impacts and Mitigation
6 Environmental Management Plan
7 Preparation of EIA Document

B FaCIlity Siting Process (Pre-EIA Work)
C Terms of Reference (TOR)

1 TOR for Tano Field Development and Power Project
2 World Bank Sample TOR for Environmental Assessment of

Energy FacIlities
D Ghana Environmental RegulatIons

1 The Environmental Protection Agency Act, 1994
2 Environmental Impact Assessment Procedures In Ghana

E Examples of Development Bank GUidelines
1 Afncan Development Bank Environmental Assessment •

GUidelines
2 World Bank GUidelines

F Case Studies
1 Hydropower Stations
2 Thermoelectnc Power Station

•
2



• UtIlity/Industry Environmental Management (cont )

Wednesday
V Environmental Audltmg---Comphance

•

•

A
B
C
D
E
F

G

H

Introduction
Types of Environmental Audits
Management Support
Management Environmental Polley
Audit Objectives
Development and Management of an Environmental Audit Program
1 Steps to Developing a Program

• Establish Company objectives and Policy
• Identify Audit Coordinator and Other Audit Team

Members
• Develop Audit Tools
• Train the Audit Team
• Testing the Audit Program
• Establish the Review Schedule
• Conduct the Audits (See SectIOn G - Audit Coverage, and

Section H - AudIt Procedures, below)
• Evaluate Effectiveness
• Implement a Continuing Audit Program

2 Managing the Environmental Audit Program
• Performance reporting
• Staff Management
• Quality Assurance

Audit Coverage
1 Compliance Areas

a Air emiSSIons
b Wastewater dIscharges
c Stormwater discharges
d Solid wastes
e Hazardous wastes
f PCBs
g Hazardous materials
h Petroleum storage and handling

Pesticide management
Drinking Water

k Worker health and safety
Audit Procedures
1 Pre-Audit ActiVities

a Audit planning
b Notifying the faCIlity
c CompIling and revIewing background information
d Reviewing relevant regulations
e DefIning audit scope and team responsibilities
f Reviewing audit protocols and checklists
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Utlhty/lndustry Environmental Management (cont )

Audit Procedures (cont )
2 On-SIte Activities

a Arrival and openrng conference
b Records/document review (paper audit)
c Staff Interviews
d Physical Inspection of facIlities
e On-site post-audit debriefIng

3 Post-Audit ActivitIes
a Data Information management
b Follow up data collection

4 The Audit Report
a BaSIC requirements
b Level of background Information
c Level of compliance reportIng
d Legal revIew
e ReqUirements for follow up

AppendIx Example audit protocols and checklIsts
ProtectIng AudIt Results
1 ProtectIng the EnVironmental Audit Report
2 Attorney-Chent PriVilege
3 Company MaintaIned ConfIdentiality
TraInIng Auditors
1 SelectIng the TraIners
2 Selecting the Trainees
3 Selecting the Training Technrques
4 Keys to Successful Training
AppendIx Sample TrainIng Tools

•

•
VI EnVironmental Audltmg for Industrial Property Purchases

A The American Society for Testing and Materials (ASTM) Standard and
Due Dlhgence Practices
1 Evolution of the ASTM Standards
2 Components of a Property Assessment Process

a Records review
b Site reconnaissance
c InterView With current owners
d Report and evaluatIon

Thursday
VII Prepanng for the Audit (Field Trip PreparatIon)

A Team Formation
B Pre-AudIt Plannrng

4
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Utility/Industry Environmental Management (cant)

Thursday (cant)
VIII Audit of a FacIlity

A On-Site ActiVitIes
B Post-Audit DIScussion

Friday
IX Deslgmng Environmental Management Systems--Creatmg Environmental

VISion
A Defmlng Your Goals and VISion

1 Strategic ConsIderations
2 Key Elements of Environmentally Sound Companies
3 Characteristics of Successful Companies

B The Environmental Policy-Setting Process
1 Phase I Leadership Challenge
2 Phase 2 Corporate EnvironmentalIsm Defined
3 Economic and Environmental Integration

C Developing Your Own Environmental Policy Statement
• Group Exercise

o Environmental Management In the Future
1 What to Expect In the Next Five Years

X Implementmg a Comprehensive Environmental Management Plan
A Objectives and Benefits of Comprehensive Environmental Management
B Policies vs Programs
C Keys to Successful Implementation

1 Environmental Organization
2 Environmental Staffing
3 Environmental Compliance Tracking
4 Pollution Prevention Program
5 Site Management
6 Employee Training
7 Records Retention
8 Communications
9 Emergency Response
10 Public Relations
11 Environmental Auditing
12 Financial Assessment
13 Energy Conservation
14 Due DIligence Program
15 Risk Fmanclng / Insurance
16 Human Resource ReqUirements
17 Employee Accountability
18 Standardization
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US AGENCY FOR INTERNATIONAL DEVELOPMENT

INSTITUTE OF INTERNATIONAL EC'JCATION

ENERGY TRAINING PROGRAM

ENERGY TRAINING PROGRAM

•

•

The Energy Training Program (ETP) of the United States Agency for International Development
(USAID) trains energy and environmental professionals from A I D -assisted countnes (AACs) In

how best to assess, utilize, and manage their energy resources ETP supports the program
plans and activities of USAID's Center for EnVironment, the regional Bureaus and the overseas
MIssions

ETP works with AACs' energy and environmental sectors to assess their capabilities and Identify
training needs In response to their needs, the program develops courses In conjunction with the
US energy and environmental Industry ETP ensures that participants receive practical, skills
onented training In every program and access to modem technologies, methodologies, and
management techniques Its staff closely mOnitor each training program to guarantee
excellence

ETP covers the full range of conventional and alternative energy options available to AACs, with
an emphasIs on energy efficiency, environment, renewable energy, and pnvatlzatlon ETP has
developed a two-pronged approach to training the Management-Level Training Program (MTP)
and US-based courses The MTP provides short-term, In-country workshops for senior
management and policy makers These workshops are deSigned to Increase understanding and
bUild support for energy and environmental Issues among key deCISion-makers The US-based
courses provide more In-depth, practical training This Integrated approach IS deSigned to
strengthen the institutional capacity to plan and Implement sustainable energy projects

To further enhance the effectiveness of training, ETP has established an Alumni Network, uniting
ItS over 4,000 graduates The Network IS served by the ETP DIgest, a newsletter which provides
information on individual alumni accomplishments and upcoming training opportunities

The InstItute of InternatIonal EducatIon (liE) has managed the Energy Trammg Program smce It
beganm 1981

INSTITUTE OF INTERNATIONAL EDUCATION

For most of the twentieth century, the Institute of International Education (liE) has worked to
share knowledge and skills across national boundanes VIrtually all the human resource
development projects liE serves today were created to meet pnonty needs Identified by host
country leadership In consultation With national or international funding agencies All are
structured to prOVide, through education and training, a progression of realistiC steps toward
speCific goals In recent years these have ranged from working With the countnes of Eastern
Europe to address crushing environmental and economic problems, to prOViding the training Sn
Lanka needs to diversify ItS agnculture from dependence on export crops, to prepare black South
Afncans for leadership In their changing country's complex economy

1400 K STREET, N W WASHINGTON, DC 200052403
TELEPHONE (202) 326-7706 • TELEX TRT 1561408 CETP UT • FAX (202) 326 7694. EMAIL sCitech@lIe org



liE currently admInisters 275 programs serving over 10,000 foreign trainees from 165 countnes •
each year The more than 200 sponsors of these programs Include the U S Agency for
International Development (USAID), the U S Information Agency (USIA), foreIgn governments,
foundations, pnvate companies, InternatIonal organizations and development banks, UniVersIties,
research Institutes, non-governmental organizations, and mdlvlduals liE IS registered wIth the
United Nations as a Non-Governmental Organization (NGO)

More than one-thIrd of today's programs are desIgned to strengthen developing countnes'
institutions through education and tralnrng liE's contnbutlon to this process IS a staff
expenenced In all aspects of designing and managIng training projects

•

•
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U S AGENCY FOR INTERNATIONAL DEVELOPMENT

INSTITUTE OF INTERNATIONAL EDUCATION ENERGY TRAINING PR0GRAM

•

•

Ghana Utility/Industry EnVironmental Management

Course Providers

Stanley L Rasmussen
Mr Rasmussen IS an attomey with Black & Veatch International, In the Energy Group's Power
divIsion He IS currently the EnVironmental LicenSing Unit Leader, delegating environmental
compliance and licenSing proJects, and managing Black & Veatch environmental permitting and
licenSing personnel Mr Rasmussen IS also currently assisting Consolidated Edison Company of
New York, Inc with the development of an environmental audit program and IS also providing
personnel with training concerning environmental auditing and regulatory compliance for utilities
Since coming to Black & Veatch, Mr Rasmussen has also provided instruction for numerous
environmental training classes

Pnor to JOining Black & Veatch, Mr Rasmussen was the General Counsel for an environmental
testing laboratory, providing legal consultation In hazardous waste disposal and compliance
mOnltonng, occupational safety and health, asbestos Identification and abatement, contract
reView, and bid document preparation He has also served as the ASSistant Legislative Counsel
for the Kansas State Legislature and as a law clerk for the Denver Water Department

Michele Stern
With more than thirty years In the field, Dr Michele Stem has extensive expenence In the
managing and prepanng environmental nsk and Impact assessments for a wide range of
domestic and international projects Her areas of expertise Include Issues related to ecology,
limnology, aquatic biology and toxicology, and protected species She IS presently an
environmental sCientist with Black & Veatch International, In the Energy Group's Power DIvIsion,
assigned to EnVironmental and LicenSing Services Section of the Plant Services Department
Her pnmary responsibilities Include environmental Impact assessments and mOnltonng actiVIties
associated With the deSign or licenSing of power faCIlities

Before JOining Black & Veatch Dr Stem was an ASSOCiate Professor of Biology at the University
of Mlssoun, Kansas City She had also served In the United States Army for three years as an
EnVironmental SCience Officer and Nuclear MediCine SCience Officer Dr Stem has prOVided
testimony as an expert Witness on several occaSions, and served as an environmental consultant
to the U S Army Corps of Engineers, U S Fish and Wildlife Service, and the U S EnVironmental
Protection Agency

1400 K STREET, N W , WASHINGTON, DC 20005-2403
TELEPHONE (202) 326-7706 • TELEX TRT 1561408 CETP UT • FAX (202) 326-7694 • E-MAIL sCltech@lIeorg



Francine Steininger •
Ms Steininger has expenence working on a wide vanety of environmental Issues including
environmental project management In developing countnes, development of environmental
action plans, and coordination of regl'mal environmental programs At liE she serves as
environmental program officer and IS responsible for the environmental aspects of US-based
courses and In-country workshops under the Energy Training Program With liE Ms Steininger
has worked with IndoneSia, India and the Dominican Republic developing courses and
workshops In Environmental Management, Waste-to-Energy, Air Pollution Control and Energy
EffiCiency

Ms Steininger came to liE from the World Bank's Environment DIvIsion Among her
responsibilities were developing projects to assist Industry In phasing out the use of ozone
depleting substances In TUnisia & Bulgana She also participated In the development of a
national environmental action plan for Syria and played an Important role In the Middle East,
North Afnca and Eastern Europe Region's environmental review process for Investment projects

•

•
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US AGENCY FOR INTERNATIONAL DEVELOPMENT

INSTITUTE OF INTERNATIONAL EDUCATION ENERGY TRAINING PROGRAM
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U 5 AGENCY FOR INTERNATIONAL DEVELOPMENT
CENTER FOR ENVIRONMENT

The US Agency for International Developrnent (USAID) allocates a slgmficant portion of Its assistance
efforts to the wise management of environment and natural resources USAID has further underscored
the Importance of environmental Issues by creating the Center for EnVironment The Center's mandate
IS to provide techmcal and programmatic leadership and support to the Agency and Its domestic and
international development partners In addressing global environment and sustainable development
problems

Specifically, the Center provides techmcal support to USAID field miSSions and regional bureaus,
Identifies and analyzes cntlcal environmental problems nd the constraints to their resolution, gUides
Agency strategy In speCific environmental areas such s global climate change and biodiversity, helps to
ensure consistent excellence In techmcal capabilities and Agency programs, and synthesizes and
disseminates data from techmcal and sCientific research

The Center for EnVironment also collaborates with a wide range of partners -- host countnes, non
governmental orgamzatlons, other U S government agencies, International orgamzatlons, and other
donor countnes -- to solve environmental problems on local, regional and global levels

The Center for EnVironment focuses on three strategic objectives that Include the Agency's two global
environmental pnontles reduction of climate change and biodiversity conservation The Center's
objectives are

~ Sustamable Livmg Resources -- Increased and Improved protection and sustainable use
of natural resources, emphasIzing forests, biodiversity, and freshwater and coastal
systems

Sustamable CIties - Development of urbamzatlon processes to make cIties more
livable, emphasIzing reduction of urban and Industnal pollution and Improved
environmental Infrastructure

Sustamable Energy Systems -- EnVironmentally sound energy production and use
through greater energy effiCiency, renewable energy, appropriate environmental
technology, and Improved regulatory frameworks

An Integrated approach IS central to USAID's development strategy and IS reflected In all of the
Center's actiVities The Center seeks to address the SOCial, economiC, and political causes underlying
environmental and natural resource degradation and takes these Issues fully Into account when
consldenng solutions and developing programs

1400 K STREET, N W, WASHINGTON, DC 20005-2403
TELEPHONE (202) 326-7706 • TELEX TRT 1561408 CETP UT • FAX (202) 326-7694 • E-MAIL sCitech@lIe org
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IIE/USAID Training Program

UtilIty and Industry

EnvIronmental Management
Workshop

March 17-21,1997

Introduction

• Monday
- OvervIew of EnVIronmental Management

• Impact ofEnergy ProductIon

• EvolutIOn of EnVIronmental Management

• TradItIOnal EnVIronmental Management Systems
• Reengmeenng Environmental Management

- OvelVlew of ISO 14000

- InternatIOnal InstItutions and Project Approval
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Introduction

• Tuesday
- EnVIfonmental Assessment

• FacIlIty SItmg

• Terms of Reference

• Ghana EnvIronmental regulatIons

• Examples of Development Bank GUidelines

• Case StudIes

Introduction

• Wednesday
- EnvIronmental AudItmg

• Types of Audits

• Development and Management of an AudIt Program

• TypIcal AudIt Coverage

• AudIt Procedures

• Protectmg AudIt Results

- AudItmg fOf Industnal Property Purchases

•

•

•
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Introduction

• Thursday
- Prepare for Aucht FIeld Tnp

• Team FormatiOn

• Pre-AudIt Planmng

- Audit of a Brewery
• On-SIte ActIVitIes

• Post-AudIt DIScussIon

Introduction

• Fnday
- Deslgmng Envrronmental Management

Systems
• Defimng Goals and VISIon

• EnvIronmental Pohcy-Settmg

• Developmg Your Own EnVironmental Pohcy
Statement



Introduction

• Fnday (contInued)
- Implementmg a ComprehensIve EnVIronmental

Management Plan
• ObjectIves and Benefits

• PolICIes vs Programs

• Keys to Successful ImplementatIon

•

•

•
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Environmental Impacts of Energy Production

The costs and benefits of environmental Impacts must be taken Into account dUring
the planning, construction, and operation of all types of energy producing facIlities
This section discusses the various permanent and transitory Impacts likely to be
Incurred dUring the construction and operation of hydroelectriC, geothermal, and
thermoelectric facIlities, and electric and gaS/OIl transmiSSion lines A table
summarizing typical environmental Impacts affecting the above facIlities IS Included
for your reference In additIOn, excerpts from various development bank documents
diSCUSSing the potential environmental Impacts of energy producing facIlities are
Included as reference material



Environmental Impacts of Energy Production 10 Africa

EnVironmental Impacts Hydropower Thermal Power TransmissIOn Oil/Gas Distribution
lanes lanes

Changes In Hydrology

Resettlement

Loss of Agncultural Land

Loss of Infrastructure and HOUSing

Loss of Natural Vegetation

Loss of Wildlife Habitat

AquatiC Weed Growth

Diseases

Loss of Scenery

SOil EroSion

Air Pollution

Water Pollution

SOil Pollution

Social Impacts

Conflicts In Land Use

~

030397

•
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• World Bank

Summanes of Potential Environmental Impacts for"

• Electnc Power Transmission Systems

• 011 and Gas Pipelines

• Hydroelectric Projects

• Thermoelectnc Projects

•

•
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The folloWIng section contaIns excerpts from Guzdelznes for Envzronmental Assessment oj
Energy and Industry ProJects, Volume III of the World Bank EnvlTonmental Assessment
Sourcebook, 1991

2S

ELECTRIC POWER TRANSMISSION SYSTEMS

1 Electnc power transmISsIon systems mclude the transmISSIon hne, Its nght-of-way (ROW),
sWItchyards, substations, and access or mamtenance roads The pnnclpal structures of the translDlsslon
lme mclude the hne Itself, conductors, towers, and supports (e g , guy WlI'es)

2 The voltage and capacIty of the translDlSSlon lme affects the SIZes requIred for these prmclpal
structures For example, the tower structure wIn vary dlI'ect1y WIth the requlI'ed voltage and capactty
of the Ime Towers can be smgle wood pole structures for small voltage translDlSSlon hnes up to 46
ktlovolts (kV) H-frame wood pole structures are used for Ime rangmg from 69 to 231 tv Self
suppomng smgle-cIrcult steel structures are used for 161 kV or larger Imes Up to 1,000 kV trans
IDlSSlon Imes are pOSSIble

3 TranslDlSslon lmes can range from several kIlometers to hundreds of ktlometers m length The
ROW m whIch the transmISSion hne IS constructed can range m width from 20 meters to 500 meters or
greater dependmg upon the SIZe of the hne and the number of transmIssIon Imes located wlthm the ROW
Transnusslon hnes are pnmarIly overland systems and can be constructed to span or cross wetlands,
streams, flVers, and nearshore areas of lakes, bays etc Underground transmISSIon hnes are techmcally
feasIble but are very costly

-RotentJal EnVIronmental Impacts

4 ElectrIC power translDlsslon lmes are lmear faclhnes that wIll affect natural and SOCIOcultural
resources The effects of short transmISSIon lmes can be lOCalIZed, however, long transIDlsslon lmes can
have regIonal effects In general, the envIronmental Impacts to natural, SOCIal, and cultural resources
mcrease With mcreasmg lme length As lmear faclhtles, the Impacts of translDlsslon Imes occur prunanly
wlthm or m the unmedlate VIC1Dlty of the ROW The magmtude and slgmficance of the Impacts mcrease
as the voltage of the lme mcreases, requlI'mg larger suppornng Structures and ROWs Operational
unpacts also mcrease For example, electromagnetIc field (EMF) effects are SIgnIficantly greater for
1,OQO-kV lmes than for 69-kV lmes

S Negattve envll'onmental unpacts of transuusslon lmes are caused by construetton, operation and
mamtenance of translDlSslon lmes Clearmg of vegerauon from SItes and ROWs and construeuon of
access roads, tower pads, and substattons are the pnmary sources of construetton-related unpaets (see
Table 10 2 at the end of thIS seeuon for a summary of all potenttal Impacts) Operation and mamtenance
of the translDlSSlon lme mvolves cheuucal or mechamcal control of vegetation mthe ROWand occasIOnal
lme repm and mamtenance These, plus the phySIcal presence of the lme Itself, can be a source of
env11'Onmental lU1pact

6 On the poslt1ve SIde, power lme ROWs, when properly managed, can be benefiCIal to wddllfe
Cleared areas can prOVIde feedmg and nesttng SItes for blI'ds and mammals The"edge" effect IS well
documented m bIOlogical bterature, It descrIbes the mcreased habitat dIversIty resulttng at the contact
betWeen the ROWand the eXlSttng vegetation Power lmes and structures can serve as nesttng SItes and
perches for many blI'ds, especIally raptors

I~
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Specml Issues

Effects on Land Use

7 ElectriC power transmission hnes have the greatest Impact on land resources A dedicated electnc
power transmtSSlon hne ROW IS required Grazmg and other agrIcultural uses are usually not precluded
mROWs, but other uses are generally not compatlble Although ROWs are generally not very WIde,
they can Interfere WIth or fragment eXlstlng land uses along the ROW Long transnusslon lmes w111 affect
more areas and result m more slgDlficant Impacts

8 Transmission Imes can open up more remote lands to human actlvltles such as settlement,
agrIculture, huntmg, recreation, etc Construction of the ROW can result 10 the loss and fragmentation
of habitat and vegetation along the ROW These effects can be slgmficant If natural areas, such as
wetlands or wIldlands are affected, or If the newly-accessible lands are the home of 1Odlgenous peoples

Cleanng and Control of Vegetation an Rights-of-Way

9 A variety of techniques eXist for clear10g vegetation from the ROWand controllmg the amount
and type of new plant growth From an environmental pelOt of View, selective clearmg usmg mechamcal
means or herbiCides IS preferable and should be evaluated 10 project EAs Broadcast aerIal spraY10g of
herbiCides should be aVOIded because It affords no selectiVity, releases unnecessanly large amounts of
chenucals 1oto the enVIronment, and because It IS an unpreclse appheauon techmque, may result 10

contammatlon ofsurface waters and terrestrial food chams, as well as elunmatlon ofdesIrable Species and
dIrect pOlsonmg of wlldhfe

Health and Safety Hazards

10 Placement of low-slung lmes or lmes near human aet1vlty (e g , highways, buJ1d1Ogs) mcreases
the rlSk for electrocutIons Techmcal guldelmes for design ord1OarI1y mlDlmJZe thIS hazard Towers and
transIDlSslon lmes can disrupt mplane fhght paths 10 and near alrpons and endanger 10w-fly1Og aIrplanes,
especially those used 10 agricultural management actiVItIes

11. ElectrIC power tranSIDlsslon lmes create electromagnetic fields_(EMFs) The strengths of both
electnc and magnetIc fields decrease With distance (e g , meters) from traDSIDlSslon hnes The sCientific
community has not reached consensus on specific bIOlogical responses to EMF, but the evidence suggests
that health hazards may eXISt Several states m the Umted States have promulgated rules regulatmg
EMFs asSOCiated With high-voltage transnussl0n lmes

Induced Development

12 Dependmg on theIr location, transIIl1SSlon lmes may mduce development 10 or bordermg on
ROWs or m lands made more accesSIble In locales where the supply or housmg lS llIDlted, cleared
ROWs are often attraet1ve Sites for unpermttted hous1Ogt which 10 turn gives rlSe to other enVIrOnmental
unpaets and overburdens local mfrastrueture and publIc services

• I,
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PrOject AlternatIves

13 The environmental assessment should mclude an analysIs of reasonable alternatives to meet the
ultimate project objective of the distribution of electriCity to load centers The analysIs may lead to
alternatives which are more sound from an environmental, sOCiocultural, and economic pomt ofview than
the ongmally proposed project A number of alternatives need to be considered, lOcludlOg

• takIng no action to meet the needed capacity
• alternative voltages
• DC transmiSSIOn lmes (penmttlOg narrower ROWs)
• alternatIve sources of electrICIty
• CODStruCtion of smaller power faculues closer to the loads as

an alternative to bulk power transmiSSIOn
• energy and load management plans to reduce need for addluonal power
• upgradlOg of eXlsung faclhues
• alternative routes and substation Sites
• underground transmiSSion hnes
• alternative methods of construCtIon mcludmg costs and rehabulty
• alternative transmiSSion tower design and matenals (e g , wooden poles,

steel or aluminum structures, etc )
• alternative malOtenance techmques and road designs

14 One of the most unportant consideratiOns IS an evaluation of alternative routes and substatlons
SItes Many of the environmental unpaets resulting from electriC power translDlsslon lmes can be aVOIded
or mlmmlZed by careful ROWand substation site selection

Management and Trainmg

15 The most Critical environmental deciSion asSOCiated With electIlcal power translDlSslon lme
constructIOn and operauon IS the route selectIOn EnVironmental SCientISts need to work WIth the
transtnlSSlon hne engmeers In route seleCtIon and development of mitigative measures Dependmg on
the educauon and experience of the staff, trammg 10 the environmental management of electrIcal power
transtnlSSlon Imes may be warranted The major environmental Specialties related to the eDVll'Onmental
management of electrical power transmISSion lmes are ecological Impact and SOCial Impact assessments
EnVironmental tramlng and management may be warranted for ROW mamtenance teebnlques, mcludmg
the proper use of chemtcal and mechanIcal clear10g methods

16 The trammg should be done as part of the environmental assessment phase of the project and With
assistance from the environmental consultant If at all pOSSible, the project sponsor's enVIronmental staff
should be Involved 10 the envltonmental assessment study This wul ensure an understandmg of the
envltonmental aspects of the project In particular, staff workers must have an understandmg of the
rationale for the recommended mitigation and momtor1Og that they may be unplementmg

7fJ~_£_fl'-!,J~_~"'----.a"" __-."~--~._"''''-'--__4'''1II!U__'''' ''''_~"'~..,...~~ - -v~..;;-;:. -y
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17 Local, regional, and natIOnal environmental agencies 1Ovolved 10 the review and approval of the
project may also need tra1010g to mOnitor and enforce comphance dur10g the construction and operation
of the project

Momtonng

18 The mOnItonng requrrements for transmission lmes Will be dependent on the type of
environmental resources mvolved and the degree to WhICh they are affected Momtormg CODStruetlon
actiVities may be requrred to assure that negative land use and/or ecological 1Il1paets are aVOided and
proper mitigatIOn measures are employed Momtormg of these Impacts Will be short-term (e g , weeks)
and occur along the hne as It IS constructed MOnltonng may be especially cntlcal at crossmgs of major
water bodies or wetlands, near wIldlands and cultural properties The actual mOnltonng w111 be based
on ViSUal inspections of the matenals bemg used, the construction practIces, and mitigation measures
MOnltormg of ROW mamtenance activIties IS also to be required to assure proper vegetation control
methods, to prevent mvaslon of exotic Species, and to support deciSIOns whIch take advantage of poSSible
benefits to wddhfe
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Table 10 1 Electnc Power Transnllsslon Systems

Direct

Potential Negative Impacts Mlbgatmg Measurt'S

~

~

1 Vegetation damage, habItat loss, and Invasion by exotic specIes along

the ROWand access roads and around substation slles

2 HabItat fragmentatIon or disturbance

3 Increased access to WIldlands

4 Runoff and sedImentation from gradIng for access roads, tower pads,

and substation faclhbes, and alteration of hydrological patterns due to

maIntenance roads

1 • Utlhze appropnate cleanng technIques, (e g , hand cleanng versus

mechamzed cleanng)

• Mamtam native ground cover beneath hnes

• Replant dlsturbed Sites

• Manage ROWs to maxnwze Wildlife benefits

2· Select ROW to aVOid Important natural areas such as Wildlands and

sensItive habitats

• Mamtam habitat (I e , native vegetation) beneath hnes

• Make proVIsions to aVOId mterfenng With natural fire regunes

3 • Select ROW to aVOid sensitive wtldlands

• Develop protection and management plans for these areas

• Use dIscontInuous mamtenance roads

4 • Select ROW to aVOId Impacts to water bodIes, floodplams, and

wetlands
• Install sedIment traps or screens to control runoff and

sedtmentatlon

• MmlmIze use of fill dIrt

• Use ample culverts
• Design dramage ditches to aVOId affectmg nearby lands

~
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Table UII 2 EIedrk Power Tnmmisswon Systems (continued)

Potential Negative Impacts

Dued (c:ontlnued)

I

S Loss of land use and population relocation due to placement of towers

and llubstatlons

6 Chelllllcal contammatloo. from cheJDlcal mamteoance technIques

7 AVian hazards from traDSJDlSSIOD IIDes and towers

8 Auctaft hazards from tnulsmlSSlOD lutes and towers

9 Induced effects from electromagnetic fields

Mitigating Measures
•

5 • Select ROW to aVOid Important SOCial, agncultural, and cultural

resources

• Utihze alternative tower designs to reduce ROW Width requirements

and JDlmJDlZ6 land use Impacts

• Adjust the length of the span to avoid site specific tower pad

unpacts

• Manage resettlement Ul accordance With Bank procedures
w
0

6 • Utlhze mechamcal cJeanng technIques, grll1'.mg and/or selective

cheJDlcal appbcatlons

• Select herbiCides With rntnlmal undesued effects

• Do not apply herbicides With broadcast aenal spraymg

• Mamtam naturally low-growmg vegetallon along ROW

7 • Select ROW to avoid nnportant bird habitats and fhght routes

• Install towers and Imes to IDlDlDUze nsk for aVian hazards

• Install deflectors on Imes ID areas WIth potenllal for bird colliSIOns

8 • Select ROW to aVOid auport fhght paths

• Install markers to ID1D1llllZe nsk of low-f1ymg 8lrcraft

9 • Select ROW to aVOid areas of human actiVity

~t~
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Table 10 2 Elednc Power Tl'BDSDllSSloD Systems (conbnued)

-. --
I-

D1red (oonbnued)

Potential Negabve Impacts Mtbgabng Measures

10 Impatred cultural or aesthetlc resources because of visual Impacts

Indirect

10 • Select ROW to avoid sensitive areas, mcludmg touost Sites and
VIStas

• Construct Visual buffel'S
• Select appropnate support structure design, matenaJs, and finishes
• Use lower voltage, DC system, or underground cable to reduce or

ehmtl1ate visuaillopacts of Imes, structures, and ROWs

Induced secondary development dunng construclton m the surroundmg
area

2 Increased access to Wildlands

~

•

1

2

• ProVide comprehensive plans for handhng mduced development
• Construct facilities to reduce demand
• ProVide techntcaJ asSistance to land use planmng and control to

local governments

• Route ROW away from Wildlands
• ProVide access control

w....

•
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oa AND GAS PIPELINES

1 011 and gas plpehne projects mclude the constructIon and operatIon of offshore, nearshore and/or
overland pIpelInes PIpelInes can range In sIZe up to 2 meters m dIameter They can range m length
from several kIlometers to hundreds of kIlometers Overland and nearshore plpelmes are generally
bUrled Offshore plpelmes are generally located on the seafloor 10 waters as deep as 350 to 450 meters,
but subsea plpelmes have been laId below 1,500 meters m SpecIal cases

2 The major faclhtles assocIated WIth 011 or gas pIpelInes Include the pIpelIne Itself, access or
mamtenance roads, the recelvmg, dIspatch and control station, and the compressor statIon or pump
statIons Because of mternal frIctIon and changes In elevation encountered along the lme, booster stations
are requIred for long-dIstance crude 011 and product plpelmes at regular mtervals (e g , approxImately
70 kIlometers [lan]) CompressIon statIons are Installed at approprIate Intervals along gas transmISSIon
hnes to maIntam plpelme pressures The pIpelIne may transport unrefined 011 or gas from a wellhead to
transfer or processIng faCIlItIes Refined 011 and gas may be transported by pIpelIne to an end user, such
as a petrochemIcal plant or power plant

PotentIal EnVIronmental Impacts

3 PipelIne Installation In upland areas Involves surveyIng, rIght-of-way (ROW) clearmg, dltchmg,
pipe strIngmg, bendmg, weldmg, wrapPIng, coating and mstallIng cathodIC protection for corrosIon
control, placement m dItch (for buned plpelmes), backfillmg and cleanup The same general actlvlt1es
occur In wetland areas, but dredgmg and spoIl dISposal are necessary for placement of the plpelme In
completely water-logged sol1s and open-water areas, plpelIne-laymgbarges are used for dredgmg, plpelme
fabncatlon and placement

4 Installation ofplpelmes moffshore areas Involves laymg the plpelme on the bottom The plpelme
may be anchored WIth concrete blocks or concrete casmg If the plpelme IS to be bUrIed, then dlggmg
the trench IS requIred Plpelme IS laId by a layIng barge Trenchmg IS accomplIshed by underwater
trenchmg machInes Most often the natural processes of current and wave aetlon are relIed on for the
burIal of plpelmes m offshore areas, but artIfiCIal bunal can be accomplIshed In nearshorellandfall
areas, buned pipelInes are requIred

5 Proper plpehne operation emphasIZes mamtenance and checkIng of equIpment Penodlc ground
or aenal mspectlon along the plpelme route IS requIred to detect leaks DeVICes used to scour or clean
paraffin and scale from the InSIde of 011 plpelmes (referred to as scrapers, balls, and "pIgs") or to separate
matenals pumped through the pIpelIne or to remove lIquIds and condensate (10 gas plpelmes) can result
m wastes that must be dISposed of Plpelme lIfe depends on the rate of corrosIon and InSIde wear of the
pIpe CorrosIon proteetlon IS a necessIty In most soils, especially m wet or salme areas Leaks or
ruptures of 011 and gas plpelmes can have SIgnIficant Impacts beyond the ImmedIate VIClDlty of the
plpelme

t
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PosItive Impacts

6 In some cases. 011 and gas pIpelInes may be vIewed as contrIbutIng to envIronmental qualIty by
makIng cleaner fuels more available (e g , low sulfur gas versus hIgh sulfur coal) for energy productIon
and/or mdustrlal purposes In offshore areas, unbuned pIpelInes may create habItat for marme organIsms
attracted to the new "artIfiCIal reef"

Negative Impacts

7 Offshore, nearshore, and upland 011 and gas pIpelInes have dIfferent envIronmental Impacts
accordmg to type, as amplIfied In the paragraphs below (See also Table 10 3 at the end of thiS section
for other examples) The magnItude of theIr Impacts depends on the type and sIZe of the pipeime
mstalled, the sIgnIficance depends on the degree to WhICh natural and SOCIal resources are affected

8 Direct Impacts: Offshore PJpelmes

(a) Installation of pIpelInes In offshore and nearshore areas may result m the loss of benthIC and
bottom-feedmg organIsms from trenchIng and/or turbIdIty asSOCIated WIth pIpelIne laymg
The SIgnIficance of these Impacts wlll depend on the type of aquatic resources affected and
the extent these resources are affected

"
(b) The construetlon of the plpelme can result m the temporary resuspenslOn of bottom

sedunents The redlsposltlOn of sedIment may alter aquatic habItat characterIstIcs and lead
to changes m SpecIes composItIon The SIgnIficance of these effects wIll depend on the type
and Importance of aquatIc orgamsms affected For example. the slgmficance of habItat
alteration ofseagrass beds or coral reefs, consIdered Important feedmg and breedmg habItats
for fish and other anImals, may be greater than the alteration of the deep offshore benthIC
habItat

(C) If plpelme trenchIng occurs In nearshore and offshore areas where toXIC cheDllcals have
accumulated m the sedIments (e g • harbors near mdustnal outfalls of toXIC chemIcals such
as mercury and polychlonnated bIphenyl [PCBs), the laymg of the plpelme can result In a
resuspenslon ofthese toXIC sedIments and temporarlly lower water qUalIty lD11llediately above
the plpelme BloaccumulatIon of these toXIC chemIcals may occur m aquatIc orgamsms
(e g , fish and shellfish)

(d) In nearshore and offshore areas used for bottom fishmg. plpelmes can mterfere WIth bottom
trawlmg, resulting m loss or damage to fishmg eqUIpment as well as aCCIdental ruptures to
plpelmes Anchor draggmg can also result m pipeime damage and oll spllis

9 Direct: Upland Plpehnes

(a) InstallatIons of plpelmes can lead to erosIon In the VIClnlty of the pIpelIne In hllly areas.
thIS can lead to lDStabllity In the solls and landslIdes Runoff and sedImentatIon can lower
water quahty m nvers and streams durmg construction

~..-II!L~I:"~~_Q·;_··"'_4 ..;q~_...,._--- _
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.~
(b) InstallatIon of plpelmes and mamtenance roads can lead to alteration of dramage patterns,

mcludmg blockmg water flow and ralsmg the water table on the upslope side of the plpelme,
and can lead to the kllhng and reduction of vegetation, such as trees If a plpelme cuts
through alarge forested area, thiS Impact could be slgmficant Water supply to wetlands can
be altered

(c) CreatIon of ROWs can lead to the mvaslon of exotic plants which may out-compete native
vegetation If uncontrolled, thiS can have a slgDlficant unpact over tune In addition,
plpelme mstallatlon can result In habitat fragmentatIOn of natural areas (e g , wlldlands),
resultIng m the loss of Species and lowenng of biodiverSity

(d) In developed areas, 011 and gas plpelmes can result m the loss of land use and displacement
of Inhabitants due to the placement of plpelme and substatiOns Some types of agncultural
actlvltles may only be affected In the short-term durmg construction

(e) Above-ground plpehnes can create barrIers for humans and mIgratory wl1dhfe 1111S could
be slgmficant dependmg upon the length and location of the plpelme

(f) ArcheologIcal Sites are vulnerable to damage or loss durmg pipeime constructIon

(g) Plpelme construction can cause temporary mterrupoon of traffic This could be slgmficant
m developed areas, If the pipehne crosses major transportaoon routes

(h) Ruptures and leaks, as well as wastes generated at the pump and transfer StatIons, can result
mpotential contammaoon of solIs, surface water and groundwater The SIgnificance of thIS
contamJDatlon IS dependent on the type and sIZe of the leak, on the type and volume of
wastes generated, and on the degree to which the natural resource IS affected Ruptures of
011 plpelmes crossmg rIvers and other water bodies or wetlands can result In SIgnificant
envIronmental damage

(I) Gas plpelme leakage or rupture can cause explosIOns or fires In developed areas, such
aCCidents pose slgmficant human health rIsk

10 Indirect Impacts

(a) Upland plpelmes can result m mducmg secondary development (e g , squatters) wlthm the
plpelme ROW ThIS unplanned development can place stram on the eXlStmg mfrastrueture
for an affected area

(b) Upland plpelmes can allow access to otherwise maccesslble natural areas (e g , wlld1ands)
ThIS can result m degradaoon and explOltaoon of these areas

•

•
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Special Issues

Natural Resources

11 MarIne and estuarme water resources are affected by offshore and nearshore 011 and gas plpelmes
Freshwater resources can be affected by upland plpelmes Dependmg upon the ROW locatIon, the
constructIon of the plpelme In and near streams, rIvers, lakes, and estuaries could result m SIgnIficant
water quality unpacts from sedunentatlon and runoff In addition, the flood storage functIOns of these
systems can be altered by changmg surface water dramage and by constructIOn of facllltIes wlthm these
water bodies

12 Constructionofundersea plpehnes may Impact SIgnIficant coastal and marme resource (e g , coral
reefs, sea grass beds, etc ), and affect fishmg activIties Ruptures of the oIl plpelme or accidental spIlls
of od at termmals would sIgmficantly affect water quality m streams, rIvers, lakes, estuaries, and other
water bodies along the plpelme ROW Possible groundwater contammatlon could occur from these spl1ls,
dependmg on the type and extent of the sp111 and the hydrogeological features of the area

13 Long plpehnes can open up less accesSible natural areas, such as wIldlands, to human actiVity
(agriculture, huntIng, recreation, etc) Dependmg on the tolerance of the ecological resources m these
areas and the SOCiocultural charactenstlcs of the population, these actiVitIes may have adverse unpact

Plpebne Safety

14 The transportation of natural gas by plpelme mvolves some degree of fisk to the pubhc m the
event of an aCCident and subsequent release of gas The greatest hazard IS a fire or explOSion followmg
a major plpelme rupture

15 The prunary cause of plpehne aCCidents IS outside forces, unphcated m more than half of all
service mCldents Other causes mclude corrOSIon and matenal and construction defects ACCidents result
from careless operatIon of mechamcal equIpment (bulldozers and backhoes), earth movements due to soIl
settlement, washouts, landshdes or earthquakes, weather effects (wmds, storms, thermal strams) and
debberate damage Some COuntrIes have national safety standards for the construction and operatIon of
gas pIpehnes The World Bank has environmental guldelmes for the construction and operatIon of oIl
plpehnes

Other Speaallssues

16 Dependmg on the location, Oll and gas plpelmes may unpact cultural propertIes, land settlement,
trIbal peoples, bIOlogical dIverSIty, trOPiCal forests, watersheds, and wIldlands World Bank POhCles and
guldehnes have been developed for these Impacts (see relevant dISCUSSIOns m Chapters 2 and 3)

tJ
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PrOject Alternatives

17 The envIronmental assessment for od or gas pIpelIne should lOclude an analysIs of reasonable
alternatIves to meet the ultimate project objective The alternatIve analysIs may lead to desIgns that are
more sound from an enVIronmental, SOCIal, and economIc pomt of view than the ongmally proposed
project The followlOg alternatives should be conSIdered

• the "no aetlon" alternative (I e , examme the feasibIlity of takIng no action
to meet the needed fuel capacity)

• alternative means of delIvenng the od or gas (e g , tankers)
• upgradmg eXlstmg faclhtles
• alternative routes and substation SItes
• alternatIve methods of pIpeline constructIon lOcludmg costs and rellabulty
• alternative pIpelIne design and matenals (e g , bUrled versus elevated pIpelInes)

18 The approprIateness and mappropnateness of these alternatives should be addressed 10 relation
to envIronmental and economIC factors Because oIl and gas pIpelInes are linear facIlltles, one of the most
Important alternatIVes avaIlable IS 10 chOIce of routes Many of the environmental Impacts assocIated WIth
oil and gas pIpelines can be aVOIded or mlmmlZed by careful route selectIon

Management and Trammg

19 As dl!lcussed 10 the precedmg paragraph, one of the most cntlcal envIronmental decISIOns
assocIated WIth oIl and gas pIpelIne construction and operation IS the route selectIon EnVIronmental
sCIentists should work With the pIpelIne engmeers to select routes and develop mItigatIve measures

20 Dependmg on the education and expenence of the staff, tram10g 10 the environmental management
of od and gas pIpelInes may be warranted In particular, staff workers must have an understand10g of
the rationale for the recommended mitigation measures and momtormg program that they may be
ImplementIng Local, regIOnal, and natIOnal envIronmental agencies 1Ovolved 10 the review and approval
of the project may also need trammg to momtor and enforce comphance WIth envIronmental management
requIrements of the project

21 Safety tra1010g and education may be necessary, Includmg evacuation procedures and contaInment
plans for od spIlls and gas ruptures An emergency response plan may be requrred 10 areas where there
IS fisk to the pubhc from aCCidents

Momtonng

22 The momtorIng requIrements of 011 or gas pIpelInes wIll be dependent on the type of
envIronmental resources and the degree to which they are affected Momtor1Og of construction actIvIties

----- --- ---
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wdl be requIred to ensure comphance WIth good practices and any Special requirements to aVOId or
mitIgate adverse Impacts and to detect any Impacts whIch occur so that corrective action can be Imnated
Matenal storage and equIpment repaIr yards and construction worker camps should be mcluded The
actual momtorlng may range from ViSUal mspectlon of the mitigation system (e g , sedunent traps) to
more extensIve water quality momtorlng durmg the plpehne construction across or near a water body
If plpelme constructIOn mvolves the potential for resuspenston of toXIC substances, an extensIve chenncal
and biological momtorlng program may be requIred

23 Momtorlng should occur before, durmg, and for some period after the plpelme IS laid or buned
The objective of thIS momtonng program wdl be deternnned by the extent and duration of the
recontammatlon of the water body Momtormg of the operation of the od and gas plpelmes wIll be
requtred to assure proper mechanical functiOns or to IdentIfy structural condItiOns resulting m leaks or
ruptures
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Poteubal Negatn'e Impacts

Table 10 3 Oil and Gas Pipelmes

Mlbgatmg Measures

I Resuspenslon of toXIC sedunents from construction of offshore
PJP'lmes

1 • Select alternate location for laymg plpelme
• Use alternative plpelme construction techmques to mmlJllIze

resuspenslOn of sedunents (e g, laymg plpelme versus hurymg
plpelme)

• Lay plpelme at a penod of mmJmaI cl(Culahon

2 Interference With fishmg actiVities from offshore and nearshore
Plpelmes

3 Habitat and orgawSID loss along offshore and upland plpelme ROWs
and pumpmg and compressor station Sites, and mcreased access to
wddlands

4 Erosu)O, runoff, and seduneotatJon from construction of plpelme,
gmdmg for access roads and substabon facdltles

2. Select plpelme route away from known fishing areas
• Mark and map location of offshore Plpelmes
• Bury plpehne that must be located m cntlcal fishing areas

3 • Select ROW to aVOid amportant natural resource areas
• Uttllze appropnate cleanng techmques (e g , hand cleanng versus

mechawzed c1eanng) along upland ROWs to mamtam native
vegetation near plpelme

• Replant disturbed Sites
• Use alternatIve construction techntques (see No I)

4. Select ROW to aVOid unpacts to water bodies and bally areas
• Install sediment traps or screens to control runoff and

sedimentation
• Use alternattve Plpelme laymg teehmques that mmlllllZCS IInpacts
• Stablhze sods mecbantcally or chemically to reduce erosion

potential

loU
00

5 • Select ROW to aVOid wetlands and flood plams

• MlDIDlIze use of fill
• Design dramage to aVOId affecting nearby lands

v'
.-

S Alteration of hydrological paUems
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Table 10 J Od and Gas Pipelines (contmued)

Dared (eonbnued)

Potential Negative Impacts Mitigating Measures

6

7

Evasion of exotic species and habitat fragmentation

Loss of land use due to placement of upland plpehne and substations

6

7

• Select comdor and ROW to avoid Important wtldlands and

sensItive habitats

• Mamtam native ground cover (vegetation) above plpelme

• Make provIsions to avoid IOterfenng With natural fire regimes

• Select ROW to aVOid Important SOCial (lOcludmg agncultural) and

cultural land uses

• DeSign constructlon to reduce ROW requirements

• MIDIOOze offSite land use Impacts dunng construction

• For buned plpehnes, restore disturbed land along ROW

~
\0

~
~

8 Creatton of barners for human and wtldhfe movement

9 Increased traffic due to construction

10 Cheoocal cootamlDatlOD from wastes and accidental od spdls

11 Hazards from gas Plpelme leakage or rupture

8 • Select ROW to aVOid travel routes and wtldhfe comdors

• Elevate or bury plpelme to allow for movement

9 • Phase construction actiVIties to control traffic

• Construct alternative traffic routes

10 • Develop waste and spdl prevenlton and cleanup plans

• Utl1Jze spill contamment techniques

• Clean up and restore affected areas

11 • Clearly mark locations of boned plpelmes m hagh-use areas

• Develop emergency evacuation plans and procedures

• Momtor for leaks
• Install alarms to notify the pubhc of accidents
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Potential Negatave Impacts

Table 10 3 OIl and Gas PipE~anes (continued)

MItJlatang Measures

1 Induced secondlary development dunng constructton m the surroundmg
area

2 Increased ~IS to WIldlands

1 • Develop comprehensive plan for location of secondary development
:. Construct facIlities and provide finanCial support to eXlstmg

mfrastructure

2 • Develop protection and management plans for these areas
• Construction hamers (e g • fences) to prohibit access to sensitive

Wildlands

~

~
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HYDROELECTRIC PROJECTS

1 HydroelectrIc projects Include dams, reservOirS, canals, penstocks, powerhouses, and sWltchyards
for the generatIon of electrICIty The dam and reservoir may be multI-purpose, If watershed ramfall and
str-eam-flow ~haraetet'lSt1cs and wateJ."-and pnwer-usa~pattern£ permu, h-ydroelectl'lc reservoirs can alS4:L
provIde one or more of the follOWIng servIces IrrIgatIon, flood control, water supply, recreatIOn,
fishenes, naVIgatIon, sedIment control, IceJam control, and glacIal lake outburst control However, these
are competIng uses for the waters stored behmd dams and each may Imply a dIfferent diurnal or annual
operatmg rule curve for the reservoir

2 In a hydroelectrIC proJect, for example, the operator w111 maxumze power benefits by varymg
reservoir level m accordance WIth a rule curve that IS close to the reservoir trajectory In a very dry year
For flood control, an operator w111 draw down the reservoir to have maxImum volume for flood retention
avaIlable at the begmmng of the raIny season IrrIgation reservOIrs w111 be filled and releases made
accordmg to the growmg seasons of the crops beIng IrrIgated In project plannIng and development of
the rule curve, any COnflIcts between competmg uses should be resolved

3 HydroelectrIC projects necessarl1y entaIl construction of transmiSSIon lInes to convey the power to
Its users ElectrIC power transmiSSIon hnes are covered separately In the sectIon on "ElectrIC Power
TransmISSIon Systems "

Potential EnVIronmental Impacts

4 The prmclpal source of Impacts In a hydroelectrIC project IS the constructIon and operation of a dam
and reservoir (see the sectIon on "Dams and ReservOirS") Large dam projects cause irreversIble
enVIronmental changes over a WIde geographiC area and thus have the potential for slgmficant Impacts
CntlclSm of such projects has grown In the last decade Severe CrItics claIm that the social,
environmental, and econOmIC costs of dams outweIgh their benefits and that the construcuon of large
dams, therefore, IS unjustifiable Others contend that m some cases environmental and SOCIal costs can
be aVOIded or reduced to an acceptable level by carefully assessmg potential problems and Implementing
cost-effectIve corrective measures

S The area of 1nfluence of a dam and Its reservoir extends from the upper 11mlts of the reservoir to
as far downstream as the estuarme, coastal and offshore zones, and Includes the reservOir, dam and rIver
valley below the dam Whde there are dll'ect envll'onmentalImpacts asSOCIated WIth the construction of
the dam (e g, dust, erOSIon, borrow and dISposal problems), the greatest unpaets result from the
Ul1pOundment of water, floodmg of land to form the reservoll', and alteration of water flow downstream
These effects have dll'ect unpacts on sods, vegetation, wl1dhfe and wddlands, fishenes, chmate aud
human populations m the area (See Table 108 at the end of thIS sectlon for other examples and
recommended IDltlgatton measures )

6 The dam's mdlrect effects mclude those asSOCIated With the bulldmg, mamtenance and funcuonmg
of the dam (e g , access roads, construCUon camps, power transmxsslOn lmes) and the development of
agncultural, mdusmal or mUDlclpal 8CUVltles made poSSIble by the dam

•
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7 In addltlon to the dIrect and mdIrect effects of dam construction on the envIronment, the effects of
the envIronment on the dam must be consIdered The major envIronmental factors affectmg the
functlonmg and hfespan of the dam are those caused by land, water, and other resource use m the
catchment areas above the reservOIr (e g , agnculture, settlement, forest clearmg) whIch may result m
mcreased sIltatIon and changes m water quantIty and qualIty m the reservOIr and nver downstream
These are usually thoroughly addressed m the engIneerIng studIes

8 The obVIOUS benefit of a hydroelectriC project IS electrIc power, which can support econolD1c
development and nnprove the qualIty of hfe In the servIce area HydroelectriC projects are labor
mtenslve, as well as provldmg employment opportumues Roads and other Infrastructure may prOVide
local mhabltants WIth better access to markets for their crops, educational faCIlIties for theIr chIldren,
health care, and other SOCial servIces Moreover, the generation of hydropower prOVides an alternatIve
to the burnmg of fossIl fuels or to nuclear power, which allows the power demand to be met WIthout
prodUCIng heated water, alI' eIDlSslons, ash, and radIOactive waste If the reservoir IS a truly mulu
purpose faCIlIty, that IS, If the vanous purposes stated for It m the econolI1lc analysIs are not mutually
mconslstent, other benefits may mclude flood control and the prOVISIon of a more relIable and hIgher
qualIty water supply for Irngatlon, domestIC and IndustrIal use Intenslficauon of agnculture locally
through IrngatlOn can In turn reduce pressure on uncleared forest lands, Intact wIldlIfe habitat, and areas
unsuitable for agnculture elsewhere In additIon, dams create a reservOIr fishery and the posslbIlIUes for
agrIcultural productIon on the reservOIr drawdown area, which m some cases can more than compensate
for losses m these sectors due to dam construCtlon

Specaal Issues

HydrologiC and LlInnologaad Effects

9 DamIIllng the river and creatIng a lake-lIke enVIronment has profound effects on the hydrology and
lunnology of the nver system DramatIC changes occur m the t1mmg of flow qUality, quanuty and use
of water, aquatic bIOta, and sedlmentauon dynamiCS m the rIver basm HydroelectrIC proJects, m
particular, are lIable to create major changes m the flver flow patterns downstream because storage and
releases are managed m response to power demand cycles rather than the hydrologiC cycles to which the
downstream rIparIan enVIronment IS adapted

10 The decompoSItion of orgamc matter on the flooded lands creates a nutrIent-rIch enVIronment
FertIlIZers used upstream may add to the nutrients whIch accumulate and recycle m the reservOIr ThIS
not only supports an aCtlve reservOIr fishery but sumulates the growth of aquatIc weeds, such as water
lettuce and water hyacmth Weeds and algal mats can be expensIve nUIsances whIch clog dam outflows
and Imgatlon canals, negauvely affect fisherIes and recreatIon, mcrease water treatment costs, ImpaIr
naVIgatIon, and substanually mcrease water loss through transpIration

11 If the mundated land IS heavIly wooded and not suffiCIently cleared prIor to floodmg, decomposluon
wIll deplete oxygen levels m the water ThIS affects aqUatiC hfe and may result m large fish kIlls
Products of anaerobIC decomposluon mclude hydrogen sulfide, which corrodes generator turbmes and IS
noxIous to aquauc orgamsms and methane, which IS explOSive and a greenhouse gas
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12 Oxygen depletion typically occurs first In the deeper water where oxygen used by baetena m
decomposltlon IS not offset by oxygen released by plant photosynthesis When the mtake for power
generation IS located at the lower level of the reservOIrs, as IS usually the case, water released from the
turbines mto downstream waters may be deficient In oxygen and may contain hydrogen sulfide It may
also be lower m pH and colder than the surface water Releases of water With these charactenstlcs can
adversely affect plant and animal commuDltles In the flver below the dam

13 Suspended particles earned by the nver settle In the reservOIr, hnntmg Its storage capacity and
hfetm1e, and robbmg downstream waters of sediment Many agncultural areas on floodplams have
always depended on nutrlent-nch sllt to sustam productiVity As sediment IS no longer depoSited on the
floodplam downstream, the loss of nutrients must be compensated by fertlltzer to mamtam agncultural
productiVity The release of relatively sediment-free waters can result In the scourmg of the downstream
nverbeds (which may be benefiCial m some cases, detrimental In others)

14 Addmonal effects of changes In the hydrology of the flver basm Include altered levels of the water
table both above and below the reservOlr, and upstream encroachment of salme waters mto estuanes that
have drrect ecological Impacts and affect downstream water users

SoCIal Issues

15 The benefits of hydroelectriC dams often accrue to commuDltles and mdustrles some distance away
from the dam Those who typically bear the heaViest envIronmental and SOCial costs of the dam
construCtIon - namely, the mhabltants of area mundated by the reservOIr - may not receive a
proportionate share of the benefits ReservOir fl1lmg results m the forced relocation of those hvmg on
the land (m some projects from hundreds of thousands to over a ml1hon people), which profoundly affects
them as well as those present m the resettlement areas (For mformatlon on "Involuntary Resettlement,"
see Chapter 3) For those remammg m the flver basm, access to water, land and biotic resources often
IS restricted Arttsanal nverme fishenes and traditional floodplam (recession) agnculture are dISrupted
by changes In stream flow and reduced sllt depoSItion Floodplams of many tropical nvers are vast areas
of great Importance for human and anImal populations When the floodplams shrmk, land use must
change or populations are forced to move Water-related diSeases (e g , malaria, schIStoSOmIasIS,
onchocerCiasis, encephalitis) may mcrease With the creation of a reservOIr and associated water
management structures, If they are endennc to the area

16 SOCial and envIronmental problems arise from controlled and uncontrolled mflux of population
groups mto the area, such as construCtIon workers and power plant employees, seasonal laborers for other
dam-mduced actiVIties, and rural people who take advantage of mcreased access to the area prOVided by
roads, transmISSion Imes or Improved nver navigation (see "New Land Settlement" and "Induced
Development" sectIons m Chapter 3) The consequences are health problems, overburdened pubhc
serviCes, competition for resources, SOCial conflIcts, and negative enviionmental unpacts on the
watershed, reservOir and downstream nver basm

Fishenes and Wl1dbfe

17 As mentioned, nverme fishenes can be expected to declme because of changes m river flow,
deterIOration of water quahty, loss of spawnmg grounds and barriers to fish mIgration However, a
reservOIr fishery, sometimes more productive than the prevIous nverme fishery, IS created

.........Q---A---.-----.--__. 1jp~....1l
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18 In nvers WIth bIologically productIve estuanes, both marme and estuarme fish and shellfish suffer
from changes m water flow and qUalIty Changes mfreshwater flows and thus the SallDlty balance m an
estuary w111 alter Species dIstribution and breedmg patterns of fish Changes m nutrIent levels and a
decrease m the quahty of the river water can also have profound 1Il1paets on the produettvity of an
estuary These changes can also have major effects on marme Species WhICh feed or spend part of thell
hfe cycle m the estuary or are mfluenced by water quality changes mthe coastal areas

19. The greatest nnpaet on Wlldhfe wl11 come from loss of habItat resultmg from reservoll fillmg aDd
land-use changes mthe watershed Migratory patterns of wl1dhfe may be dIsrupted by the reservOir and
assoc18ted developments Poachmg and eracheatton of Species considered to be agncultural pests have
a more selectlve effect Aquatic fauna, mcludmg waterfowl, reptlles, and amphibIan populatlons are
expected to mcrease on the reservoll

Seismic Threat

20 ConsIderable eVIdence has hnlced the creation of reservolls WIth seIsmIC events, but the probablhty
that the reservoll w111 mduce selsrmclty In aselsnuc areas IS difficult to predict In seISrmc areas, a
reservoll may advance the occurrence of an earthquake, poSSIbly resulting m more frequent but less
destructive events The EA should consider both of these phenomena

Watershed Management

21 Increased pressure on upland areas above the dam IS a common phenomenon caused by the planned
resettlement of people from the mundated areas and by the uncontrolled mflux of new people mto the
watershed On-SIte envllOnmental deterIoranon, as well as a decrease m water quahty and mcrease m
sedimentation rates mthe reservoll, results from cleanng offorest land for agnculture, grazmg pressures,
use of agncultural chermcals, and tree cuttmg for umber or fuelwood S1D11larly, land use m the
watershed of the lower rIver basm affects the quality and quantity of water entenng the river It IS

essentIal that dam projects be planned and managed m the context of overall rIver basm and reglonal
development plans, mcludmg both the upland catchment areas above the dam and floodplam, and the
watershed areas downstream

Project Alternatives

22. A variety of alte11latlves to proposed hydroeleetnc projects may exISt Incbvldually or m
combmanon, they may mfluence SIZe, loeatton, and tmung of a proposed hydroelectric project

• Alter demand for energy by conservation measures, efficIency nnprovements, or restrlctIons on
reglonal growth

• Utlbze thermal power plants or alternative energy sources, mcludmg low-head hydropower
cogeneratlon by mdustry, blogas, etc

• Investlgate posslbl1mes for Siting the project on an already dammed rIver by dlversIfymg the
functIons of that dam

--------- ---------- -
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• Site the proposed project on the nver where It WIll minImIZe the negative and SOCIal Impacts

• Adjust dam heIght, InUndatlOn area and dam desIgn to mInImIZe negative enVIronmental Impacts

Management and Trammg

23 ResponsibilIty for management of a Single-purpose hydroelectriC project IS typically the
responsibilIty of a publIc or private electriC utilIty Multi-purpose reservoirs may be managed or
overseen by government agencIes With broader authorIty to allocate water to competmg uses, although
It IS not uncommon In some countnes for a power utilIty to provIde and manage recreatIonal access areas
for the publIc and to sell excess water to other users Whatever the arrangement, It IS Important that
there be prOVISIon for coordinated plannIng of land and water use In the watershed and region Often
thiS IS accomplIshed by a rIver basin authorIty or other reglOnal entIty The sectIon on "Dams and
ReservOirS It provIdes more information on thIS tOPiC

24 The organIZatiOn operating the dam and reservoir should be In charge of collecting baselIne data.
buIldIng and managing the dam, prodUCIng a water-use master plan With management strategies for
regulation of the reservOIr, and controllIng disease vectors It has become a common practice, and IS
adVisable In most cases, for the operating entity to establIsh an environmental management umt at the
project level The operating organIZatiOn should also be consulted In plannmg for mumclpal water
supplIes and water treatment facIlIties, as well as notified and asked to comment on permit requests for
major water Withdrawals and wastewater dISCharges upstream

25 The lme agency With responsIbilIty for energy should ensure mtersectoral cooperation at both the
pohcy and field levels With government mlmstries respoDSlble for agrIculture, fisherIes, forestry, range
and lIvestock, health, wlldhfe, tOUrIsm. mUnIcipal and mdustrlal plannmg, and transportation

26 An envIronmental and economic momtormg program should be establIshed The momtormg work
could be carried out by the ImplementIng agency and/or the operatIng orgamzatIon. or by the rIver basm
authonty, If one eXIsts Dlsclphnes which mav need to be mvolved m designing the program and
mterpretmg results Include hydrology, lImnology, fishenes, forestrylbotany, wIldhfe ecology, hvestocki
range management. rural SOCiology and health

27 To take maxImum advantage of tralmng opportumtles, project envIronmental staff should be mplace
early and should be mvolved mthe EA, the development of nutIgauon measures and momtorIng program,
and supervision of construCtlon They are then m the best posltlon to understand the environmental
aspects of the project and to carry out momtormg and environmental management

Momtonng

28 There IS no standard momtormg program for a hydroelectriC proJect, but the EA should Include one
that IS designed for the specific project WhICh ones of the followmg varIables to momtor depends on
the management mformatlon needs

:/1
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• ramfall
• stored water volume In the reservOIr
• annual volume of sedunent transported Into reservOIr
• water qUalIty at dam dIscharge and at varIOUS POInts along the nver, Includmg

• sallmty
• pH
• temperature
• electrIcal conductivity
• turbIdity
• dissolved oxygen
• suspended sohds
• phosphates
• mtrates

• river flow at varIOUS POInts downstream
• volume of water used, by use type, at the reservOIr and downstream
• hydrogen sulfide and methane generatIon behmd dam
• IImnologlcal samplIng of microflora, mIcrofauna, aquatic weeds and benthIC orgamsms
• fisheries assessment surveys (SpecIes, populatIOn sIZe) In the rIver and reservOIr
• wIldlIfe (SpecIes, dIstributIOn, numbers)
• lIvestock (Species, numbers, dlstnbutlon, condition)
• vegetatIon changes (cover, SpecIes COmpOSItiOn, growth rates, bIOmass) m the upper

watershed, reservOIr drawdown zone, and downstream areas
• Impacts on wddlands, species or plant commumtIes of SpecIal ecological sIgmficance
• publIc health and dISease vectors
• m- and out-mIgration of people to area
• changes In econOmIC and SOCial status of resettlement populatIons and people remammg m

the rIver basm

f',f
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Table 10 8 Hydroelecmc ProJects

~
o

Potenbal Nt'gauve hnpacts

Dtrect

1 • Negabve envnonmental effects of constructIon

• 81r and water pollution from constructIOn and waste disposal
• soil erosIon
• destruction of vegetation
• samtary and health problems from construction camps

2 DIslocation of people hvmg m mundatlon zone

3 Loss of land (agncultural, forest, range, wetlands) by mundatlon to form
reservOIt

4 Loss of btstonc, cultural or aesthetic features by mundatlOD

Mtbgabng Measures

1 • Measures to IDlnuDlze Impacts

• 81r and water pollution control I

• careful location of camps, burldmgs, borrow pIts, quames, sport
and disposal SItes I

• precautIons to mrmmrze erosIon
• land reclamation

2 • RelocatIon of people to SUItable area
I

• ProVIsIon of compensatIon m land for resources lost

I

• PrOVISIon ofadequate health servlC es, mfrastructure, and employment
opportumtIes

3 • Sltmg of dam to decrease losses

• Decrease of dam and reservOir sIr

• ProtectIon of equal areas m regIOn to offset losses

• Creation of useable land m preVIously unsuItable areas to offset
losses

4 • SItmg of dam or decrease of reservoIr SIze to aVOId loss

• Salvage or protection of cultural propet1Jes

$



Poteobal Negataye Impacts

Dired (continued)

S Loss of wddlands and wddltfe balntat

Table 10 8 BJdroeIedric Projeds (continued)

Mltagatmg Measures

I

S • Siting of dam or decrease of reservOir Size to aV0l4ImtnlDU2.e loss

• Estabbshment of compensatory parks or reserved areas

• AnImal rescue and relocation

6 Probferatlon of aquatic weeds m reservoir and downstream IlnpalOng
dam discharge. Imgatlon systems. navigation and fishenes and
mcreasmg water loss through transpJl'atlon

7 Detenoratlon of water quality m reservOir

6 • Clearance of woody vegetatton from mundatton zone rnor to
floodmg (nutnent removal)

• Weed control measures

• Harvest of weeds for compost, fodder or blOgas

I

• Regulation of water discharge and mampulatlon of water levels to
discourage weed growth

7 • Clearance of woody vegetation from mundatlon zone pnor to
floodmg

• Control of land uses. wastewater discharges, and agncultural
chelDlcal use In watershed

• Umtt retention tllne of water m reservoir

~

• ProVIsIOn for mulh-Ievel releases to aVOid discharge ofanoXIC water

1
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DIrect (conbnued)

Potential NegabYe Impacts

Table 10 II H1droe1edric: ProjeCts (c:ontmued)

MltJgatJng Measures

...c..
~

8 SedImentation of reservOir and loss of storage capac1ty

9 Formation ofsechmeot deposits at reservoir entrance creating bacItwatec

effect and floodmg and waterloggmg upstream.

10 Scourmg of nvetbed below dam

II Decrease m floodplam (recesston) agnculture

12 Sabmzatlon of f100dplam lands

13 Salt water mtruslon m estuary and upstream.

8 • Control of land use m watetshed (especially prevention of

CODVetSJon 4I)f forests to Igflculture)

• Reforestatton and/or sod conservation actiVIties m watersheds

(llDuted afff:ct)

I
• Hydraubc removal of secbments (flushmg, slUlcmg, release of

density currents) -J-
• Operation of reservOir to IDIDIJJUZe sedllnentatlOn (entails loss of

power benefits)

9 Sedunent flushIng, slulcmg

10 DesIgn of trap effiCiency and sediment release (e g • sednnent f1ushmg.

slwcmg) to mcrease salt content of released water

II Regulabon of dam releases to partially replicate natural f10cxhng

regtme

12 Regulation of flow to mmumze effect

13 Mamteoanee of at least mmunum flow to prevent mtroslon



Table 10 8 H1droe1ednc ProJeds (mntmued)

Potential Negative Impacts Matlgatlng Measures

Dlred (continued)

14 Disruption of nvenne fishenes due to changes m flow. blockmg of fish
IDIgratlon. and changes m water quahty and IllDDology

14 • Mamtenance of at least DllDlmum flow for fishenes

• ProvIsion of fish ladders and other means of passage

• Protection of spawnmg grounds

15 Snaggmg of fishmg nets In submerged vegetation an reservoir

• Aquaculture and development of reservOir fishenes an compensation

I

15 Selective clearance of vegetation before floodmg

-..J
N

16 Increase of water-related diseases 16 • Design and operation of dam to decrease habItat for vector

• Vector control

• Disease prophylaxIs and treatment

17 Confllctmg demands for water use 17 • Plannmg and management of dam m context of regIonal
development plans

• EqUitable allocations of water between large and small holders and
between geographtc regIons of valley

18 Social disruption and decrease 10 standard of hvang of resettled people 18 • Mamtenance of standard of hvmg by ensunng access to resources at
least equalhng those lost

• ProvIsion of health and SOCial services
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Tllble 10 8 Bydroelednc ProJeds (c:onbnued)

Darect (c:onbnued)

Potenbal Negabve Impacts Mlbgatmg Measures

L
~

19 Envltonmental degradatJon from mcreased pressure on land

I

20 Disruption/destruction of tnbaJ/andagenous groups

21 Increase an hUlDlwty and fog locally, creatmg favorable habitat for

m.sect dasease vectors (mosqUItos, tsetse)

Indarect

22 Uncontrolled mtgratlon of people mto the area made possible by access

roads and lransmtSSlon lmes

23 Envuonmental problems ansmg from development made possible by

dam (Imgated agncutlure, mdustnes, mumclpal growth)

External

24 Poor land use practlces m catchment areas above reservoIr resultmg m

mcreased sdtabon and changes m water quahty

19 • Choice of resettlement Site to avoid surpassmg carrymg capacity of

the land

• Increase of productiVity or Improve management of land (agn

cultural, range, forestry Improvements) to accommodate htgher

population

20 AVOId dlslocatlon of unacculturated people and where not poSSible,

relocate 10 area allowmg them to retam hfestyle and customs

21 Vector control

22 Llmatatlon of access, provIsion of rural development, and health

services to try to rmmmaze Impact

23 Basm-wlde mtegrated plannmg to aVOId overuse, masuse, and con

fhclmg uses of water and land resources

24 Land use plannmg efforts whtch mclude watershed areas above dam

-J
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THERMOELECTRIC PROJECTS

1 Bank-supported thermoelectrIc power projects may Include gas-fired steam, oIl-fired steam, coal
fired steam, combIned cycles, gas turbIne, and dIesel power plants (The Bank has also partIcIpated m
geothermal energy projects and may finance solar energy and alternatIve fuel proJects, but these are
currently uncommon and are not dIscussed In thIS sectIon) The major components of thermoelectnc
projects mclude the power system (1 e , power source turbme and generator) and associated faCUlties,
whIch may mclude the coohng system, stack gas cleamng equipment, fuel storage and handlmg areas,
fuel dehvery systems, sohd waste storage areas, worker colOnIes, electrIcal substations and transIDlSslon
lmes The type of faCUlty and sIZe of thermoelectrIC projects, as well as location, wul determme the type
and sIZe of these asSOCIated faCIlItIes

Potentml EnvlI'onmentallmpacts

2 NegatIve Impacts can occur both durmg construCt1on and operatIon of thermoelectnc plants
ConstruCtIon Impacts are caused pnmarIly by the followmg sIte preparation actiVIties clearmg,
excavatIon, earth movmg, dewatermg, dredgmg and/or Impoundmg streams and other water bodIes,
establIshmg lay-down areas, and developmg borrow and fill areas The large number of workers
employed m construetmg power plants can have SIgnIficant SOCIocultural unpacts on local communities

3 Thermoelectnc plants are consIdered major aIr elDlSSlon sources whIch can affect local and regional
8U' quality Sulfur diOXIde (SOJ, OXIdes of mtrogen (NOJ, carbon monOXide (CO), carbon dIOXIde (Co,)
and particulates (whIch may contaIn trace metals) are emitted from the combustion of fuels by thermo
electrIC projects The amounts of each depend on the type and sIZe of faCIlIty, the type and qualIty of
fuel, and the manner m whIch It IS burned The dIsperSion and ground level concentratIons of these
emISSIOns are determmed by a complex mteraCtlon of the phySIcal charactenstlcs of the plant stack,
phySIcal chenucal characterIstics of the enusslons, meteorological conditIOns at or near the sIte durmg the
time the enusslOns travel from the stack to the ground level receptor, topographical condItIOns of the plant
sIte and surroundmg areas, and the nature of receptors (e g , people, crops, and native vegetation)

4 The largest wastewater streams from thermoelectrIC plants are typIcally rather clean coolmg water
and can be eIther recycled or dIScharged to a surface water body With mJDlmal effects on chemIcal
qualIty The unpacts of waste heat on ambIent water temperature need to be consIdered, however, when
evaluaung plants for which once-through coolmg IS bemg considered A small ambIent temperature
mcrease can radically alter aquatIc plant and anunal COIDmumtles Other effluents from thermoelectric
projects are less plentiful but can slgmficantly affect water qualIty For example, lIqUid effluents from
coal-fired power plants mclude dIscharges from coolmg system blowdown, bouer blowdown,
demmerallZer backwash and resm regenerator wastewater, ash transport wastewater, runoff from coal
pues, ash pIles and the Site, as well as other nuscellaneous low-volume wastewater and dIscharges from
aCCidents or spIlls Trace metals, aCIds, and other chenucals In VarIOUS combmauons are found m these
effluents OIl spIlls have a negative unpact on water qUalIty at od-fired faCUlties

i
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S Because a number of the llI1pacts can be aVOIded altogether or InltIgated more successfully and at
less cost by prudent Site selectIon, "Plant SItIng and Industrial Estate Development" should be read m
conjunCtIon With thIS sectIon (For a summary of the potential environmental unpacts that can occur
durmg the construCtIon and operatIon of thermoelectriC plants, see Table 10 9 at the end of thIS seetlon )

Specml Issues

Global and Transboundary Impacts

6 EnuSSIOns from thermoelectriC projects can act as precursors of aCid precipitatIOn, partIcularly when
coal With Its high sulfur content IS the fuel ACid precipitatIon accelerates the deterioration of butldmgs
and monuments, radically alters aquatic ecosystems of certam lakes, and damages vegetatIon m forest
ecosystems The combustion of fossl1 fuel m thermoelectriC plants also generates C~ and NOll, and
global warmmg has been attributed to mcreases 10 CO2 and NOx 10 the atmosphere However, It IS
currently llI1posslble to predict the exact contrIbutIon of specific eInlSslons from a partIcular
thermoelectriC project to these regional and global problems

eoonng Water and Waste Heat

7 Many generatIng plants which use steam also have once-through coolmg systems If thehip volume
of water that large plants of thIS type requite IS taken from natural water bodies such as nvers and bays,
there IS arISk of mortahty to aquatic orgamsms from entrainment and unpmgement m the coolmg system
'IbIS can SIgnIficantly reduce populatIons of fish and shellfish, some of which may be commercially
important

8 Heated water dIScharges can elevate ambient water temperatures ThIS can radically alter exlStUlg
aquatIc plant and ammal commumtIes, favormg organisms which are SUited to higher temperatures 'Ibe
new oommumtles are then wlnerable to the opposite effect, namely, sharp reduCtIons m ambient
temperature followmg plant shut-downs because of fallure or scheduled mamtenance

9 Use of evaporative coolmg towers reduces the volume of water which must be Withdrawn for
coolmg to that needed as make-up water to offset evaporatIon Towers ehmmate thermal discharge but
produce coolmg tower blowdown which must be discharged In colder clunates, there IS another
alternatIve the temperature of coolmg water dIScharge can be reduced by benefiCial use of waste heat m
the form of hot water or steam, e g , for heatIng bUlldmgs or aquaculture ponds

10 Either form of coolmg entaIls some consumptIve loss of water, thereby reducmg the volume
avatlable for drmkmg, trrlgatlon, naviganon, and other uses m water short areas

Impacts on the Commumty

11 One of the major 1D1paets from power plants mvolves the mtlux of workers for bulldmg the plant
Up to several thousand workers may be required durmg the several years of consuuet1on of a large plant
and up to several hundred workers for Its operatIon There IS the potentIal for great stress where the host
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community IS small A "boom town" condition or mduced development can result ThIS can have a
SIgnIficant negatIve effect on the eXlstmg commumty mfrastructure school, polIce, fire proteetlon,
medIcal facIllues, and so forth SImIlarly, the mflux of workers from other locallUes or regions wlll
change local demographIc patterns and dISrupt local SOCial and cultural values, as well as IIvmg patterns
of the resIdents Another potentIal Impact IS the dIsplacement of the local population because of land
requirements for the plant site and associated faCIlIties SIgmficant disruption of local traffic can occur
from the construction and operation of a thermoelectrIC plant Fmally, large power plants can be Visually
obtruSIve and nOIsy

PrOject Alternatives

12 The environmental assessment should mclude an analysIs of reasonable alternatIVes to meet the
ultImate objectiVes of the hydroelectrIc project The analysIs may lead to alternatIVes that are more sound
from an enVironmental, SOCIOcultural, and economic pomt of view than the orIgmally proposed project
A number of alternauves need to be conSidered

• no action (I e examme the consequences of talang no actIOn to meet the
expected demand needs)

• alternatIve fuels
• energy and load management alternatives
• site location altemauves
• alternative heat reJectlon systems
• alternative water supplylIntake alternatives
• plant and samtary waste dIScharge alternatiVes
• solid waste disposal alternatIVes
• engmeermg and pollutIOn control equipment alternatives
• management control alternatives
• SOCial structure alternauves mcludmg mfrastructure and employment

13 Alternauves should be evaluated as part of the conceptual design process, however, those
alternatIves that prOVide cost-effectIve enVIronmental control are preferred The approprIateness of these
alternatives should be addressed m relatIon to environmental and econoDllc faCtors

Management and Traming

14 Because of the major envIronmental consideratiOns mvolved m the construetlon and operatIon of
a thermoelectrIC proJect, a team of envIronmental engmeers and sCientiSts need to be a part of the design
and management staff for the facillty This group should work With the power plant engmeers m all
phases of the project that have envIronmental ImplIcations Dependmg on the educatIon and expenence
ofthe envIronmental staff, a trammg program mthe environmental management ofthermoelectnc projects
may be warranted

----- ---- -- - - ----
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A number of enVIronmental dISCIphne SpecIalties that relate to management of thermoelectnc projects
need to be understood, mcludmg the followmg

• ambIent arr qUalIty momtormg, modehng, and pollutlOn control
• water resources momtonng, modehng, and pollutlOn abatement
• sohd waste management and control and mdustrlal hygIene
• tOXIC substances control and hazardous waste management
• nOlse abatement
• natural resource protectIon and land use planmng
• socioeconoIDlc Impact assessment

15 EnVironmental trammg may be reqUIred for general Impact assessment concepts, methodologIes,
momtonng theory and methods, data collection and analyslS, and pollUtion control strategIes The
trammg should be done as part of the enVIronmental assessment phase of the project and WIth asSIstance
from the envrronmental consultant If at all pOSSIble, the enVIronmental staff should be mvolved 10 the
enVIronmental assessment study ThIS w111 ensure an understandmg of the envrronmental assessment of
the project In particular, staff workers must have an understandmg of the rationale for the recommended
IDltlgatiOn and momtor1Og that they may be Implement10g Traimng should be gIven to the techmcal staff
and supervISOry staff who w111 mterface WIth the power plant engmeers and managers

16 Staff trammg 10 and management enforcement of standard operatmg and ma10tenance procedures,
as well as health and safety procedures w111 be reqUIred to mlmmlZe envrronmental and health and safety
unpacts of the plant once It IS m operatIon

17 Often, there are no emISSIOn lImItatIOns or arr qUalIty standards mthe borrower country that would
affect potential thermoelectriC projects The World Bank has criterIa that can serve as guldelmes m heu
of country air quality standards These envrronmental guldelmes and other recogDlZed cntena (e g ,
StudIes of known effects) should be used as IUDlts to protect human health and the envrronment

18 Local, regIonal, and national enVIronmental agencies mvolved m the reView, approval, and
oversight of the project may also need tralIDng to momtor and enforce comphance dunng the construCtion
and operation of the project

Momtonng

19 The purpose of a momtormg program IS to prOVide mformatlon that the predicted Impacts from
a project are Within the engmeenng and environmental acceptable llIDlts, and to prOVide early warmng
mformatlon of unacceptable envrronmental condltlons Momtormg for thermoelectriC projects should
begm before construCtion to determme baselme conditIOns ConstruCtion and operational momtormg wlll
determ10e the degree and sIgmficance of unpact that w111 occur durmg these phases of the project
Normally a year of preconstruetlon momtormg WIll be suffiCient to characteriZe the environmental
resources potentIally affected by the project The length of constructlon and operational mODItormg wtll
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depend on the environmental resource that IS bemg affected and the expected duration of the unpact For
example, If a contmuous coolmg water discharge IS planned, then weekly or dauy water quality
mOnItormg may be needed for the hfe of the faclhty Specific mOnItormg programs wIll be requIred
dependmg on the type of thermoelectric project and the type of resources predicted to be affected

20 Contmuous atr momtonng of the pnmary pollutants emitted from the faCUlty will be requIred
MOnItors should be estabhshed to measure emISSion concentrations and ground level concentrattons at
prevIOusly defined aIr quality receptor locatIons (e g, residentIal areas, agricultural areas, etc)
Meteorological conditiOns for the site need to be characterIzed for aIr modelmg purposes If appropriate
meteorologIcal data are unavailable, then meteorologIcal momtormg Will be necessary

21 Air momtormg of the workspace for dust, nOise, and levels of toXIC gases IS necessary to protect
operatmg personnel

22 The type and nature of the wastewater discharge wIll determIne If surface water quality momtonng
will be requIred Expected pollutants should be measured as well as water quality parameters that are
Important for human health and pubhc welfare If not more frequent, seasonal water quality momtonng
may be necessary Groundwater momtormg may be required If contammatlon of groundwater IS

predicted Momtormg should be conducted upstream at the POint of discharge, and downstream from the
POint of discharge In any recelvmg water body used by the publIc or considered envIronmentally
SIgnIficant (e g , rivers, drmkmg and IrrIgation wells) GeophySical testtng of the site may be requued
to characterIZe geological conditIons under the proposed faCUlty If groundwater IS proposed for coollq, •
then a pump test may be required to determine groundwater quantlty and quality

23 Biological mOnItormg may be appropriate If Important biOlogical resources occur near the project
aDd are predicted to be affected, e g , the discharge of cooling effluents mto a estuary In thIS case,
aamplmg of representatlve lands of aquatic orgamsms would be necessary Important au quality receptors
(e g , sensitive crop Species) and downwmd of the stacks may requIre momtonng If adverse unpacts are
predicted Samplmg would be seasonal Momtonng of the SOCial enVIronment may be warranted to
ensure that mfrastructure unpacts are wlthm acceptable hmIts

24 The momtormg program should be designed to prOVide sCientifically defensible InformatIon useful
for determImDg the status of environmental resources affected by the thermoelectriC proJect, to proVIde
mformatlon to predict future effects, and to prOVide mformatlon for management deciSIOns on poSSible
mItIgation If observed or predicted Impacts are coDSldered unacceptable

•
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Potential Negative Impacts

Table 10 9. Thermoelectnc ProJeds

MJtJgatmg MeasUl't'S

~

1 Au eDllSSIOB effects to buman health, agnculture, and native wddhfe

and vegetation

2 Increased nOise and Vibration

3 Change m surface water and groundwater quahty

4 Touc effects of chemical discharges and spills

S Thermal shock to aquatIc organisms

1 • Locate facdlty away from sensitive alt quahty receptors

• Design hlgber stacks to reduce ground level concentrations

• Use cleaner fuels (e g , low sulfur coal)

• Install air pollution control equipment

2 • Use lower rated eqwpment

• Control the bmmg of nOise and vlbrabon to least dlsruptave penods

• Install nOise bamers

3 • Treat discharges chell11cally or mechamcally on-site

• Prevent groundwater contammal1on through uc;e of liners

• Use deep well mJectlon below potable zones

• Construct lmers for ponds and sohd waste disposal areas

• Dtlute effluent at pomt of discharge

4 • Develop spdl prevention plans

• Develop traps and contamment systems and chemically treat

discharges on-Slte

S • Use altemattve heat diSSipation design (e g , closed cycle coohng)

• Ddute thermal condltaon by dlschargmg water mto larger recelvmg

water body
• Install mechanIcal diffusers
• Cool water on-stle m holding pond poor to discharge

• Explore opportunities to use waste heat

-J
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DIrect (contanued)

Potentaal Negatave hnpacts

Table 10 9 ThennoeJectnc ProJects (continued)

Mltagatang Measures

6

1

8

9

Entramment and unpmgement of aqualtc orgamsms

Change IU surface water and groundwater quanltty

Change 10 surface water flow and discharge

Vegetalton removal and habitat loss

6 • Select water mtake m area that aVOids slgmficant Impact
• Install screens to ehmmate entramment and Impmgement

7 • Develop water recychng plan

8 • Construct dramage ways and holdmg ponds on-site

9 • Select alternative site or site layout to aVOid loss of ecological
resources

• Restore or create simllar vegetation or habitats

~

~

10 Dredgmg and fillmg of wetlands

11 AVian hazards from stacks, towers, and tranSmlSSlon hnes

12 Human populalton displacement

13 Dlsruplton of traffic

. ------- .. ' ....."_. -,

10 • Select alternative Site or Site layout to aVOid loss of wetlands
• Restore or create simllar wetlands

II • Site stacks and tower away from flyways
• Install deflectors, hghts, and other VISible features

12 • Select alternative Site or Site layout to aVOid displacement
• Involve affected parties m the resettlement planmng and program
• Construct SOCially and culturally acceptable settiements/mfra

structure development (see "Involuntary Resettlement" section)

13 • Develop traffic plan that mcludes phasmg road use by workers
• Upgrade roads and mtersectlons

, '<'liIllMi,,,,,,~.~1.4lI11.h'f \ I,ll 1 "",'\"1,*
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Table 10' Thennoelectnc Projects (conbnued)

~

PoteDtulI Negabve Impacts

Darect (continued)

14 Modification of htstoncally or archaeologlcally sIgnificant structures
or lands (e g , churches, temples, mosques, cemetenes)

15 Vlsualuopaet on Iustoncal, archaeolOgIcal, and cultural resources and
on landscapes

16 Worker exposure to dust from ash and coal

17 Worker exposure to toXIc gases leakmg from broders

18 Worker exposure to excessIve nOlse

Mtbgabng Measures

14 • Select alternative Site or Site layout
• Develop and Implement "chance find" procedures to recover,

relocate or restore structures (see "Cultural Property" section for
detaIled dISCUSSion)

• Fence or construct other bamers to protect structures or lands

15 • Select alternative Site or site layout
• Construct Visual buffers (e g , plant trees)

16 • ProVIde dust collector equipment
• Mamtam dust levels :s; 10 mglm'
• Morotor for free SIlica content
• ProVide dust masks when levels are exceeded

17 • Mamtam boilers properly
• Momtor concentrahons With levels not to exceed

SOz 5 ppm
CO SOppm
NOz 5 ppm

18 • Mamtam nOise levels below 90 dBA, or proVIde ear protechon

00-
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Table 10' Tbermoelectnc ProJeds (contmued)

Pottnbal Negabve Impacts Mitigating Measures

Inchrect

1 Induced secondary development mcludmg mcreased demands on

mfrastructure

2 Changes m demograpbJc patterns and dlsruptlon of SOCial and cultural

values and patterns

1 • ProvIde mfrastructure plan and financial support for mcreased

demands
• Construct factlltles to reduce demands

2 • Develop plan to educate workers on sensItive values and patterns

• ProVIde behaVioral and/or psychological readjustment programs and

servIces

~
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The follOWIng sectIOn IS an excerpt from the Inter-Amencan Development Bank's Guzde for
Assesszng the Envzronmental Impact of Hydropower Statzons ThIS sectIon dIscusses the
IdentIfIcatIOn, forecastmg, and assessment of enVlronmentalImpacts of hydropower statIons

2 5 Identlficatlon, Forecastlng and Assessment of EnVIronmental Impacts

SectIon 2 1 provIded a short hst of the mam envIronmental Impacts to be expected from a hydropower
station

In thIs part of the EIA, a detaIled presentation should be made for each antIcIpated envIronmental
effect of Importance, WIth mformatlon on the followmg ItS nature (dependIng on the envIronment
affected), occurrence condItions (dIrect or IndIrect, posItIve or negative, temporary or permanent,
cumulative, etc ), estimated magmtude of the Impact, the measures to be used to mmlmlze adverse
Impacts so that the overall sItuatIon WIll be protected or even enhanced to the extent pOSSIble

As a follow-up to what was IndIcated m SectIon 1 2 (Scope and Phases of an EIA), the general
assessment methodology conSIsts of a four-step IteratIve process, namely Identlficanon of Impacts,
forecastmg or quantIfication, assessment of their Importance, and determlDation of mItigation
measures With each mJtlgatton alternatlve that IS proposed, the process should be repeated untIl the
Impact IS deemed "acceptable" (Importance of the Impact)

In thIS process, It WIll be observed that some Impacts are mevltable and that others create IrreversIble
and Irrecoverable damages on envIronmental resources and/or values In thIS chapter of the EIA, these
Impacts should be IdentIfied and dIscussed, otherwIse "there WIll be no project ..

SIngle Impacts are analyzed below and some suggestions are gIven for the forecastmg process

2 5 1 Impacts on water resources

2.5 11 Identification and forecastJng

2 5.11.1 Change lD the hydrolOgical regime

The maIn effects of a hydropower project on the regIonal and local hydrology are the change from a
lotlc regIme to a lentlc regime along a section amountmg sometimes to several hundreds of mJ1es and
the vanatlons of the flows and of the downstream dratnage regImes of the dam These Impacts should
be charactenzed uSlDg the followmg IndIcators

ReservOIr area and volume, fluctuation of volumes and levels, time of permanence of the water
and height of the dam over the ongmal nver bottom

Regulated flow rates and those used for electnc generatton

28
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Rema1010g flow rates downstream from the dam and correspondlOg levels

General flows dIscharged lOto the receptor nver and correspond1Og levels

As a consequence of the construction of the dam, other secondary Impacts take place with regard to
the water, WhICh are descnbed below

EVIdently, 10 the case of water edge dams, there IS no place for a reservOIr and, consequently,
charactenzatIon should be done only through the two last aspects mentioned (flow rates downstream
from the dam and dIscharged generation flow rates)

2.5.1.1.2 On water quality

In general, 10 the reservOirs as well as 10 the natural lakes, the pollutants that most slgmficantly affect
the qualIty of the water are phosphorus and mtrogen, WhICh are nutnents that allow lOcreas1Og the
bIologIcal productIon (mlcro- and macrophytes) In addltlon, sewage and 10dustnal waste water
contnbutes to detenorat1Og the qualIty of the water due to the high content of organic matter,
pathogemc bodies, metallIc Ions and tOXIC substances In roral zones, agrotoxlcs also worsen the
problem The time of permanence of the water 10 the reservOir (time of detention), the average depth,
the floodmg surface, and the nutnent lOtake constitute the most sIgmficant mdlcators 10 companng
hydropower alternatives

Eutrophication IS the most common natural process 10 lentlc enVIronments, charactenzed by an
mcrease In bIOlogical prodUCtIVIty, as a result of the progreSSIve 10crease of the nutnent content and
better reproduction opportumtIes offered by the lacustrIne regime The pnmary biological productiVity
(measured In mIllIgrams of chlorophyll per cubiC meter of water) charactenzes the lake's trophiC
condItion OlIgotrophiC reservOlTS are those With low nutnent and chlorophyll concentrations,
mesotrophlc ones are those With IntermedIate concentratIons and eutrophIc ones are those With a hIgh
concentratIon (see Table 2)
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Table 2
Trophic States (COIIClldlationl in mgIm3)- -

State Total phosphorus Chlorophyll Types of algae

Ollgotropluc >10 <25 Gkyptomonas
Staurastrum
Bakatotnx
Dlnobryon others

Mesotrophlc 10·35 25·8 Vanous
Eutropluc >35 <~ MlC:I'OCySbs

Anabaena
Aphanlzemenon
Coelosphaenum
Aphanocapsa

29



EutrophICatIOn a natural slow process has been accelerated to cntical levels due to the dIscharge of
waste from urban and mdustnal growth and to the hIgher use of fertIlIzers and has become the ma.
problem 10 reservOIr management EutrophIcatIon IS consIdered to be a negatIve effect, set off by t
hIgh productIon of algae (basIs of the food cham) and macrophites that ennch the bIOlogIcal
envIronment wIth energy capture through photosynthesIs The penodlc death of these orgamsms feeds
the growmg process of decomposItIon and synthesIs

The hIgh content of organic matter harms the qualIty of the water for domesllC, mdustrIal recreational
and flshmg uses Some Important effects are the dIsagreeable odor and flavor and the high
corrosIveness

The mcrease of bIological productIVIty reqUires the presence of macronutnents such as carbon, mtrogen
and phosphorus Carbon IS obtamed from the carbon dIoxIde dIssolved 10 the water, whIch IS replaced by
that eXlstmg 10 the air NItrogen and phosphorus usually come from outsIde sources Of these nutnent~

only phosphorus IS not freely aVailable m the area and usually becomes a ltmmng factor

In the case of reservolfS, the EutrophtcatIon potenual IS also related to the orgamc matter and fertIlIzers
present 10 the area to be flooded Consequently, clean10g of the area to be flooded should be gUIded by
hmnologlcal studies that estabhsh the opumal amount of organic matter that can be admmed m the mass
of water Management ot water quahty In the reservOIr should be baSically aImed at haltmg the
Eutrophlcatton process, whIch IS generally achieved by controllIng the phosphorus levels

For condIttons where there IS a slgmficant presence of reSidues With a hIgh demand for oxygen or With
pathogemc bactena, the reservOIr can functIon as a receIVIng body and through self-punficatl.
process IS able to Improve the water's phySIcal, chemical and bactenologlca! charactemt1cs

A longer time of permanence promotes the sedimentation of suspended sohds and even of pathogemc
bactena LIkeWIse, It favors aerobIC decomposItton, where a broad range of orgamc matter can be
oXldated In some cases, when due to the hIgh organic concentratIon a biochemical oxygen demand
(BOD) takes place, hIgher than the reservoIr's natural re-aeratlon capacity, anoxIc decomposItIon
takes place, where anaerobiC mIcroorganisms use mtrate (N03) as the termmal electron 10 the absence
of oxygen AnaerobiC decomposItton gives way to final oroducts WIthout oxygen, such as methane,
hydrogen sulphIde and ammODlum, charactenzed by unpleasant odors and other offenSIve
envrronmental effects In general, In these hydropower reservoIrs the eventual occurrence of anaerobiC
condItIons takes place mamly 10 the taIl of the lake and In the deep layers In other areas of the
reservorr, thanks to the self-punficatton that ongmates from the natural capacity for re-aeratlon and
photosynthesIs, the reservoIr renews ItS aerobIOSIS and mamtams good quality water and aquatIc hfe

To forecast the effect of a reservoIr on the behaVIOr of phYSical, organIc and bactenologlcal water
condItions, dIfferent numencal models are aVailable today Table 3 shows a comparatIve summary of
one-dImenSIonal and two-dImensIOnal water quahty models that can be apphed to hydropower
reservOIr studIes However, the modelhng of nvers and reservOIrs tS currently a techmque at the
dIsposal of many spectahsts, for whIch reason It IS pOSSible (and deSIrable) to prepare speCIfic models
for each nver or reservOIr

•
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Table 3• First Part
Water Quality Models Used throughout the World

Name of model DescriptIon Malor features Data Requirements Output

CE THERM 1 One-dlmenslonal model (vertical) of Temperature, total dissolved solids Pace of Inflow and values of the Vertical profiles and values for
the reservol~s temperature (lOS), suspended solids (55), parameters flows, over time (pnnted and/or

according to denSity plotted)
Flow rateloperahons speeds

SpeCification of output pOInts for Statistics for foreseable and
source streams, based on target Structural configuration and observed values
temperature hydraulic restnctlons of the outlets

Information on flow rates
Ae regulahon options, pumping of Initial parameter profiles
stored volumes and/or peak Operational schedules for output
hydroelectnclty Morphometnc data configurations at mulhple levels

Meteorological data

Process and speed coeffiCients

Temperature and liberated flow
obJectives (If the routine IS used to
deCide flow rate output pOints)

CE-QUAL R1 One-dlmenslOnal model (vertical) of All charactenstlcs of the CE Like the case of the CE THERM A1, Same forms as In the case of the
the reservOl~s water quality THEAM A1 plus optimization of the parameters CETHERM R1

(If optimization parameters are
Allows SImulating the most used)
Important phySical, chemical and
biological processes and those
elements associated With water
quality

Simulates anaerobic processes

Monte Carlo Simulations
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Table 3· Second Part
Water Quality Models Used throughout the World

Name of model Description Major features Data Requirements Output

WESTEX One-dlmenslOnai (vertical) model Simulates the temperature and Same as CE THERM R1, In Vertical profiles, over time. of the
for the reservOl(s temperature and water quality conservation additIOn to the optimization of parameters Discharge quality over
conservation elements elements parameters ~ optimization routines time

are used Optimization results as the selectIOn
Optimal design/operation of of sites for multiple level discharges
multiple-level discharges for the
target temperature Operallng schedules for multiple

oUllet configurations
Reservoir reregulatloo option under
generation and repumpmg
condilions

CE QUALW2 Two-(l!menslonal model Resolves the two-dImensional BaslC8l1y eqUIValent to CE-QUAL Speed and other water quality
(longitudinal and vertical) of the hydrodynamiCS (THERM) Rt parameters at all two-dImensional
hydrodynamiCs and water quality of sites of the square (pnnted)
the reservOir. estuary. and other Limits of flow head Tide conditions 10 confmed bodies
two-dImensional bodies of water and applications 10 the estuanes Graphs of two-dImensional vectors,

Permits multiple ramifications outlines of parameter concentration
Morphometnc data Including the (10 two dimenSions)

Simulates temperature. salinity, and Width of each cell
up to 19 additional water quality Time senes data and charts
vanables

Statlsllcal results

Reinitiation of subsequent fdes for
Immediate reinitiatIOn Simulations
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Table 3•Third Part
Water Quality Models Used throughout the World

Name of model Description Major features Data Requirements Output

SELECT One-dlmenslonal model (vertical) of Calculation of discharge zone ReservOir profiles for temperature Vertical profile of the output zone
the continuous state for selecbve distribution for areservoir stratified (denSity) and conservation
water discharges from the reservOIr by denSity Calculation of parameters Flow rate qualities

temperature, denSity and
conservation elements at the Speed of flow rate/operation Appropriate operatIOn of the site to
moment of discharge achieve qualrty goals

Structural configuration and
Multiple types of oullet (spillway, hydraulic IImlatlons of oullets
water quality control floodgate, flood
control output, etc) managed Quality objectives (If It IS deCided to
Intemally operate by site)

The operator speCifies the output
pOints In operation or selects them
Intemally based on the quality
deSired (for example, temperature)

Re aerallon of hydropower and
flood control

WESSEL Two-dll11enslOnallaterallyaveraged HydrodynamICS of the two Geometric and grid data SpecdlC printed speeds, densities
stratdled flow model dimenSIOns, according to the and pressures

denSity Flow rates and boundary conditions

Non hydrostatic Imtlal denSity profile

Irregular geometry
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Table 3• Fourth Part
Water Quality Models Used throughout the World

Name of model Description Major features Data Requirements Output

STEADY One-d,menslonal (longitudinal) One dimensional seasonal regime FloNS, depths and velOCities Pnnted results for foreseable
steady-state flow temperature and temperature and dissolved oxygen
dissolved oxygen model Seasonal flow rates Average eqUIlibrium temperature (DO) In each node

and heat exchange coeffiCient
Allows branches, closed loops,
lateral Inflows, and withdrawals Inflow temperature and dissolved

oxygen (DO)
Flow can be fragmented and non
Uniform Speed coeffiCients

aUALIIE One-dlmenslOnal (longitudinal) flow Simulates up to 11 (plus 4 arbdrary) Scoplng and nverbank data Input data echo
water quality model water quality constituents

Flow augmentation data (optional) Tabular output of hydraulic data,
Steady state or time varying water meteorological data, flows,
quality Gauging data productivity data and

concentrations
Steady or slow varying flow Hydraulic or channel data

longitudinal profile chart for
Flow augmentation Reaction speed coeffiCients parameters

Allows branches, closed loops, Imllal conditions
lateral Inflows, and Withdrawal

Inflow data
Able to specify or roughly Simulate
hydraulics Meteorological data

~....... • • •
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Table 3 • Fifth Part
Water Quality Models Used throughout the World

Name of model Description Major features Data Requirements Output

CE QUAL R1V1 Olle-dlmenslOnal dynamic flow, flow Simulates dynamIc (highly unstable) PhYSical data, cross sechon Hydraulic InformatIon and water
hydraulics over tIme (RIV1 H), and flows geometry, elevatIOns and locatIOns quality valuE's pnnted for all nodes
water quality (RIV1 Q) models of node, lateral Inflows and at specified IIntervals

Simulates up to ten parameters of tnbutanes control structures
water quality over time Time seneslPlots of selected

Inttlal conditions vanables ,n 'selected nodes
Allows branching systems

Boundary conditions for flow and
Allows multiple control structures water quality

Current, structural and wind Speed coeffICients and other
reaeratlon options parameters

Direct energy balance or equlllbnum Meteorological data or equlllbnum
temperature approach for temperatures and exchange
temperatures coeflclents

HECSQ ReservOir system Regulated determlnahon of Inflow quantity and quality ReservOir and nver water quality
Simulation/optimIzatIOn model for balanced reservoir system profrles
multiple use water resources Inttlal water quality conditions
including water quality, water Ophmum gate regulation for ReservOir and nver discharge rate
supply. hydropower and flood muhlple water quality parameters System configuration and phySical elevations apd travel time
control descnptlon

ReservOir Regulation Manual
Operation Crltena

System dlversdlcatlons

Water quantity and qualIty targets at
system control pOints
CoeflClents

~



2.5 11 3 Thermal stratification

The JOInt action of the height of the dam, the nutnent content and the time of permanence of the watel.
of the reservOIr could generate anaerobiOSIS problems In the lake's deep layers (hypobmmon), due to
thermal stratlficauon This problem IS more senous 10 tropical countnes, where temperature vanatlons
do not favor the destabilIzation and penodlc reversIOn of the layers

When the water gOIng Into the reservoir through Its branches has a higher temperature and therefore a
higher denSity than the deeper water, It tends to glIde aerobically over the upper layer (eplhmmon) of
the lIqUid mass The amount of oxygen In the epllImmon tends to be high due to superficial re

aeration and to the activity of photosynthesIs In the underlymg layer, known as the thermoclIne or

metahmmon, there IS an abrupt drop 10 the temperature This maximum temperature gradient bnngs

With It an Increase In the denSity, glvmg the thermoclIne a great resistance to the mixture and a certam
amount of hydraulIc stabilIty, With the correspondmg accumulation of particulate, bactena and an
Increase of the demand for dissolved oxygen

The lIqUid mass underneath the thermoclIne known as the hypohmmon, has very small temperature
vanatlons, generally of about 2 to 3°C, With few possibilItIes of re-aeratlon The InsuffiCiency of
oxygen, along With the biochemical demand of oxygen and a high tIme of permanence, aggravate and
sustaIn thiS stratificatIOn process of the stored water s qualIty

Normally, thIS SItuation does not have any practical repercussions on small captatIon of water on the
surface or for discharges through the spIllway On the other hand, a senous problem could occur If the
water outlet IS located deeper, In the hypohmmon to be able to use to the maximum the stored
volume The orgamc matter content and the probable anaerobiOSIS present there make the wate.
madequate for many uses

For thIS reason, publIc water supply technology for d long time has adopted the mstallatlOn of outlets
at dIfferent levels managed through floodgates located In captunng towers or curtams In those cases
where there IS a POSSibilIty of thermal stratification, With the consequent water quality stratification

Smce water quahty practIcally does not affect Its energy productIVity the problem of thermal
stratIficatIon has not been mcorporated yet to the water outlet deSign technology for turb10es 10

hydropower stations ThIS IS a problem that deserves further InvestIgatIon, to revise techmcal
standards and correct deSigns that have already been prepared but not Implemented, mamly 10 trOPiCal
regIOns

In fact, the qualIty of the water discharged by the turbInes dIrectly affects the envIronmental
conditIons along the nver sectIOn located downstream, causmg damage to the ecosystems and fish hfe
and mcreasmg treatment costs for pubhc and mdustnal suppl)

As 10 the cases of self-punficatlon and eutrophication the use of mathematical water qualIty models
allows correctly forecast1Og thermal stratIficatIon and, based on thiS the adequate selection of
mItigation measures to be apphed

•
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A hydropower station can produce a wide spectrum of effects on the nver valley located downstream
from the dam, due to the new charactenstlcs of Its water gOing from highly posItive to very hannful
effects and passing through neutral results•
2.5 114 DIScharge of generation flows

•

•

As a general rule, these effects are assocIated with the dIscharge regime and with the changes In
quahty caused by the reservOIr These new conditIOns modify the hydrauhc and ecological balance of
the water course under the dam and have possible negative effects on the geomorphology, flora, fauna
and economic activities The main effects reported are the followmg

High hourly OSCillations 10 the discharge of the turb1Oes, to optimize energy production
according to the demand for electnclty, can cause strong oscIllations In the flow rate and m the
level of the water course that are hannful for navigation, water captation, safety of population
surroundmg the nver, the geomorphological stablhty of the nverslde, etc These oscIllations can
come close to nearly 50%, depending on the load factor of the electnc power consumer market,
which could result m dramatic effects In the case of a large plant (such as Italpu, for example)

The sItuation descnbed above could worsen In the cases of hydropower stations In charge of
covenng peak demands Smce they are normally located close to urban-industrial centers, these
hydropower stations affect nvers that are very senSItive to multlsectoral Interests The need for
complementIng can also result from the expansIon of thermal and nuclear plants, In as much as
they tend to operate on a base regime

In Interconnected eleCtrical systems It IS pOSSIble to use to the maximum hydropower resources
available m the respective hydrographiC basms, WIth lower capital mvestments and takmg
advantage of their different ram and flow rate regImes For example, the loss of flow along the
spillway of a reservOIr fed temporarily by excess ram can be aVOIded by actIvatmg the turbmes
to the maximum and exportmg electriCity to regIOns gomg through a dry spell where, to the
contrary, the turbtnes mIght be closed so that the volume of the reservOIrS mIght be recovered
This transfer of water from on basIn to another, through the transmISSIOn network cables can
aggravate environmental problems, since In the basinS expenencIng a dry spell shuttmg off the
turbines would Increase the scarcIty of water resources for other users downstream and, at the
same time, thIS same maximum activation of the turbInes In the basms WIth excess ram would
tend to aggravatmg floodmg problems In sectIons downstream from the plant

In mountaIn regions, pnvtleged hvdrologlcal topographIc and geologIcal SituatIons can frequently
take place, offered by adjacent sectIons of hydrographic basms, which offer economic solutIons for
hydropower use by transfemng flows between basms Among the effects of thiS type of use, the
followmg can be mentioned

Reduction of the average annual flow rate downstream from the transfer dam, the negative
effect of which should be assessed to determine pOSSible hmItatlons to these transfers

The transfer causes a water mcrease 10 the bastn recelvmg the discharges from the plant ThIs
sudden mcrease of the flow rate IS reflected 10 an mcrease of the levels of the surface and
ground waters and can have an effect on the stablhty of the nver canal, on ItS mfrastructures
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(bndges and roads), on the quabty of the water, on fishmg and on floodmg, among others,
where management wIll require adequate environmental plannmg

Forecastmg of each one of these effects can be done usmg hydrological, topographIc,
geomorphological, mappmg and other techmques, mcludmg the use of mathematical forecastmg
models, whenever deemed necessary

•
251.2 Assessment methodology

With regard to the Impact on flow rates and levels, the assessment should establish the Importance of

these changes, In terms of percentages of Increases or reduction of natural flow rates and levels, that IS

before the project

WIth regard to Impacts on the quahty of the water, the sImplest way to "assess" theIr Importance IS to
perform a companson between expected concentratIons of the maIO water quahty mdlcators (BOD,
aD, phosphates, total and suspended sobds) with the recommended quabty cntena estabhshed m the
current laws, regulations, and accepted standards

A review of the dIfferent laws governmg thiS matter IS beyond the scope of the present work
Amencan legIslation, whIch most countnes usually follow, estabhshes two quahty patterns those
allowed and those deSIred The latter serve as objectIVes for nver decontammatlon plans Table 4
presents the cntena allowed for the quahty of surface waters, In terms of pollutants from hydropower
stations The figures presented m thiS table may prOVide some onentatlon for the evaluation
procedure

Pollutants Allowable level DeSirable level

pH 60t085 60t085
Oils and fats Absent Absent
Color 74 10
Dissolved oxygen 4 Saturated
DBOs (1) 5 <5
Ammonia 05 001
Chlondes 250 25
Phenols 0001 Absent
Soluble Iron 03 Absent
Dissolved solids 500 200
Sulphates 250 50
Phosphates (1) 0025 0025
Nitrates (1) 10 10
Total coldorms (1) 1000

(1) CoIombta (Decree 1594185)
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•
The assessment of the Importance of Irreversible Impacts, such as the flood1Og of land, the vanatlons
10 the reservoIr's level, the transfer of flow rates between bas1Os, the discharge of generation flow
rates, the fluctuatton between ground water levels and others Without which there would "be no
proJect", can be focused on better through their Importance for the economic and SOCial actiVities
and/or for the ecology of the region (see the correspondlOg sections)

2.5.1.3 MitJgatlon measures

•

•

Many of the Impacts on water resources and related actlV1t1eS can be aVOIded or mItigated If they are
adequately considered 10 the hydropower station's planmng and deSign processes In particular, three
basiC factors condition the magnitude of these unpacts

The eXistence of an additional volume 10 the reservOIr so that It may fulfill multiple objectives
(additional height of the press), mstead of the volume stnctly needed to for regulation related to
energy purposes However, It should be conSidered that a higher volume lDvolves a larger
flooded area, which 10 turn could mvolve conSiderable Impacts on land use and on the regIonal
and local economy, which should be taken lOtO account

Adoptmg the discharge regIme that best responds to the econOmIC and envIronmental mterests
of downstream users, mstead of an operation scheme that barely optImIzes the economic
effiCiency of the turbmes, or the attention given to the peak demand, or to the mterconnected
energy system or even to the operation schemes based on water transfers to other basms

Adoptmg deSign cntena and environmental management cntena for the hydropower station and
Its reservOIr that facilitate the seif-punficatlon of the water and control the eutrophication, the
thermal stratification and other harmful effects for water quahty

The addItIOnal volume added to the reservOIr to attend multiple objectives downstream usually causes
the regulatIon of the flow rate and of the level of the stream from the dam on, reducmg the volumes of
the overflows and mcreasmg the dry season flows, With the followmg pOSitIve effects

Improvement of the navigable bed, along With the economy and safety of nver port faclhtles

Recovery of land that could become flooded or lack ImgatlOn, as well as an mcrease of the
water supply for dIfferent uses

Increase of the energy prOdUCtIVIty of the electnc plants located downstream, due to the
mcrease of the firm flow

Longer useful hfe of the reservOIrS located downstream, thanks to the decrease of sohd flows

The adoption of a discharge regIme that produces better econOmIC and enVIronmental results for users
or-the water course 10"...ateQ downstream from the dam IS a factor that should result from the balance of
these results WIth the energy OpUIIUZatlon cntena ThIS balance IS pamcularly useful 10 large plants
located far from the consumption centers, which can be deSigned to work under a base regune
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Among the technological measures that can be applIed to mitigate the environmental Impacts, the
folloWIng can be mentioned

Construction of another reservOir nght downstream, to regulate the discharges and ensure
multiple uses, even IncludIng electnc generation These advantages should be weighed agamst
the negative Impacts caused by the constructIon of the reservOIr (floodIng of land,
expropnatlon, etc)

Retention of the daIly peak flow of a relatively small reservOir and return of that same water
through pumpmg dunng hours of nummum demand This IS known as the reversible plant,

capable of deregulatmg the energy production and discharge flow downstream, whIle supplymg
at the time the peak demand under economic conditions

Estabhshment of satisfactory hnutlng conditions m the Optlnuzatlon models, which means that
they have to be components of a large whole that represents the multlple uses of the water
resources, wlthm an lDtegrated regional and mter-reglOnal development system

Multi-use reservOIrs located upstream from the transfer dams can be planned as compensatory
reservOIrs that reduce dIscharges dunng swellIng of the nver and Increase the firm dry season
flow

•

All the above Involves a change In the polItical, legal. technological and managenal perspectives of
these proJects, In such a way that there IS a hohstlC VISIon, With transparent Information to stImulate
the partICIpatiOn of SOCIety and of the other water users In the optlnuzatlon decISIon-makIng process
The energy sector. WIth Its well known tradItIon In strategic planmng, can play a leadIng role Wlthm.
thIS process

Dunng the construction stage of a plant. due to the large number of employees, sewage waste should
be led to compact sewage water treatment stations These plants should be SIzed accordmg to the
number of workers Dunng the operational phase. treatment needs decrease as a result of the reduced
number of workers

2.5.2

2.5.21

Impact on mr qualIty

Identificataon and forecastmg

It IS a well known fact that large reservolfS cause changes m the nucro-chmate There IS a controversy
regardlOg the effects on the regIOnal chmate

On hot days, With httle aIr movement. the large mass of evaporated water hangs over the reservorr
With mght coolmg, It condenses 10 the form of fog, contmumg unttl dawn and affecting the degree of
hunudlty and arr temperature over the reservolf and surroundmg areas

An mcrease 10 ramfall around the reservOIr has also been regIstered 10 some studIes In Aswan
(Egypt), It ramed for the first time when Lake Nasser filled up (Icold, 1980)

•
40

~1



I
ClImatological observation programs wIth hydrometeorologlcal networks extended along the
reservOIr basm, are already a common momtonng practice to supply the data needed for plannmg and
operatIon Based on local temperature data, relatIve hUmIdity and alr movement 10 the area of the
future reservOIr, one can have an mdlcatlon of probable, not very probably and Improbable changes 10

the mIcro-chmate, for dIfferent project alternatives

A pOSSIble problem 10 reserVOlfS fed WIth polluted sewage water IS the exhalation of methane,
hydrogen sulphIde and ammomum gases, whIch are partIcularly charactenzed by theIr bad odor

2.5.2 2 Assessment

The Importance of pOSSIble changes 10 the local chmate should be assessed accordmg to the land uses
around the reservOIr If crops are planted 10 the area that are very senSItive to hUmIdIty, It IS pOSSIble
that problems could develop further on Plagues and espeCIally some types of msects that tranSmIt
plant and anImal dIseases can also develop more, partIcularly If the local clImate IS dry In hUmId and
very humId chmates, thIS Impact could be neghgtble

LIkeWIse, methane, hydrogen sulphIde and ammODlum emISSIOns from reserVOIrS WIth hIghly
contammated water become Important only If there are populatIons 10 the area that would suffer from
the bad odors and other annoyances However, one must not forget that methane, along WIth CO2 IS
one of the gases responSIble for the so called"greenhouse effect" or heatmg of the atmosphere's lower
layer, due to the thermal effect of the accumulation of these gays 10 the upper atmosphere (gases do
not allow mfrared radIatIon commg from the earth to escape to the atmosphere)

• 2.5.2 3 MItIgatIon

The only measure that can be apphed, 10 the event that the eXIstence of a change IS proven, as well as
ItS Impact on agncultural and cattle-ralsmg actIVItieS, IS to estabhsh compensation measures for
pOSSIble losses, such as techmcal asSIstance to change crops or control dIseases, economical credits to
change crops and other SImIlar measures

The ehmmatlon of bad odors caused by the gases that emanate from reservOIrs hIghly contammated
by orgamc matter can be achIeved usmg preventIon measures to aVOId that extremely contammated
waters reach the reservOIr Among these measures we have the treatment of mumclpal or mdustnal
waste water If thIS IS not pOSSIble, and as long as the senousness of the problem Justifies domg so, It
IS pOSSIble to apply measures such as mechanIcal aeratIon 10 cells wlthm the reservOIr Itself and the
ehmInauon of floatmg vegetation that allows an oxygen exchange and the penetration of hght 10 the
water

2.5 3

2.5.31

Impact on nOISe levels

IdentificatIon and forecastmg

•
It IS Important to conSIder the nOIse hoked to the construction and operatIon of a hydropower statIon
to ensure both the health as well as the safety of the workers and acceptance on the part of the
commumty TIus IS an mdlrect and temporary effect (hoked to machmery operation) and can have
reSidual effects on the health of the people exposed to It
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To forecast the nOise level caused by the machmery, the followmg steps should be taken

IdentIficatIon of eXIstIng actIvities and uses of land that could be affected by nOise from the •
plant.

DetennmatIon, With the help of equipment manufacturers, of the nOise levels generated by each
piece of equipment and Its levels at different distances, especially In sensitive nearby areas

AdditIon of the expected level due to the hydropower statIon to the actual nOIse level In

sensitive areas

Sound level at the receptor level (sensItIve areas) may be forecast by usmg the followmg relationshIp

L =LO - OS - OA - DG - DE - OF

where

L IS the nOIse level expressed as Leq at the receptor m dB(A)

LO IS the basIC nOIse level of the source

DS IS the attenuatIon due to geometnc expanSion, that IS,

DS =20LOG (d2/d 1)

where

d2 IS the distance of the receiver from the source

d I IS the distance at whIch L was measured, that IS, wave divergence reduces sound pressure level
by 6 dB every time the dIstance from the source doubles

DA IS the attenuatIon due to aIr absorption

DG IS the attenuatIon due to ground absorptIon

DE IS the excess attenuatIOn due to features such as natural or artIfiCIal bamers

DF IS the correctIon to take account of sound reflectIon

There are many models usmg the above-mentIoned equation to assess sound pressure at receptors,
although a first estimate may be gIven very rapidly Of the above-mentIOned factors that affect the
nOIse volume, the pnmary are dIstance and bamers The effect of distance may be evaluated as shown
above, and the barners generally abate nOIse level by 5 to 10 dB

•

The other above-mentioned factors become sIgDlficant when distances between source and receiver
become large (more than 300-400 meters) In these cases, the utilIzation of more sophisticated modelS.
IS necessary and the knowledge of emISSion spectra are requued
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The legal aspects of commuDlty nOise control range from the general laws agamst pubhc nUisances to
detaIled laws and regulations which hmlt the nOise that a given source may make to land-use
restnctlon designed to protect nOise-sensltlve land use

•
2.5.3.2 Assessment

If no local laws and regulatlons eXist or If they are or difficult to apply, different types cntena may be
apphed to assess the Importance of nOise These can be found 10 the correspondmg manuals
(dangerous levels for human heanng, close to sensltlve receptors, others) Table 5 shows allowable
levels of nOise, accordlOg to Itallan leglslatlon

•
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2.5.3.3 MIbgatJon measures

In general, hydropower stations do not have a high nOise Impact When It does eXist, especially dunng
the construction phase. sound Isolation measures can be adopted (temporary bamers) around the
sources (compressors, dIesel generators, hOists, trucks to transport matenals and eqwpment, etc) In
addltlon, on-site construction workers and operators must apply protective measures, as necessary
(lOdustnal safety)

The malO Impacts of a hydrothennal plant on land resources are related to the use of the sod for the
reservoir and plant facdlues. With the eroSion and land destablhzatton of the reservoir's banks, WIth the
destabthzatton of the nver-bed and Its banks downstream from the dam, and With mduced selsmJclty•
2.5.4

2.541

Impacts on land resources

IdentIfication and forecastlng
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25411 Land use

The construction of a hydropower station and especially of the reservoir uses up a very large area. Of.
around several hundreds of and sometimes thousands of hectares dedicated to agncultural, cattle
raISIng, forestry, protection or other uses Consequently, forecast1Og the Impact 1Ovolves the follow1Og

Determme the surface to be used by the reservOIr, plant and attached facIlities, thiS IS engme
room, load tunnels, canals, camps, roads, etc

Define the qualIty of the land to be used by the reservolT and plant faclhtles, from the

standpomt of theIr quality for agncultural purposes If the land has a hIgh agncultural value, the

proportion to be used With respect to the total surface of these SOils 10 the regIon or mumclpahty
should be mdlcated

IdentIfy and charactenze eXlst10g mm10g resources 10 the area to be flooded, as well as theIr
extractIon pOSSlblhtles and strategIc value for the economy of the country and regIon

In general, all of these are direct Impacts, With a residual nature (total change of land conditions 10 the
affected area)

2.5 4 1 2 ErOSIOn and destabilization of land along the reservoir banks

With a full reservOir, the waves caused by the w10d can cause erosIOn along the banks Further
operatIons of filhng and emptyLDg the reservOir subject the SOIL along the oscillation stnp tOe
hydrostatic compression and decompression, with consequent fluctuations 10 ground water level Thl
10 tum causes land-shd1Og and crumblIng of the nverbank formations

ErOSion and landslIdes leave the banks progreSSively unprotected and 100k1Og bad, With stlt10g up of
the reservOir

Geomorphological maps, along With field and laboratory work, allows assess10g the nsks of erosion
and landslIdes along the banks The magmtude of the problem IS determ10ed for the Width and length
of the stnp, for ItS heIght and slope, for the nature and thickness of eXlstmg formations, and for the
charactenstIcs of the waves assocIated to the dommant w10ds and shape of the banks

2.5 4 1.3 ErOSion and destablhzatlon of banks downstream from the dam

The constructIOn of the dam, With the reservOir's decanting, blocks the passage of sohd matter that IS
normally transported 10 suspensIOn by the nver This can cause a physIcal Imbalance 10 some parts of
the nver located downstream from the press, smce It 10terrupts the replacement of matter removed
hydrauhcally by the water's normal dra1Omg, unstablhz10g the nver's equIllbnum section

ThIs sItuatIon can extend to the nver's outlet, as occurred 10 delta of the NIle, as a consequence of the
Aswandam

Forecastmg and controlhng thIS effect depends on speclahzed sohd transportatIon hydrodynanuc
studIes that use numencal or analog models •
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•
2.5 4.1 4 Induced selSDlIClty

The 10terest of seismologists and dam budders 10 thiS problem as awakened after the earthquakes that
took place Kremasta, Greece reservOir, 10 1966, and 10 the Konya, IndIa one, 10 1967 These dams are
147 and 103 m high and have a capacity of 4 8 and 27 bdbon cubiC meters, respectively (Icold,
1980)

Much of the systematic observation carned out smce then demonstrates that the nsk eXISts, though It
IS small and associated to local tectoDlc pecullantles, caused by filling of the reservOIr TIus nsk
depends on the presence of faults and other local geological anomalIes, and on theIr action on the
volume and filling ome of the reservOir

2.5.4.1.5 Other unpacts

The construction and operation of the reservOIr and other faCIlities of a hydropower station can cause
other Impacts on the land, among which the followmg can be noted

EroSion and destabilizatIon of the geomorphologically unstable slopes, as a consequence of the
construction of roads and of the land movements needed for certam lands of 10frastructlIre
These Impacts, 10 addItion to mvolv1Og sometImes hIgh costs to compensate for damages, cause
more than one conflIct among local commuDIties

•
DestructIOn of the relIef and soIl 10 the matenal eXtractIon areas and, 10 general, 10 the quarry
sites Areas affected by the extractIon of budd10g matenals, If they are not restored, cause other
problems, lIke the formatIon of breedmg places for mosqUItoes, damage to the landscape,
eroSIOn and sedImentation of nvers, etc
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Recovery of flooded land and Increase of agncultural land In the valley downstream from the
dam, as a consequence of the regulation of the nver flow and consequent flood control TIns
pOSltiVe effect could counteract the negative effect caused by the loss of produCtive land under •
the reservOir

Occupation of land for the disposal of sohd household waste from the plant's workers In
general, these could be small areas If disposal IS carned out In a techmcal way, m techmcally
deSigned and budt sanitary landfills

2.5.4.2 Assessment

The assessment on the Importance of the Impact on land use IS measured accordIng to the proportIOn
of fertde land used by the reservOIr and plant, or of land that IS apt for more deSIrable SOCIal or
environmental uses The Impact can be Important If, for example, the agromdustry IS gOIng to use the
only land With high agncultural value In the zone

With regard to geomorphological problems, their Importance can be measured by the magmtude of
potential erOSlOn or land destabilIzation problems caused by the creatIon and oscdlatlon of the
reservOIr and by Implantation actlvltJes of the plant and Its complementarY works

Forland use

With regard to the disposal of sohd wastes, their amount and chelDlcal charactenstlcs constitute the
basJs on whJch to assess therr potential danger and/or need for special disposal

2.543 MItigation measures •
The use of land must mclude econOIDlC, SOCial and envIronmental compensatIon measures for the
local admmlstratlon and commumtles, due to the eventual loss of a resource hoked to their tradttlonal
actlvltles

To counteract potential land degradatIOn processes a senes of well-known erosion control, slope
stablhzatlon, reforestation and other related practices can be applIed

With regard to domestic solId waste, food scraps (restaurants) could be sold to local pig raisers
_ Recyclable matenals (paper cardboard, ClUlS, plastlc, etc) could be given to the trade umon, to be sold

for recyclmg The rest could be taken to a manUal sanitary landfill

2.5 5

2.5 51

Impact on ecolOgical resources

Identification and forecasting

Probable environmental Impacts on biota mclude

a
b
c

Disappearance of forest areas and loss of habitat
Reduction of wddhfe (land and aIr) and/or alterations In theu composItIon or locatIon
Reduction of water fauna and/or alterations m theIr composItIon or location
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25.5 11 DISappearance of forest areas and loss of habitat

Land cleanng In the sIte to be used by the reservOir and plant facilIties, can lead to cuttIng down of
native plants (trees or bushes) and to the correspondmg loss of the habItat for many animal species

If the plants that eXist In the reservOIr area are not cleaned out, their decomposmg under the water
would give way to senous water pollution problems which, In tum, would have a severe Impact on the
other biotic components

To quantify the potential Impact, two mdlcators can be used

a Area covered by different types of plants (trees, bushes, grass), to be flooded

b Plant bIOmass m the area to be flooded The establIshment of thIS bIOmass IS usually done by
countmg mdividual plants and collectIng height and diameter data for the dIfferent types of
plantS mat eXIst mere, In plots that represent the different types of plant cover to be able to
cdlculate the volume of plants to be taken out

In addition based on the lIsts of species prepared dunng the Inventory phase the number of protected
species In the floodmg area should be determmed

Based on the lists and abundance mdexes prepared dunng the ecological Inventory phase, the number
of species should be calculated and, If pOSSible, the number of mdlVlduals that Will be affected by the
loss of their habitat For thiS, two mdlcators are suggested masto and bird fauna•
25512 ReductIOn of land fauna

The Impact on some species could SImply be theIr displacement to a nearby SIte, If It eXlst<; For
others, however, the Impact can Involve a reductIOn In their number ThIS latter case should be
analyzed, partIcularly With relation to species m danger of extmctlon

The ImplantatIOn of the lake can generate conditions for an Increase In the number and vanety of bIrd
fauna mamly With regard to ducks and other water birds The loss of the land habitat IS often
compensated advantageously by the Increase of lacustnne SItes and borders WIth Intense bIOlogical
activIty

25513 ReductIOn of water fauna

•

A reserVOir IS not a favorable habItat for many of the large fish speCIes that lIved and reproduced on
the ongmal nver WIth runmng waters (lOtlc enVIronment)

After Its formatIon the lake or reservOIr gIves way to a competItIve process, accordmg to the evolutIon
of the bIOmass where certam speCIes predommate temporanly untIl a new balanced ecosystem IS
estabhshed where predatory speCIes of hmIted economic value are able to hve and prevaIl ThIS
evolUtionary process must be adequately momtored to take advantage In as much as pOSSIble of thp

ecologIcal wealth of the new body of water
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Along the section of the nver located downstream from the press. very slgmficant negatIve Impacts
can take place due to possIble changes 10 the quahty of the water and 10 the dIscharge regime The
decantmg of muds and the regulatIon of flows that takes place 10 the reservOIr can have a net negative •
effect for fish hfe de ,vnstream. as the nver bIota IS Impovenshed and the floodmg and sedImentation
are ehmmated. the same whIch form par of the bIologIcal process of penodlc creation of envIronments
for the spawmng and development of fingerhngs of deSIrable fish specIes and of other water anImals

On the other hand. the obstacle created by the dam hmders the mIgration of fish species. thus
mterruptmg the reproductIVe process of these species. which disappear 10 the nver section downstream
from the dam

The quantificatIOn of the Impact on fish hfe therefore mvolves the followmg. based on the mventones
prepared dunng the prevIous EIA phases

Determme the ongmal fish species of the nver that would not be able to develop under the new
condltlons of the lentlc regime. along With their economic and/or recreatIonal Importance

Determme the specIes that could suffer the effects of changes In the quahty of the water and 10

the flow regIme downstream from the press.along With their economic and/or recreational
Importance

Determme the mIgratory specIes that could be affected by the dam and their actual economic
Importance upstream from the reservoIr

2.5.5.2 Assessment •The assessment of the Importance of the dIsturbances on the fauna and flora can be done 10 dIfferent
complementary ways

a The first IS based on gradmg the Importance of the ecosystem or of the specie that will be
affected This Importance IS usually a subjectIve value Judgement based on the conslderaoon of
several cntena, such as those mdlcated 10 table 7

Table 7
Attributes for the Assessment of the Relabve Importance

of SpecIeS and Ecosystems

Role of the local ecosystem according to the regional ecosystem or Importance
of the Species In the ecosystem tuncbon

2 Urnque or Isolated speaes or ecosystems
3 Actual or potenbal aesthebc value
4 Actual or potenbal SClentrtlc value
5 Actual or potential economic value
6 RelatIVe size or ranty
7 Prospect of continuous pel'Slstence
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b Resl1lence IS a measure of the capacIty of a system to absorb envIronmental tensIOns or wear
and tear WIthOut becom1Og an obvlOuslv dIfferent state It depends on the system's ablhty to
reorganIze under pressure and estabhsh alternatIve paths for Its energy flows, WIth the 1Otentlon
of ensunng theIr vlablhty after the dIsturbances, though eventually there WIll be modlficanons
10 the structure of certam specIes The type of response from a specIes or ecosystem to an
enVIronmental tensIOn IS gIven by a senes of partIal and 10dependent reactIons, whIch are hsted
10 Table 8

The most Important element 10 the reSIlIence of the specIes IS probably theIr bIrth rate or
recovery rate The ecologIcal slgmficance of a gIVen mortalIty rate, regardless of Its cause, must
be 10terpreted along with the capacity of the specIes to repopulate depredated areas Some
specIes do not have the potentIal to recover form a temporary numencal reductIon Others that
are more reSIstant show relatIvely small populatIon effects over the long term when they are
subjected ID1tIally to an eqUIvalent Impact

Table 8
Ecological Responses to EnVIronmental Stress Considered

In Assessing Resilience of Ecosystems or Populations

•
1
2
3
4
5
6

Mortality
Changes In the birth rate
Displacements (emigration or Immigration)
Changes In appearance, growth or VItality of IndMduals
Changes In behaVIor
Disruption of Inter relationships between ecosystems (for example In the
predator prey relallonshlp)

•

c A thIrd factor IS ecologIcal senSItiVIty, expressed 10 the degree of acceptance to pOSSIble
changes In general, there are four levels of ecologIcal sensItIvIty

Areas of m10lmal senSItIVIty, or those already altered extenSIvely by human actiVIty, 10 such
a way that new human mterference probably WIll not mduce measurable ecolOgIcal changes

Areas of maxImum senSItIVIty, where slgmficant flora and fauna are htghly susceptIble to
mmor effects from human mterference and the consequences of thts Impact probably cannot
be reduced by means of any practIcal measure to a level conSIdered generally to be
acceptable

Areas of moderate and hIgh senSItIVIty, respectIvely, clasSIfied between the two extremes
mentIoned above

In general terms, ecosystems covenng large areas offer more flexlblhty m definmg dIfferent project
alternatIves That IS, the senSltlVlty of the ecosystems vanes 10versely With the sIZe of the area, smce
those reduced 10 SIze face more probablhtles of be10g ehmmated
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2.5.5.3 MItigation measures

As with the other Impacts, mitigatIon measures can refer to planmng actions and technological •
mterventlons

In the regIOnal plann10g of hydropower stations and multiple use of water resources, It IS
recommended to concentrate the development 10 certam hydrographic basms and define the
preservatIon of others aimed at becommg representative samples of the pnmltlve native flora
and fauna that eXist m the regIOn The effective ImplantatIon of zonmg of thiS type can be
mcluded among the compensation commItments that form part of the mitIgatIon measures

Among compensatory measures of a bIOlogical nature we can cite the creatIon and mamtenance
of envIronmental protection areas charactenzed by wIldlIfe eqUIvalent to the areas affected by
floodmg The creatiVity of SCientIsts has thus led to the Implantation of germoplasma banks,
ecomuseums and other SimIlar measures

An applIcable ffiltigatlOn measure consists m rescumg wIld animals 10 the area to be used by the
reservOIr, dunng the fillmg phase There IS an amount of controversy among speclahsts on If
these anImals should be taken to zoologIcal parks and other mstltutlons where they grow up 10

captIvIty, or If they should be let loose m another wIldlIfe area of the regIOn ThiS second
alternative, which would apparently seem more natural, can cause negative bIOlogical results If

• one takes IDtO account that the new habItat of these specIes IS already balanced

WIth regards to water fauna, the malO ffiltigatlon measure are

Based on the results of the bIOlogIcal momtormg of the reserVOIr, mtroduce exottc
specIes of hIgh commercIal value that are used 10 the lacustnne envIronment and that are
capable of developmg under the system's hmltatlons However these programs should be
carefully planned, so that the specIes that are mtroduced do not become "plagues" that
attempt agamst the eXlstmg resources

Plan dam dIscharges 10 such a way to cause controlled flood1Og of the sItes of biologIcal
mterest downstream from the reservOIr, or mstall fish farrntng statlons for the artIfiCIal
reproductlon of the fish destmed to repopulate the nvers

In certam currents, ffilgratOry fish could be of commercial or recreatIonal Importance In
these cases, fish ladders, elevatmg chambers and other mechanIsms to transfer them out
of the dam can constItute effectIve ffiltlgatIOn measures, although the greatest difficulty IS
the return downstream after spawmng A measure that does not mvolve the transfer out of
the dam IS the deVIation of the shoals through spawnmg channels and fingerlIng breedmg
facIIttles that SImulate natural condItions

2.5 6 SOCioeconomiC Impacts

•

•
The malO effects of a hydropower station are very pOSSibly those of a soclOeconoffilc nature, both With
regard to poslttve as well as negative effects TheIr balance deterrntnes the vlablhty of the plant
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•
Posltlve benefits can be classified Into three categones

Effects caused by the electnc power supply

Direct benefits from the hydropower development and that result from the multiple use of the
reservOIr and the regional InsertIon of the works and Infrastrncture services needed to Implant
and operate the plant

IndIrect and cumulative development benefits, WithIn the framework of mtegrated regIonal
development

These benefits are generally aimed at dIfferent regIOns where energy IS produced, or at pnvlleged
classes In society

Among the direct and Indirect negative Impacts, the most Important one are related to changes m land
use, economic actiVIties, water supply, populatIon dynamICS and soclo-cultural conditIons As opposed
to the benefits, they usually affect poor populations In the area of dIrect mfluence, for whIch reason
they should be given maxImum attentIon

The maIO Impact of the constructIon of the reservoIr IS the ehmmanon of the dIfferent land uses In the
flooded area Since thIS generally COinCides WIth valleys that are used for agncultural actiVIties, therr
ehmmatIon poses a compensatory demand for land m other places In addItion often small settlements
or VIllages are flooded and need to be relocated In unoccupied areas, reservoIrS can partIcularly affect
forestry, protectlomst, recreatIOnal uses, Indigenous reservations and others

•
2561

2.5.6.11

Impacts on land use

Identdicatlon and forecastmg

•

An mduced effect IS the occurrence of a land valuation process close to the plant, due to ItS potential
to prOVide services for the workers (hOUSing, food services etc) In more than one case, workers and
their famIlIes Illegally take over land espeCially along the edges of nearby towns, giVIng way to the
appearance of shantytowns

When the time between the acquIsition of the land and the fillIng of the reservOIr IS long (several
years), It could happen that prevIous owners or settlers from other parts take over the land, causmg
SOCIal problems for the company owmng the development

An adequate quantification of thIS Impact Involves calculatmg the surfaces covered by dIfferent uses m
the area to be used for the reservOIr and Its surroundmg protection zone, as well as by the other plant
faCIlIties LIkeWise, ownership of the land to be affected should be mdicated, as well as the value of
the land

TIus data can be obtamed from the feasIbIlIty studIes and from the dIVISIon mto lots of the areas to be
acquIred
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2.5 61.2 Assessment

The assessment process should be conducted takmg mto account actual and potentIal land use m the.
area of the reservOIr and other plant facIlIties The Impact could be high If the actual usage IS intensIve
and demands a large number of workers OtherwIse, the Impact wIll be low

Dependmg on the actual use given to the land and the size of the project (on whIch the number of
workers depends), the value of the land could mcrease (posltlve and permanent Impact) In that case,
an arbItrary value can be assIgned to the land and an economIc companson may be attempted between
the arbItrary value and the value the land may assume

The Importance of problems caused by pOSSIble Illegal settlements and other problems can be judged
according to the hvmg condItions of the reSIdents of the regIOn and of the productiVity of the land

2 5 6 1 3 MItigation

The Ideal sItuation would be to acquIre the land to be used by the reservOIr and plant facIlItIes at Its
commercIal value In many countnes, It IS the custom to pay for land based on an appraisal that does
not take mto account the fiscal value (cadastral appraIsal) whIch IS not faIr for the owners and causes
the project to be rejected

If the reSIdents of the area are poor peasants or mdlgenous commumtIes that could qUIckly spend the
money they receIve and be left wIthout money and wIthout land, It IS recommended that relocation
projects be carned out, duly based on SOCIOlogIcal, anthropologIcal, agncultural, housmg and other
necessary studIes, supported by techmcal assIstance and mexpenslve credIt campaIgns for thel.
resettlement

Illegal settlements could be controlled through the acqulSltlOn of land destmed exclUSIvely at the
temporary or permanent settlement of low-mcome workers' famIlIes However, the best would be to
handle the workers' problem as IS mdlcated further below (employment)

2.5 6 2 Impacts on water supply

2.5 6 2 1 Identification and forecastmg

a Construction phase

The clean water consumption of the workers can vary, dependmg on the clImate, between 100 and 200
lIters per inhabItant per day

In addItIon, a hIgher volume mIght be needed to meet the constructIon needs The demand for
household use mIght be concentrated m one SIte (camps near the plant) or dIspersed among nearby
towns, dependmg on the polley adopted WIth regards to recruItment and locatIon of workers Meetmg
these needs exerts a dIrect Impact on the aVaIlabIlIty of water and an mduect Impact on the preexlstmg
uses of thIS resource, although ItS duratIon IS temporary

•
52



•
b Operatlons

Once the reservOIr goes Into the filhng and operations phase, there could be higher Impacts on the
aVaIlabIlity of water for other uses than hydropower, espeCially of project planning has not taken Into
account a reserve or reservOIr water for multiple uses The most affected uses downstream from the
dam could be navigation (If It eXists), fishing, Imgatlon and pubhc supply The Impacts could be
particularly senous In dry chmates, where flow rate recovery IS low

In addition, dunng the operational phase water IS needed to meet the human consumption needs of
workers This demand In general does not pose a conflict WIth other uses

AdditIOnal water consumption could be foreseen because of the presence of addltlonal household
consumptIon generated by the employees of the power plant and Induced activity

Quantifying the corresponding Impact Involves calculating total needs and establIshing the collecting,
treatment and conduction systems to consumption SItes The constructIon of the collect1Og and
conductIon system can also generate Impacts of less Importance but that also need to be controlled

2.5.622 Assessment and mltIgatlon

•
The assessment should be based on the companson between water demands and the avaIlabIlity of
water for the different uses and the aVaIlabilIty of water resources downstream from the dam

Mitigation measures apphed In these cases are the same mentIOned With regard to Impacts on water
(section 2 5 1 3)

2.5 6.3

2.5 6.31

Impacts on SOCIal conmtlons

IdentIficatlon and forecastmg

•

The mam SOCioeconomIC and cultural Impacts of a hydropower station occur dunng the constructIOn
phase, when there IS a greater need for labor Dunng operatIon, these Impacts are much lower, Since
the personnel employed IS reduced over ten times over and the plant becomes another medium-small
Sized Industry

a Impact on populatIon dynamICS

According to Latm Amencan averages, the construction of a 500 MW hydropower statIon reqUires up
to 4,000 direct jobs for the peak and Its activities and can take between four to SIX years At the same
tIme, nearly 2,000 10dlrect Jobs anse 10 eqUipment manufactunng, installation, ma10tenance and
constructIon matenal commerclahzatlon companies, In additIon to other commercIal actIvItIes Since
hydropower statIons are usually bUilt In low population areas, populatIon mIgrations could take place
WhiCh, In the case of a plant thiS size could amount to 15,000 persons, between workers and their
famlhes which crate an Important demand for services and food These mtgrattons take place dunng
the recruitment phase of workers for CivIl works, whtch demands a high amount of unskIlled labor
These flows generate different problems related to hOUSing, sanitation health and education
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Forecastmg the Impact thus mvolves estImating the new populatIon that wIll move mto the regIon as a
result of the constructIon of the plant Dunng operatIOn, the Impact IS neglIgIble smce a plant of thIS.
sIze operates wIth 200 to 300 employees

b Impact on the work market and employment level

The creation of dIrect employment constItutes a pOSItIve Impact on the local economy m moments of
recessIOn or when there IS a hIgh unemployment rate m the area, due to the lack of profeSSIonal
preparatIOn If the work market IS saturated, the demand for workers could cause problems of salary
mfiatIon or mIgration IndIrect employment also constitutes a positIve Impact of the hydropower

statIon, smce these Jobs cover the enUre area of mfluence and often go beyond It

The dIstrIbution of dIrect workers IS the followmg

33% unskilled labor

44% semI-skIlled labor

13% skilled labor, With mcomplete mstrucuon

6% skilled labor, WIth complete basIC mstructlon

2% mId-level techmclans (electnclans, mechaniCS, etc)

2% hIgh-level profeSSIonal and management •Forecastmg thIS Impact requires estabhshmg the profile for each particular case, mdlcatmg 10 as much
as pOSSible the number of smgle and roamed employees, smce thIS IS of great Importance to estImate
the housmg demand

PredictIng the Impact mvolves comparmg the demand for workers for the project With the regIOn's
unemployment levels, to determIne to what extent the project WIll satisfy the eXlstmg employment
demand (posItive Impact) or to what extent workers Will have to be Imported from outsIde the regIon

c Impact on housmg and pubhc sel'Vlces

The Impact of a hydropower station on the mfrastructure basIcally depends on the population growth
10 the regIOn due to the project If most workers come from the regIon Itself, thiS mfrastructure wIll
not change If most of them come from other regions, a strong Impact can be expected on the
avaIlabIlity of mfrastructure, espeCially 10 the followmg areas

Housmge mIgrant labor mvolves a demand for the few aVailable houses and rooms 10 boardmg
houses, creatmg a senous problem for the local mhabltants who do not own theIr own houses
ThIs leads to problems related to slum areas and overcrowdmg

Schools some of the workers amvmg from other regions arnve With theIr fanuhes, causmg an
mcrease 10 the demand for schools, which cannot always be covered by the local admInlstratlon •
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I

Medical-hospital sel'Vlce5 a large number of people m a commuDlty mvolves an mcrease In
the demand for medical doctors and hospital beds It should be taken Into account that With the
construction of a new plant there Will not be the conditions to budt a new hospital, services
provided by eXIstIng ones wIll decrease In quahty Even m the case where no new workers
amve, plant construction workers wIll have better medical assistance than before, which
mvolves a higher amount of medIcal-hospital care

Power, clean water and sewage systems m general, local admmlstratlons do not have the
capaCIty to prOVIde these serVIces to new mhabltants, which leads to the occurrence of
unsanItary conditions, such as open sewage systems, with the consequent nsk of transnuttlng
diseases brought from other regions

Urban management plan the amval of low-mcome workers could affect eXlstmg urban
zomngplans

Transportatlon the constructIon of a hydropower station can mcrease the traffic problems on
some roads Worker transportation could require 6 tnps a day on the part of 30 to 40 buses The
transportatIon of equIpment and matenals could make roads used by mter-mumclpal or local
trucks and buses dangerous

PredIctmg these Impacts Involves estImating the additional demand for housmg (based on the mIgrant
population estimate) and, dependIng on thIS, additIOnal education, health, clean water, sewage, energy,
transportation and other servIces

• d Impact on pubbc health

The mam Impacts on publIc health attnbuted to a hydropower station are those due to the arnval of
nugrant workers and theIr famIlIes, WhICh could be affected by endemIC diseases m the area that they
are not prepared for (malana. bacterIal and VIral diseases, etc) In addition, the consumption of
untreated water could lead to an InCIdence of water-related dIseases, such as amebIasiS, dIarrhea and
other gastroIntestinal diseases

Dunng construction, It IS common to see a high mCIdence of sex-related diseases among workers, as a
result of the Influx of prostltutes on weekends

Forecastmg these Impacts can be done through a companson between the descnptlon of the zone's
actual morbIdIty and that estImated for the plant's constructIOn phase The difference between both
descnptlons allows estImatmg the mCIdence of dIseases that can be attnbuted to the project and, based
on the migrant population, the number of cases of dIseases (Sick populanon)

2.5.6.3.2 Assessment

•
As a rule, m these fields there are no legal standards that can be used as comparative elements to
evaluate the Importance of these Impacts As a result, thIS assessment should be conducted on the
basiS of a companson between the sItuatlon Without the project (actual or future) and the SItuation
caused by the proJect, to establIsh aspects such as
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•

Population mcrease attnbuted to project (workers plus their famlhes) and percentage with
respect to the population 10 the region Of City

Volume of employment to be generated that could be covered by local workers Without caus10g
10flated salanes and the part that will be supphed by workers from other regions

Lack of houses and/or board1Og rooms for migrant workers and thetr famlhes

Lack of clean water supply, sewage and power services

Lack of spaces 10 schools, hospital beds and medical doctors to cover the needs of the
agromdustry's workers dunng the different phases

Lack of roads and/or traffic needs dunng plant construction

With regard to the Impacts on health, the assessment should be based on a companson between the
concentrations foreseen for atr and water pollutants 10 the plant's area of mfluence and the values
penmtted by legislation TIus IS because the air and water quahty standards or patterns are estabhshed
based on correlatIons between contanlmatlon levels and related dIseases If expected concentratIons
are low, the Impacts Will be small Then, based on the data on the population's actual health, the
clImate-asthma relationshIp and the concentration of pollutants that the project WIll cause m the alf, an
assessment should be made of the Impact of the plant on the future health of the population

2.5 6.3 3 Mitigation measures

a Population growth

In as much as poSSible, population growth 10 the regIOn should be aVOided One way of reduc10g thIS
Impact IS by glvmg preference to workers that already hve m the area of 10fluence Through a worker
formatIon program It IS poSSible to recrUIt unskIlled workers and make them mto welders, assemblers
and electnclans, for the levels reqUIred by the project Agreements With profeSSional trammg
mstltuttons can be very useful to tram local workers and thus aVOid migrations Pubhc bodies
responSible for employment should be contacted for the mstallatlon of hmng centers m dIfferent
pomts of the region These centers can also serve as mIgrant worker selection and onentatlon centers

b Employment

If, on the one hand, the project seeks to reduce the problem of lack of employment, on the other hand,
begmnmg With the proJect's deSign phase, the future demobIltzatlon of those workers should be
aVOided 10 order not to pUDlsh the region With a new wave of unemployment Therefore, a program
should be prepared which seeks to a) aVOId that the reduced demand of labor and consequent lay-off
of workers causes a slgmficant Impact on the local work market and society, b) reduce SOCial
problems and tensions caused to all company workers due to the future completIon of works and lay
off of workers
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•

The correspondmg rmtIgatIon program could contam the followmg measures. among others

Lmeanzatlon of demand the project must be conceIved as a hnear schedule, attemptmg to
obtam the most homogenous labor demand as possIble to reduce the peaks of demand to the
mmImum, whIch also mvolve peaks of demobIlIzation

Spacmg m the termmatIon of tasks 10 as much as possIble, the project should be conceIved as a
schedule of actiVItIes that takes mto account demobIlIzatIon wIth regard to dIfferent tasks The
aIm IS to reduce the number of workers laId off sImultaneously. thus facIlItating the absorptIon
and relocatIon of these workers on the market

Spread-out hmng mtegrated to other mItIgatIon programs, hmng of workers should be done
throughout the regIOn around the mdustry, to reduce the housmg problem. dIlute the
transportatIon problem over a larger area, not overload the baSIC eXIstmg mfrastructure,
spatIally dIlute the problem of demobIlIzation and faCIlItate the remsertIon of profeSSIonals m
the market to theIr ongmal areas

Trammg dunng the penod m WhICh workers are workmg for the company. they should be
placed 10 speCIfic traIDlng programs both to prepare them for theIr functIons m the company as
well as to Improve thelf profeSSIonal knowledge The more prepared these workers are, the
more easIly they wIll be hIred m the work market

Re-use m plant operatIon dunng plant constructIon a selectIon and traInmg process should be
put under way to be able to later use some of these workers 10 Its future operatIon

Use 10 other projects tramed and expenenced plant constructIon personnel should be gIven
pnonty m hmng the workers needed for other projects wlthm the country's electrIc expanSIon
plan

C Housmg and pubhc sel'Vlces

•

To reduce the Impact of the housmg demand, the followmg alternatIves eXIst

To buIld temporary housmg close to the plant. for smgle mIgrant workers and, m general. for
workers that reSIde m other regIons

For workers that mIgrate WIth theIr famIlIes. one alternatIve IS to buIld brick housmg
complexes, WIth 50 m2 reSIdences ThIS construction could be carned out m agreement WIth
local governments. WhICh could receIve them as a donatIon once the project has fmlshed

In the event that the schools m the regIOn do not have the openmgs needed to receIve rmgrant workers'
chddren, one way of mItigatIng thIS Impact IS to support local authonties 10 the Improvement of
eXIstmg schools by buIld10g and equIppmg new classrooms for whIch the local governments would
cormmt themselves to place teachers

In terms of medIcal asSIstance for company workers, an outpatient medIcal umt should be planned,
WIth complete mfrastructure to carry out the follow1Og actIVItIes personnel admISSIOn tests. work
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accidents. pubhc health. chmc consultations and emergency treatment More senous cases should be
referred to the hospitals. m ambulances owned by the plant In add1t1on. It IS recommended that
agreements be estabhshed with regional hospitals QUite frequently. electnc companies donate new •
wmgs or re-equlp old ones With equipment (X-rays. resonance) that they are not able to purchase. thus
benefittmg the entire population In the region

MItigation measures for sanitary services are closely related to solVIng the hOUSIng problem However.
contracts With CivIl works construction and electro-mechanical assemblIng compames should stipulate
theIr oblIgation of collectIng all waste matter and of dlsposmg It adequately m a sanitary landfill
LikeWise, the adequate removal and disposal of all sohd waste generated dunng the constroctlon

phase should be ensured, 1Oclud1Og rock matter from excavatIon In addltlon, the project should

Include the constructIon of portable rest-rooms 10 different plant construction sItes. With publIc water

and sewage services. to meet workers' needs

MItigating the Impacts on the transportation system requires the applIcatIOn of measures such as the
followmg

Planmng of bus and truck schedule If the roads cannot handle the mcrease m traffic. the
broademng of eXlstmg roads, buI1dmg of new ones or pavmg of secondary access roads should
be requested from the local authontles

Plannmg of schedules, m such a way that the traffic from company buses does not comclde With
the normal traffic of the regIOn LikeWise. the transportation of equipment should not congest
roads not able to handle the mcreased traffic The transportation of large pieces of equipment
should be coordmated With local traffic authontles •

Road Signals and education for the commumtles located close to the construction site. to aVOId
accidents especIally mvolvmg pedestnans

Adoption of drastic mtemal rules for company dnvers and finng of any of them who disobey
them

d Pubhc health

With regard to Impacts on health. the only Viable means for mItigation consIsts m expandIng the
coverage of medical care services and Infrastructure. to respond to potential demands of the Sick
population

To aVOid problems of nOIse, the maIn measure IS the acoustic Isolation of the engme room. which IS
broadly practiced now m day for mdustnal safety reasons In addition. It would be convement to plant
tree screens around the plant, With three or four rows of trees of dIfferent heights and With large and
perennIal leaves BeSIdes cutting down on nOise. thIS screen will aVOId the VISUal tmpact caused by the
plant

•58



•
2.5.64

25.641

Impacts on the economy

Identification and forecastmg

•

•

The malO Impacts of a hydropower station on the economy are usually pos1t1ve and mduect They are
felt 10 two malO fields hvmg condmons and economIc development

a LIVIng conditions

Mamly dunng the constructIon phase and to a lesser extent dunng operation, the hvmg condItIons of
the populatIon hnked dIrectly and mduectly to the project usually Improves, due to the followmg
factors

Income from the workers' salaries, whIch mcreases the purchasmg power In the region

ActIvatIon of commerce and other serVIces, to meet the demands of plant workers and
particularly those of the project Itself (banks, construction matenals, small workshops, etc )

ActIvation of agncultural production, to meet the food needs of plant workers

POSSIble mcome for the local admlDlstratlon or regIonal bodies from property, Industnal and
commercIal taxes and parttcularly from nghts or shares from energy sales Some countnes have
estabbshed thIS share as a percentage of block energy sales 4% 10 ColombIa and 8% 10 BrazIl
Part of thIS Income IS destmed for environmental Improvement and part to Improve the servIce
mfrastructure (aqueducts, sewage systems, schools, health posts etc)

Forecastmg the Impact requIres an estimate of the total amount of mcome for the region from these
Items, for each year of construction and then for each year of operation ThIs brute Impact, dlVlded by
the populatIon, wdl allow a calculatIon of the regIOnal GDP mdex due to the project

b Regional development

As was noted m dealmg WIth the Impacts on land use, the floodmg of an extensIve area for the
reservoIr could annul a rather Important agncultural productIOn, dependIng on the area cultIvated, the
technologIcal level of the actlVlty and the results obtamed (or loads per hectare, In the case of cattle
ralsmg) LIkeWIse, It IS pOSSIble that the project wIll ehmmate or reduce mmmg production

In addItIon, the reduction or ehmmation of floodmg 10 the valley located downstream from the dam, 10

response to the regularIzation of the flows, could recover extensIve areas that can be used for
agncultural actIVIties ThIS productIOn could counteract the losses m the zone of the reservOIr and
plant

The constructIon of the plant and reservOIr could lead to the estabhshment of other mdustnes and
servIces m the regIOn, creatmg more sources of employment and mcreasmg mcome, thus Improvmg
the regional economy In addItIon, It mlght draw the attentIon of the envIronmental authontles toward
the regIOn who could become more 10terested 10 resolv1Og other problems affectmg the population
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2.5 6 4 2 Assessment and potential

The assessment of the Importance of these factors should be based on the eXlstmg economtc sItuation.
(WIthout the proJect) salary and mcome levels of the populatIon mumclpal budgets (for services)
agncultural production and dynamism of the economy The companson between the current GOP and
the GOP generated by the project could be an mdex m evaluating the Impact on the economy

Since these are pOSItive Impacts, they should be enhanced In as much as possIble to achieve a good
insertIon of the project m the economy and hfe of the regIOn

2.5.7

2571

Aesthetics and IDlpact on tounsm

Idenoficaoon and forecastJDg

A ViSUal Impact analySIS IS generally reqUIred to show the effects of the proposed development on the
surroundmg landscape For thIS. the physIcal charactenstics of the proposed development area should
be IdentifIed and evaluated. from the landscape standpomt. and afterwards related to the
charactensttcs of the proposed reservOIr and plant faclhtles In general the creatIon of the reservOIr
can slgmficantlY Improve the local landscape and contnbute_to develop new economIc activIties. such
astounsm

It should be kept m rmnd that some of the Impacts on the landscape are temporary, whereas others are
permanent

In another sense, If there are archaeologIcal or hlstoncal SItes withm the constructIon area, the Impact.
on cultural values could be very hIgh

2572 Assessment and lDlogatlon

A SItuation where the power plant facIlItIes (dIfferent from the reservOIr) are completely VISIble from
access roadways and from scemc roads IS VIewed as the worst case for VIsual Impact MItIgatIon
measures such as tree screens or other bamers should be conSIdered

Matenals used dunng constructIon are often abandoned on the sIte. producmg a strong aesthettc
Impact Cleanmg of abandoned excavatIon sItes or waste dumps should be mcluded among the
proposed mttlgatlon measures ThIS IS the particularly the case of dam matenal extraction sItes and
quames m general

If. due to the 0plmon of expenenced archaeolOgISts. the construction sIte IS of great value. It should be
changed to another location If the value IS low, an archaeologIcal rescue program can be Implemented
before reservOIr fillmg begms

2.5 8 Hazards lD working enVIronment Industnal safety

An Important aspect of envIronmental control for mdustrles IS to prOVIde adequate facilIties wlthm the
mdustnal complex Itself to protect the health and safety of the workers ThIs mcludes adequate safety
and aCCident controls m the reservOIr and generation faclhues •
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•
The mdustnal safety plan should extend to peasants or mdlgenous people who cross the reservoir to
carry out their daily busmess, particularly to aVOId accidents and/or provide help m the event that they
occur

The nOIse from the engme room can be easIly taken care of by provldmg workers WIth protective
devices, If necessary

2 6 EnVIronmental MomtorlDg of the Development

Environmental momtonng IS necessary to control the reservOIr's phySical-chemIcal and generation
flow parameters, to assess the reservOIr's biological performance, to IdentIfy pOSSIble mIcro-clImate
changes and to control destablhzauon phenomena along the reservOIr banks and In the flow
downstream from the dam For thiS, the momtonng equIpment needs to be purchased, the parameters,
sites and frequency of samplIng need to be establIshed and penodlc reports need to be publIshed on
the Impact observed

The acquIsItIOn of momtonng equipment should be based on the project deSIgn (executive project),
once the EIA has been approved by the environmental authormes Once the work begms, the
envIronmental laboratory should be one of the first to be fimshed, to begm momtormg Immediately

Accordmg to all thIS, m a hydropower station, the momtonng program should mamly cover water
qUality, the local chmate and the geomorphologIcal processes

• 2.6 1 Water quality momtonng

•

Water-momtonng plans should envIsage the collectmg of cheIDlcal and bIologIcal from the reservOIr,
Its mam branches, the generation flows and the nver downstream from the plant's dIscharge

Parameters to be momtored 10 pnnclple are the followmg pH, temperature, turbuhty, dIssolved solIds,
suspended sohds, total sohds, oIls and fats, conductlVlty, COD, BOD5, OD, suiphates, chlondes, total
and fecal cohforms and others that might be felt necessary LIkeWise, It IS recommended to
penodlcallv measure the pnmary productiVity of dIfferent pomts of the reservOIr, at dIfferent depths

The sample collectmg and analySIS methodology should be selected carefully and agreed upon
preVIOusly WIth the environmental authonttes

2 6 2 MeteorolOgical momtonng

MeteorologIcal momtonng has the objective of followmg up on the mam meteorologIcal parameters
of the area of the reservOIr, to IdentIfy and charactenze pOSSIble chmatlc changes that could be
attnbuted to the presence of the reservOlT
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The follOWIng sectIon IS an excerpt from the Inter-Amencan Development Bank's Guzde for
Assesszng the Envzronmental Impact of Thermoelectnc Statzons Thts sectlOn dIscusses the
IdentlficatlOn, forecasting, and assessment of envIronmental Impacts of thermoelectnc

statlOns

2.5 Identification, Forecasting, and Assessment of En~lronmental Impacts.
Paragraph 2 1 provIded a shan lIst of the main envrronmentalimpacts to be expected In

a thermoelectnc statIon

In thIS part of the EIA, a detalled presentatIon should be made for each anticIpated
envIronmental effect of Importance, WIth mformatIon on the followmg ItS nature
(depending on the enVIronmental affected). occurrence condItIOns (drrect or mdrrect,
poslttve or negatIve, temporary or permanent. cumulatIve, etc ), estImated magnitude of
the Impact, the measures to be used to mInimIZe adverse Impacts so that the overall
SItuatIOn WIll be protected or even enhanced to the extent possIble

As a follow-up to what was indIcated In SectIon 12 (Scope and Phases of an EIA). the
general evaluation methodology conSIsts of a four-step IteratIve process, namely
IdentIficatIon of Impacts, forecastIng or quantlficatIon, assessment of therr Importance,
and determmatIon of mItigatIon measures WIth each mItIgation alternatIve that IS

proposed, the process should be repeated unoI the "Impact" IS deemed acceptable
(Importance of the Impact)
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In thIS process, It wIll be observed that some Impacts are mevltable and that others
create IrreverSIble and Irrecoverable damages on envIronmental resources and/or values
In tlus chapter of the EIA, these Impacts should be Idennfled and discussed, otherwtse
"there WIll be no project ..

Smgle Impacts are analyzed below and some suggestIons are gIven to speed up the
forecastIng process

2.S 1 Impacts on water resources

2.S.1.1 Identification and forecastmg Water pollunon may be phYSICal, chemIcal, or
thermal, and thermoelectnc statIons may produce some of each dunng each phase and
process of the project If dealmg WIth a traditIOnal steam-dnven statIon of the eIghtIes,
the major sources of pbllunon are as follows

2.S 1.1.1 Crude water treatment The water taken m the nver should be treated before
ItS use m the plant The treatment IS tradItIonal, WIth the addItIon of alummum sulfate,
calCIUm hydroXIde, and polyelectrolyte for floccule formatton, and chlonne for
ehmmanng microorgamsms, m amounts as mdicated below

•

a Alummum sulfate A12(S04)3 12H2O 30 to 60 mg/1

b CalCIUm hydrOXIde Ca(OHh 15 to 30 mgll

c Chlonne Cl2 1 to 5 mg/1

d llelper for flocculatIon-polyelectrolyte •(If necessary) oI to 03 mg/1

SedImentatIon and flocculanon processes wIll settle the mud from the suspended matter
m the flver at the bottom of the treatment statIon It IS Important to know the
concentranon of total sohds In the water taken to calculate the amount of mud retaIned
at the bottom of the stanon If, for example, the average content of sobds In the nver IS
150 mg/l and-the catchment flow IS 100 m3/h, the amount of sohds at the bottom of the
stanon wIll be (150 g/m3 X100 m31h=) 15,000 gIh If thIS sohd keeps a dtlutlon of 5%,
It would account for an effluent of (151/0 05=) 300 1/h WIth mud from the nver

In addInon to the mud, the chemIcal products used In treatment can generate Impacts,
espeCIally alumInum sulfate In order to estImate us magmtude, the amount of alummum
sulfate that w111 be used IS calculated, the correspondmg part of alummum IS determmed,
and It IS assumed that everythmg goes to the flver Afterwards, the additIOnal
concentratIon of Al In surface waters IS calculated ThlS same procedure IS appbed to
the sulfates

2 5 1.1.2 Water demmerahzaboR system The 10mc exchange process IS broadly used
In thermal plants for demmerabzmg the water for the bOIlers The mam component of
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the process IS an IOnIC exchange reSIn that has the property of pemllttIng the exchange of
one Insoluble IOn for another that IS soluble, thus reducIng the danger of scahng In
practice, the water to be treated passes through a flIter full of a reSIn capable of
exchanging Ions DependIng on the IOn to be exchanged, the reSin can be catIOnIC or
anIOnIC If the water to be denllnerahzed contaInS calcIUm sulfate, the demmeralIzatIon
reactIon wIll be

where R represents the reSIn of the catIOnIC exchange The water to be treated now
containS sulfunc aCId and Its passage through an anIOnIC exchange reSIn wIll produce a
VIrtually pure effluent

The reSInS have a fimte capaCIty to exchange Ions After depletIng they capaCIty, they
have to be regenerated, thIS IS achIeved by washing them WIth a regeneratIve solutIon

R Ca + H2S04 solutIon ---> R H2 + CaS04 solutIon

R 504 + NaOH solutIon ---> R OH + Na2S04 solutIon

To regenerate catIOmc reSinS, hydrochlonc aCId IS used and for amOnIC reSInS, cauStIC
sodIum IS used Hydrochlonc aCId and caustIC sodIUm are barely parttally retaIned by
the reSInS In the regeneratIon process and, because of thIS, the discharge of these
effluents Into the nvers may contamInate therr waters

For a 350-MW plant, the need for demmerahzatIon water IS on the order of 35 m3Jh
For regeneratIng reSInS, m each cycle (24 hours In the catIomc and amomc resIns) close
to 100 kg of HCl and 100 kg of NaOh are used When they are mIxed, the effluents of
the two exchangers are VIrtually neutralIzed, WIth barely a few adjustments needed to
correct the pH In the neutrahzatIon tank Nevertheless, the mIxture of these effluents
produces close to 150 kg/day of NaCI, In addItIOn to the ImpuntIeS WIthdrawn from the
water by the reSinS ThIS effluent cannot be dIscharged abruptly mto the nver because,
due to ItS hIgh concentratIon (150 kg of sodIum chlonde In a tank of 100 m3), It can
conSIderably enhance the sallmty of the reCeIVing water, dependIng on ItS volume

2 5.1.1.3 Cleamng of equipment

a. Internal cleamng of the boilers

Before entenng Into operatIon, the boller goes through a two-phase cleaning process
aCid and alkalIne In the alkalIne phase, the boIler IS filled With an alkalIne solutIOn,
WhICh IS heated In the boller at 20% of normal workmg pressure and after several hours
IS draIned For a 350-MW thermoelectrIc statIOn, a heated solution of 85 m3 IS
generated, With close to 850 kg of chemical products, In addItIon to removed ImpuntIes
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(mamly lubncants and OIls, although already sapomfled and whIch wIll not cause any
problem)

For the aCid cleanmg of new Oilers, a hydrochlonc aCid solution with 5 to 7% of Hel, In •

addmon to sodlUm fluonde (05%), or ammomum blfluonde and an inhibitor (02%) In
thIS case, an effluent of 85 m3, heated dt about 70·C and with clo~e to 6,000 kg of
chemIcal products, m addmon to the removed ImpUrIties (maInly feITou~ oXIde dnd d bIt
of SIlIca) After the aCId cleamng, the boIler IS normally Inspected dnd then It undergoe.,
a complementary cleamng With CitrIC aCId (06%) DraIn10g thIS dCId solution (at room
temperature) Involves a volume of 85 m3, wIth about 500 kg of citrIC aCId After further
washmg with water, the boIler IS pa~slVated WIth hydracme (200 ppm N2H4 dnd 10 ppm
NH3) ThIS paSSIvatIOn solutIOn normally IS not dra1Oed, rather It IS left 10 the bOIler dnd
at the begmmng of the load the hydracIne and dmmoma surpluses are expelled WIth the
dIscharges

I

I
~

I
I
I

I
1
I
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The dramage products stemm10g from alkahne clednIng (caul>tIc l>odd or sodIum
hydrOXIde, sodIUm carbonate, and tnsodlUm phosphate), for a totdl of 680 kg, need 140
kg of HCl to be neutralIzed The sodIUm sulfite becomel> sodIUm sulfdte (neutrdl) If
the 85 m3 of thIS solutIOn, duly cooled, were sent to d neutralIzation tank, they could
serve to partIally neutrahze the l>olutlon of 85 m3 of hydrochlorIl dCld .,temmIng from
the aCId cleanmg Nevertheless, as close to 4,250-6,000 kg of HCI ..re u'led, there would
sull be a large surplus of aCId, that would have to be neutralIzed with CdU.,tll .,odel,
before dIscharge mto the rIver

Only a small amount of aCId IS really consumed In the bOIler clednmg prole...... For
example, If 400 kg of Iron were dIssolved (most as Iron oXIdel> dnd the re~t d... metdl
Iron), conSIdered a moderate amount, close to 500 kg of hydrochlorIC dCld would be
consumed Therefore, there would stIll remaIn, dfter neutralIZdtIOn of the 680 kg of
alkahne products, between 3,400 and 6,000 kg of HCI to be neutrdlIzed With Cdu~tlC

soda The problem IS that, If all of thIS chemIcal product were neutralIzed In one 200 m3

tank, the outcome would be a solutIon WIth close to 5% NaCI, In dddmon to the fluonde
waste, the mhIbitor, and all the Iron removed In the process (partly In solutIon dnd partly
10 solId form, the latter for fl1tratlOn) Thus, conSIderable dIlutIon ~hould be envI~dged

so that the qUalIty of the reCeIVIng body WIll not be signIflcdntly affected

After several years of operatIon, other chemIcal cleanIng of the boIler mIght be
necessary, although thIS mIght be obVIated by an adequate treatment of the conden~dte

and feedwater of the bodel Nevertheless, If thIS other cleanIng does take pldce, It

should be kept In m10d that, In additIon to the Process normdlly applIed for new bOIlers,
a process for remov1Og copper and copper OXides would have to be Included The
amounts of these ImpuntIes are qU1te small (under 50 kg In a 350-MW statIon) but even
then they would .sull-have to be mluted several hundred-fold, Inasmuch as heavy metdl
concentratIons are bmited to very small values 10 the waterways (less than 1 mg per lIter
In clean water)
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b Washmg the external parts of the bOiler, the air pre-heaters, the outer surfaces
of the steam generator and the heater

The metals m contact wIth fIre and furnace gases should be cleaned penodIcally (several
times a day) m order to remove the soot that has accumulated ThIs cleamng should be
done by means of hIgh-pressUle S"team or wIth Jets of water The volume effluent, small
but heavl1y loaded WIth sohds that sediment easl1y, should be estimated on the basIs of
the frequency of the washmg and the type and qUalIty of the fuel to be used

OccaSIOnally It WIll be necessary to wash the outer surfaces of the steam generator The
effluent WIll contam a large amount of sohd matter such as ash, burnt coal, refractory
matter, and 011 addItIves, and ItS volume should be estImated on the basIs of the
frequency of the washmg and the type and qUalIty of the fuel

The washmg of the aIr heaters should be done faIrly often, dunng any relatIvely long
stop and when there IS obstructIon of the heaters The effluent WIll contam hIgh
amounts of soot, 011 ash, and addItIves and w111 be aCId

On the baSIS of the estimations of mud amounts (or muddy effluents) to be produced m
the vanous wash sectIons, the concentratIon of total solIds to be expected m the
recelvmg body IS calculated

25.114 Coohng system As mdlcated m the mtroductlon (What IS a Thermoelectnc
StatIOn?), there are three basIc systems for coohng the waters used m the boder's steam
condensatIon once-through, wet-tower coolIng, and dry-tower coolIng

Before entenng the system, especIally If towers are used, the coolmg water undergoes a
chemIcal treatment that seeks to elImmate scalmg and corrOSIve propertIes and aVOIds
the development of algae, bactena, and fungI To mhIblt corrOSIon and scalIng,
chromates (pure or combmed WIth phosphates and ZInc) or phosphates (pure or
combmed WIth zmc) are used Chromates were forbIdden III the Umted States due to the
hIgh rate of nver pollutIon generated for the most part by effluents from thermoelectnc
statIons In order to combat the development of hvmg orgamsms, products such as
chlorme, chlonne dIOXIde, quaternary ammoma salts, stannous orgamc and sulfur
orgamc compounds, chlorated phenols, copper salts, thyocyamdes, etc, are used Of
these, chlonne IS the most WIdely used, followed by chlorophenols and quaternary
ammoma salts Copper salts (normally copper sulfate) are hIghly toXIC, sInce
concentrations of hardly 0 2 mgll of thIS sulfate m water are lethal for some fIsh speCIes

The once-through system uses water from a nver, lake or the sea Just once and then
returns It to Its source WIth a temperature that IS 10 to 15°C hIgher ThIS IS the SImplest
and most economIcal means, but It IS constramed by the lack of water and by the danger
of thermal pollutIon of the receIvmg body In thIS case, the chemIcal compOSItIon of the
effluent IS VIrtually equal to that of the taken water, except for mmImum amounts of
metal OXIdes due to the mner corrOSIOn of the eqUIpment and bIOCldes The frequent
applIcatIon of chlonne, the most WIdely used bIOCIde. fluctuates one to ten tImes a day.
thIS produces a reSIdual chlonne concentration of 0 1 to 0 2 mgll
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If thIS IS the system to be used, the flow to be dIscharged (or taken) should be mdicated,
as well as the temperature of the receIvmg source and the effluent and amount of
blOcides to be used The study should estImate the temperature Increase In the reCeIVIng •
source and the extent of the damage that thIS temperature Increase WIll produce for the
water ecology The presentatIon should show the magmtude and path of the plume or
tratl of the heated water before returnlOg the temperature to normal, as well as the
estImated alteration of the natural ecologIcal values of the affected zone

In the wet coolIng tower system (WIth natural or exhaust draft), part of the water IS
evaporated and the temperature of the CIrculatIng water returns to normal Because of
thIS, the dIscharge from the coolIng tower WIll also have a normal temperature for the
area and there WIll be no thermal pollutIon The chemIcal charactenstlcs of the water
from the coohng tower depends on the charactenstIcs of the water taken, the chemIcal
treatment for thIS water, the pollutants m the alT and taken m the tower, and the presence
of biocides and natural phenol compounds whIch, when combmed wIth chlonne, form
tOXIC compounds and gIve a bad taste to the water

Owmg to the losses due to evaporatIon that takes place m the wet towers, the Ca, Mg,
Na, C03, HC03, S04 and CI salts that are naturally present m the water mcrease thelT
concentratIons m the recychng water, untIl theIr solubIlIty ceIlIng IS reached Thereafter
scalIng that dimimshes the effICIency of the heat exchanger and, as a result, the statIon's
effICIency begms to take place In order to aVOId thIS scalmg, part of the recychng
lIqUId IS constantly dIscharged, so that the concentratIon of salts lo thIS lIqUId never
reaches a saturatIon pomt Thus, an amount of water WIth hIgh salts content IS removed
and replaced by an amount of water WIth low salts content equal to the dIscharge plus •
the evaporated amount, WhICh IS on the order of 15-30 gpm/MW The dIscharge rate IS
from 0 5 to 3% of the volume of the recyclIng lIqUId m the system

As a result of the above, It can be concluded that the effluent of a wet tower WIll have a
content of d1ssolved solIds on the order of three tImes the water taken, m addItIOn to
Impuntles stemmmg from the chemIcal products that are used, whose measurement IS
necessary for determmIng the treatment to be used

As a result, forecastlOg the Impact ImplIes the followmg

a To estlmate the amount of water to be taken pennanently from the source m order
to replace the losses due to evaporatIon and dIscharge

b To calculate the concentratIons that WIll reached by the salts, blOcides, and other
chemIcal compounds referred to m the d1scharge water and the recelvlOg waterway

In the dry tower coolmg system, the water runs InSIde metal pIpes and IS cooled by a
natural or forced current of aIr The hot water does not corne lOto contact WIth the
coolIng arr, so that there IS no loss due to evaporatIon nor are there constant dIscharges
There IS therefore much less make-up water than In other systems, there IS no thermal
(or atmosphenc) pollutIon, and the tower can be located anywhere It IS the best
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alternatlve for dry areas Its major drawbacks are the hIgh costs of mstallatlon,
operatlon, and mamtenance (hIgher than for other systems) and the aesthetIc Impact
(especIally m natural draft towers, WhICh may be very tall) Nevertheless, there IS a
small auxlhary wet tower for coohng the hydrogen systems, the turbme's lubrIcant ol1s,
beanngs, etc The tower has a sm.all bottom dIscharge, and the system's make-up water
IS hardly 3% of what would be needed for a wet tower As a result, forecastmg the
Impact m thIS case should espeCIally focus on the expenses of the auxlhary water tower
and the eventual dIscharges of the mam coolmg system

25 1 1.5 Drammg the coal pIles In coal-fIred plants, another source of pollutIOn IS
runoff from the open au storage of coal When the sulfur compounds m coal (pyrIte, for
example) corne mto contact WIth the aIr's oxygen and hUmIdIty, sulfunc aCId IS formed,
the sulfunc aCId, m turn, IS leached by the water seepmg through the coal pIle,
producmg a low pH effluent (hIgh aCIdIty) and dlssolvmg the morgamc salts and metals
m coal Thus, m adlitIon to large amounts of coal partIculates and other nonsoluble
solId matter entramed by ram, the ram effluent may contam hIgh concentratIons of
dIssolved salts, metals, and even sulfunc aCId, WhICh are tOXIC for the enVIronment

The qualIty of the effluent runmng from the coal plIes depends on ItS sulfur content, the
sulfur/alkahne balance, and the tlme that has elapsed SInce the last ram ThIS IS due to the fact
that raInwater may take several days or even weeks to leave the area of deposIt, dunng whIch
orne there may be conSIderable formauon of sulfunc acid OWIng to the humIlity

Runoff charactensucs also depend on chmate COndItIOnS In penods of httle ram but hIgh
humIdIty there can be substantIal formatlon of H2S04 whIch, when dIluted m a small
volume of hqUld, can lead to a pH that IS under 1 5 Therefore, dunng penods of httle
ram, the concentratIOn of pollutants lissolved In the effluent can be very hIgh, leadmg to
severe pollutIon problems m nvers, whIch at Just thIS tIme are at therr lowest levels

The coal pIles have heIghts rangmg from 4 to 30 meters, and m some Amencan plants
they cover a surface area of up to 30 hectares In the Umted States and Canada, stored
coal mvolves volumes that fluctuate between 80 and 18,000 CUbIC meters per mstalled
MW The pIles have an average heIght of 11 5 meters, cover a surface area of 7
hectares, and entaIl a volume of 2,200 CUbIC meters per mstalled MW

The coal OXIdation rate also depends on humIdIty, oxygen, and sulfur contents, whIch
mcrease WIth aIr and water flows There IS spontaneous combustIon of coal when ItS
OXIdatIon generates more heat than the heat that IS dISSIpated As long as oxygen enters the
pile, oXldaoon WIll continue and when the temperature InSIde the pIle reaches 70°C, there IS
a rapId and meverslble nse In temperature, lealing to the begmmng of combustion

The leachmg of tOXIC metals depends on the pH of seepage waters With a pH of about
9 0, most metals have a solubIlIty that IS under 0 1 mg/l, whereas WIth about 5 0 thIS
solubIlIty turns out to be 10,000 times greater Thus, If the runoff IS aCId, m addltlon to
suspended solIds and sulfunc aCId, It can contam solubIlIzed metals, espeCIally non,
manganese, zmc, copper, arsemc, and other coal-formauon elements
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When the calcareous content of coal IS hIgh, the runoff has a pH that IS over 7, wIth low
leachmg of metals When the coal has a hIgh sulfur content, the runoff IS charactenzed
by a low pH content, hIgh concentrauons of suspended solIds, sulfates, Hon, copper, and •
other elements, as observed m Table 2 It can be noted that the sulfate contents are
almost 100 urnes hIgher than those observed In the case of alkahne coals and that Iron
contents Increase 30,000 Urnes

It IS InterestIng to compare the qualIty of the runoff from the plIes dUrIng the raIny and
dry seasons (Table 3) Dunng the former, there IS mostly surface water that does not
penetrate the pIle, whereas dUrIng the latter the raIn seeps through the pIle and appear~

on the surface days or weeks after the ramfall It can be observed that dunng ram, the
quahty of the runoff IS about constant, whereas the seepage effluent dIsplays varIable
charactenstlcs, reachu!.g extreme values of 1 5 for pH, 57 gil m terms of sulfate~, dnd 23
gil In terms of Iron As thIS runoff reaches the surface and ground water~ precIsely
dUrIng the dry season, It endangers clean water supply sources

An Important fact to be observed IS that, even when the pH of the draInage IS close to 7,
the effluent can be hIghly contamInated by toXIC elements, IncludIng radIOdCtIve
elements ThIS IS due to the hIgh content of suspended solIds entraIned by the wdter
They conSIst of ultrafme coal solIds., WhICh carry the toXIC elements they contdIn to the
rIver It IS Important to observe that some effluents have hIgh chemIcal demand for
oxygen (eDG) values When an effluent enters Into a waterway, It can abwrb all the
free oxygen, thus anmhIlatmg the water's fauna by asphyXiatIon

•
Table 2

Drainage Characlensllcs of Two Amencan
Coals With Different Sulfur Contents

(In mall)

Parameters Coal with Coal with
05%sulphur 48% sulphur

Sulphates 440 49000

ArseniC 012 40

Chromium 0018 2

Copper 0015 8
Iron 047 17600

Lead 012 02

Nickel 012 78

llnc 0015 145

Boron 15

Source Epsteln,1992
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• Table 3
Charactenstlcs of the Drainage from

Coal Plies In the United States
dunng the Rainy and Dry Seasons

(coals With 18% of Sand 035% of Fe)

Parameter (mgll) Dry Season RainY season

Suspended Solids 12 19000 1700 13000

Dissolved Solids 2300 21000 2300 115000

Iron 160 23,000 700 1400

Aluminum 20 1800 70 100

Manganese 2 100 9 15

Sulphates 90 57000 1600 2700

pH 14 33 23 33

Source EpsteIn, 1992

From the above It can be deduced that, In order to correctly predIct the Impact of coal
pIle runoff, the charactenstIcs of the mIneral that wIll actually be used In the plant wIll
have to be studIed For thIS purpose, an expenment can be performed, exposIng a flve
ton pIle to the aIr on a wooden or concrete platform The raInwater seepIng through the
pIle should be collected In a catchment reCipIent under the platform and penodically
analyzed to evaluate Its qUalIty

2.5.1.1 6 Effluent from the ash transport system In some coal-fIred thermoelectnc
statIons, ash IS removed by mIXIng the ash wuh water and haulIng It to a sedImentatIOn
area Coal ash IS a potentIal pollutant, both because of the pH of Its run-off and because
of the solubIlIzatIon of the tOXIC elements In Its chemical compOSItIOn The ash
COmpOSItIOn reflects the coal's compOSItIOn, whIch In general contaIns all the elements
of the penodIc table

The solubilIzatlon of tOXIC elements In fly-ash IS different from that In bottom-ash Fly
ash absorbs, on ItS surface, the elements that are partIally volatIlIzed In the furnace, so
that the concentratlon of these elements IS higher In thiS type of ash than In bottom-ash,
WIth the aggravatmg factor that the elements are avaIlable on the surface Therefore,
when hydraulIcally transportmg ash to Its dIsposal SIte, fly-ash has a greater potentIal
for releaSIng tOXIC elements Because of thIS, the U S EnVIronmental ProtectIon Agency
(EPA) has forbIdden the hydrauhc dIsposal of ash In new plants

The pH of the ash-carrymg effluent IS determmed by the ratIo between the Iron/sulfur
content and the calCIUm/sodIum content Ash WIth a S or Fe content that IS three tImes
higher than the Ca + Na content IS aCId, If the Inverse IS true It IS baSIC In the world,
more than 70% of the ash IS baSIC
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In the case of fly-ash, the character of the effluent may be mIXed ThIs ash absorbs sulfur on
Its surface and the mltlal pH IS lower than 7 0 (acId) After a few hours or days, the
solubilIzanon of calCIUm neutralIzes the aCIdIty and takes the pH up to values close to 10
(hIghly baSIC) Fly-ash IS potennally the most dangerous smce It provokes the solubIlIzation of •
a WIde range of tOXIC elements If there IS enough tIme and If the sedImentation pond or baSIn
has a good hydraulIc operatIon, the ~l..~pended ash m the effluent can settle Llkewl'.;e, It can
also preCIpItate many of the leached metals dunng the aCIdIty penod

A poorly lmed settlmg pond WIll allow the effluent to seep to the ground, leadmg to the
pollutlon of ground waters, as indIcated by the analyses conducted m wells locdted dt 100
meters from thIS type of pond, where It has been observed m addmon that the pollutant~

(metals) fluctuate dependIng on the penod of the year and the plant's operatmg schedule

The pH of the effluenf also depends on the chemIcal compOSItIOn of the cOdl and the type of
furnace If the coal's combustIOn temperature IS hIgh, the eXlstmg sulfur escapes through the
stack m the form of gas (SOx) and the pH of the effluent could reach 10 If the ash I~ dlkdlIne,
although In most cases, the pH IS almost neutral for bottom-ash and shghtly aCId for fly-a~h

By contrast, If the combustlon temperature IS low, the sulfur compound~ emerge on the
surface of the hght partIculates When they come Into contact WIth water, these pdl1lculdte~

produce sulfunc aCId, thus acceleratIng the leachmg of the toXIC elements In the d~h

The speed of solubIlIzatIon for each element depends on the pH of the effluent For
most elements, solubIlIty reaches a peak at pH values close to I a dnd fdlls
loganthmlcally untIl the pH of minImUm solubIlIty, generally between 8 and 10
Nevertheless, thIS IS not the case for Se, As, Mo, Hg, B, and Cd, who~e respectIve •
solubIlItIes In a baSIC medIUm are hIgh

In order to calculate the Impact of the ash-carrying effluent, an expenmental procedure ~hould

be enVIsaged The coal to be used In the plant should be burned In condmons thdt dre as
SImIlar as pOSSIble to those that WllI preVail m the actual burning The ash should undergo
solubIlIzatIOn testIng m accordance WIth current standards, and the solubIlIzed effluent should
be analyzed to determme the content of metals and tOXIC substances By extrapolatIOn,
dependIng on the real amounts of ash to be produced In the future plant and SOlI dnd ground
water condItIons, the potentIal concentratIOns of the pollutants In the ground waters and/or m
the recelvmg surface waters should be calculated

25 11 7 Other waste waters Other waste waters that are capable of pollutmg surfdce
waters are householrl waste waters (sewage waters), effluent from the laboratones, and
waters for cleamng the grounds and other installatIOns

The volume and flow of sewage water to be produced dunng constructIOn and operatIon
WIth thelT respectIve orgamc loads should be estlmated DependIng on whether there IS
a water treatment plant, the Impact of these waters on the reCeIVing body should then be
estImated, espeCIally III terms of bIOchemIcal demand for oxygen (BDO) and the
concentratIOn of dIssolved oxygen The lower the volume of the recelvmg body and the
greater the waste waters, the larger the Impact
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The effluent from the laboratones generally contaIns remnants of fuel used In the plant,
as well as chemIcals used m laboratory tests Although ItS volume IS very small,
chemIcal compound concentratIons may be very hIgh To forecast the Impact, the
volume of waste waters and the amounts of chemIcals to be used have to be known On
the baSIS of these data, concentratIons In the effluent and reCeIVIng body are calculated

The major components of the water for cleanIng the yards and other mstallatIons are
suspended solIds An esomate of the water to be used for these tasks and the amount of
solIds to be entramed have to be estImated, m order to calculate the respectIve
concentrations In the effluent and receIvmg source

2.5 1 2 Assessment methodology The SImplest way to assess the Impact IS to perform
a companson WIth current laws, regulatIons, and accepted standards

Table 4
Perrmsslble and Desirable Quality Cntena for

Surface Waters In the United States, for Selected
Pollutants In Thermoelectnc Power Plants

(In mg/l)

Pollutants PermisSible Level DeSirable Level

pH 60to85 60t085
Oils and lubncants Absent Absent
Color (Units) 74 10
DO 4 Saturated
AmmOnia 05 001
ArseniC 005 Absent
Banum 10 -
Boron 10 -
Cadmium 001 -
Cyanides 02 Absent

Lead 005 Absent

Chiandes 250 25
Copper 10 Absent
Chromium VI 005 Absent

Phenols 0001 Absent

Soluble Iron 03 Absent

Manganese 005 -
Mercury - 0002

Selenium 001 Absent
Dissolved solids 500 200
Sulphates 250 50
Uranium 5 Absent
Zinc 5 Absent
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A comparIson may be made between accepted standards for dIscharge Into surface
waters and/or by companson between the expected concentratIon In the surface or
ground water and the recommended cntena for water

A reVIew of the dIfferent laws govermng thIS matter IS beyond the scope of the present
work U S legIslatIon, on WhICh most countrIes base theIr own legIslatIon, establIshes
two qualIty patterns pennlsslble and deSIrable levels The latter serve as goals for nver
decontammatIOn plans Table 4 shows these two qualIty cntena In surface waters for
pollutants that are Inherent to thermoelectnc plants Table 5 IndIcates the dIscharge
standards for speCIfIc lIqUId effluents of therrnoelectnc plants establIshed for the Umted
States and refers to maXlInum permISSIble concentrations for a pollutant m a plant's
effluent, before Its dIscharge mto a receIvmg body

TableS
Standards for Discharging LiqUid Effluents

from Thermoelectnc Power Plants in the United States
(In mg/l)

Parameter Dally Maximum Monthly Average

pH 6to 9 (a,b,c) 6to 9 (a b,c)

Oils and lubncants 20 (a,b,c) 15 (a,b,c)

Suspended solids (except ash ponds) 100 (a,b,c) 30 (a b,c)

Effluents In ash ponds
Suspended solids (8S) 100 (a) 30 (a)
88 effluent carrying bottom ash 100 (b c) 30 (b,c)
88 effluent carrying fly-ash 100 (b) O(c) 30(b) O(c)

Metals In effluents from cleaning and purging bOilers
1(a,b,c)Iron 1(a,b c)

Copper 1(a,b,c) 1(a,b,c)

Drainage from cooling tower
-Chlonne 05 (a,b,c) 02 (a,b,c)

ZinC 10 (a,b,c) 10(a,b,c)
Chromium 02 (a,b,c) 02 (a,b,c)

a UnIted States, to be reached In 19n
b UnIted States, to be reached In 1983
c United States, for new power plants

39

•

•

•



•

•

•

The fIgures presented m the tables may provIde some onentatlon for the evaluation
procedure

2.5 1 3 MItigation The Impacts of a thermoelectnc statIOn on water resources can be
VIrtually elImmated by usmg wIdely known, relatIvely low-cost technologIes In order
to prepare thIS part of the gUIde, the volume and concentratIons of the pollutants
stemmmg from the plant's vanous operatIons should be known For the effluents that do
not comply WIth envIronmental legIslation reqUIrements, one of the technologIes
descnbed m the present sectIon should be chosen

a ReutIhzatIon of water

The effICIent use of water resources can be Improved by the cascade method, where the
water flows from a process that reqUIres hIgh-qualIty water to another that accepts
lower-qualIty water The advantage IS that It reduces the amount of water to be treated
and the number of treatment umts Thus, for example, the effluents from the treatment
plant and the runoff from the coal pIles can be used to transport waste ash, as long as It

IS alkalme, thus promotmg the mutual neutrahzatton of the effluents

One rule adopted m some plants IS to separately treat the small flows that contam hIgh
concentratIons of dIssolved sohds and metals, smce the more dIluted these pollutants are
In the effluent the harder It IS to remove them The other effluents can be treated
together, by means of self-neutralIzatIon, co-precIpItatIOn, and sedImentatIon of
suspended partIculates In thIS case, the equahzatlOn depOSIt should have suffICIent
volume to retam effluents of vanable qualIty and volume, smce some flows are
contInuous, others are dISCOntInUOUS but daIly, others occur a few tImes a year and
others depend on meteorologIcal condItIOns

Vanous plants have stnven to operate at zero dIscharge because the ash drawn from the
bottom of the settlIng ponds carry a great deal of water, WhICh turns out to be an
effectIve way to blowdown the system The presence of a nearby coal mme allows the
plant's surplus water to be used for upgradIng the coal, WhICh leads to a zero dIscharge
mto the enVIronment

Certam U S plants have operated m a closed CIrCUIt for VarIOUS years, WIth m some
cases a small dIscharge that has to undergo chemIcal treatment Thus, the make-up
water can be reduced to 5% of the CIrculatIng flow, WIth a dIscharge mto the lower nver
at 2% of cIrculatmg flow (m the case of non-recIrculatmg systems, both the make-up
and the dIscharge mto the nver are 100% of the CIrculatIng flow)

b Effluent from water treatment

All the effluent of the treatment plant should be carrIed to plant's general treatment
statIon ThIS should mclude a settlIng tank, an 011 and lubrIcant remover, and a
neutrahzatlOn tank The mud, once denslfied, should be dIsposed of m a convemently
located landfIll
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The plant's sewage effluent should only reach thIS plant once It has been bIOlogIcally
treated SInce the hIgh level of salts would not permIt bactenal actIvIty

The final effluent should be dIscharged mto the recelvmg body by dIlutIon perpendIcular •
to the dIrectIon of the flow, m order to mlmmlze even further the envIronmental Impact,
WhIch In Itself IS already qUIte small

c Effluent from bOiler demmerahzatIon and blowdown

The effluent from the boIler feedwater demmeralIzatIon system should be earned to the
plant's general treatment station, where It WIll be dIluted In the latter, untll the
concentrations estabhshed for sodIum chlOrIde by current dIscharge standards are
reached

The boIler blowdown waters generally present excellent chemIcal quahty and do not
reqUIre treatment, they can be therefore be sent dIrectly to the flver water treatment
station (for recyclIng) TheIr flow IS small, theIr pH IS between 9 6 and 10, and theIr
concentratIons of salts are low (less than °1 mgll) Therefore, the only treatment that I~

recommended IS pH correctIOn

d Effluent from c1eamng the equipment

In order to mmgate the Impact of the effluent stemmmg from the cleamng of the bOIlers,
Its pH should be Increased to 8 0, WhICh IS the least-solubIlIty level for mo~t metals
Thereafter, a polyelectrolyte IS added to provoke metal flocculatIOn After •
sedImentatIon, the effluent wIll VIrtually contaIn only sodIUm chlonde ThIS lIqUId
could be dIscharged Into the recelvmg body, WIth a dIlutIon so that dIscharge norms are
comphed WIth or so that the qualIty standards set for the mtake source are not exceeded
The slush that has settled at the bottom of the baSIn should be densifled, fIltered, and
convemently dIsposed of 111 a landfIll, an operatIon that IS performed only a few tImes
dunng the statIon's useful lIfe

The effluent from the plant's Internal washIng, charactenzed by large amounts of
suspended matenal, should be transferred to the plant's general effluent treatment
station, after paSSIng through a small duct with an 011 fIlter Its flow IS small compared
to other water dIscharges

e Effluent from the coolmg system

If the coolIng system IS open, thermal pollutIon t.an be aVOIded by transfernng the
effluent to convemently SIzed coolIng ponds, where the water IS stored untIl, due to
evaporatIOn, ItS temperature reaches values that permIt Its return to the source

If the coohng system IS closed (espeCIally the wet tower), the mItIgatIOn measures can
mclude the followmg
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AVOId the use of chromates and copper sulfate and restnct the use of ZInC salts,
although theIr doses are small and do not contnbute to Increase theIr
concentratIons beyond permIssIble levels

Check the use of other chemIcal products, In order to mamtaIn the applIcatIon
doses low, so that the water IS not Inappropnate for dIscharge Into natural sources
ThIS IS especIally applIcable to pH and hardness correctors, polyphosphates,
phosphates, chlonne, and others Polyphosphates and phosphonates reach average
concentratIons of 10 ppm m tower blowdowns, and In the nver they wIll be
vlftually ImperceptIble The same IS applIcable for zmc

The salts that wIll be present m the runoff, In concentratIons that are three tImes
hIgher than the InItIal concentratIon, are salts commg from the flver Itself,
therefore theIr return to the flver wIll permIt mamtaInIng the source's InItIal
COndItIonS

It IS Important to recall that the runoff water that IS returned to Its source IS treated
water, that IS, part of the pollutIon In the nver wIll remam m the plant's crude water
treatment statIon, mcludmg tOXIC metals, pestIcIdes, and others As a rule, m well
operated thermoelectnc statIons, the qualIty of nvers does not suffer an apprecIable
Impact

f Runoff from coal pIles

The mam problems of runoff from coal pIles are theIr aCIdIty and content of suspended
and dIssolved solIds (metals and other tOXIC substances)

The aCId runoff from coal plIes can be aVOIded If coal pynte oXIdatlon IS prevented
There are baSIcally two techmques to achIeve thIS One conSIsts of stImulatIng aIr
CIrculatIon between the pIles m order to foster the rapId removal of the heat generated
ThIS techmque, nevertheless, enhances the seepage of ram water, leadmg to the
entrainment of pollutants generated m the coal and pynte OXIdatIOn process The second
techmque conSIsts of preventmg contact between oxygen and coal by compactmg the
plIes In thIS method, OXIdatIon IS dimmished because the exposed area compared to
volume IS reduced As a result, rain water seepage and entramment of pollutants, WhICh
turn up m smaller amounts, are decreased The USNatIOnal Coal Assoclanon suggests
that pIles of over 450 tons of coal should be compacted

Some preventIve measures to reduce OXIdatIon and aCId runoff are

ConstructIon of dramage dItches upstream from the pIles to prevent runoff water
from passmg through the coal

LocatIOn of pIles m SItes that are outSIde the natural course of surface runoff

Checkmg for the flushmg up of water, before usmg an area for coal storage
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The maIn treatments for draInage effluent are lImng, simple sedimentatIOn, chemical
neutrahzatlOn, the addition of flocculants, the addition of polymers, aeration or mIXture
with other plant effluents More sophisticated techmques such as Inverse osmOSIS, IOn •
exchange or electrodialysIs are only mentIOned In the hterature but are not used In
practice

LImng the storage area IS aimed at aVOIdIng seepage of aCid effluent and the resulting
pollutlOn m the ground strata It should be preceded by soIl compactmg and can mvolve
plastIC or a plastIc sheetmg, wIth a I5-centimeter sand or earth cover to prevent Its
teanng by the coal Care should be taken when usmg concrete, smce sulfunc aCId
corrodes cement It IS also suggested that metal channels and statIOn entry pumps
should be aVOIded and preference granted to gravItatIonal flows

EqualIzatIon pond or pool performs vanous dutIes pnmary settlmg, partIal
neutralIzatIOn of aCid effluent peaks, and above all water storage WIth capaCIty for heavy
raIn ThIS permits SIZIng the chemical treatment umt for a flo\\- that IS much lower than
the one observed m the channels, since the effluent that IS stored In the pool can be
treated over several days

RetentIOn of the effluent In the pool favors sedimentatIOn of the suspended sohds
Nevertheless, thiS practIce has demonstrated that SImple sedimentatIon IS not always
suffiCient to remove most of the ultrafine coal reSidues, whIch leads to turbid effluent
In the case of aCid effluents, the retentIOn aggravates the problem of tOXIC metals, SInce
their concentratIons Increase over time

If the pH of the equahzatlOn pond effluent IS over 6 0 and If the SS and chssolved metal
content IS low, the effluent may be dIscharged Into the over OtherwIse, It should be
transferred to the chemIcal treatment umt Lime or another alkah IS added to the
reactIOn tank to neutrahze the actIOn of sulfUrIC aCid, whl1e aIr IS Injected to OXIdize the
bivalent Fe to the tnvalent Fe (Iron hydroxide 3)

After neutralizIng and OXidiZIng the Iron, the effluent passes to the setthng tank, where
the sulfates and metal hydroxides are deposited at the bottom, resultmg m an optlmal
quahty effluent that can be discharged Into the rIver

In order to speed Up the settlIng process, two techmques are used addIng a flocculant
(alum, for example) or polyelectrolyte to the reactIon tank or returnIng part of the output
water (neutralIzed but not settled) to the umt's entrance In the first case, the alum or
polyelectrolyte helps to form floccules under the actIOn of the turbulence produced by
the Inblown aIr These floccules settle rapIdly, producmg a slush With up to 10% of
sohds In the second case, the floccules that have already been formed serve as
aggregatIOn nucleI for the formation of even larger floccules, leadmg to the formation of
slush WIth up to 35% solIds, WIth a hIgh setthng speed and an optimal-qualIty effluent
The content of sohds m the settled slush IS Important for ItS final dISPOsal If It IS low,
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the slush has to be watered down before bemg dIsposed of m a landfIll or over the stored
coal In thIS case, the slush wIll be burnt along wIth the coal and WIll be collected by the
aIr partIculates mtake system for ItS later dry dIsposal wIth the fly-ash

In practice, the removal of metals m the runoff IS obtamed by Increasmg the pH to
appropnate values, whIch flucmate between 75 and 10, accordIng to the elements that
are present Each metal has ItS mimmum solubIlIty pH and the Ideal pH should be
studIed m terms of the metals to be removed For thIS purpose, the most SOphIStICated
treatment IS not always the most effIcIent It has been demonstrated that the sImple
addmon of hme can help achIeve removal effIciencIes of over 99%, whIch IS better than
procedures based on soda, alummum sulfate, and polymers (Table 6)

To reduce operatmg costs, m some statIons the effluent from the coal pIles IS mIxed WIth
the effluent from the ash-carner Indeed, a long penod m the ash pond effectIvely
neutralIzes the effluent, and permIts the msolubilIzatIon and precIpItatIOn of tOXIC
metals

g Ash carner effluent

After burmng the coal m the statIon, Its ash should be removed and dIsposed of m an
appropnate sIte Of the two mam types of ash, between 60 and 90% correspond to fly
ash and between 10 to 40% bottom-ash, dependmg on the combustIon system used (see
sectIon on AIr Quahty Impacts)

Table 6
Treatment for the Drainage from the Coal

with the Addition of Lime
(Mine of DalhOUSie, Canada Values In mgtl)

Parameter Drainage of pile WIthout Drainage of pJle WIth treatment
treatment

pH (units) 12 77

Sulphate 49,600 1,575

Total phosphorus 300 002

Total arsemc 40 0003

Total chromium 20 004

Total copper 80 004
Total Iron 17600 074
Total lead 02 005
Total nickel 78 008

Total ZInC 145 002
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Fly-ash IS taken by antI-pollutIon eqUlpment (baghouse filters, electrostatIc preCIpItators,
cyclones) and placed m dry storage m s110s on the plant's SIte for Its later disposal by
dry or wet methods Bottom-ash, by contrast, falls mto a pool located at the base of the •
furnace, where It IS cooled and then carned by a wet or dry method to a sIlo where It IS
carned to the fmal disposal SIte

There are varIOUS ash-management combmatlons for removmg ash from the plant
Transport systems are claSSIfied as eIther wet or dry even though water consumptIon IS
also mvolved m the dry process

In the dry process, fly-ash IS earned pneumaneally to a s110 These sIlos are very large
and enable the storage of ash stemmmg from vanous days of operatIon Upon removal
from the sIlo for disposal m a landfill, they are humIdified untll they reach a hUmIdity
level of 10-20% (m terms of weIght), m order to faclhtate therr handlIng and aVOId dust
problems The fly-ash that IS for sale IS managed by a dry method to mamtam ItS
cemennng propernes In the case of bottom-ash, once It falls mto the pool It IS cooled
and humidified without producmg any hqUld disposal (bottom-ash absorbs up to 35% of
the water) The make-up water can come from anywhere m the plant The ash IS
removed from the pool by means of a conveyor belt to a sIlo, where It IS taken by trucks
or tram In thiS case, there IS no lIqUid effluent to be treated m the system, and It IS
therefore referred to as dry transport

In the wet process, bottom-ash IS carned by water after gnndmg to a smaller size of 10
mIllImeters After bemg ground, the ash IS carned by means of water Jets m a solutIon
With 1% content of solIds to setthng ponds or water bms (these are buIlt m pairs, so that
when one IS used for settlmg or dIschargmg the other IS bemg filled)

After hqUld-sohd separation, the floatIng part, whIch IS the clanfled hqUld of the upper
part of the settlement basm, can be recycled In practice, however, constant blowdown
IS necessary m a flow that fluctuates With the coal and depends on ash leachmg If thiS
blowdown does not take place, there IS a constant accumulanon of salts In the system
and scahng m the eqUIpment Before Its discharge mto the nver, thiS effluent should
undergo treatment, as mdlcated. below For the water transport of fly-ash, It IS mIxed In

a Jet of water untIl It reaches a 5% concentratIon of sohds, and then It IS camed to a
settlmg pond The ash depOSIted m thIS pond are then removed and camed to a landfIll
or the pond Itself can serve as the final disposal site The floatmg clanfied lIqUId can be
partIally recycled and the rest discharged mto the nver after treatment From the
envIronmental standpomt, the water management of ash Involves the conSiderable
advantage of elImmatIng nOIse, dust, and traffiC problems stemmmg from the transport
of ash by truck Among the drawbacks the followmg should be mentIOned

Danger of pollutIng ground waters With tOXIC elements If the setthng ponds are not
Impermeable Waterproofing or hnmg the ponds IS often qUite expenSive, as ItS
cost can account for between 20 and 40% of the mvestment for the ash disposal
system
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ProductlOn of a surface effluent (float1Og lIqUId), hIghly loaded wIth suspended
and dIssolved matter

RecyclIng the pond's effluent reqUIres channels, pumps, and ma1Otenance, WhICh
also affects costs

The embankments of the pond may burst, anmhIlatlng lIfe 10 the affected nvers

The problem of scalIng In ash-carry1Og systems IS more severe 10 the case of fly-ash,
smce leacnmg IS muCh greater than for bottom-ash Owmg to the seventy of the
leachIng problem as a source of pollutIOn, the EPA has been discourag1Og the use of
water methods for handlIng ash, especIally fly-ash

The problems to be resolved for the effluent from the fly-ash transport system are sImIlar to

those for the effluent from the coal piles Suspended sohds can be retamed by passage of the
effluent through settl10g ponds An Ideal pond for thIS purpose would be one that retaInS
100% of suspended solIds and whose effluent would be free from allen chemIcal substances

In practIce thIS does not occur Some partIculates reqUIre more tIme to settle than the
time that the effluent remaInS In the pond But If the settlIng time IS lengthened,
CondItIOns for the leachIng of tOXIC metals are created

In pond sedImentation, the effluent remams more or less 24 hours In natural or artIfICIal
ponds hned by rubber, plastIc, clay or bentomte 10 order to prevent the leached effluent
from seep10g A good-SIzed pond, from the hydraulIc standpo1Ot, permIts obtaInmg an
effluent wIth less than 30 mg/1 of solIds 10 suspensIon The dIssolutIon of salts In the
ash may requue, nevertheless, an addltlonal chemIcal treatment aImed at elIm10atIng
salts and leached metals dunng the time of retentIon In the pond

In stations that do not WIsh to mstall large ponds or have no free space avaIlable,
lamInar settlIng can be used ThIS mvolves the passage of effluent through plastIC pIpes
mounted In a module WithIn these pIpes the flow regIme IS absolutely lammar,
generatmg rapId semmentatIon of the partIculates The mclInatIon of the pIpes permIts
self-cleamng, and more than 95% of the suspended solIds can be removed In one hour
The hydraulIc load applIed to the lamInar settlers In thermoelectrlc stations IS on the
order of 4 CUbIC meters per hour per square meter, WhICh means an area 50 urnes smaller
than what would be needed for a settlIng baSIn In case a chemIcal after-treatment IS
reqUIred, a umt equal to the one used to treat the effluent from the coal plIes IS 10stalled
In thIS case, the settlIng ponds conSIdered here operate as pnmary settlIng basms The
secondary settler reqUIres a short retentIon tIme (less than 2 hours)

The sedImentatIon process IS hIghly effICIent 10 the case of ash-carrYIng effluent,
especIally bottom-ash, as mmcated In the example of Table 7, where It can be noted that
the fmal effluent has excellent conmuons, WIth a lower amount of solIds than the water
taken at the source Nevertheless, In order to neutrahze the aCId pH (less than 6 0) of
the effluent, an adwnonal chemIcal treatment should be apphed, or It should be mIxed
WIth another plant effluent whose pH would be capable of neutrahzmg 11
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Table 7
CharactenstJcs of the Effluents Carrying Fly ash

and Bottom Ash before Sedimentation and
of the CombIned Effluent after Settlement In Ponds

(Values mmg/l) Coal FIred Power Plants In the Unrted States

Parameter Water Taken In Affluent with Affluent With Pond Effluent
River Fly-ash Bottom ash

pH 63 44 56 43

Suspended solids 22 76000 4100 14

Alummum 07 1,100 56 6

Chromium 004 13 01 004

Copper 004 51 03 01

Iron 05 2500 112 06

line 005 28 01 01

When the settlIng ponds operate at low effIcIency, they have to be overhauled after thIS
problem has been confIrmed SometImes, attempts are made to remodel the effluent
entry and outlet system (dIstrIbutmg It along the respectIve face and aVOIdmg punctual
entry or eXIt) or to establIsh mechamsms that permIt better flow dIstrIbutIOn
SometImes, however, It IS enough to mcrease the retentIon tIme, as mdicated In Table 8

TableS
Charactenstlcs of the Affluents and Effluents of the

Settling Pond of the Dallman Power Plant mthe USA
Before and After Enlargmg the Lake

(Except for pH and tUrbidity, values mmgll)

Affluent Affluent Combmed Effluent Effluent after

Parameter
wIth bottom with fly-ash Lake before Lake Lake

ash Affluent ExpanSIon ExpanSIon
(Ret =1 d) (Ret =5 d)

Suspended solids 660-650 1500-41000 600-41000 9001600 814

Iron 942 1940 942 2026 03-04

Alummum 5-6 9200 5-200 733 07-08

Zmc 01-48 0

Phosphorus 02-55 1-5 0

TurbIdity (JTU) 8-1700 35

Color 1530 1015

pH 74-92 828-4
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One alternatlve to ponds, whIch IS bemg studIed by energy concesslOn-holders, IS the
use of water bms, or concrete tanks where the water/ash mIxture settles for several
hours The ash goes to the bottom, where It IS extracted m the shape of a transportable
lamma, whl1e the clanfled water spIlls and returns to the system to bnng more ash to the
statIon Because It operates as -a closed ClfCUlt, thIS system has no dIscharge, WhICh IS
favorable from the enVIronmental standpomt

When the effluent from the ash pond has hIgh levels of tOXIC metals, they have to be
removed before dIscharge The treatment IS based on the solublhty of metals m terms of
pH, and It IS SImIlar to the process for coal pl1e runoff referred to above A low pH
causes the solublhzatlOn of metals such as AI, Cr, Cu, Fe, Hg and Zn, m the form of
sulfates A pH of 8 5 to 9 0 IS Ideal for removal (preCIpitatIOn m the form of metal
hydroxIde) of Cu, Cr, and Zn, but a pH of 10 IS optImal to msolublhze NI and Fe In
order to mImmize the level of all these matenals, an Ideal mtermedlate pH should be
sought

h Household waste water

Dunng the statlOn's construCtIon phase, owmg to the large number of employees, the
sewage effluent should be taken to compact sewage treatment statIons As the estImated
water consumptIon for samtary purposes IS 100 lIters per day for a 350-MW plant, the
total capaCIty of the statIons should be 500 CUbIC meters per day In the operatmg phase,
personnel needs mvolve about 250 employees, and the stauon's capaCIty should be 30
CUbIC meters per day The use of stablhzatlOn ponds IS not adVIsable smce they are not
relIable for the total removal of pathogemc bactena These needs may turn out to be
smaller, If the sewage dIsposal and/or water treatment systems of the neighbonng
mumcipalitIeS or CIty where the plant WIll be located are used

2 5 2 Air quality Impacts

2.5 2.1 IdentificatIOn and forecastmg The effects of pOSSIble aIr pollutlOn from a
thermoelectrIc statIon has certamly provoked the most Interest m terms of envlfonmental
Impact The pollutants emItted mamly mclude sulfur dIOXIde (802), partIculate matter,
nitrogen OXIdes (NOx), aldehydes, carbon monOXIde (CO), and hydrocarbons (HC) In
addItIon, the emISSIons can mclude trace elements contamed m the fuels used In the
atmosphere, photochemIcal reactIons lead to new pollutants, such as ozone and
peroxyacetyl mtrates (PANs), whIch cause smog The coolIng system can generate
substantIal amounts of water steam, whIch IS at the ongm of fogs 802 and humId aIr
can form sulfunc aCId, whIch creates aCId ram In addItIon, the burmng of fOSSIl fuels
releases substantIal amounts of carbon dIOXide (C02) and gas, WhICh although not tOXIC
can play an Important role m the formatIon of the greenhouse effect

Fuel burnmg IS the mam air pollutIon source of a thermoelectnc statIon Knowledge
about the fuel's compOSItIon permIts estImatmg the amount of aIT needed for perfect
combustIon and, therefore, the volume of flue gases
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The chemIcal cOmpOSIt10n of fuels vanes over tIme, owmg to theIr cngm, m the case of
011 and gas, or because of natural vanatIons m the mme Itself, H. lIe case of coal
ChemIcal analyses should especIally show the contents c. carbon, sulrur, chlonne, and •
nitrogen, calone power, ash content, humIdIty, and content of trace elements such as Ca,
Mg, Sb, As, B, Cd, Cr, Co, Cu, Fe, Pb, Mn, Mo, NI, V, Zn, Se, Sr, AI, Zr, Be, Hg, and
radIOaCtIve elements (m parts per mllhon-ppm)

For 011, the ash content IS small, under 1%, so that, m general, aIr partIculate control
eqUIpment IS not requIred The sulfur content, however, can be qUIte hIgh, up to 7%,
WhICh reqUIres a gas desulfunzatIon system VanadIum m crude 011 IS also a problem
because of the corrosIOn It provokes and ItS role as an aCId ram catalyzer In the
atmosphere HIgh mercury contents have also been found m some crude oIls

For coal, the ash content can reach up to 50%, WhICh makes the use of electrostatIc
preCIpItators oblIgatory to retam partIculate matter Sulfur contents vary between °2
and 7% m terms of weIght, WhICh could reqUIre a system to retaIn thIS pollutant
RegardIng trace elements, coal contams vIrtually the entIre penodic table It should be
recalled that the pollutmg potential of an element depends not only on Its concentratlon
but also Its tOXICity In 1975, coal-fIred thermoelectnc stations emItted 60% of the
beryllIum dIscharged Into the atmosphere In the Untted States Today, thIS level
declIned to 30%, thanks to the ngorous control of partIculates m the statIons For the
same reason, cadmIUm emISSIOns fell from 400 tons m 1975 to 8 tons m 1990

Gas IS the best fuel from the envIronmental standpomt, because of Its low content of
sulfur and trace elements and because It IS does not produce soot when It IS burned

Smce the major atmosphenc pollutants of thermoelectrIc statIons come from only one
smgle source (the burnmg of fue!), It IS suggested that the Impact analysIs be done by
pollutant rather than by source, m contrast to the recommendatIon for water Impacts

a Sulfur dioxide

The major envIronmental problems caused by thermoelectrIc plants are sulfur emISSIons,
m the case of oIl-fired and coal-fIred plants, and emISSIons of partIculates m the case of
coal The sulfur that eXIsts naturally In the fuel IS transformed dunng combustIon m
sulfur dIOXIdes (SOx) The most common of these OXIdes IS sulfur dIOXIde (S02), a
colorless gas that can be detected m concentratlons on the order of 1,000 to 3,000 grams
per CUbIC meter Beyord 10,000 grams per CUbIC meter, the gas IS an Imtant VIrtually
95% of sulfur IS released m the form of S02

The S02 emISSIOn IS a dIrect Impact of the tnermoelectnc statIons on the arr qualIty,
especIally consldenng Its tOXICIty Moreover, It IS a contInUOUS Impact WIth a duratlon
that IS equal to the plant's useful hfe, although Its deposIt on the ground and plants or ItS
absorpnon by anImals and man may generate long-term, and even rrreversible effects on
human health Nevertheless, as IndIcated below, the presence of S02 m the aIr can
produce secondary effects, the most Important of whIch IS the formatIon of aCId ram
WIth modern control eqUIpment, these problems may dIsappear
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UntIl the late seventIes, thIS gas caused severe envIronmental problems In the world's
IndustrIalIzed areas, IncludIng aCId raIn Nevertheless, In the eIghtIes great stndes were
taken m developmg gas scrubbers and then pnces dropped consIderably Today,
aVOIdIng the envIronmental Impact of sulfur dIOXIde IS hardly a pohtIcalISSue

In order to estImate the Impact of 802 on aIr qualIty, the first step IS to calculate the
amount of S02 emItted, In accordance WIth the follOWIng formula

Q (802) = 1 9 x Mfuel XTs

where Q (802) IS the S02 mass emItted Into the atmosphere by umt of tIme (kg/s), Mfuel
IS the fuel mass burnt by umt of tIme (kg/s) and Ts IS the sulfur content In the fuel In
terms of mass percentage

Another way of calculatmg IS by USIng the specIfIC emISSIOn factor for the fuel to be
used, WhICh can be determIned expenmentally as follows

Q (S02) = FE XMfuel

where FE IS the emISSIon factor In kg of S02 per kg of fuel

Once the 802 emISSIon IS known, the follOWIng step IS a calculatIon of the concentratIOn
that the 802 would reach In the area's atmosphere In order to then assess 11S Importance
and determIne the need for antI-pollutlon eqUIpment For thIS purpose, computenzed
dIsperSIon model techmques should be applIed to SImulate the pollutant dIscharged from
the stack, WhICh reqUIres, In addltlon to emISSIon rates, data on the regIOn's atmosphenc
condltlons, the charactenstIcs of the gas, and the heIght and sIze of the stack

There are many models that can be used to forecast au qualIty The GaussIan plume
model for contInUOUS sources IS probably the most well known The model to be used
should be selected beanng In mInd the charactenstIcs of the surroundIng surfaces of the
future energy plant In fact there are models that take Into account the presence of
bUIldmgs, wet and dry depOSIt, and the presence of hIlls around the sIte Table 9
presents the most WIdely used and recommended models

All these models can forecast the concentratlon for vanous types of meteorologIcal
SItuatIons (WInd duectIOn, WInd speed, atmosphenc stabIlIty) and calculate the average
annual, monthly, dally, and hourly concentratlon of a pollutant

It IS Important to emphaSIze that the results of thIS type of model depend largely on the
meteorologIcal Input data, such as heIght of InVerSIOn layer, classes of stabIlIty, WInd
dIrectIon and speed The resultIng concentratIons of a pollutant may fluctuate by more
than one order of magmtude, dependIng on the heIght of the InVerSIOn layer and WInd
dIrectIon and speed at the same dIstance of the emISSIon source
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OftentImes there are no meteorologIcal data, or they are avaIlable only for dIstmct SItes
and for a short penod of tIme In thIS case, use of the short-term verSIOn of the above
mentIoned models may be useful the worst meteorologIcal case of maXImum
concentratIon at ground level per hour can be establIshed

Generally, the worst scenano selected entaIls a meteorologIcal situatlOn 10 whIch the
wmd blows at a speed of 1 meter per second from the source to the recelvmg bodIes,
WIth the mverSIOn layer located at the regIOn's most frequent heIght, assummg the worst
possIble sulfur content forecast and WIth the plant operatmg at full capacIty As a rule, a
smoke-cloud SItuatIOn IS not taken lOtO account, unless It IS expected that thIS specIal
meteorologIcal SItuation Will occur It IS adVisable to mdlcate th~ frequency of these
unfavorable COnditIOnS, smce they are sometimes so rare that they should be consIdered
a "second-worst case"

The dIspersIOn models cannot provide a concentration forecast when wmd speed IS
under 1 meter per second If It IS expected that thIS type of SItuation wIll be the most
frequent, another type of model should be considered

b Suspended partaculates

The emISSIon of particulate matter (PM), also known as ash, dust, and soot, comes from
the burmng of any fossIl fuel Impunues, SIlIca, metal and carbon parucles that are not
burnt are entramed With the combustIon gases, thus generatIng PM emISSIOns In the
case of gas-fIred thermoelectnc statIons, thIS problem IS VIrtually mexlstent As for 011,
If the 011 IS hIgh-qualIty and the burmng IS well-controlled, the emISSIons are lOVISlble
and provoke httle envIronmental damage In the case of coal, the sItuatIon may be
cntIcal, smce the ash content can reach 50%, of whIch 70% IS transformed mto fly-ash
In other words, for each 100 kg of burnt coal, there IS a potentIal emiSSIOn of 35 kg of
ash

For the burmng of 011, the emISSIOn IS estimated at 0 1% of the burnt mdSS and IS
composed of unbumt fuel and carbonaceous matter, 10 addItIon to the ImpuntIes m the
fuel Close to 80% of the partlculates have a dIameter of under 1 mIcra

The greatest dIrect Impact of ash emItted by the thermoelectnc statIons IS the presence
of dust 10 Its areas of mfluence, even wlthm homes The most Important mdirect effect
is the catalyzatlon of S02' transformmg It mto sulfunc aCid VISIbIlIty IS also affected
by the partlculate menter dIscharged lOtO the aIr Relays and other electnc contacts are
damaged by dust, and factones are forced to fIlter the air that enters mto thelT facIlltles
With modern PM control eqUIpment, these problems can dIsappear The problem of dust
generated by the actIOn of wmd on coal plIes IS dIfficult to quantIfy but there are easy
solutions that can be apphed (see MItigatIOn)

As for SOz, the fust step to forecast aIr pollutIOn by PM IS to estlmate the emISSIon rate,
whIch can be done USlOg the followmg formula
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Table 9

Some GaussIan Plume DIsperSIon Models

The first four models have been recommended by the EnVIronmental Protection Agency of the
United States and can be obtamed from the National Techmcal Information Service, Department
of Commerce of the United States The fifth model was recommended by the National
AtternatlVe Energy Agency of Italy

Name of the DescriptIon
model

VALLEY Stable state GaussIan plume dispersion algonthm designed for calculatIng the concentratIon
eIther for 24 hours or annually resultIng from the emiSSions of up to 50 site and area sources
Empmcal dispersIon coefficients are used and adjustments for elevation of the plume and for
limited mixtures are Included The height of the plume IS adjusted according to assessment
of the ground and classes of stabIlity

COMPLEX I The assumption of the dispersion In thiS model IS based mainly on the Valley Model The
height of the plume IS adjusted by the method of close by collision under stable conditions
and by the method of medium height under neutral or stable conditions Like the Valley
model, the honzontal dispersion dunng the stable penods empmcally Includes the effects of
the terrain

MPTER Dispersion model to calculate the hour1y or annual concentration In flat or slightly sloped
terrain
It bears 10 mind the height of the plume, aenal descent phenomena and pOSSible chemical
reactIons It should not be used for complex topography

ISCST It was deSIgned to shape complex configurattons of sources (site volume, and area) In areas
With relative flat surfaces Algonthms of construction stellae are Included to simulate the
presence of bUildings near the sources In thiS way It IS pOSSible to evaluate the disposal of
emiSSions In the cooling towers

DIMULA GaussIan plume dispersIon model Calculates the annual and hourly concentratton The last
versIon takes mto account the morphology of the telTaln It also mcludes routines for
evaluatton Without Wind conditions or disposal rates

Q (PM) = FR x Mfuel x Tc

where Q (PM) IS the mass of paniculates emItted mto the atmosphere by umt of tIme
(kg/s), FR IS the fractIon of ash generated In the burmng and that IS dIscharged Into the
atmosphere, Mfuel IS the mass of fuel burned by umt of tIme (kg/s), and Tc IS the ash
content of the fuel (% m mass) For the burnmg of 011 FR = 1 For coal, FR fluctuates
accordmg to the charactenstIcs of the combustIon system Pan of the ash goes mto the
atmosphere (fly-ash) and part remams at the bottom of the bollers (bottom-ash) On
average, fly-ash IS around 70%, that IS ItS FR =0 7

52



For the burmng of coal, the emISSIons depend on the ash content of the fuel and the
waste carbon, otherwIse known as Conradson carbon Total emISSIOns are gIVen by the
precedmg formula wIth FR = 1 and Tashtot IS the ash plus Conradson's carbon If more •
rellable data are lackmg, the emISSIon factors suggested by the EPA are used 7 kIlos
per one mIllIon CUbIC meters for gas and 1 2 kIlos per 1,000 lIters for 011

Once the emISSIOn rates are known, the followmg step IS to calculate the concentratIons
that the PM wIll achIeve m the area of mfluence, m order to then assess theIr Importance
and determme the need for control eqUIpment For thIS purpose, the same dIspersIOn
model can be used for 502, under the same meteorologIcal and flue condltlons and for
the same scenanos Nevertheless, the eXIstence of a fIlter requIred by emISSIOn
standards (If any) and the pOSSIble presence of desulfunzers should be taken Into
account, SInce these also retam partIculates, as long as the concentratIon IS not too hIgh
Thus, for an 011 WIth 1 to 2% ash, the desulfunzer retams a large part of the ash but In
the case of coal wIth 30-50% ash, the desulfunzer WIll be blocked by the partIculates,
WhICh therefore would reqUIre a PM fIlter Instead of a gas scrubber

c NOx, He, aldehydes, CO and photochemical OXidants

~I

In contrast to 502 and PM, whIch are formed Independently, hydrocarbons (HC), carbon
monOXIde (CO), mtrogen OXIdes (NOx), and photochemIcal OXIdes are closely hnked,
whether m theIr formatIon or as precursors of each other Because of thIS they need to be
studIed together The control of CO, NOx, and HC emISSIons can be obtamed optlmlzmg the
burmng of fuel m the bOIlers Routme CO measurements m gases enable the qualIty of the
fuel to be detenmned Low CO contents are reflected m low HC contents

The concentratIons of these pollutants m the plumes of effICIent thermoelectnc statIons
are low and only produce adverse envIronmental effects when the plume overlaps the
plume produced by CItIes wlth a hIgh denslty of motor vehIcle traffIC

Nitrogen OXides (NOx)

Contrary to 502 emISSIOns, whIch depend solely on the fuel's sulfur content, NOx
emISSIons depend on the fuel's mtrogen content, the temperature of the flame, the
surplus oxygen, the au/fuel proportIOn, the confIguratIon of the au/fuel mIX, the
mteractIon between burners, the layout of the heat exchange surfaces, and the mtrogen
III the combustIon au Of the total NOx formed, part comes from the OXIdatIon of
mtrogen present 10 the \::ombustlon au, whIch IS called "thermal NOx" The expenence
shows that, m the case of coal, hardly 20-50% of the emISSIOns are thermal, m the case
of 011, 50% of the emISSIons are thermal, and m burnmg gas, 100% of the emISSIons are
thermal, m other words the fuel's mtrogen IS of VIrtually no Importance

There are vanous mtrogen OXIdes, but the most Important m terms of ecologIcal effects
are mtnc OXIde (NO) and dIOXIde (N02) The major NOx sources are gasolme-dnven
automobIles and thermal bOIlers, whIch account for 90% of total emISSIOns Of the
mtrogen OXIdes that are emItted, close to 95% IS mtnc OXIde (NO), followed by N02 and
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other oXIdes In polluted atmospheres, the NO IS transformed 111to N02, leadIng to a
chaIn of reactIons that are as yet not well understood and that produce photochemIcal
oXIdants Only the NOx emItted by the stack can be consIdered a dIrect Impact capable
of bemg controlled In plant processes The generanon of photochemIcal oXIdants and Its
correspondtng effects IS consIdered an mdIrect or secondary Impact

Of the mtrogen oXIdes, only N02 IS a danger for the environment Nevertheless, Its
effects are dIfficult to determme, because they almost always appear m cOmbInatIOn
wIth photochemIcal oXIdants

The manufacturer of the bOIler should be consulted for supplymg the NOx flue emISSIOn
rate If better data are lackmg, the followmg emISSIon factors can be used 12 5 kIlos
per 1,000 lIters for crude 011,0 177 bIos per 1,000 cubIC meters for gas and 10 kilos per
ton for coal Once the emISSIon rates are known, the concentratIons that the N02 can
attam m the aIr WithIn the plant's area of mfluence are calculated For thIS purpose, the
same model used for 802 and PM can be used

Hydrocarbons (He) and aldehydes

HC emISSIOns depend on the same factors stated for NOx Most of the hydrocarbons
emItted by the flues of the thermoelectnc statIons are not envIronmentally harmful The
danger takes place when they react with No.x as a result of sunhght, forming
photochemIcal oXIdants such as ozone The only dangerous HC are the polynuclear
aromatIc hydrocarbons (PAHs), whIch are emItted dunng the burmng of fuels at a low
temperature The most well-known IS benzo(alpha)pyrene, a carcInogen that has a great
affmny for ammal and human fat

ForecastIng the Impact can be done accordIng to the procedure suggested for 802 In
order to calculate the emISSIon rates, the followmg factors can be used 0 09 blo per ton
for coal and 0384 kIlo per 1,000 lIters for 011 For gas, the emISSIon IS neglIgIble

Aldehydes are orgamc compounds that are volaulIzed dunng combustIon Its emiSSIOns
can be estImated by means of the followmg factors 0 0022 kilo per ton for coal, 0 45
kIlo per mIllIon CUbIC meters for gas, and 0 072 kIlo per 1,000 lIters for 011

Carbon monOXide (CO)

Just as for HC, CO IS the outcome of the Incomplete combustIon of fuels, although
motor vehIcles account for 80% of Its emISSIOns CO also contnbutes to the formatIon
of photochemIcal OXidants and In open enVIronments Its effects are small CO
concentrations produced by thermoelectrIc statIOns are very low and do not exert a
slgmfIcant envIronmental Impact

If reqUIred, theIr potential concentratIOns In the aIr can be estImated by the same
procedure suggested for 802 The emISSIons factors to be used are 0 22 kIlo per ton for
coal and 0 0048 kIlo per 1,000 lIters for 011 For gas, they are deemed to be neglIgIble
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PhotochemIcal oXIdants

Atmosphenc oXIdants, mamly ozone (0/3), peroxyacetyl mtrate (PAN), and mtrogen •
dIOxIde, are produced photochemIcally from hydrocarbons and NO, In the presence of
sunlIght These photochemIcal oXIdants are capable of OXIdIZIng reagents that are not
eaSIly oXIdIzed by the 0/2 TheIr concentratIons depend on the concentratIon of reagents
and meteorologIcal factors such as lIght mtensIty, temperature, hUmIdIty and wmd
speed The mitIal reactIon IS the oXIdatIon of the NO emItted by the motor vehlcle~ and
the plants, as mdlcated below

2NO + Oz ---> 2NOz

The NOz formed IS photochemIcally very actIve, SInce It absorbs lIght In almost the
entIre spectrum When It absorbs ultra-VIOlet 11ght, the NOz dISSOCIates and forms,
among others, ozone and PAN, through complex reactIons

Because they are secondary pollutants, the photochemIcal oXIdants cannot be quantIfIed
on the basIs of flue enUSSIOns They should be mOnItored and, If necessary, theIr
precursors should be controlled, whIch IS dIfficult In the case of NO One Important fact
recently observed and as yet not well explamed IS the declIne of ozone concentratIon In
the plume of hIgh-effIcIency thermoelectnc statIons ThIS can be due to the fact that the
ozone of the aIr reacts to the NO of the plume, leadmg to N02 and 02

d Trace elements

Trace elements are mmor elements found In the fuel In very small amounts, generally on
the order of parts per mIllIon (ppm) Among these, the follOWIng should be mentloned
antImony, banum, beryllIum, boron, copper, fluor, lead, manganese, mercury,
molybdenum, nIckel, selenIum, tellUrIum, thalhum, tIn, uranIum, vanadIUm, zmc,
thOrIum, and plutomum

The most volatIle elements are gaSIfIed dunng combustIon and are condensed on the fme
partIculates (under 1 mIcra) In the stack Thus, In addmon to the dIrect danger that fme
partIculates represent for man, they also Imply much danger as a result of the toXIC
elements that are absorbed, among whIch mercury and radIOaCtIve elements UntIl a few
years ago, when electrostatIc preCIpItators were mefflclent, coal-fued thermoelectnc
statIOns were the major source of mercury m the aIr, espeCIally around the plants The
presence of trace elements m the gas IS VIrtually ml In coal and 011, charactenstIc
concentratIons are as follows (10 terms of ppm)

•
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Metal
As
Cd
Pb
Hg

Coal
04- 130
001 - 300
07 - 220
01- 1 6
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Crude 011
0002 - 1 7

003 - 2
0001 - 0 3
001 - 30
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The ernISSIOn of trace elements can be estImated on the basIs of the fuel's chemIcal
cOmpOSItIOn DependIng on theIr behavIOr, these elements can be claSSIfIed Into four
groups

Group I Elements carned m the ash and umformly dIstnbuted on fly-ash and bottom
ash, thus Its concentratIOn IS IdentIcal m both types of ash As a result, one SIngle
measure of concentratIon In ash or In coal prOVIdes the data needed for analyZIng
envlfonmentalimpact Included m thIS group are AI, Ba, Be, Co, Cu, Fe, K, Mg, Mn,
Mo, NI, and Th For the elements of thIS group, atmosphenc emISSIons are restncted to
the amounts of trace elements m fly-ash that IS dIscharged through the stack There IS
VIrtually no emISSIOn In the form of gases

Group II These are elements whose compounds m coal have a bOIlIng pomt that IS
lower or sImllar to the temperature m the combustIon area, where, because of thIS, part
of the element IS volatthzed Once In the stack, where the temperature of the gases IS
lower, the volatIhzed compounds are condensed on the surface of the fly-ash As a
result, the concentration of thIS type of trace element declInes In the bottom-ash and IS
enhanced In the fly-ash The elements In thIS group are Cr, Sn, TI, U and V

Group III. These are elements whose compounds m coal have bOIlIng temperatures that
are much lower than the temperatures In the combustion area As a result, there IS a
conSIderable drop In theIr concentratIon In bottom-ash and a substantIal nse In fly-ash
In add1tIon, part of the element manages to cross the low-temperature area prevaIlIng m
the stack (about 150°C) and IS dIscharged Into the atmosphere In the form of gas
QuantIfICatIOn of losses In the form of gas IS of the utmost Importance for the study,
SInce they account for at least about 15% of the mass of the element contaIned In the
coal, whereas atmosphenc emISSIons due to the IneffICIency of the fIlter system account
for about 3 5% The degree of volatIlIzatIon of the elements of group III depend on the
burmng system, the tIme the ash remaInS In the combustion area, type of coal, and the
path of the gases before they reach the atmosphere A longer course enhances the
pOSSIbIlIty that the elements WIll be absorbed by the partIculates of fly-ash, thus
redUCIng the volatIhzed fractIon (lIght-end) Group III contaInS those elements that are
most tOXIC to man, such as As, B, Cd, Pb, Sb, Se and Zn

Group IV These elements have such low bOIlIng pomts that most of the element IS
dIscharged In the form of gas and only a small part IS condensed on the partIculates of
fly-ash They Involve Br, CI, F and I, In add1tIon to Hg They are VIrtually IneXIstent In
bottom-ash, whereas a small part IS retaIned and deposIted on the mInor partIculates of
fly-ash Close to 90% of Br, CI, and F, 80% of I, and 95% of Hg are emItted In the form
of gas

Once the emISSIon of trace elements IS known, ItS concentratIon m the aIr of the plant's
area of Influence can be estImated through the use of the same dIsperSIOn model used for
SOzandPM
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e Other secondary pollutants

ThIS sectIOn wIll refer to two Important secondary Impacts mentIoned In the precedmg •
sectIons aCId ram and the greenhouse effect

ACid ram

In the atmosphere:-, In the presence of water and catalyZIng particulates of Iron, mckel,
vanadmm or manganese and sunhght, S02 can be transformed mto sulfunc aCId 10 the
form of aerosols and fall wIth ram If the atmosphere contams ammoma, the aCId IS
neutralIzed, thus redUCIng ItS capaCIty to harm the atmosphere The most tOXIC sulfates
after sulfunc aCId are tranSItIOn metal sulfates It IS Important to dIfferentIate aCId ram
from aCid emISSIOns, whIch are dIscharged dIrectly mto the atmosphere by certam
mdustrles, such as the fertilIzer mdustry, WhICh erntts flUOSl1ICIC and phosphonc aCIds
In these cases, the aCId ram occurs m the sIte of the Industry, whereas In the case of the
thermoelectric statIons, It can occur as a rule more than 500 kIlumeters from the sulfur
emISSIOn SIte

I
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There are many effects attnbuted to aCId ram destructIon of forests, aCIdIfICatIOn of
lakes, disappearance of fISh and declImng agncultural productIon, among others These
effects began to be observed on a large scale as of 1970 and explam the fear that thIS
phenomenon mspires among people

Apart from S02, other gases m the atmosphere can also produce, eIther naturally or
artIfICIally, aCIdity m ramfall ThIS IS the case for CO2, whIch IS dIssolved m water thus
producmg carbomc aCId (H2C03) or mtrate sulfates generated naturally (volcanoes and
swamps) or artIfICIally, whIch when combIned wIth water produce sulfunc or mtnc aCId
Under condltlons of eqUllIbnum and clean atmosphere, the normal pH of ram IS on the
order of 5 6 If the atmosphere IS nch In alkalIne compounds (dust, for example), the
ram can become alkalIne, wIth a pH on the order of 90, as has occurred In certam areas
of IndIa The same occurs In regIOns subject to WIdespread bIOlogIcal decay processes,
where ammoma productIon Increase the pH of ram

Nevertheless, there IS sull much debate over the dIrect relatIOnshIp between the artifICIal
emISSIOn of sulfur and mtrogen and the aCIdIty of ram The arguments CIted to refute thIS
lInkage mclude the aCIdIty of the rams of the Amazon forest (average of 4 6 v ~r 100
measurements, wIth values of up to 3 6), as well as low pH values m regIOns far dIstant
from mdustnal centrrs (HaWaII and northern Canada) and the eVIdence of ram with an
under-fIve pH 350 years ago m the HImalayas and the Antarctic It should also be kept
In mmd that more than 60% of the sulfur m the atmosphere comes from natural sources
and that large amounts of NOx are generated by lIghtnmg, bactena, and forest fues
(some sources claIm that these sources In themselves would be enough to lower the pH
of ram to 4 4-4 6) The arguments In favor mdlcate an appreCIable dechne of pH m the
ram of mdustnalized regIOns such as northeastern Umted States, southern Norway (WIth
pOSSIble ongIns In England and Germany), and Holland In thIS last country, a strong
correlatIon between the pH of ram and annual 5°2 emISSIOn has been observed
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UntIl now there IS no mathematIcal model to predIct aCId ram generated by a
thermoelectnc station The most that can be done IS to compare the area's global
emISSIons, mcludmg the thermoelectnc plant, WIth the emISSIons of a reglOn where aCId
ram has been detected

Greenhouse effect

The so-called greenhouse effect refers to a possIble mcrease m global temperature of the
terrestnal atmosphere, produced by the growmg concentratlon of CO2 m the au, m turn
stemmmg from mdustnal emISSIons, mamly from thermoelectrlc plants Carbon dIOXIde
IS the outcome of the complete burmng of a fuel, and m an Ideal thermoelectnc plant It
would be the only carbon OXIde that would be present m the emISSIOn gases
Nevertheless, a NASA report of March 1990 questIons the eXIstence of thIS
phenomenon, masmuch as the measurements of arr temperature m 10,000 SItes on the
Earth's surface do not mdicate any average mcrease m global temperature

f VISibilIty

Atmosphenc VISlbdity may be affected by S02 emISSIons and by the water steam from
the coohng tower

The gradual oXldatlon of S02 mcreases the au concentratlon of sulfates, which are for
the most part found m aerosols, from 0 1 to 1 0 mIcrons Smce VISIble hght IS between
these wavelengths, hght IS heavdy scattered by the sulfates, thus dimimshmg VISlbdlty
(mtrates produce the same effect)

The speed of S02 transformatIon m sulfates IS qUlte vanable, although the estImates can
be based on a rate of 02 to 1 5% per hour Because of thIS, a regIOn's fog IS caused by
S02 dIscharged at hundreds or thousands of lalometers away, WhICh makes IdentIfICatIOn
of pollutmg sources quite dIfficult It should be recalled that the dIspersal power of
aerosols IS related to aIr humIdIty and ItS chemIcal compOSItIOn In Los Angeles m the
Umted States, a dIrect relatlOnship between the presence of aerosols m the au, espeCIally
sulfates and mtrates, and the deterIoratIon of VISIbIlIty has been observed A
relatIOnshIp between peak ozone concentratIon dunng the day and the content of sulfates
responSIble for the loss of VISlbIhty has also been observed ThIs correlatIon IS more
marked on days wIth a relatIve aIr hUmIdlty of over 70%, whIch shows the
photochemIcal character of the formatlOn of sulfates In a research study conducted by
the World Health OrgamzatIon (WHO), a loss of VISIbIhty was observed for S02 and PM
observatIons over 100 grams per CUbIC meter, au hUmIdity over 50%, and hIgh
temperature The dechne of VISIbIhty m the atmosphere of polluted ClUes causes an
mcrease of up to 20% m the consumptIon of electnc power for hghung and heatlng

PredIctIng the Impact of S02 and sulfates on VISIble IS dIffICult to quantIfy Nonetheless,
It IS suggested that, before mstalhng any new thermoelectnc statIon, the VISlblhty of the
area to be affected should be analyzed, for WhICh purpose photographIC, contrast,
telephotometry, and transmltometry techmques can be used These measures can serve
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to protect a thermoelectrIc statIon under constructIon, because the negatIve atffiosphenc
effects can already be occurnng due to other pollutIon sources located hundreds of
kIlometers away from the plant •

In addltlon, operation of the wet coolIng towers provokes water steam emISSIons, whIch
can form fogs wIth plumes of up to fIve kIlometers long from the plant In certam
regIOns of Canada and the Umted States, fog occurs In 80% of WInter mornIngs, severely
obstructIng the CIrculatIon of ShIpS, motor vehIcles, and aIrplanes ThIS fog IS closely
related to the aIr's relatIve humIdIty In the regIOn

The fogs are also deemed responsIble for mcreasmg the aCIdIty of raIn downWInd from
the coohng towers, OWIng to the InteraCtIon between the humIdIty comIng from the
towers and the S02 comIng from the stack Water steam emISSIOn IS also responsIble for
Increases In the surroundIng area's cloudIness and raInfall In some plants, damage to
the vegetatIon has been reported around the coolIng towers, because of the chromates
used as antI-CorrOSIve agents In the coolIng system and carrIed by the drIft from the
tower

As a result, In order to estImate the Impact due to the fog, It IS necessary to conSIder the
charactenstIcs of the coolIng towers (heIght), the volume of the steam to be released, aIr
humIdIty, WInd dIrectIon and speed, and the uses of SOlI or actlVItles of the regIOn
(agnculture, transport, others) that can be affected

2.52.2 Assessment methodology The SImplest way to assess the Impact conSIsts of
conductIng a companson WIth accepted laws, regulatIons, and norms RegardIng the
major aIr pollutants, the most advanced countnes adopt at least three types of
legIslatIon •

~~ I
I
j

!

a

b

The aIr qualIty cntena or standards, WhICh lImIt pollutant concentratIons for
speCIfic sample tImes These CrItena were establIshed on the baSIS of observatIons
of the pollutant-dIsease ratIo and stnve to protect the populatIon's health These
are the so-called fIrst cntena, whIch should be complIed wIth oblIgatonly In
some countnes there are secondary standards, that seek to preserve the
populatIon's general welfare These standards are deSIrable but not mandatory
Table 10 shows aIr qualIty cnterIa for S02, PM, and other pollutants that are
proper to thermoelectrIc statIons

In the eIghtIes, emISSIOn patterns and standards were adopted In most
IndustrIalIzed COUiltrIes, In order to dImInIsh the load of pollutants dIscharged Into
the atmosphere There are VarIOUS mter-related ways of expressIng thIS set of
standards In the Umted States and other countnes, thIS standard IS stated In terms
of the pollutant load emItted by the burnIng of one fuel umt, dIVIded by the energy
contaIned In thIS same umt Table 11 shows the emISSIOn standards for S02 and
PM In several selected countrIes It should be noted that In Sweden the emISSIon
standard IS stated In terms of the pollutant load contaIned the combustIOn gases
These types of legIslatIon, whIch resmct emISSIons, exert a conSIderable Impact on
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Table 10
Crdena for Air Quality In Selected Countnes

for Pollutants Typical of Thennoelectnc Power Plants
(uaJm)

Parameter Primary (for health) Secondary (for welfare)
Sampling tIme ConcentratIon ConcentratIon

S02 Annual anthmetlc mean
24 hours (a) 80 60
3hours (a) 365 269

Total PM Annual geometnc mean
24 hours 75 1,300

260 60
PM <10Jl.m Annual geometnc mean

24 hours 50
150

CO 8hours (a) 10 mg/m3

1hour (a) 40 mQ/m3

NO. Annual anthmetlc mean 100 100
O. Max day 1hour averaQe 235 235

SOURCE National AIr Quality and EmiSSions Trend Report 1988 USEPA
(a) Not to be exceeded more than once ayear

some types of fuels It may be more economIcal to transport a coal that has a
lower sulfur content and hIgher calone power over long dIstances than to use a
nearby coal that mvolves lower extractlon costs but has a hIgher sulfur content and
lower calone power, thus requmng a gas scrubber WIth an over-90% effICIency

One kmd of more advanced legIslatIon IS the so-called PreventIon of SIgntfIcant
Detenorauon of the AIr Quahty Law of the Untted States ThIS law proVIdes for a
maXImum Increase m the concentratlon of a gIven au pollutant that a
thermoelectnc plant can produce, accordmg to the SIte For example, m the Untted
States, although the arr quahty cntenon m a nonpreservatlon zone IS 365 grams per
CUbIC meter for S02, a thermoelectnc plant can only Increase already eXIstmg
pollutIon measured over 24 hours by 91 grams per CUbIC meter, for the annual
average, the maXImum permISSIble Increment IS 20 grams per CUbIC meter for areas
not conSIdered protectIon areas In the case of PM, the permISSIble mcreases are
37 grams per CUbIC meter for dally measurements and 19 grams per CUbIC meter for
the annual average, m areas that are not envrronmental

•
..

There are quahty cntena estabhshed for trace elements Table 12 prOVIdes a summary of
several countrIes The mclUSIOn of Amencan total hmIt values (TLV) IS aImed at
estImatIng a maXImum concentratIon for the mmor aIr pollutants, when there IS no
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specIfIC legIslatIon By dlvldmg the TLVs by 100, the quahty cntena for 24 hours m
countnes that had already adopted the specIfIc legIslatIon are obtamed In the case of
chrome, for example, the TLV/lOO IS 1 gram per CUbIC meter' whereas m RussIa and
Yugoslavia 1 5 grams per cubic meter IS permitted For the berylhum, the TLV IS 002
gram per CUbIC meter, whereas Israel and YugoslaVIa, 001 gram per cubIC meter It IS
suggested that, m the absence of legislatlOn, the TLV values dIvIded by 100 should be
adopted TLVs are aIr pollutant concentratIons WhICh supposedly almost all workers are
repeatedly exposed to, day after day, m a 40-hour work week WIthout adverse health
effects The TLV are vahd Wlthm mdustry hmlts Outside these hmlts, there are
envIronmental au quahty standards

If the area under study has no aIr qualIty legIslatIon, It IS necessary to consult legal
authontIes m order to detenmne who IS legally competent to establIsh norms There are
cases where agenCIes that are not empowered to estabhsh norms do so after the plant has
begun operatmg, thus leadmg to confhcts that can last for years LikewIse, It should be
venfled If there are plans to modIfy current legIslatIOn The EIA should mdlcate that
meetmg emISSIOn standards (how much can be dIscharged mto the atmosphere) does not
mean that aIr quahty standards are not comphed WIth or VIce-versa A hIgh smokestack
may lead to an ImperceptIble S02 concentratIon on the ground, although ItS emiSSlOn
through the stack IS over 1,000 ng/J, WhICh Violates the emISSIon norm (l 21 lb/MBTU =
520 ng/J) Another assessment cntenon IS to adopt norms estabhshed by mternatIonal
agenCIes (WHO or others)

Table 11
EmiSSion Standards for S02 and Particulate

Matter In Selected Countnes

Country 802 Particulate Matenal

United States 1211btMBTU (1) 0031 IbtMBTU
-Coal <06 IbtMBTU (2)

-
080 IbtMBTU (1)

- Petroleum/gas <220 IbtMBTU (3)
France 2211btMBTU
Germany 1711btMBTU
Sweden 2,400 mgINm3

Europe 100/150 mgINm3

(1) Plus gas scrubber With 90% effiCiency
(2) If under thiS value, ascrubber with 70% effiCiency
(3) If under thiS value, filter not reqUired
MBTU =Million BTUs (Bntlsh Thermal Unit), J =July
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Table 12
Environmental Air Quality Cntena for Trace Elements
and TLV values, all In J.Lglmg3 In Vanous Countnes

Element Quality criteria (24 hours) TLV (e)

Arsenic 30 (f,h,l,m), 60 (g) 500
Banum 500
Beryllium 001 (g,h) 2
Bromlum 700
Cadmium 30(h) 100
Copper 100
Chromium 15(f,g,h) 100
Fluonde 200
Iodine 1,000
Mercury 03 (f,h), 1°(g,l) 10
Nickel 1,000
Lead 07 (f) 10 U,k), 5°(g), 10 (I) 200
Selenium 200
Titanium 15,000
Uranium 50
Vanadium 20 (f), 30 (h) 100
ZinC 5,000

e=Unrted States, f=Russla, g=lsrael, h=Yugoslavla, J=Romama, k=Hungary, I=Poland

NOTE For elements which do not have aquality cntena, It IS

suggested to use TLV/1 00 The cntena for air quality are for 24-
hour measurements

2.5.2 3 MItigation Measures

2.5 2.3 1 For 802

To mItigate the Impacts caused by sulfur emISSIons, gas desulfunzers or scrubbers are
used, therr functIOn IS to retmn compounds such as S02 Once the S02 concentratIons 10
the aIr are calculated, assum10g that the plant does not use fIlters, and companng these
values WIth the maxImum legally permIssIble values (to see If they are over the hmlt),
the calculatIon has to be repeated assummg the eXIstence of fl1ters wIth a gIven
effiCIency, untIl quahty standards are reached

If the regIOn has S02 emISSIOn standards, It IS possIble that the plant WIll be obhged to
mstall filters, even If mr qualIty IS good For thIS purpose, It IS necessary to calculate
the fuel's emISSIon factor to be used and compare It WIth current emISSIon standards
Afterwards the mInImUm effiCIency of the sulfur retention system should be determmed
so that the fuel can be used WIthout ViolatIng the emISSion standard These calculanons
should be repeated for other pOSSIble alternatIves

62

{



r Nevertheless, the sunple eXIstence of emISSIon standards can oblIge the plant to Install a
desulfunzer (In the Umted States, plants are oblIged to Install fIlters WIth 90% efficIency)

The EIA should contaIn a bnef descnptIon of the eqUIpment to be used, mdIcatIng how •
It works, Its effIcIency, where It has already been used, Its relIabIlIty and Its mvestment
cost There are at least 50 patented flue gas desulfunzatIon systems (FGD), although
most are based on wet scrubbmg processIng, WIth alkalIne water (Ca, Mg or Na) Dry
scrubbIng processes are less expensIve but theIr effIcIency IS lower The pnce of a
tradmonal wet scrubber for a 350-MW thermoelectnc plant IS on the order of US$60
mIllIon, although costs are declInmg annually

For those elements that have no qUalIty standard, It IS suggested that the TLV/100 be
taken AIr qualIty patterns are measured over 24 hours

The dimenSIOns of a desulfunzer are larger than the plant Itself In additIOn, It consumes
between 2 and 15% of the energy generated m the plant (operatmg cost) and, depending
on the technology, may requIre space for settlmg ponds It IS therefore Important not to
underestlmate the SIze of the eqUIpment, smce there may not be enough phYSICal space

In the UnIted States, the use of desulfunzers has become compulsory owmg to the hIgh
S02 concentratIons m the aIr and the frequency of aCId rams, compared to the also hIgh
S02 emISSIons from the thermoelectnc plants 10 mIllIon tons per year only In
northeastern UnIted States, for a total of 27 mIllIon tons per year along WIth the other
sources ThIS SItuatIon IS eVIdently not the same m most countrles and regIOns of Latm
Amenca and the Canbbean In additlon, the year-round folIage and vegetatlon of a large
IntertropIcal zone can produce ammOnIa m quantItIes that are suffICIent to neutralIze
S02 emISSIons and aCId raIn formatlon The dust from the alkalme SOlIs charactenstIc of
some tropIcal areas also exert a neutralIZIng effect

WIth these consideratlons and m VIew of the polItIcal WIll to develop certam
nomndustrIahzed areas, emISSIon standards could be relaxed, at least temporarl1y, as
long as au qualIty IS mamtamed ThIS IS partlcularly valId for places WIth a good
atmosphenc dIspersIOn, low aIr pollutIon levels, that bum fuels WIth low sulfur contents,
and that generatIon 502 concentratlons m the aIr that are below qUalIty cntena The
hIgh mvestments needed to obtam a very small benefIt could therefore be channeled, for
the tIme beIng, toward needIer sectors, WIthout Implymg that In the future the plant WIll
not have ItS gas scrubber For these cases, a pOSSIble strategy could be set up USIng the
follOWIng mItIgatIOn measures

a To Install a hIgh smokestack, so that plant emISSIons are not felt at ground level
The cost of thIS solutlon IS low and easy to Implement, even for operatmg plants
(less than US$l ml1hon to budd a 150-meter-high smokestack)

•

b To maIntam strategic depOSIts of fuel WIth low sulfur content to be burned when
atmosphenc COndItIOnS are unfavorable for the dIspersIOn of pollutants (hIgh
stabIlIty, thermal InVerSIOns or others)
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To reduce electnc power generatIOn when the meteorologIcal condItIOnS are
unfavorable, for WhICh purpose an adequate coordmatIOn should be establIshed
wIth the natIonal mterconnected system's management

To reserve m the area of the thermoelectrIc plant a suffICiently large space for the
future mstallatlon of a gas scrubber

e To mstall an aCid ram momtonng network withm a radIus of 200 to 400 kIlometers
of the plant, to supervise the evolutIon of the ram quahty before and after the
statlon IS commIssIOned If the emISSIons aCidify the enVIronment, the
thermoelectrIc statIon should ImmedIately Install gas scrubbers

f To momtor the reglOn's fauna and flora to detect Indices of aCId ram

g To momtor wet and dry depOSIts WIthm a radms of 50 kIlometers around the
smokestack

25.23.2 PartIculate matter (PM)

The major PM control systems are as follows

a Cyclones used In the coal-frred thermoelectrIc statlOns to remove partIculates that
are larger than 50-100 micrometers Its effiCiency attams 70%, which IS not
suffiCIent

• b Gas scrubbers, also used to remove partlculates For coal ash, ItS effiCiency
reaches 99% For 011 ash, the effiCiency IS hardly 80-85%, because ItS emissions
contam a high proportlon of mmor partIculates of 3 mlcras, for which the
effiCiency of scrubbers IS low

c Electrostatlc preCipitators, exclUSIvely aimed at retammg combustlon gas
panlculates, which are lOmzed by a Jet of electrons and then taken by electrIfied
plates placed before the smokestack Its effiCiency can reach up to 99 8%,
although for coals WIth low sulfur content, It IS lower, makIng It oblIgatory to use
addItIves In the combustlOn gas

d Baghouse filters, In which the combustIon gas passes through a bag where even the
fmest particulates are taken Its effiCiency can attain up to 99 99% and ItS cost IS
SimIlar to that of the electrostatIc preCipItator, although ItS maintenance IS more
expenSIve because of the contInUOUS need to change bags

The pnce of bag filters With an effiCiency of 99 9% IS on the order of US$60 per
kilowatt The electrostatlc precipItators With a Similar effiCIency cost US$150 per
kIlowatt, but With an effiCIency of 99 5% they cost US$85 per kIlowatt and WIth 98%
effiCiency about US$30 per kIlowatt
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2.S 2.3 3 Nitrogen oXides (NOx)

There are no gas scrubbers that have a hIgh effIcIency 10 NOx removal The only •
feasIble alternatives are hIgh smokestacks and new bOIlers (burnIng systems)

The cyclone-type burners. Introduced In 1940. are very effIcIent for coals with a hIgh
ash content. but theu NOx emISSIons are hIgh In order to reduce these emISSIons a
tangentIal burmng system was Introduced a few years ago. WhICh reduced the NOx
emISSIons by one thIrd of theIr value ThIS technIque Involves technologIcal problems at
fIrst, such as the hIgh corrOSIOn of lOner walls, mcrease In ash volume, and loss of the
bOller's effICIency, among others These problems were already resolved by some bOIler
manufacturers, and tangentIal burnmg IS recommended at present to reduce NOx
emISSIOns

The reducnon of NOx emISSIons by means of thermal eXCItatIOn can be achIeved through
the followmg a) the recirculanon of combustIOn gases, b) phase combusnon. c) water
or steam mJecnon, d) preheanng reductIon, e) reductIon of the heat emISSIon rate Water
or steam InjeCtIon technIques or au preheatmg reducnon are not used In practIce, SInce
they Imply a loss of the system's effICIency The reCIrculatIon of combustIon gases
turned out to be IneffICIent In the case of coal burnmg

·1
'1

I
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The reductIOn of NOx stemmmg from the N In coal or 011 can be achIeved by vanous
methods a) use of a fuel with low N content, b) reductIon of surplus au, c) phase
combustIon The use of a fuel WIth low N content ental1s few advantages In the case of
coal, smce thIS parameter vanes very lIttle from one coal to another The reactIons
between the fuel's nItrogen and oxygen are delayed. bummg as much fuel as pOSSIble m
an oxygen-defIcIent atmosphere ThIS IS done by lImItmg the combustIon aIr that IS
bemg supplIed next to the burners and drrectmg the au outSIde the flame zone, by means
of WhICh the mIxture of N volatIlIzed WIth the au (at hIgh temperatures) IS lImIted
When the fuel's mtrogen IS volatilIzed In the absence of au and at a hIgh temperature.
most of the N of the hydrocarbons IS reduced to molecular N On the baSIS of thIS, the
generation of NOx IS lImIted by the Zeidovich reaction (thermal eXCItement)

The oxygen defiCIency that constrams NOx formatIon IS also unfavorable for complete
fuel OXIdatIon Therefore, contact between the fuel and the oxygen should be enhanced
before the gases leave the furnace ThIS IS achIeved by recuculanng the fuel-nch flame
m an au-nch zone As the fuel-nch gases are cooled, IrradIatIng thermal energy, the
gases flow toward the- au-nch area and combustIOn IS completed at a temperature that IS
less favorable for NOx formanon ThIS IS the pnnciple of phase combustIOn Table 13
shows a summary of the effICIency of the vanous NOx control techmques In the bummg
of gas, OIl, and coal

In a combustion techmque WIth low oxygen surplus, a mInImUm amount pOSSIble of
surplus air IS supplIed to the combustIon Some expenments show that the Important
factor to be controlled IS the oxygen content m the combustIon gases If the oxygen In
these gases IS reduced from 4 to 2%, a 30 to 40% reductlon m NOx emISSIOns IS
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Table 13
Efficiency of Different Control Methods for NOv Emissions

Category Method Reduction In NO (%)

Gas Petrol Coal
Prevention of thermal Recirculation of gases 60 20 --
NO, Reduction In preheating 50 40 -

Water/steam injection 60 40 -
Prevention of thermal Combustion by stages 55 40 --
NO, and fuel NO, - Lowenng excess air 20 20 20

. Reduction rate of heat IIberatton 20 20 20
Prevention of fuel NOy Change to fuel with lower Ncontent -- 40 20

obtaIned, dependIng on the type of furnace Other expenments have shown that the
reductIon of surplus arr In the pnmary combustion zone can dlmlmsh NOx emISSIOns by
-60% and tl'1at the add1tlOn of 20% of au away from the front of the flame Increases
carbon combustIon effIcIency from 98 to 992%, WIth the same NOx reductIon The
burmng of low surplus arr requrres reasonable umfonmty In the alr-fuel ratIo In all the
burners, In order to aVOId Incomplete combustIOn WIth pulvenzed coal, thIS balance IS
dIffICult to obtaln, sInce, In general, a furnace has vanous burners, thIS requIres speCIal
control equIpment and careful superVIsIon to aVOId explOSIOns, CO, smoke,
hydrocarbons, and Incomplete combustIon The excess of arr can be reduced untIl the
CO level reaches 200 ppm, at WhICh POInt smoke problems begIn to occur

In phase combustIOn, 85 to 95% of the stOIChIOmetnc au IS admItted Into the flame
through the burner's neck, the remaInIng aIr IS Injected through the opemngs placed
above the burners ReductIons of up to 50% In NOx emISSIOns have been observed
Vanous mechamsms contrIbute to thIS reductIon frrst, the lack of oxygen for NOx
formatIon when the maIn flame operates under SUb-stOIchIOmetrIC conmt1ons, second, a
lower flame temperature than that of normal combustIon, thrrd, a time of reSIdence In

the regIOn of maXImum temperature lower than normal combustIOn In furnaces that
already eXIst, the upper burner can be WIthdrawn and transformed Into an alr entry WIth
thIS, operatIng burners work under SUb-stOlchIOmetnc COndItIOns ThIS techmque was
tested by the TVA In the Umted States In 16 wall-fIred coal furnaces, In whIch
transformatIon of the upper burner Into a secondary alr entrance produced a reductIon of
up to 50% In NOx emISSIons
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Layout and spacmg of burners are also Important Very close burners mcrease flame
temperature and lead to hIgh NOx emISSIons Burners located at the SIdes of the furnace
produce flames tangentIal to a CIrcle m the mIddle of the bOIler Thus, the flame of each
burner has lIttle chance to 10teract wIth the flame of other burners, producmg a lower
temperature and a lower energy emISSIon rate Thus, tangentIal burmng enables
reducnons of up to 40% 10 NOx emISSIons

Phase combustIon IS obtaIned by addmg a sIngle aIr entrance above the burners One
Important change 10 modern burners compared to the ongmal tangentIal burners IS the
dIStrIbutIon of secondary aIr 1Oto two Jets one that goes around the flame (secondary
wall) and the other WhICh IS directed parallel to the wall VarIatIons 10 the proportIOn of
secondary aIr that IS chrected next to the wall, at the angle of thIS aIr WIth the flame's
angle and In the form of a pnmary aIr emISSIon peak, conSIderably Influence NOx
emISSIons Expenence shows that mInor emISSIons occur when 80% of the secondary aIr
IS dIrected next to the wall and at the same angle of the flame as the honzontal flame

2.52.34 Trace elements There IS no speCIfIC technology for retaIn10g trace elements
If trace elements are assocIated to partIculate matter, the partIculate retentIon fIlters also
remove mlcroelements

As for trace elements that are volanhzed, only gas scrubbers are capable of reta10mg
them, even though they are never used speCIfIcally for thIS purpose The effIcIency of
gas scrubbers In removmg trace elements can achIeve 99% m the case of coal and 85%
for 011 In mercury, the effiCIency drops to 60% m some cases

If an element IS present In a relatIvely hIgh proportIon 10 coal or 011 and IS a potentIal
pollutant, one alternatIve conSIsts of seekmg other types of coal or 011 where the element
IS present In a lower concentratIon

Upgradmg coal IS also a way of redUCIng the content of some trace elements On
occaSIon, It IS worthwhIle to upgrade a coal, so that a small part of the energy IS lost 10

exchange for greater retentIon of trace elements In the waste dIscharged

One effiCIent and relatIvely IneXpenSIve techmque to control the concentratIOn of trace
elements In the aIr at ground level conSIsts of InstallIng hIgh smokestacks Although the
amount of trace elements dIscharged Into the atmosphere does not change, the aIr qualIty
standards 10 the plant's surroundIngs are complIed WIth

2.5.3 Impacts on nOise levels

2.5.3 1 Identification and forecastmg ControllIng nOIse from geothermal resource
development IS Important to ensure both worker health and safety and commumty
acceptance NOIse exerts a direct Impact that IS temporary (hnked to the operatIon of
machInery), capable of beIng mltlgated, cumulatIve (If there are other nOIse sources),
and capable of exertmg a IrreverSIble effect on the health of exposed pers€'ns
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NOIse sources generally assocIated WIth the constructIon and operatIon of a
thermoelectnc statton are related to the machmery used 10 the vanous operatIons As a
result, the expected sound levels depend on the charactenstIcs of each eqUIpment and ltS
operat1Og condItIons

In order to forecast the nOIse level, the follow1Og steps are suggested

a IdentIfIcatIon of eXIst10g actIvltles and land uses that could be affected by nOIse
from the plant

b Determ1OatIon, WIth the help of an eqUlpment manufacturer, of the nOIse levels
generated by each eqUlpment and ItS levels at dIfferent dIstances, especIally 10

nearby SenSItIve areas

c AddItIon of the expected nOIse level as a result of the Installatlon of the
thermoelectnc statIOn to the current nOIse level 10 senSItIve areas

Sound at the receptor level (senSItIVe areas) may be forecast by us10g the followmg
relatIOnshIp

L=LO-DS-DA-DG-DE-DF

where

L IS the nOIse level expressed as Leq at the receptor 10 dB(A)

LO IS the baSIC nOIse level of the source

DS IS the attenuatIon due to geometnc spread1Og, that IS,

where

d2 IS the dtstance of the receIver from the source and

d 1 IS the dtstance at WhICh L was measured, that IS, wave dIvergence reduces sound
pressure level by 6 dB every tlme the dtstance from the source doubles

DA IS the attenuatIon due to aIr absorptIon

DG IS the attenuatIon due to ground absorptIon

DE IS the excess attenuatton due to features such as natural or artIfiCIal barners

DF IS the correctIon to take account of sound reflectIOn
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There are many models usmg the above-mentIoned equation to assess sound pressure at
receptors, although a frrst estimate may be gIven very rapIdly Of the above-mentIoned
factors that affect nOIse volume, the pnmary factors are dIstance and barrIers The
dIstance effect may be evaluated as shown above, and barners generally abate nOIse
level by 5 to 10 dB (see Hams)

The other above-mentIOned factors become sIgmfICant when dIstances between source
and receIver become large (more than 300-400 meters) In these cases, the utIlIzation of
more SOphIStlCated models IS necessary and knowledge of emISSIOn spectra IS reqUIred

•
2.5.3.2 Assessment. NOIse IS one of the major envIronmental problems of modern lIfe,
one over WhICh legIslators, for a long tIme, have had the least power Unfortunately, It IS
Inseparable from normal human aCtlvItIes and urban growth Only recently has It been
regulated by speCIfIc legIslatIon

The legal aspects of commumty nOIse control range from general laws agamst publIc
nUIsances to detaIled laws and regulatIOns that lImIt the nOIse that a gIven source may
make and land-use restrIctIOn deSIgned to protect nOIse-senSItIve land use

I
",I
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Smce local laws and regulatIOns are generally absent or dIffICUlt to apply, the followmg
cntena may be applIed for the assessmg nOIse

The envrronmentallmpact of nOIse can have several effects, rangmg from heanng loss to
annoyance A nOIse problem IS saId to eXIst when n01~e mterferes WIth human actlvltles
SpeCIfically, suffICIently loud nOIse may

1 Damage hearmg or health •
3 Interfere WIth speech commumcatIOn

4 Interfere WIth sleep

5 Cause annoyance

•

Interfere with work chores2

In commumtles, nOIse control annoyance and phySIologIcal damage may occur at a
much lower nOIse level

Table 14 prOVIdes the generally accepted damage nsk cntena for heanng The generally
accepted nOIse level to date has been that, If the ear IS exposed to 90 dB(A) Leq for 8
hours per day over 20 years, permanent deafness WIll occur Further studIes have
concluded that there IS a risk of partial heanng loss leadmg to pOSSIble permanent
heanng damage after 40 years of exposure to steady dally nOIse level of 75 dB(A) Leq
for 8 hours per day

I
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Table 14 f-'.

Cntena on Risks for Heanng Loss

Maximum penmsslble duration per day, h Level of NOise
dB(A)

8 90
6 92
4 95 1

3 97 -
2 100

15 102
~

1 105 -
05 110

025 or less 115 (maximum)

StudIes on sleepmg people have shown that nOIse affects sleep m a number of ways,
mcludmg shortemng the sleeping penod and increaSing the number of awakemngs The
questIon of adaptatIon to nOIse has also been studied Although some adaptatlon seems
to occur for low intensIty levels, there seems to be lIttle or no adaptatlon to nOIse levels
above 60 dB(A) Indoors

In addItIOn to the drrect effects of nOIse on health, sleep, and commUnIcatIon, there are
mdrrect effects of annoyance WhICh are related to the way a person feels about nOIse It
has become common practlce to base nOIse polIcy decIsIons or remedial actIons on the
cumulatIve percentage of people who descrIbe theIr nOIse exposure as annoYing or
hIghly annoYing Several nOIse scales have been establIshed based on these responses
Table 15 proVIdes an example of thIS type of scale (drawn from ItalIan leglslatlon)

2.5.3.3 MItigation measures Most thermal plants do not exert a hIgh sound Impact
If they do, especIally dunng the constructIon phase, sound Insulatlon measures can be
adopted (temporary barners) around the sources (compressors, diesel generators, hOIsts,
trucks for transportIng coal and ash, others) ThIS IS worth whIle espeCIally If the plant
IS constructed close to populated or urban SItes In addItIOn, on-sIte constructIon
workers and operators should take the necessary mdustrIal safety precautIons

2.5.4 Impacts on land resources

2 5.4 1 Identification and forecastmg The major Impacts of thennoelectrlc statIon
on land resources come from land takIng for the statIon's facI1mes and for the disposal
of solId waste
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Table 15
Maximum Advisable Level of Extemal NOIse

Use of the land Maximum Level Leq In MaXimum Difference
dB (A) between level of

background before and
afterwards

Leq In dB(A)

Day Night Day Night

Very sensitive areas 1/ 50 40 5 3
Residential areas 55 45 5 3
Mainly resIdential areas 60 50 5 3
Urban areas 65 55 5 3
Mainly Industnal areas 70 60 5 3
Industnal areas 70 70 7 7

1/ EduCational facilities, hospitals, cllmcs, theaters, churches, and protected wildlife areas

2.5.4 1.1 Land takmg. The phySIcal InstallatIons of a thermal plant covers a
relatIvely small area compared to a hydropower or geothermal power plant
Nevertheless, depending on the capacIty to be Installed and the technology to be used,
tIns area can fluctuate between a few hectares and a bIt more than ten As a result,
forecasnng the Impact ImplIes the follOWing

a DetermInmg the surface to be taken by the plant and ItS installatIons, namely,
storage yards, treatment systems, settlmg ponds, etc

•

•
b Defmmg the qualIty of the soIl to be occupIed and ItS mstallatIons, m terms of

qUalIty for agncultural and lIvestock purposes If It IS hIgh-value agncultural and
lIvestock land, the share to be taken of the total surface of such land In the regIon
or mUnICIpalIty should be indIcated

c Identlfymg and charactenzmg the land problems that mIght emerge or be tnggered
as a result of the statton's installatIon, such as eroSIOn, compaCtIng, subSIdence (If
the plant IS gomg to be buIlt on orgamc or very compressIble SOlIs), slope
destablhzatton, others

As a rule, all these Impacts are dIrect and IrreversIble (total change In land condlttons In

the area to be affected)
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2 5.4.1.2 DIsposal of solid waste from the thermoelectrIc statIon There are vanous
types of solId waste generated by a thennoelectnc plant waste from restaurants (food
remams), from mamtenance workshops (pIeces of Iron, tm, wood, and others), from
mSIde the plant (slush from the water treatment plant and demmerahzatIon system, soot
from cleanmg the eqUIpment), from office trash and general cleanmg (paper, earth, etc ),
and especIally the waste from the desulfunzer and the ash (10 the case of coal) The
fonner are easy to ehmmate but the latter reqUIre speclahzed procedures

a Ash dIsposal

Dependmg on the ash transport system used (see sectlon 2 5 1 3 8), the ash to be
dIsposed of may be eIther wet or dry The dIsposal system to be used largely depends on
the humIdIty of the ash, 10 other words, Its transport system mSIde the plant The
dIsposal of wet ash can be done m settlIng ponds or landfIlls, whereas for dry ash
landfIlls or plIes on the ground can be used As descnbed m the sectIon MItIgatIOn
Measures, each system has ItS own techmcal speCIfICatIOnS, VIOlatIon of WhICh w111
generate enVIronmental problems In addItIon, ash, especIally fly-ash, can be used as
constructIon matenal or raw matenal for certam mdustnes

The dIsposal of ash exerts a dIrect and IrreverSIble Impact on the ground, smce It ImplIes
covenng the ground or destroymg It for the landfill or the setthng ponds Nevertheless,
over the medIUm and long tenn, rehablhtauon of the landfl1l's surface plant covenng can
create condItIonS that are sImdar or better than the Imtlal ones (m case of poor-quahty
lands, for example)

In addItIOn to Its Impact on the ground, the madequate dIsposal of thIS waste may
generate Important envrronmentallmpacts on the followmg envlfonmental elements

On the quahty of ground water, WhICh can be achIeved by the leached elements
commg from the ash pl1es, heavl1y loaded WIth salts and tOXIC metals

On surface waters, whose turbIdIty and chemIcal charactenstIcs can be affected by
the entrainment commg from the ash plIes

On the landscape

Moreover, the use of ash as an addItIve In agnculture, both IntentIonally and
Involuntanly, by means of fly-ash deposIt on the ground, may mcur severe
enVIronmental damage In addItIon to the advantage of neutrallzmg the SOIl'S aCIdIty
and supplymg It WIth several mlcronutnents, ashes can exert a negatIve envlfonmental
Impact on plants and ammals Some elements are drrectly tOXIC for plants, others are
tOXiC for men and ammals that feed on them The selectIve absorptIon of trace elements
contamed In ash can damage the productIVIty of crops, as expenments conducted m
advanced countnes usmg coal have demonstrated
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b Other waste

Waste from the bOiler cleanmg system and other electromechamcal eqUIpment has •
charactenS!lCS SimIlar to those of ash, although ltS volume IS comparatively very small
Its Impact IS therefore SimIlar, although lesser

The slush from the water treatment plant and the waste from the demmeralIzation system
hold no Imponant tOXIC components and can be dIsposed of Jomtly wIth the ash or used
as dust suppressors (dry dIsposal)

Household wastes, due to then orgamc components, generate foul smells dunng
decOmpOSItIOn, and then leached elements are charactenzed by a hIgh orgamc load,
leadmg to the bIOlogIcal pollutIOn of recelvmg surface waters and/or ground water

As a result of gas scrubbers (especIally S02), the neutrahzauon of sulfur compounds wIth
calcareous matenals has become a new source of substanUal amounts of sohd and/or lIqUId
waste, whose madequate dIsposal or treatment hkewlse generate Impacts on land qUalIty and
the qUalIty of ground and/or surface waters that receIve therr effluents

In order to adequately forecast the Impact of the thermal plant's solId waste dIsposal, It
IS necessary

I
I

II
...

To calculate the volume or quantity of solId waste to be produced by the plant and
whose collectIon or dISpOSal mIght have to be done on a dally, weekly, monthly, or
yearly baSIS

To analyze the dIsposal system to be used by the statIOn for each class of waste and
forecast the Impact m terms of

Surface to be taken for the landfills

ModIfICatIOn of the charactenst!cs of land relIef and soIl

Danger of ground and surface water pollutIon by the leached elements and
effluents from the landfIlls, 10 keepmg WIth what was stated for the water
Impact and dependmg on the land's charactenst!cs 10 the temporary or fmal
dIsposal areas

In order to know the pollutmg potentIal of ash and ItS leached elements and
thus predIct thelT Impacts on soIl and water, It would be adVIsable to SImulate
the process of ash decompOSItIOn as a result of weather, for whIch purpose
there are laboraton.es where the ash alternately undergoes dry and wet
clImate As a result, the actIon of weather IS speeded up and the natural
actIon of several years IS SImulated over a two-week penod

The Impacts of disposmg sohd wastes on the ground are dIrect and IrreversIble

73

•

•



•
25.42 Assessment The assessment or apprecIatIon of the Importance of the Impact on
land takmg IS measured m terms of the proportIon of fertIle SOlIs occupIed by the plant
or land fIt for SOCIal uses or envIronmentally deSIrable The Impact can be Important If,
for example, the statIOn IS gOIng to take the only land m the regIOn that has a hIgh
agncultural value LIkeWIse, thIS Importance can be measured by the magmtude of
erOSIOn problems, land compacung, or SOlI destabIlIzanon generated by the actIOns of
the statton's InstallatIon

RegardIng the dIsposal of solId waste, the amount and chemIcal charactenstlcs of these
wastes are the basIs for assessmg theIr danger and/or the need for speCIal dIsposal In
addItIOn, companson wIth local regulatIons should permIt an assessment of the Impact's
Importance

2.5 4 3 MItigation measures

2 5.4 3 1 Land takmg Land taklllg can only Involve fIscal, economIC, or
envIronmental compensatory measures to mdemmfy the mumclpahty and local
commumtIes for the loss of a resource for ItS tradltlonal aCUVIues

In order to stem potentIal land detenoratIon processes, It IS pOSSIble to apply a senes of
well-known erOSIOn control processes, slope stabIlIzatIon, reforestatIon, and others

25.4.32 SolId waste dIsposal

The mltIgatmg measures are as follows• a. Ash dIsposal

•
...

Use of ash In the construCUon mdustry, as the base for hIghways, cement addItIve,
raw matenal for shIngles or ules, the source of heavy metals (espeCIally volatIle),
and others ThIS use absorbs only a small part of the total ash generated and
depends on actual marketmg possIbIlIues

DIsposal m settlIng basms (pondmg) ThIS IS a popular and cheap method hnked
to a wet transport system, by means of WhICh the ash IS carned by water to a pond,
where It settles and the surplus IS returned to the plant The pond may serve as an
mtermedlate or final dIsposal statIon In the latter case, after fIllIng It has to be
covered WIth Impermeable matenal and earth and then replanted In addItIon, at
the begmmng of the process plans should be made to waterproof the pond WIth
plastIc or clay

If pondmg IS used, the setthng baSInS should be deSIgned and bUIlt wIth
appropnate hydraulIc and land speCIfICatIOnS, In order to ensure adequate settlIng
speed and tIme, aVOId seepage, prevent the bursnng of dIkes or theIr eroSIOn and
other aspects of Interest In order to defme the waste dIsposal project, mformauon
on the followmg aspects IS reqUIred
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CapacIty of the sIte to WIthstand load wIthout burstmg the lower
Impenneable layers

LocatIon of ground water level and ItS vanatIon wIth meteorologIcal •
condmons

Land penneabilIty

LocatIon of clay deposIts that can be used for waterproofing

RIsks of damage due to hIgh water and floods

Quahty of the ash-carrymg effluent to determme the need for dIscharge
and/or treatment

Speed of settlIng of the partIculates for sIzmg the settlIng pond

Effects of an eventual break m the pond's embankments

If the settlIng ponds are not the fmal dIsposal sIte, It IS necessary to penodlcally
dredge the pond and carry the ash to the fmal dIsposal sIte (landfIll)

Although the wet dISPOSal system (m settlIng ponds or landfills) IS relatIvely easy
to apply and has the advantage of not generatIng dust, It does entaIl some
drawbacks, among WhICh the followmg

The volume requIred to dIspose of the water-carned ash (or wet ash) IS 1 5 to
2 tImes greater than the volume requITed for dry ash

It IS very dIffIcult to change the ash dIsposal SIte, If an ecologIcal factor were
to reqUire thIS

The fmal dISPOSal SIte should be prevIously waterproofed In SItes where the
landfills were not adequately waterproofed, the presence of As, Ba, Cr, Hg,
Mo and Se has been reported m the ground water, In concentratIons of up to
10 Urnes the perrmssible level

Water consumptIon for hydraulIcally carrymg and disposmg ash IS 15 urnes
greater than what IS reqUITed for the dry system Energy consumptIon IS also
tWIce as much

The process generates an enormous amount of effluent that contaInS trace
elements, mamly heavy metals Because of thIS, the wet dIsposal of fly-ash
IS bemg gradually forbIdden, at the same tIme, thorough recyclIng of the
waste-ash-carrymg effluent IS bemg requIred
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Landfl1hng ThIs techmque can only be used If the ashes appear suffICIently solId
for handlIng by machmery The operanon covers the WIthdrawal of ash from the
temporary settlIng pond (water transport) or from the SIlo (dry transport), transport,
compactmg m cells, Immedlate coverage wIth Impermeable matenal and earth, and
later restoratlOn of plant covenng In order to aVOld ground water pollutIon
problems, the landfIll should be located In an area of low permeablhty and wIth
deep ground water level, lme the cells wIth matenal of low permeabIlIty, cover the
ash WIth Impermeable matenal and mstall drams around the landfIll

For bUlldmg the ash fIlls, the same types of landfIlls used for sohd household
waste are avaIlable, namely

Trench landfIllIng, where the ash IS buned m dlggmgs made for thIS purpose

Slope landfIlhng (clump fIlls), used m hIlly terram and convemently bUIlt to
blend WIth the enVIronment

Area landfIllIng, by means of whIch gulhes, dlps, or natural depressIOns m
the terram are used Its major problem IS controlhng surface and ground
waters, smce water naturally flows through these depressIOns

In the case of dry ash, pIle dISPOSal or adequately covered heaped hIlls can
also be used on the terram's natural surface ThIS system IS used where the
land IS flat and has the addItIonal drawback of exertmg a notable VIsual
Impact on the landscape

The dIsposal of dry-earned ash does not requlIe waterproofmg the fIll's area and
thus savmgs can be made, as long as a dramage system that prevents the
penetratlon of runoff or ground water or the seepage of ramwater through the
depOSIt or the heap IS buIlt WIth thIS system, the followmg addltIonal advantages
can be reckoned WIth

PollutIon of ground and surface waters IS mImmal

Land recovery contInues as the ash heap grows As the deSIgned heIght of
the heaps IS reached, they are covered over WIth clayIsh soIl and plants and
theIr rehablhtauon WIth plant cover IS completed Thus, the area of exposed
waste matenalls small

Water and energy consumpnon, as well as the generanon of lIqUId effluents,
IS small Water consumptIon m the wet dIsposal system IS several tImes
hIgher

Compacted ash can be used as buIldlr::, matenal, therefore, a well-planned
ash depOSIt can become a holdmg dam or levee
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The volume requITed for the dIsposal of dry ash IS smaller The densIty of
hIghly compacted fly-ash IS on the order of 1,400 kg/m3 or more, whereas the
same ash at the bottom of a setthng pond has a densIty on the order of 900
kg/m3 or less

Dry disposal pemllts an eaSIer future recovery of ashes for both ItS use In
constructIon and for the recovery of metals

Dry ash deposIts can have a wIder range of uses after beIng recovered than
wet ash deposits In additIOn, the dry system IS more fleXIble, SInce It

permIts the transport of ash for any sue

Small, hIghly polluted flows, such as the effluents from the demmerahzer and
the cleamng of the bOIlers, can be safely dIsposed of, USIng them a~ dust
suppressors

Among the drawbacks of dry transport and dIsposal, the folloWIng can be
mentIoned

NOIse and dust generated by truck transport ThIS problem can be resolved
USIng covered conveyor belts

A manually controlled system IS vulnerable and unrelIable In the case of
strIkes or stoppages

The dry dIsposal process IS generally more expensIve than the wet system
when the latter does not entaIl recyclIng the effluent But when recyclIng I~

Included, the wet system may cost 70% more than the dry system

The permeabIhty of fly-ash and bottom-ash differs WIdely For bottom-ash, typIcal
permeabIhty IS 0001 centImeter per second, whereas for fly-ash thIS rate drops
down to between 0000001 and 00000001 centImeter per second ThIS can be
taken advantage of 10 order to prevent the water that has seeped Into the deposIt
from reachmg great depths Fly-ash can be used to form honzontal layers WIthIn
the deposIt, WIth a shght slopmg toward the draInage Thus, the water that has
seeped can rapidly dram off away from the dtsposal area through the bottom-ash
One thIck layer of fly-ash can also be spread over the Impermeable matenal and
fly-ash can be lised as the last layer of the deposIt's covenng, 10 order to reduce
ramwater mfiltratIon

Mme dIsposal ThiS IS a special type of area landfIll, used when In the Immediate
surroundtngs of an open-sky pIt the ash IS used to fill the mme, thus restonng the
area to Its ongmal topographIC conditIOns As 10 the other cases, thIS solutIOn also
reqUIres the pnor waterproofmg of the pIt to be filled, 10 order to aVOId the seepage
of leached elements
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The slush produced 10 the water treatment plant and the bOIler water
demInerahzatiOn system can be disposed of along wIth the ash

The apphcation of different ash dIsposal techmques depends on local condItiOns
such as the acceptabIlIty of setthng ponds, the avaIlabIlIty of water and land,
legislation, the prOXImIty of SItes for landfills, and the pOSSIbIlIty of marketing the
ash

b Disposal of gas scrubber waste

•

•

The same pnnclples used for dispOSing ash are also valId for dIspOSing the solId waste
from the gas scrubber Expenence has shown that thIS waste has hIgh contents of heavy
metals and tOXIC substances (salts), WhICh renders ItS dIsposal dIffIcult In some
countnes, the pldnts sell thIS waste to gypsum manufacturers

c. SolId household waste

Food remnants (restaurant) can be sold to local pork farmers Recyclable matenal
(paper, carton, tm cans, plastic, etc) can be sold to a recyclIng conceSSiOn The rest can
be carned to a manoal sanItary landfill, .If the-station IS located m a rural sector If It IS
10 an urban area, Its collectIOn, transport, and dIsposal can be handled by the
mUnICIpalIty's samtation department

2.5.5 Impact on ecological resources

2.5.5.1 IdentIficatIOn and forecastmg The probable envIronmental Impacts on the
bIota mclude the follOWIng

2.55.11 Loss of habitat. The taking and cleanng of land on the sIte to be used by the
station's facIllt1es, Including those for effluent treatment (In the construction phase) and
for solId waste dISPOSal (m the operatIng phase), can lead to the loss of the local habItat
and the destructlon of natlve plants, when the plant WIll be located 10 a rural
enVIronment that has undergone htde mtervention by man (WhICh IS qUIte rare) ThIS
Involves a direct and IrreverSIble Impact on the affected area

In order to quanttfy the potentIal unpact, the surface covered by natural vegetatIon that will be
affected should be determmed. If necessary, the amount of affected trees and other plants, as
well as aromal specIes, should be estImated by means of direct or IndIrect methods

2.5.5.1.2 Effects of atmospheriC pollution on the bIOta Few expenmental studIes
have been conducted In Latm Amenca and the Canbbean to determIne the effects of
pollutants on vegetation and fauna As a rule, It IS known that the hnkage between
pollutants and plant damage IS complex and Involves factors that are as yet not well
known The atmosphere generally contams more than one pollutant, and great cautlon
should be apphed when extrapolatlng the effects of scarcely one pollutant on the
vegetatton In enVIronmental condltlons
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Indeed, the reactions of plants to chfferent mIxtures of pollutants can be cumulative (sum total
of the effects), less than cumulative (antagomstic effects), or more than cumulatIve (synergIc)
In addItIOn to the mIxture of pollutants, the Interaction of vanable envIronmental factors •
(land, temperature, humIdIty, sunhght, etc) and the fluctuatIng doses of pollutIon COndItIon
the type and mtensity of the lTI1pacts The effects of pollutants on plants can be VISIble or
latent The VISIble effects appear as anomalous pIgmentatIon (chlorOSIS or yellOWIng),
morphologIcal changes and necroSIS The latent effects, more dIfficult to detect, Involve
growth and productIon changes or '1lochficattons In cellular processes (such as the productIon
of TPN, the metabolIsm of nucleIC aCId or DNA acttvIty), among others In addltlon, they can
be posluve or negauve Acute leSIOns generally appear after a tOXIC dose of a pollutant, WhICh
could lead to necroSIS Chromc leSIOns (VISIble but not mvolvIng necrOSIS) appear more
frequently as a result of prolonged exposure to a pollutant In relanvely low concentratIons or a
short exposure to hIgh concentratIons

Sulfur IS one of the elements requrred for plant development Plants take sulfur from the soIl
or drrectly from the aIr, through stomas The demand for sulfur from the soIl to achIeve good
crops vanes from 10 to 40 kIlos per hectare per year Becau~e of thIS, at certaIn S02
concentratIons or doses, even very hIgh for crops such as tobacco, agncultural YIeld~ are
conSIderably enhanced Nevertheless, as mdlcated m Table 16, benefICIal or harmful
concentratIOns fluctuate WIdely from one plant to another and change dependmg on
meteorologIcal condItIOns and the presence of other pollutants m the aIr (~ynerglc,

antagomStIc, or other effects) InSIde the plant, the S02 reacts wIth tIssular water and 1~

transformed mto sulfites and bIOsulfites, WhICh m turn are transformed mto sulfates, whIch are
30 urnes more tOXIC than the former The accumulanon of sulfates may reach phytOtOXIC
levels, thus leadIng to the appearance of chromc VISIble leSIOns

Regardmg the Impact on ammals, as a rule, concentratIons that are 100 tImes hIgher than
enHronmental concentratIOns are needed to kill small ammals or 50 tImes hIgher to
produce some effect on large ammals Of all the pollutants generated by thermoelectnc
plants, only aCId ram has provoked damage to ammals, espeCIally water ammab and
amphIbIans Toxologlcal studIes on S02 m laboratory ammals mdicated that sulfunc
aCId aerosol IS more tOXIC than gaseous aerosol

b ACid ram

The effects of aCId ram on plant hfe can be dIrect (by contact or absorptIon) or mdlrect,
through the soIl and the water As for S02, they can be VISIble (spots or patches on the
folIage, necroSIS) or elUSIve (declImng growth rates m the woods and crops, germmatIon
of comfers affected) These may appear after many years Then effects on the SOlI IS
apparent espeCIally m a dechne of the sOli's mtrogen content and edaphlc breathmg and
an mcrease m the leachmg of ItS nutnents or tOXIC elements, such as alummum Sulfur
concentratIons m aCId ram needed to stunt plant growth are quIte lower than the
concentratIons needed to produce VISIble effects It IS therefore pOSSIble that damage on
folIage cannot be observed, but that growth IS bemg stunted
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Table 16
Some Effects of SO, on Vegetation

Plant ConcentratIons Effects

Tobacco 1,500 Jlg/m3 80% Increase In weight of leaves
Sunflower 1,000 Jlglm3 Increase In yield
Com 500 Ilglm3 Increase In Yield
Pear 03ppm Pollination inhibited
Soybean 2691lglm3 Chromc lesions In leaves without decrease

(6 hid, 150 days) In productNity
Eucalyptus (Australian) 500 llg/m3 (24 h) VIsible damage

- 100 llg/m3 (40 d) VIsible damage
Pines (USA) 1,600 Ilglm3 (3 h) VIsible damage
Vegetables (USA) 800 Ilglm3 (3 h) VIsible damage
Sensitive plants 05-20 ppm VIsIble damage
MajOrity of plants 02 ppm (long exposure) For exposure under thiS, there are no

(572 Jlglm3) leSions
Some mosses 002 ppm Maximum bearable
SynergetIc Effects
Tobacco 600 Ilglm3 502+ 200 Jlglm3 03 Severe damages Isolated action of each

pollutant does not cause harm
Radishes, alfalfa 260 Ilglm3 S02 + Foliage damage

200 Jlglm303 (4 h)
AntagOnistic effects In production drop

130 Jlglm3S02+
100 Ilglm3 03

(8 hid,S weeks)

Plants most sensitive to 802 Pines, soybean, wheat
Plants with ahigh demand of S02 com, sunflower, cotton, tobacco
SOURCE vanous (see bibliography)

The crops that are most senSitive to aCid ram mclude cereals such as rye, oats, soybean
and wheat, vegetables such as beans, broccolI, carrots, lettuce, spmach, and cucumbers,
flowers such as Violets and zmmas, trees such as appletrees, elms, pear trees, and above
all pme trees, the mam Vlcttms of aCid raid Certain crops can be stimulated m terms of
yield at a pH level between 3 0 and 4 0, as is apparent m tomatoes, green peppers,
strawbemes, alfalfa, and pasture grass It has also been demonstrated that aCidity levels
found m the enVironmental air do not Impair the germmatton process of several speCIes
of trees, on the contrary they stimulate thIS process pOSSibly owmg to the fertilIzmg
effect of the sulfur and mtrogen from the ram

80



If
I

",

> f

L

It seems that the mOIsture absorptlon capaCIty of follage (or ease of mOIsture saturatlon)
IS one of the most Important factors m plant response to aCId ram Bean leaves are
easIly wet (rapIdly absorbmg humIdIty) and show leSIons under rams WIth a pH of 3 0 to
35 By contrast, for the waxy leaves of cntic plants, the damage only appears WIth a pH
close to 2 0

Although laboratory expenences WIth rams that are far more aCId than natural ones have
mdIcated plant damage, m practIce It has not yet been pOSSIble to accurately determme If
aCId ram IS responsIble for the damage to U S and European forests SCIentIsts beheve
that aCId ram may be one of the factors, m addltlon to ozone, hostlle chmate, dIsease,
drought, and fungt

The most notable effects of aCid ram are on water hfe Unpolluted waters contam
dissolved calCIUm and magnesIUm bIcarbonates, which can obstruct abrupt pH
fluctuatIons ACId ram can destroy the lakes' capaCIty to mamtam a constant pH, smce It

replaces bIcarbonates for sulfates, whIch leads to grOWIng aCIdIty DIsappearance and
death of fISh have been reported In the lakes of northern Europe and North Amenca,
where pH has dropped to values under 4 5

AccordIng to SCIentists, the aCIdity Itself does not provoke the death of fISh, but severely
affects theIr spawn and fry (recently hatched fIsh or fIngerhngs), SInce they reqUIre a
neutral medIum to develop Thus the artIfICIal aCIdifiCatlOn of the lake prevents the fIsh
from reproducmg and as the fIsh populatIOn ages, they dIsappear In addItIOn, fIsh
requIre a mmlmum content of salts to develop (mamly calCIUm potaSSIUm, and sodIUm),
WhICh are elImmated from the water by the aCId, when the salts are no longer avaIlable
(because they are mlssmg or because aCIdIty mhibIts theu absorptIOn), the fIsh dIe
ACId ram also provokes the dIssolUtion of tOXIC elements, and hIgh concentrations of AI,
Mn, Zn, Cd, Pb, Cu, and NI have been found In aCIdifIed lakes These metals damage
the fISh, oftentImes leadIng to death

In addItion to the fISh, other water speCIes have also been affected by aCId ram,
espeCIally, bactena, algae, and mvertebrates, whose dechne affects the decomposltlon
cycles of organIC matter at the bottom of the lakes and, therefore, the supply of nutnents
for water hfe

A drop m the amount of fish m tum affects the bIrds that feed on them, espeCIally those
that consume small fish (the fIrst to dIsappear) and those that catch theIr fish by flymg
over the surface of the Jake BIrds that fish by submergmg theIr heads are less affected
because theIr better VISIbIlIty compensates for the lesser abundance of fIsh, smce
aCIdIfication enhances water transparency conditIons LikeWIse, non-fish-eaung ducks
prefer aCIdIfIed lakes because of the greater abundance of msects

The multIplIcatIon of msects In aCId lakes depend on the speCIes Some msects manage
to reproduce at a pH of 4 0, although the vanety of speCIes IS low, theIr bIOmass IS hIgh,
due to the lack of theIr major predators, the fISh But SOz exerts a negatIve Impact on
useful msects, such as bees Laboratory studIes mdtcate that bees that have expenenced
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400 mIcrograms per CUbIC meter of 802 over 30 days grow slowly and are unable to fly
long dIstances, m contrast to unaffected bees Because of thIS, the bee's reproductIve
capaclty IS Imparred, smce matmg takes place m the au, m mId-flIght, and the bee loses
ItS capaclty to catch mmor msects that attack plants and WhICh, due to the lack of
predators, multIply far more than WIthout pollutIon The polhnatIon power of the bees IS
also affected, WhICh could md1rectly affect plant growth

c Particulate matter

The effects of fly-ash on plant hfe IS restrlcted to areas that are adjacent to the sources,
where deposlts are large The effect baSIcally conSIsts of obstructIng or prevennng the
breathmg of plants and sunhght absorpnon If hIgh-effIcIency anti-pollunon eqUIpment
IS used, thIS problem WIll not anse

In stanons that use low-effIcIency fIlters, damage to grazmg ammals has been detected
The hterature cItes cases of cattle grazmg around coal-fired thermoelectrlc stanons wlth
worn teeth that prevent them from feedmg properly As for the meat from these ammals,
studIes conducted m the Umted States show that grazmg ammals are effecnvely polluted
by the ash deposIted on theIr grasses, therefore, penodical analyses to detect pOSSIble
contammanon by trace elements are recommended

d Other pollutants

NOx, CO, and He concentranons produced by thermoelectrlC stanons are low and do
not exert adverse effects on the bIota Hlgh concentranons of photochemIcal may cause
severe effects on the bIOlogIcal envIronment, although It should be emphaSIzed that
these OXIdants (mcIud1ng ozone) are not emItted by the plants Ozone m partIcular and
PANs to a lesser extent are the most damagmg pollutants for plants Ozone IS at the
ongm of losses amounnng to hundreds of milhons of dollars per year m the agncultural
sector of Cahfornla, It has VIrtually ehmmated 18 d1fferent crops

2.5 5 1.3 Thermal Impact on the biota The effiCIency of a thermal plant can amount
to about 40% and the rest of the energy from the fuel IS dISSIpated mto the envuonment
(atmosphere or nver, dependmg on the coohng system) DIssipanon m the atmosphere
causes few problems, but dIssipanon m nvers leads to thermal pollunon

Thermal pollunon rarely causes the death of water organIsms PollutIOn mcreases the
oxygen consumptIon and heart rate of fISh, affectmg theIr appetIte, dIgeStIOn, and
growth rate HIgh temperatures make water organIsms move more qUIckly, WhICh leads
to phySIcal stress

LikeWIse, temperature IS a cnncal factor for spawmng and hatchmg dunng the spnng,
when the water's temperature nses naturally, mducmg gonad development ThIS IS
espeCIally dramanc In estuanes, where oysters and shellfish spawn a few hours after the
water reaches a cnttcal temperature HIgh temperatures also accelerate the hatchmg of
fish eggs For trout, for example, the eggs hatch after 130 days at 3°C and after 30 days
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at 12°C Thermal pollution does not substantially affect phytoplankton and zooplankton
For algae, the unpact IS small If the temperature does not nse above 34°C Crustaceans
me when the temperature reaches 35°C •

Forecastmg the Impact of thermal pollution on the bIota, when the plant uses the once-
through coohng system, should be based on avaIlable lIterature and the regIOn's past
expenence

255.2 Assessment For loss of habItat, the assessment should be based on the relatIve
Importance of the speCIes found wIthm the affected area presence of rare or endangered
speCIes, forests, or crops

Assessment of the Impact of pollutIOn on the bIota can be based on two types of cntena

a AIr qUalIty cntena for WIldlIfe estabhshed by legIslatlon, If any The future estImated
concentratIons, as explmned In the sectIon on arr qualIty Impacts, should be compared
wIth these standards, In order to deternllne If they WIll be exceeded or not If no
legIslatIon IS applIcable, the followmg maxImum permISSIble levels should be used

For 802 0 2 ppm (572 mIcrograms per CUbIC meter)

I
I
I

I
- \

J

b

For aCIdIty of hikes or nvers

Cntically aCId pH < 4 5

In danger of aCIdifICatIOn pH 4 5-55

Assessment of the Impacts' Importance based on eXIstmg bIblIography and the
analySIS of plant and ammal resources of the area of mfluence that can be affected
As for aCId ram, based on data from developed countnes that expenence thI~

problem, It should be mdicated that thermoelectnc plant emISSIons are not enough
to produce atmosphenc aCIdIty Regardmg thermal pollutIon, the assessment
should be conducted on the baSIS of avaIlable knowledge on acceptable
temperature ranges for the area's fish speCIes and beanng m mmd the estImate of
the temperature to be achIeved by the waters of the recelvmg source

•

2.5 5 3 MItigation measures As a rule, It IS expected thz-t, by applying the mmgatIon
measures establIshed to control aIr and water quality (see correspondmg sectIons), the
Impacts on plant and ammals wIll also be controlled, m accordance WIth standards
currently m force

Nevertheless, some complementary measures could be necessary

l

a If a crop or lIvestock actIVity In the regIOn IS slIghtly affected and If
meteorologIcal mItigatiOn measures have already been Implemented, one
alternatIve could be to prOVIde techmcal aSSIstance and economIC support to the
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campesmos so that they wIll change theIr crop or actIvity ThIS alternatIve may be
advantageous for the farmer or cattle-raIser and may mcur a very low cost for the
statIon The support could consIst of supply of seed or calves (cattle or smaller
hvestock specIes), machmery, solI and chmate stuches m order to select the best
alternatIve, fertthzer, and other

Regardmg aCId ram, If there IS any doubt about Its possIble occurrence, the
company should commIt Itself to mstalhng a gas scrubber, If thIS phenomenon
were to appear In thIS case, there should be enough space for mstallmg a
desulfunzer In some mdustnalIzed countnes that have lakes aCIdIfIed by aCId
ram, alternatIve solutIOns have been apphed, such as Increasmg the heIght of
smokestacks (up to 400 meters In a copper foundry In Canada) and addmg hme to
the lakes

•

•

2 5 6 SOCIOeconomic Impacts

2 5.6 1 Land use Impacts

2.56.11 IdentificatIOn and forecastmg A thermoelectnc statton may generate an
mdrrect Impact, for example, It may mduce urban expansIOn toward the plant (If the area
IS located on the outskirts) or may stImulate urbamzatIon around It (If It IS located m a
rural sector) A land reappraIsal process may take place around the statton because of
the servIces delIvery potentIal for the plant's workers (housmg, educatIon, etc)

On the other hand, new uses can be affected by the potentIal pollutIon generated m the
plant, espeCIally If the areas to be urbamzed are located downwmd from the smokestack

2.5 6.1.2 Assessment The assessment process should be conducted takmg mto account
the present use of the land around the area to be explOIted

Dependmg on land use and expected pollutIon, It IS pOSSIble to effectIvely present an
appraIsal of the land (pOSItIve and permanent Impact) In thIS case, an arbItrary value
can be assIgned to the land, and thereafter an economIC companson can be made
between arbItrary value and the value that the land could acquIre

2.5.6.1 3 MItigation The Ideal situatton IS to keep residennal areas away from the
plant and from the axIS lInkmg the stack WIth the duectlon of prevallmg wmds or the
areas that dIsplay the hIghest au pollutIon These areas should be purchased and
reforested or, at most, occupIed by mdustrIes that are not sensItIve to atmosphenc
pollutIon In order to defme these measures, the conclusIOns of the envIronmental
Impact assessment of sulfur and PM emISSIons should be kept m mmd
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2 5.6 2 Impacts on water supply

2 5.6 2 1 Identification and forecastmg

a Construction phase

If a 350-MW statIon IS considered, about 500 CUbIC meters of clean water are needed for
consumptIon by the workers In addItion, a slmdar or greater volume IS needed to meet
constructIon needs, which would Imply a direct Impact on water avaIlabilIty and an
IndIrect Impact on pre-existIng uses of this resource, even If ItS duration IS temporary

b Operations

Dunng the operation phase, water IS reqUlred for the follOWIng purposes

Human consumption (about 30 cubiC meters per day for a 350-MW plant)

Boder needs (35 cubiC meters per hour, even If real needs Involve only dIscharging
the demInerahzer)

CleanIng of the bOIlers and the electromechamcal eqUIpment

CoolIng water needs may be very high In case of once-through systems If wet
towers are used, make-up water reqUIrements for discharge and evaporation are on
the order of 15-30 gpm/MW

Water transport of ash (If this system IS used) or wetting the ash (If the dry system
IS used)

AddItIOnal water consumptIon can be expected due to the addltlonal presence of homes
of the energy plant's workers and the correspondmg mduced activIty ThIs addltlonal
consumptIOn can amount to 200 lIters per Inhabitant per day

MeetIng these needs ImplIes a direct and permanent Impact on available resources

The quantification of the correspondmg Impact Involves estimatIng total needs and
defmmg a water catchment, treatment, and carrymg system to the plant The bUIlding of
a water catchment and dIstnbutlOn system may also generate Impacts that need to be
controlled, even though they might be of lIttle Importance

2 5 6.2 2 Assessment and mitigation The assessment should be conducted by
companng water demands wIth avaIlable water resources In the area and pre-exlstmg
uses, whIch may entad a constramt for future use Smce as a rule one of the cntena
used to determme the locanon of a plant IS the eXistence of water resources to meet the
faCIlIty's needs, thiS Impact IS generally low or neglIgible
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Nevertheless, re-usmg or recychng water m vanous aCtIvitIes where thIS IS possIble can
be hIghly useful, not only to reduce operatmg and treatment costs but also to meet
needs, espeCially In those areas where there IS a shortage of water• 2.5 6.3 Impacts on SOCial conditions

•

•
.....

2 5.6.3 1 Identification and forecastmg The major SOCIOeconomic and cultural
Impacts of a thermoelectrIc plant take place dunng the constructIOn phase, when there IS
a higher demand for manpower Dunng the operatIon, these Impacts are much lower,
SInce there IS ten tImes less personnel and the statIon becomes Just another small or
medIUm-Sized mdustrIal faclhty

a Demographic Impact

Accordmg to Latm AmerIcan averages, the constructIOn of a 350-MW thermoelectrIC
station generates up to 3,500 direct Jobs dunng peak penods and can reqUIre between
three and fIve years Parallel to thiS, there are close to 2,000 mdrrect Jobs m equipment
manufactunng, fmns for the mstallatIon, maIntenance, and marketIng of the construction
matenals, m additIOn to other bUSIness actIvities If the thermoelectrIc plant IS bUIlt m a
sparsely settled area or If the regIOnal labor market IS saturated, demographiC migratIOns
may occur WhICh, In the case of a statIon of thiS SIze, can amount to 15,000 persons,
mcludIng workers and farnlhes, which WIll generate an Important demand for servIces
and food These mIgratIOns occur dunng the worker recrUItmg phase for CIvIl works,
whIch reqUIre a great deal of unskIlled labor Problems ansmg from the settlement of
thIS populatIon have been observed m the constructIon of hydropower statIons, generally
located far from large CItIeS, where the construCtIon frrms have to cope With vanous
housmg, samtatIon, health, and educatIon Issues If, as usually occurs, the plant IS buIlt
next to a large CIty, It IS pOSSIble for the area's own populatIon to prOVide the large
amounts of reqUITed unskIlled labor

ForecastIng the Impact therefore ImplIes an estImatIon of the new populatIon that WIll
truly come to the regIOn as a result of the plant's constructIon Dunng the operatIon, the
Impact IS slIght, smce a plant of thIS SIze can operate WIth about 250 employees

b Impact on the labor market and employment rate

The creatlon of drrect Jobs exerts a posItIve Impact on the local economy m recesslOnary
perIods or when unemployment m the area IS hIgh because of lack of profeSSIOnal
traInIng If the Job market IS saturated, the demand for workers may lead to salary
InflatIon or mIgratIon problems IndIrect Jobs also exert a pOSItIVe Impact from the
thennoelectrIc stauon, mamly because these Jobs are dIstrIbuted over the entrre area of
mfluence and sometImes even beyond It

The composltlon of demand for dIrect workers can be broken down as follows
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33% unskIlled labor

44% semI-skIlled labor

13% skIlled labor, WIth Incomplete schoohng

6% skIlled labor, WIth complete baSIC schoohng

2% mId-level techmclans (eleCtrICIanS, mechamcs, etc)

2% umversIty-traIned profeSSIOnals and executIves

ForecastIng the Impact Involves determInIng thIS kmd of profIle for the speCIfIC plant,
IndIcatIng, to the extent pOSSIble, the number of SIngle and mamed employees, whIch IS
Important to estImate hOUSIng demand

ForecastIng the Impact ImplIes companng the demand for project workers With regIOnal
unemployment levels, In order to determIne to what extent the project WIll be able to
meet eXIstIng demand for work (posltlve Impact) or how much labor It should lITIport
from outSIde the regIOn

c Impact on housmg and publIc services

The plant's Impact on the Infrastructure essentially depends on the populatIon growth to
be generated In the area by the project If most employees come from the area Itself,
supply of thIS Infrastructure wIll not be altered If most come from other regIOns, a
heavy Impact on the avaIlabIlIty of Infrastructure IS to be expected, espeCIally 10 the
follOWIng fields

HOUSIng mIgrant labor Imphes a demand on the few houses and quaners avaIlable
In boardIng homes, thus creatIng a severe problem for local InhabItants who do not
own theIr own homes ThIS leads to overcrowded hOUSIng and slum-dwell1Og

Schools part of the workers comIng from other regIOns arnve WIth theIr familIes,
thus IncreasIng demand for school enrolment, WhICh cannot always be met by the
mumclpal school system

MedIcal and hospItal servIces a larger number of persons In a commumty ImplIes
an Increase In the demand for phySICIans and hospital beds SInce bUIldIng a
hospItal may reqUIre more tIme than bUIldIng a power statIon, the condltlons for
InstallIng a new hospItal wIll not be avaIlable and the serVIces delIvered by
eXIstIng health facIlItIeS may declIne m terms of qualIty But even If there IS no
ImmIgratIOn of labor, the employees for bUIldIng the station WIll have greater
medIcal aSSIstance than before, whIch WIll Imply a hIgher number of medIcal and
hospital consultations
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Energy, clean water, and sewage system 10 general, the mumclpalltles do not have
the condItIons to supply these servIces to the new lOhabItants, thus leadlOg to
unsanitary condItIons, such as open sewage systems, wIth the subsequent nsk of
tranSmlttlOg dIseases from other regIons

Urban plan the amval of low-mcome workers may ImpaIr the mumcIpahty's
urban zon1Og plan, If there IS one Areas desIgnated for 10dustry may be overrun
by slums, whIch may lead to future conflIcts owmg to 10dustnal pollutIon or nOIse

Transport the constructIOn of a thermoelectrIc statIon may 10crease traffIc
problems on several hIghways Transport of workers may requIre SIX dally tnps of
30 to 40 buses The transport of eqUIpment and matenals may endanger the roads
heavIly used by pedestrIans

ForecastIng these Impacts requIres estImatIng the addItional demand for hOUSIng (based
on estImatIons of mIgrant population) and, on thIS basIs, educatIon, health, clean water,
sewage, energy, transportatIon, and other servIces

d Impact on publIc health

The apparent effects of S02 on man and anImals are hIgher frequency of breathmg,
Increased resIstance to arr flow, declIne In the volume of breathed arr, acute Imtatlon of
the upper respIratory tract and the conJunctIva, and worsemng of asthma and
cardIopulmonary problems Nevertheless, as 10dIcated In the sectIon on bIota Impacts,
studIes show that the relatIonshIp between pollutIon and health Involves a large number
of factors such as the SImultaneous eXIstence of more than one pollutant, meteorologIcal
condltlons, SOCIoeconomIC COndItIOnS, and the smokIng habit, maklOg It dIfficult to
accurately determ10e the 10fluence of one pollutant 10 particular over another Moreover,
studIes pomt out that the effects are produced mamly by sulfates and sulfUrIC aCId,
WhICh are formed from S02

Vanous observatIons show that adverse effects appear when the average annual
concentration of S02 IS hIgher than 130 grams per CUbIC meter Temperature changes
can produce more asthma attacks than hIgh concentratIOns of S02 (200 grams per CUbIC
meter) Nevertheless, only 15 grams per cubIC meter of sulfates for 24 hours are
suffiCIent to trigger an asthma epIdemIC StudIes 10 sItes polluted by S02 have led to the
follow1Og conclUSIOns

Sulfates are much more tOXIC than S02 OXIdatIOn of S02 10 sulfates 10 the
laboratory Increases theIr tOXICIty twenty-fold

Not all sulfates are rrntants to the same degree when the sIze of the partIculates
are IdentIcal, the tOXICIty from hIgher to lower IS as follows sulfUrIC aCId,
ammoma sulfate and z1oc, z10c sulfate and ammoma sulfate
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The SIze of the sulfate partIculates IS the cnucal factor 10 determmmg the degree of
rrntaUon For example, for 0 8 mIcrometer partIculates, sulfunc aCId IS two urnes more
tOXIC than ammoma and zmc sulfate Nevertheless, the latter, m the form of 0 3
mIcrometer IS three nmes more tOXlC than sulfunc aCId maO 8 mIcrometer spray

In hIgh arr-pollution epIsodes (WIth 802 and other pollutants), chlldren and the 111 are
the most affected, mamly those who have cardIac or respIratory problems (bronchItIs)

PartIculate matter

The effects of partlculate matter emItted by the burnmg of fossl1 fuels on man mamly depend
on the SIze of the partIculates The larger partIculates of 10 mIcrometers are retamed m the
upper resprratory tract (nasopharynx) and rapidly expelled or mgested By contrast, about
70% of the particulates wIth a dIameter under 0 5 mIcrometer are depOSIted m the lung
These small particulates have high concentratIOns of tOXIC elements, and the lung eaSily
extracts from these parnculates the elements that make them tOXIC

Another Important effect stemmmg from PM IS the obstructIon of the respIratory tract
PartIculates depOSited m the tracheobronchial area are expectorated after one or two
days of mucoclhar actIon or they are mgested The action of the clha can be Impeded,
however, m the case of smokers, who are the most affected by the pollutlon In thIS
case, the partIculates that are deposIted m the lungs may remam for hundredsoof days
before they are expectorated or carned to the pulmonary lymphatIc system Dunng thIS
lapse of tIme, these partIculates may be partially dIssolved, and the tOXIC elements that
have been dIssolved may be absorbed by the CIrculatory system

The S02 when Isolated has lIttle effect on man Nevertheless, along WIth partIculate
matter, the SOz becomes tOXIC, leadmg to the so-called synergIC effect, where the actIon
of both elements together IS greater than the actIon of each one separately The
formanon of sulfunc aCId IS enhanced by the presence of ash, WhICh acts as a catalyzer,
and aCId, once formed, helps to leach the tOXIC elements on the surface of the
partIculates As a result, In general, the combmed actIOn of PM and aCId IS responSIble
for the cardIo-resprratory problems that are apparent m hIghly polluted areas DIsasters
attnbuted to S02 poIlunon are due to ItS synergIC actIon WIth PM Table 17 shows the
synergIC actlOn of these two pollutants on human health

Trace elements

There stIll are many doubts regardmg the effects of trace elements on human health,
espeCIally the effects that small concentfanons may have over the long run It IS known
that many trace elements can accumulate m the body, Implymg that, after 15 or 20 years
close to an mdustnal mstallatIOn, a person can acqUIre dIseases that are typIcal of the
workers of that mdustry Among the worst effects of aIr pollutIon by trace elements are
the followmg a) death or acute dIseases, b) severe dIseases, declImng hfe expectancy,
or affected growth and development, c) alteranon of Important physlOlogical funcnons,
such as lung ventI1anon and carrymg of oxygen by hemogobhn, d) mfluence on complex
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Table 17 -. .
SynergJC Action of 802and

- PartlCw~e Matter In the-Air
(concentrations expressed In ~m~

802 concentratIon PM concentration Effects on man
500 (dally average) 500 (dally average) Excess mortality and hosprtal

admission
250·500 250 (dally average) Worsemng of patients WIth
(dally average) pulmonary diseases
100 (annual average) 100 (annual average) RespIratory systems
80 (annual average) 80 (annual average) General dIscomfort

SOURCE Epsteln,1992

aCtIvlUeS such as learnmg and dnvmg vehIcles, e) mfluence on dIverse functIons of the
nervous system, such as estImatIon of tIme, f) deposIt of tOXIC substances m the body, g)
dIscomfort, bad smell or other effects whIch lead people to consult doctors, wIthout
apparent cause, or to move away from the area

Trace elements emItted by thermoelectrlc power plants can penetrate the human body
through breathmg, skm absorptIon, or mgestIon of contammated foodstuff In the latter,
the elements are deposIted on the leaves of the plants and on the soll, from where they
are mgested by ammals For the populatlon resIdmg m the surroundmgs of the power
plant, breathmg IS the most Important accessway, whlle for populatIons that are further
away, food constItutes the mam source for the absorptIon of these trace elements Over
tlme, dangerous concentranons of pollutants can accumulate on the vegetatIon, even
when arr levels are below the danger pomt Plants can absorb tOXIC elements, although
thIS IS not as Important as the elements falhng on top of leaves ConsumptIon of these
plants by ammals leads to the contammanon of meat, mllk, and other anImal products

From the tOXIcologICal standpomt, the ennchment of volatIle ashes Wlth trace elements
IS very Important, as the tIssues of the body can extract these elements more effICIently
when deposIted m the lungs-as was already mdicated-than when deposited m the
upper resprratory tract Furthermore, partIcles that go to the stomach remam for only a
short penod of nme, and only 5 to 15% of tOXIC metals are retamed In the lung, length
of stay of the partIcles can be VarIOUS years WIth, 60 to 80% of the trace elements bemg
absorbed by the 30 square meters of fine membranes of the alveoh or arr sacs whIch
separate the crrculatory system from the au that IS mhaled

2.5.6.3.2 Evaluation. In general, m these fields there are no legal standards that can be
used for comparIson to evaluate the Importance of the Impacts Consequently, thIS
assessment must be done by companng the SItuatIon WIthout the project (current and
future) and the SItuatIOn generated by the proJect, so as to establIsh the followmg
aspects
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a

b

c

PopulatIon mcrease attnbutable to the power plant (workers plus theIr farmhes)
and theIr share of the regIOn's or City's populatIon

Volume of jobs to be generated that can be handled by the local labor market
wIthout producIng wage InflatIon and those jobs that WIll have to be fdled by
outsIde workers

Shortage of hOUSIng and/or rooms for mIgrant workers and theIr famIlIes

•
d Shortage of clean water, sewage, and energy serVIces

- , e Shortage of places In schools, hospItal beds, and doctors to meet the needs of the
power plant's workers dunng Its different stages

f Lack of roads and/or traffIc needs dunng construCtion of the power plant

RegardIng the Impact on health, It must be assessed by companng the forecast
concentration of atmosphenc and water pollutants m the plant's area of Influence wIth
legally penmsslble values, Inasmuch as air and water qualIty standards or patterns are
estabhshed by correlatIng pollutIon levels and related dIseases If the forecast
concentrations are low, the Impacts WIll be low Then, dependmg on the populatIon's
current health status, the relationshIp between clImate and asthma, and the concentratIOn
of pollutants that the power plant WIll produce m the enVIronment, the power plant's
Impact on the populatIon's future health WIll be assessed

256.4 MItIgatIOn measures

25.6.4 1 Increase In the populatIOn An Increase m the regIOn's populatIon must be
aVOIded, to the extent possIble Grantmg preference to workers that already bve m the
regIOn of mfluence may help to mImmize thIS Impact By ImplementIng a Job-traInIng
program, unskIlled workers can be recruIted and converted mto welders, assemblers, and
electnclans at the level requIred by the project Agreements WIth agencIes that tram
skIlled workers can be hIghly useful for tramIng local workers and aVOIdIng mIgratIOns
PublIc employment agencIes must be contacted to estabhsh recrUItment centers at
vanous pomts m the regIOn Such centers can also serve as screemng and gUIdance
centers for mIgrants

2.5.6 4.2 Employment Although constructIon may contrIbute to COpIng WIth
unemployment, advanced plannmg should be envIsaged durIng the project's deSIgn
phase, so that the eventual demoblhzauon of these workers WIll not penalIze the regIOn
WIth a new wave of avaIlable laborers Therefore, a progrdm should be aImed at a)
preventmg the reductIon m demand for the workers and theIr consequent dIsmIs~al from
causmg a sIgmfIcant Impact on the local labor market and SOCIety, and b) mInImIzmg
the socIal problems and tenSIOns of the company's workers, because of the
constructIon's termmatIOn and dIsmIssal of the employees
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The correspondIng mmganon program can contaIn, among others, the followmg measures

• a Demand lIneanzatlOn the project must be conceIved as a lInear tImetable, geared
to achIevmg homogeneous demand for the laborers, to the extent possIble, thus
reducmg both demand and dismIssal peaks

b SpacIng the termInanon of different work areas to the extent possIble, the project
should Involve a schedule of actIvItIes that takes Into account the dismIssal of each
work area, so as to mInImIZe the problem of large contIngencIes dIscharged
sImultaneously, thus facIlItatIng the absorptIon and relocatIon of dIsmIssed
workers on the market

c DIffused recruItment workers must be recrUIted In an Integrated fashIOn wIth
other mItIgatIon programs from the entIre area surroundIng the power plant, thus
mInImIZIng hOUSIng and transportatIOn problems, aVOIding overloadIng the eXIstmg
basIc mfrastructure, minImIzmg the problem of dIsmIssal m terms of space, and
facIlItanng the remsertlOn of profeSSIOnals m the markets of thelT areas of ongm

d TraInmg specIfIC trammg programs should be proVIded for the workers durmg
theIr contract, m order to prepare them for project Jobs, as well as to Improve theIr
profeSSIOnal knowledge and skIlls WIth hIgher skIlls, these workers can be
reabsorbed more eaSIly m the labor market

•
e RecyclIng constructIon workers for operatIng the power plant dunng the power

plant'S constructIon, workers must be screened and tramed so they can be hrred to
operate the plant once It has been commIssIOned

•
t:

L

fUse 10 other projects tramed personnel WIth expenence m the constructIon of a
power plant must be granted pnonty when workers are needed In other power
expanSIOn projects m the country

2.5.6.4 3 Housmg and public services To lessen the Impact of demand for housmg,
the followmg alternanves are aVailable

ConstructIon of temporary housmg near the power plant for smgle mIgrant workers
and m general for workers from other regIOns

For workers who mIgrate WIth theIr famihes, an alternatIve IS the construcnon of
several blocks of bnck houses, each measunng 50 square meters The construction
could be camed out In agreement WIth mUnIcIpal governments, to whIch they
would be transferred as a donation at the end of constructIon

Where regIOnal schools do not have room for the chIldren of mIgrant workers, to
mItigate thIS Impact, support to local authontIes can be prOVIded to Improve the eXISting
school mfrastructure by expandmg and bUIldmg new classrooms, mcludmg
commitments by the mumcIpalInes to hIre more teachers
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To provIde medIcal care for the workers, the company must enVIsage an outpatIent
medIcal umt, completely eqUIpped to perform the followmg aCtIVItIes staff admISSIon
exams, on-SIte work-related aCCIdents, pubhc health, chmcal VISItS, and emergency
treatments Severe cases should be transponed by power plant ambulances to local
hOspItals It would also be adVIsable to estabhsh agreements WIth regIonal hospItals
Power utIlItIes often donate rooms to hOspItals or upgrade old rooms WIth new
eqUIpment (x-rays, resonance) that hospItals are unable to acqUIre and WhICh benefit the
regIon's populatlon as a whole

MitIgatmg measures for samtatIon serVIces are closely related to deahng wIth the
housmg problem Nevertheless, contracts WIth constructIon and electromechamcal
assembhes fums must stIpulate the adequate collection and dIsposal of household waste
by these fums, usmg manual samtary landfIlls LIkeWIse, the adequate removal and
d1sposal of solId waste, Includ1ng dIrt and rocks from constructlOn actlvltles, cleanng,
and dIgging, should be ensured The project should Include the installatIon of lavatones
throughout the power plant's constructIon area, as well as clean water and sewage
servIces, to meet the needs of the workers

To mItIgate Impacts on the transportatIon system, the followmg measures have to be apphed

Planmng of bus and truck routes If the hIghways cannot cope wIth mcreased
traffIC, steps must be taken WIth the competent authontles to enlarge eXIstIng
roads, buIld new ones, and pave secondary roads

Working hours should be scheduled so that the traffic of the company's buses does
not COInCIde with normal City traffIC (espeCIally dunng rush hours) LIkeWIse,
eqUIpment transport should aVOld congesting roads that cannot handle Increased
traffIC Large eqUIpment should be transported WIth the cooperatIon of the local
hIghway pohce force

Adequate road SIgns should be posted, and COmmUnItIes hVIng near the
constructIon sIte should be mformed of theIr usefulness, to aVOId aCCIdents,
espeCially those mvolvmg pedestnans

Stnct Internal regulatIons for the company's dnvers should be establIshed, and
those who do not comply WIth these rules should be dIsmIssed

2 5.6 4 4 Public health The only VIable way to mitIgate health Impacts IS to reduce aIr
and water pollutant concentratIons For thIS, the project must comply WIth
envlTonmentallaws by treating lIqUId, solId, and gaseous effluents

To aVOId nOIse problems, the main measure IS acoustIc msulanon of the power house ThIS
pracnce IS currently WIdely used, for mdustrIal safety reasons Furthermore, It IS adVIsable to
surround the power plant's grounds WIth a plant barner, by plannng three or four rows of trees
of d1fferent heIghts and With WIde perenmalleaves In additIon to obstrucnng nOIse from the
plant, thIS natural fence enhances the power statIon's VIsual Impact
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2.5 6 5 Impacts on the economy

2 5 6.5 1 IdentIfication and forecastmg Most Impacts of a thennoelectnc power plant
on the economy are posItIve and, In general, IndIrect They are apparent 10 two malO
areas hvlOg conmtlOns and economIC development

a Standard of hvmg

Mainly dunng the power plant's construcUon and, to a lesser extent, dunng ItS operatIOn,
the populatIon's hVIng condItIons, duectly and IndIrectly hnked to the project, generally
Improves as a result of the folloWIng factors

Income from the workers' wages, which Increases the regIOn's purchaSIng power

Impetus to trade, bUSIness, and other serVIces as a result of demand from workers
and, partIcularly, demand generated by the project Itself (bankIng, constructlon
matenals, small workshops, others)

Greater agncultural and lIvestock productIon, to meet the demand for food by the
power plant's workers

Possible Income for the mUnIclpalIues or regIOnal agencies as a result of land taxes
and Industnal and commercial taxes, espeCially from royalties or dIVidends from
the sales of the energy produced Some countnes have estabhshed thiS share m
terms of percentage of bulk energy sales 4% In Colombia and 8% m BrazIl Part
of thiS Income IS aimed at Improvmg the enVIronment and part at Improvmg
mfrastructure for services (aqueducts, sewage systems, schools, health center, etc)

To forecast thIS Impact, total volume of lOcome for the region from these sources dunng
each constructlon year and later, dunng a typical operatmg year, has to be estimated
ThiS gross mcome, dIVided by the populauon, Will enable calculauon of the regIOnal
GNP Index resulung from the project

b Regional development

Installauon of the power plant can foster the mstallation of mdustnes and services m the
regIon, thus creatIng more Jobs, ImprovlOg Income, and enhancmg the regIOnal
economy In addItIon, It may draw the attention of envrronmen:al authonues who, In
turn, might become Interested In solVIng other problems that beset the populatIOn

ThiS IS an mdrrect Impact WhIch IS dIffICult to quantIfy, except by companson WIth
SImIlar regIOns where power plants have already been Installed

2.56.5.2 Assessment and enhancement The Importance of these Impacts must be
assessed 10 terms of the current economIC SItUanon (WIthout the proJect) wage-earnmg
and Income levels of the populatIon, mUnICIpal budget (types of serVIces), and
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dynaITIlSm of the economy Companson of current GDP with the GDP generated by the
project can be an lOdex for evaluatlOg the Impact on the economy

Smce these are posItIve Impacts, they should be enhanced to achIeve a better lOsertIon of
the project 10 the economy and regIOnal hfe

2 5 7 Impact on Aesthetics and Tourism

2.571 Identification and forecastmg A vIsual Impact analysIs IS generally reqUIred
to show the effects of the proposed development on the surroundlOg landscape For thIS
purpose, the phYSICal charactenstIcs of the area to be affected, from the standpomt of
landscape, should be IdentIfIed and evaluated and afterwards related to the
charactenstIcs of the proposed power plant and assocIated facI1mes

It should be kept In mlOd that some of the Impacts on the landscape are temporary,
whereas others are permanent Nevertheless, all are mlt1gable

In addmon, If there are archaeologIcal or hlstoncal SItes wIthm the grounds, the Impact
on cultural values may turn out to be far-rangmg

257.2 Evaluation and mitIgation A SItuatIon where the power plant and assocIated
faCIlItIes are completely VISIble from access roadways and from scemc roads IS VIewed
as the worst case for VISUal Impact Mmgatlon measures such as tree screens or other
barners should be conSIdered

Matenals used dunng dnllIng are often abandoned on the dnllIng sIte, producmg a
strong aesthetIc Impact Cleanmg of abandoned dlggmg or waste accumulatIon SItes
should be lOcluded among the proposed mItIgatIOn measures

2.5 8 Hazards m workmg environment. Industrial safety An Important aspect of
envIronmental control for IndustrIes IS to prOVIde adequate faclhues WIthIn the IndustrIal
complex Itself to protect the health and safety of the workers ThIS Includes adequate
safety and aCCIdent controls and protectIon agaInst tOXIC matenals and emanatIOns

Common hazardous agents In a thermoelectrIc enVIronment are dust (fly-ash) and S02

NOIse IS easdy managed by supplyIng workers wIth protectIng deVIces and acoustIcally
InsultIng the power house, WhICh generates hIgh levels of sound

PartIculate and S02 levels should be controlled by a SUItable momtonng system to detect
levels that are hazardous for health In these cases, the cause of hIgh concentratIOn has
to found, IndIVIdual protectIve measures have to be adopted, and an lOtenor emergency
plan must be Implemented
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The followmg sectIon IS an excerpt fr-om the Inter-Amencan Development Bank's GUlde for
Assesszng the Envlronmental Impact of Geothermal Developments for Energy Purposes ThIS
sectIon dIscusses the IdentIfIcatIOn, forecastmg, and assessment of enVlronmentalimpacts of
geothermal developments

2 5 Identification, Forecastmg, and Assessment of EnVironmental Impacts Para
graph 2 1 provIded a short hst of the maIn envIronmental Impacts to be expected durmg a
geothermal development

In thIs part of the EIA, a detatled presentatlOn should be made for each antIcIpated
envIronmental effect ofImportance, With mformatIon on the followmg Its nature (dependmg
on the envIronmental affected), occurrence condItions (dIrect or mdlrect, pOSitIve or
negatIve, temporary orpermanent, cumulatIve, etc ), estimated magnitude ofthe Impact, the
measures tobe used to mInImiZe adverse Impacts so that the overall situationWIll beprotected
or even enhanced to the extent poSSIble

A c;; a follow-up to whatwas mdlcated m SectIon 1 2 (Scope and Phases ofan EIA), the general
evaluation methodology consIsts of a four-step Iterative process, namely IdentificatIon of
Impacts, forecastmg or quantificatIon, assessment of theIr Importance, and determmatlon of
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mitIgation measures With each mitigation alternative that IS proposed, the process should
be repeated until the "]mpact' IS deemed acceptable (]mportance of the Impact)

In this process, ]t wIll be observed that same Impact~ are mev]table and that others created •
Irrevers]ble and mecoverable damages on environmental resources and/or values In thl~

chapter of the EIA, these Impacts should be Identified and discussed, otherwl~e "there will
be no proJect"

Smgle Impacts are analyzed below and some sugge~t1on\are given to speed up the forecastIng
process

2 5 1 Impacts on water resources

2 5 1 1 Identification and forecastmg Wdter pollution may be chemical, thermal, or
phYSical, and geothennal stations may produce some of each durmg each phase of the
geothennal project exploratIOn, development, well tec;tmg, and operatIon of the power
plant

Some of the Important conSideratiOns to be covered mclude the followmg

a Disposal of liqUid geothermal OUldli

Natural flu]ds contam a vanety of substancec; m su~penslon and m solution which are
bIOlogically harmful, even m low concentratlOn~(a~emc,mercury, lead, zmc boron), which
may mterfere With growth rates and reproductIOn, and which can lead to the death ofaquatic
specIes and the pOlsomng of ground water

PotentIal Impacts from water pollutants at mdlvldual sites depend on the reservOIr's
compOSitIOn and concentration and, of courc;e, on the quantity of lIqUId dl~charged

Impacts may stem from discharge In surface or ground waters as a result of coohng tower
blowouts, separated geothermal water, dnlhng mud, and any aCCidental spills durmg any
phase

Although disposal of these flUids IS currently handled 10 four ways (reinJectIOn, discharge to
surface water, lagoomng or pondmg, and secondary use of effluents), the mo~t promlsmg
method, because ofIts POSitive ImplIcatIOns for the reservoir's hfe, IS remJectlon, as long a~

thiS relOJectlon IS done directly mto the geothermal reservOIr RelOJectlon 10 more superfiCial
aqUifers should be aVOided, 10 which case Impactc; on ground water qualIty are very likely to
occur

If remJectlon IS selected as a disposal system, the only Impact on surface and ground water
Will stem from aCCidental spills and dunng productIon tests The resultmg pollutIOn would
therefore be a direct, temporary, mltIgable, and cumulative Impact, compared to other
eventual natural or artIfiCial sources of pollution
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The study should therefore mdicate the quantIty and the qUalIty of geothermal waters that
possIbly wIll be dIscarded dunng productIon tests or that wIll be dIscharged due to accIdental
spIlls

Roughly speakmg, short productIon tests last an average of four days, WIth 15,000 cubic
meters of total water dIscharged per well

Based on these rough figures and a rough estImate of the spIll occurrence, an assessment of
the temperature concentratIOn and varIatIOn In the reCeIVIng waters may be gIven together
WIth an estImate of the pOSSible damage to the aquatIC flora and fauna

The assessment may take Into account the amount of rainfall as a dIlutmg agent

If dlScharge zn surface waters lS selected, the flow rate and chemIcal compOSItIOn of
geothermal flUIds dunng operatIon and productIon tests have to be gIven Impacts In thIS
case WIll be due to water temperature nses and concentratIOn variatIons 10 the receIvmg
waters These Impacts are dIrect, permanent (dunng the proJect's lIfetIme), mItIgable, and
cumulative negatIve Impacts

The study reqUIres 10 thIS case an evaluatIOn of eXIstIng aquatIC ecology and estImates of
the extent ofdamage WhICh wIll be Imposed on theecosystem The presentatIon should show
the extent and path of the heated water plume before temperature and concentratIon return
to normal and the estImated alteratIOn In the natural ecology values In the affected zone

If evaporahng pond or lagoonzng lS selected, the extent of the surface necessary to
evaporate the lIqUId dIscharge has to be gIven POSSIble lIqUId infiltratIon In the ground
waters has to be assessed, and the concentratIon vanatIon In the ground waters has to be
estImated Dependmg on the techmque used for bUIldIng and operatIng the ponds, the dIrect
Impacts on the occupIed area could be permanent and IrreverSIble The same applIes for
ground waters, although In thIs case the hydraulIc features of the aqUIfer and the regIOn's
clImate wIll also play an Important role

b Blowouts and other surface leaks

All blowouts are undeSIrable, and all geothermal well dnllIngs Incorporate the use of
blowout preventers as standard eqUIpment Under most cIrcumstances, these deVIces,
complemented by properly trained personnel, can handle situatIons whIch would otherwIse
result In a loss of control Nevertheless, blowouts may occur and they can produce water
pollutIon and damage to plants and anImals

The partIcular environmental damage that can occur IS, of course, SIte-speCIfic a blowout
of relatIvely clean steam In an Isolated vapor-dOmInated field entails a smaller potentIal
hazard than a blowout of a very salIne lIqUId In a recreatIonal or very populated area

An EIA should contain a descnptIon of the eqUIpment utilIzed to mInImIze the lIkelIhood
of a blowout or surface leak
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Ifgeothermal wells are gOIng to be located In a recreatIonal or very populated area, the EIA
should present a short rIsk assessment, aImed maInly at evaluatIng the consequence of a
pOSSIble accIdent (blowout) beanng m II1lnd that, wIth modem technology, the probabIlIty •
of a complete blowout IS very low Durmg the perIod 1960-1970, only 100 accIdents were
reported for 011, gas, and geothermal dnllIng actIVItIes as a whole

Surface leakage ofgeothermal flUId ordrIllIng mud are certaInly more common A damaged
valve, for example, can send a large quantIty of geothermal water through vegetated areas
and Into stream channels

Although these leaks occur temporanly or sporadically, the resultIng land and water

pollutlOn can have a residual effect, espeCially If appropnate ffiltlgatlOn measures are not
apphed

2 5 1 2 Assessment methodology The SImplest way to assess the Impact IS to perform a
comparison With current laws, regulatIons, and accepted standards

The companson may be made between accepted standards for dIscharge Into surface waters
and/or by comparison WIth the expected concentratIOn In the surface or ground water wIth
the recommended cnterIa for water

A reVIew ofthe dIfferent laws governIng thIS matter IS beyond the scope ofthe present work

AQUATIC LIFE CRITERIA FOR CONSTITUENTS IN GEOTHERMAL FLUIDS

Cnterla for Criteria for
Constituent fresh water Sea Water Remarks

Max Cone Max Cone
(mg/1) (mg/1)

AmmOnia 002 TOXICity pH dependent

ArseniC Daphne Impaired by 4 3 mgll

Boron TOXIC to minnows at 19000 mgll

Cadmlun 0004 0005 TOXIC at <0 5 mgll all tests

Chromium 01 TOXicity vanes WIth pH and
oXidation state

Copper 01 01 TOXICIty alkalinity dependent

Iron 10 TOXICIty vanable

Lead 001 - Salmomds most sensrtlve fish
Manganese 01 Not a problem In fresh water

Mercury 00005

I
00001 High blo accumulation affects

human food

Phosphorus 00001 EutrophicatIOn factor

ZinC 001 TOXICity dependent on
temperature

Total dissolved
solid (TDS) Osmotic effect vanable

Source PasQualelll M J 1980

Table!
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AGRICULTURAL USE CRITERIA FOR CONSTITUENTS IN GEOTHERMAL FLUIDS VS
CONCENTRATION LIMITS FOR DISCHARGE IN SURFACE WATERS

Crop Italian Standard
Irrigation for discharge

Constituent or livestock Max Conc Remarks
watering (mgll)

Max Cone (mgll)

Temperature Max allowed vanatlon 3 °C

Ammoma - 15 No cntena suggested

Arsemc 01 05 TOXICity to some crops at 0 5 mgll
No livestock cntena suggested

Boron 075 2 TOXIC to sensitive plants, e g citrus at
<1 mgtl, no livestock cntena suggested

Cadmium - 002 Reduced crop yields at 1 mgll, crop
accumulation related to ZinC concentration,
no livestock cntena suggested

Chromium - 2 No cntena suggested

Copper - 01 TOXICity for plants begins at 01 mgll,
No livestock cntena suggested

Iron - 2 No cntena suggested

Lead - 02 TOXIC to plants at < 30 mgll , no livestock
cntena suggested

Manganese 02 2 TOXICity to plants Increases With decreaSing
ph, no livestock cntena suggested

Mercury - 00005 Bloaccumulatlon but no cntena suggested

Phosphorus - 01 No cntena suggested, nutnent for crops

Zinc 001 05 TOXIC to some crops at 0 4 to 25 mgll,
May cause Iron deficiency In plants, no
livestock cntena suggested

Total dissolved
solid (TOS) 5000-15000 Osmotic effects In plants, vanable harm to

both plants and animals

Sodium 0 1 - TOXIC to certain plants, ratio to other cations
I Important, no cntena given

I
SOURCE PASQUALElTI M J 1980

TabJe3
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geothermal flUIds suggested by the U S Environmental Protection Agency (EPA 440/9-76
023, 1976) compared to the permitted hmlt for discharge 10 surface waters estabhshed by
ItalIan legislatIOn

The figures presented 10 the tables may provide some onentatlOn for the evaluatIOn
procedure

2 5 1.3 Mitigation Impacts durlOg dnlllOg and exploratIOn phases can be mltlgated by
reducIng time for productlOn tests and utilIzIng Impervious PitS to collect geothermal fluld'i
dunng short productlOn tests and relOjectlOn wells for long production tests

Furthermore, eqUIpment and devices utilIzed to dlmlnJ'lh the hkelIhood ofablowout or spill
from drIllIng operatlOn~ ~hou]d be descnbed and Included ID the EIA report

ReInjection ofspent bnnes back lOto the reservOlrVla InjectlOn wells IS the only method that
IS 'iure and effective not only to mitigate environmental Impacts but also to Increase reservOIr
hfe

The EIS should define reInjection wells and devices used to mlmmlze spills and leakage'i

2 5 2 Impacts on air resources Air qUdhty

2521 IdentlficatlOnandforecastmg The effects ofpossible air pollutionstemmlOg from
geothermal activities have surely aroused the greatest lOterest In terms of envlfonmental
Impact The constltuent'i released may Include arsemc, mercury, and even bonc aCid but the
focu'i of attention has been the emISSion of noncondensable gases, such as carbon diOXIde,
hydrogen sulphIde, and radon

A'i a rule, fossl1 fuel fired thermoelectnc plants emit a larger volume of carbon dIOXIde, thI'i
fact, combmed WIth Its nontoxIc nature, accounts for the relatively lImIted attention It ha'i
received as a pollutant Nevertheless, public, concerns over the greenhouse effect have once
agm n drawn attention to thIS ever-present component of geothermal actiVIty A companson
between CO

2
emISSIons from a fOSSII-fi red power plant at a given capaCItyWith CO2emISSIOn

from a geothermal power plant of the same capacity should be made to mdicate the
differences

For example, consIdenng a geothermal steam contaInIng 5% by weIght of noncondensable
ga'i (high value) an eml'iSIOn ofless than 0 4 kg ofCO

2
per produced kWh may be estimated

agmn~tanaverageemissionof0 8 kgofCO~perproduced kWh from an OIl-fired powerplant

Concerns about radon are essentially due to Its radIOactive nature, leadlOg to fears among
the people The studies so far carned out (Wllson and others, 1982, George and others, 1980,
DaB Agllo and others, 1986) mdlcate that the levels ot radon emItted from the majonty of
SItes are sIml1ar to natural radon emiSSions
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Furthermore, the above-mentIOned study by Wllson and others states that most ofnon-HzS

emissIons are either not of environmental sIgmficance or are controllable WIth currently
aval1able technology

Arseruc and bonc aCid may 10 fact be emitted malOly through the dnft from the cooling tower
If the coolIng water contams small quantities of these substances (concentrations as hIgh as
o1 mg per liter of As and 0 003 mg per ilter of Hg have been measured 10 coolIng-tower
waters), an envIronmental Impact may result The maximum allowable dnft from a coohng
tower IS generally lower than 001 % of the total mass flow, WIth a very low depOSit rate for
these compounds It should be noted however that part of the mercury and the other tOXIC
compounds contaIned 10 the cooling waters could come from the blocldes used to control
the algae m these waters

Nevertheless, the EIA should determme the forecast deposItIon rate of mercury US109 one
of the dIsperSIOn models outlIned below

The pnmary pollutant that would be emitted from the geothermal power plants IS hence
hydrogen sulphIde HzS IS generally present 10 geothermal streams and IS released mto the
atmosphere dunng ventmg and/or condensIng of geothermal steam Condensmg the
geothermal steam results 10 a condensate stream and a stream ofgases that do not condense
The HzS can be present 10 both the condensate and noncondensable streams

HzS can also be emItted from steam-vent109 from geothermal well dn11lng, well testmg, and
dunng eqUipment malfunctions

The first step ofthe predictIOn process IS therefore an estimate of the emiSSIons commg from
geothermal actiVItIes An analySIS ofemiSSIOns durmg a system faIlure should be mcluded to
evaluate the worst-case Impact

The IOventory of emISSions should therefore mclude

emISSIOns from twm Silencers (If any),

outages of power plants,

emiSSIOns from coohng towers,

emISSions from condenser dIscharge,

emIssIons from drams of steam pIpelInes, and

emISSions from short and long productIon tests

The purpose of the aIr quahty Impact analySIS IS to estImate pollutant concentrations from
potentIal geothermal actIVItIes and, later, to assess theIr slgOlficance Computer-based
disperSIOn modelIng techOlques should be applIed to Simulate the release ofpollutants from
the hypothetIcal sources
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The pollutants to be Included In the analysIs should mclude HzS and any other component
present m such concentratIons as to cause concern There are many models to be used to
predIct aIr qUalIty The Gaus!ilan plume model for contmuous sources IS surely the most •
wIdely applIed and seems to be the best also In geothermal cases

The model to be used shouldbe selected takIng Into account the charactenstics ofthe terraIns
surroundIng the future powerplant There are In fact models takIng Into account the presence
of buIldmgs, wet and dry depOSItIon, and hIlls around the sIte Table 4 shows some of the
most utIlIzed and advIsable models

All these models are able to predIct receptor concentratIon for each type ofmeteorologIcal
sItuatIOn that may occur (wmd dIrectIon, wmd speed, atmosphenc stabIlIty) and calculates
annual, monthly or 24-hour average concentratIons of pollutants

It IS Important to stress that results ofthIs type ofmodel depend heavIly on the meteorologIcal
Input data such as heIght ofInVersIon layer, stabIlIty classes, WInd dIrectIon and speed The
resultmg pollutant concentratIons may vary more than one order of magmtude, dependIng
on the heIght of the InVerSIOn layer, WInd dIrectIon and speed, at the same dIstance from the
eIDlttIng source

SOME GAUSSIAN PLUME DISPERSION MODEL

First 4 are recommended by U S EnVIronmental Protection Agency and are available from the NatIonal
Technical Information ServIce, US Department of Commerce The fifth IS recommended by National
Alternative Energy Agency of Italy •Model

Name

VALLEY

COMPLEX I

MPTER

ISCST

D1MUtA

DESCRIPTION

Steadystategaussian plumedispersion algorithm deSlgnedforestirnatit1gemleY24profatltUJ8l
concentration resulting from emissions up to -SO point and area,sources:d:rnplrlcal.:dispeJSforr
coefficlents-are usedand Includes adjustments forplume rise and limltectmbdng~:- - -
Plume heIght is adjusted according to t!.~tI!~!y!bon t¥1dstabllgE.~k ...._~""""- ~~

The dispersion assumption In thiS model IS based pnmanly on the Valley model Plume height IS
adjusted by the near Impingement method dunng stable conditIons and the half heIght method
dunng neutral or stable conditions As In the Valley model honzontal dispersIon dunng stable
penods emplncally Includes the effects of terrain

..... No ........ """<-..... ...... "" ........ ""

DIspersion model foresbmatlnghourly or annual concentration In flatorslightlyslopmgferrains
It takes mto account plume nse. downwash phenomenaand-posslbJe Qbemtcal reactton~ NOf-to
be ulIbzed In complex. terrams ~w...... -. ""..., _.... ..,... """'"~ ~)y""y """""*'" ...--., ......... lY _

Itwas deSIgned for modeling complex source configuration (pomt volume and area) mareaswith
relatively flat terrains Buddmg wake algonthm area Included to Simulate the presence of building
near the sources GravItatIonal settling and depOSitIon routines are also Included It IS thus
pOSSible to evaluate cooling towers dnft depOSition

..... _..............., -
GausStanplumedlsperstonrnodeJ ltcalculatesannualandhourlyconcentratJon.Thenewversion
takes IOta account terratn morphology. Routines to evaluatello wind concrrtJons ancldeposJtfoo
rate are also Included.
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Very often meteorologIcal data are not avaIlable or are avaIlable only for dIfferent sItes or
for short penods of tIme In thIs case, the utilIzatIOn of the short-term version of the above
mentIOned models can be useful maxImum hourly ground concentratIon In the WONt
meteorologIcal case may be detenmned

The meteorologIcal sItuatIon In which the WInd blows at a speed ofl meter per second from
the source to the receptors In all atmosphenc stablhty conditIOns wIth the InverSIOn layer
pi aced at the most frequent heIght m the regIon IS general IyVlewed as the worst-casescenano
Fog condItIons are generally not taken Into consIderatIOn unless thIs particular meteorologi
cal c;ltuation IS expected to occur

Dlc;perslon models are not able to predIct conc.,entratlon when WInd speed IS lower than 1
meterpersecond Ifthis sItuatIOn IS forecast as the moc;t frequent, othertypec; ofmodeIs have
to be consldered

25.22 Assessment methodology The simplec;t Wcl.Y to a~c;esc; the Impact IS to perfonn a
companson wIth laws, regulatIons, and accepted standard'>

The companson may be carned out between accepted standards for emiSSIons and/or hy
companson of the expected aIr concentratIOn levels with the recommended or lmpoc;ed
cntena for aIr quahty

When such standards do not eXIst, an assessment ofthe effectsofthe presence ofthe pollutant
In the au on human, flora, and fauna health should be given

H2S emIssIons oftenproduce concerns and sometimes Citizen complamts ThiS IS mamly due
to ItS offensIve smell so that present H2S concentratIOn cellmgs are generally deSIgned to
elimInate such odors These hmlts are based on odors, not on demonstrable physIOlogIcal
effects, and are ratheraImed, ofcourse, at satlsfYIng nearby Inhabl tants than protectIngpower
plant workers ThIS IS one of the reasons why different countnes react differently to H2S
release problems depending on public pressure or tounst attractIOns In the vlclmty of
geothermal power plants

A revIew ofthe dIfferent laws governing thiS matter IS beyond the scope ofthe present work
Table 5 provIdes some norms on emiSSIon hmlts and aIr quahty Table 6 summanzes the
effects of hydrogen sulphIde on human beings

Nevertheless, It has to be stressed that the effect of H
2
S on humans, ammals, and plant hfe

at concentratIons as low as smell threshold (more or less 30 ppb) IS not known Apparently
no eVident damage IS reported to the Larderello populatlon, which has been exposed to thiS
level ofconcentratIOn for more than 40 years It IS also Important to stress that HzS does not
accumulate In the human body and that there are towns (Rotorua m New Zealand, for
example) where natural concentratIOnsofH

2
S as high as 30 micrograms per cublc metermay

be measured The figures presented In the tables may help to onent assessment procedures

35



AIR QUALITY STANDARD AND EMISSION UMITS FOR H2S

Country or OrganlDtlon Emlulon Umlt Air Quality Standards .,
USA (Callfomla) 2 kg/h per well (dunng test or drilling) 42 I1g/m3 as max hourly concentr

100 gr per gross MWh (dunng productIOn) to be exceeded less than once
In the year

USA (HawaII) 8 5 Ib/h per well (dunng test or dnillng) Max allowable ,ncrease In ambient
8 51b/h per well or 150gr per gross MWh concentr 35 I1g/m3
whichever IS greater (dunng production)

EPA 7 I1g/g as continuous exposure

Italy Max allowable concentr 100 mg/m3 when 42 119/m3 average on 24 hours for
H

2
S flow No limit If flow IS lower than some urban areas

170 kg/h*

New Zealand 70 I1g/m3 as max hourly concentr
within geoth field

* The same law Indicates hml1s for As and Hg

As concentration In entramed liqUid lower than 1 5 mg/m3 If arseOlc flow IS higher than 5 gth

Hg concentration In entrained liquid lower than 0 4 mg/m3 If mercury flow IS higher than 1 gth

EFFECTS OF H
2
S ON HUMANS AND PLANTS

Concentration
l1g/m3

1-45

10

500

4500

ooסס2

2000060000

150000

900000

ooסס150

Effects on humans

Odour threshold No reported Injury to
health

Threshold of reflex effect on eye

Smell perceptible

I
Maximum allowable occupational exposure for I
8 hours (Amencan Conference of Governmental
Industnal Hyglemsts tolerance limit)

Strongly perceptible but not Intolerable smell
Maximum concentration causing lung Irntatlon

Olfactory fatigue In 2-15 minutes, Irntatlon of
eyes and respiratory tract after 1 hour. death In
8to 48 hours

Fatal In 30 minutes

Immediate unconsciousness and rapid death
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Effects on plants

Stimulation In growth of lettuce
sugar beet and alfalfa

As above

It begins to cause leaf leSions,
defoliation. reduced growth In
senSitIVe speCieS

It causes leaf leSIOns, defoliation
reduced growth In sensItive spe
cies No effects on grapes. walnut,
pears

Table 6

•



•

•

A further consideration on H2S has to be added when dispersed 10 the atmosphere, H2S
oXidizes (10 some hours) to SO2 SO21S awldely studied pollutant, and the alrquahty standard
for S02 may be apphcable also for H

2
S

The effects ofmercury and othermetals(as arsemc) maybe assessed by companngcalculated
depositIOn rates from the coohng tower dnft with the maximum amount ofmercury or other
metal wluch can be spread on farm109 lands These quantities are (for example, 10 Italy)

Arsemc 100 grams per hectare per year

Mercury 15 grams per hectare per year

2 5.2.3 MitIgation measures Several processes to control or reduce hydrogen sulphide
released 1Oto the atmosphere have been studied and developed The best method should be
selected talong 1Oto account the emiSSion limits, aIr quality standards, and overall economic,;
of the process

A short list of the most known processes IS proVided below

a DispersIOn ofnoncondensable gases at high elevations by means of tall chimney.,
or In the cooling towers

ThiS Isone ofthe most economical ways ofcop1Ogwlth the H
2
S problem and has been adopted

10 Italy and New Zealand This method may be applIed only IfemiSSion hmlts are respected
The height of chimneys must be determ10ed consldenng air quahty standards, H2S concen
tration, and costs

b ElimInation of HzS from the stream of noncondensable gases by chemical
absorption and reaction

In thiS case, the process can ehmmate H
2
S both from coohng water and hence reduce

eml';Slons from coohng towers and directly from the stream of noncondensable gases

Removal from coolIng water

The ehmmation ofhydrogen sulphide from cool109 tower waters IS especially reqUIred when
a direct contact condenser IS used In thiS case, 10 fact, a large portIOn ofH2S passes 10 hqUld
form On the contrary, when surface condensers are used, the elImmatlon of H2S from the
hquld IS not generally reqUIred

Treatment of the condensate/coohng waters may be obtamed by usmg H
2
0 2 as an oXldlzmg

agent but the Iron catalyst system IS now preferred, 10 the latter system, ferrous sulphate IS
added to the clrculatmg waters upstream ofthe coolmg tower, which IS able to help sulphur
to be OXidized to form elemental sulphur
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Removal from the noncondensable gas stream

There are many ~S abatement systems that can be utlhzed to reduce concentratJon In the •
noncondensable gas stream, among winch

Burner/scrubber system. Noncondensable gases from the condenser are removed
and sent to the combustor and are mcmerated at 1,1OO°C With excess air to convert
the H2S mto S02

Tins system IS expensive The hot gas IS quenched by direct contact With water and
cooled to approXImately 70°C The gas IS then contacted WIth an aqueous solutIOn of
sodIUm hydroXIde In a scrubber The removal effiCIency may be as hIgh as 99 98%

Stred.ford Process A Stredford umt converts H2S to elemental sulphur ~S IS
essentIally oXlwzed by arr to sulphur and water With vanadium as a catalyst The
Stredford process can achIeve a noncondensable steam-phase H2S effilSSlon control
effiCiency of99 9% Tins process produces elemental sulphur that has to be chsposed
of

LOCAT Process Noncondensable gases are removed from the condenser and sent
to the LOCAT umt where the gas IS bubbled mto the bottom ofthe absorberchambers
In the LOCAT absorber/oxidizer As the gas bubbles up through the sllght alkalme
solutlon, the H2S IS absorbed, IOIDzed, and finally OXIdized to sulphur by the femc
Ions Overall effiCiency IS as Ingh as 99 95%, It has never been used m a geothermal
power plant

Dow Chemical RT-2 Process The RT-2 system IS a propnetary abatement process
based on mcmeratlon and scrubbmg It IS muse m a geothermal plant m HaWaii and
at the Geysers

ReinjectIon The noncondensable gases are removed from the condenser, com
pressed, and sent to a remJectJon well ThIs system can be used only If ~S
concentratIOn m the noncondensable gas stream IS very lugh and other methods are
therefore not econoffilcal At present, remJectJon IS not used m any geothermal power
plant When consldenng tlus way to elImmate ~S effilSSlons, particular attenuon
must be focused on the selectJon of the matenal to be used for remJectlOn pipeimes
Very lugh corrosIOn rates and hence nsk of arr pollutlon have been recorded These
IIffilts were establIshed on the basiS of expenences m Larderello, where geothermal
energy has been produced for over 70 years, WIthout any apparent nse m mortalIty or
nsk of cancer attnbutable to the geothermal development

Recently, the use ofnew catalyzers that OXIdize the~S mto soluble sulphate, whIch
IS sent WIth the remJectlon hqulds, has been developed ThIs catalyzerIS locatedmthe
coolIng tower pond and does not requIre speCIal eqUIpment

AchOIcebetween thedIfferentmethods IS difficult, depending onthedifferentcharactenstlcs
of the geothermal flUids
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I
: Also, costs may dIffer wIdely A rough estImate may be gIVen accordmg to the followmg values

denved for an noncondensable gas stream of5 tons per hour and an H
2
S percentage of about 1%

Stredford

LOCAT

RT-2

Reinjection

T-otal Operating Cost
(US$ per hour)

13

18

35

dependlng on charactenstlcs
of reInjection wen
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NOISE SOURCES ASSOCIATED WITH GEOTHERMAL DEVELOPMENT

Activity Typical sound level at 30 m from
geometric centre of the source dB(A)

Site preparation/road construction Vanable depending on the used
machinery

Geothermal well dnillng Between 80 and 85 at 30 m from
diesel engines

Geothermal well unsllenced 120

Geothermal well with cyclone muffler 85

Construction of facilities vanable

Generating unit operation

Turbine / generator building I 60·70

Steam vent gas ejector
I

90 - 110

ICooling tower 70 -75
I
I

Table 1
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2.5.3 Impacts on nOISe levels

2.5.3 1 Idenbficatlon and forecashng ControllIng nOIse from geothermal resource
development IS Important to ensure both worker health and safety and commumty accept
ance NOise exerts a dIrect Impact that IS temporary (hnked to the geothermal reservOIr's
operatIOn), capable of bemg mitigated, cumulative (If there are other nOIse sources), and
capable of exertmg a residual effect on the health of exposed persons

NOI~e sources generally associated with geothermal developments are speCified In Table 7
with some typical sound pressure values The reported values are based on measurement~

of typical equipment but are only indIcative and may be very different from SIte to site
depending on the equIpment used

Sound level at the receptor level may be forecast by USIng the followmg relationship

L=LO-DS-DA-DG-DE-DF

where

L IS the nOIse level expressed as Leq at the receptor 10 dB(A)

LO IS the basiC nOIse level of the source as shown 10 Table 9

DS IS the attenuatIOn due to geometnc spreadmg, that IS,

DS = 20LOG (d/d l )

where

d2 1s the dIstance ofthe receiver from the source and d
1

IS the distance at which L was
measured, that IS, wave divergence reduces sound pressure level by 6 dB every time
the distance from the source doubles

DA IS the attenuation due to air absorption

DG IS the attenuatIOn due to ground ah~orptlon

DE IS the excess attenuatIOn due to features such as natural or artifiCial barners

DF IS the correction to take account of sound reflectIon

There are many models usmg the above-mentIOned equation to assess sound pressure at
receptors, although a first estimate may be gIven very rapIdly Of the above-mentioned
factors that affect the nOise volume, the pnmary are dIstance and barners The effect of
distance may be evaluated as shown above, and the barners generally abate nOIse level hy 5
to 10 dB (see Hams)
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The other above-mentIOned factors become significant when distances between source and
receIver become large (more than 300-400 meters) In these cases, the utIlizatIOn of more
sophisticated models IS necessary and the knowledge of emiSSIOn spectra IS reqUired

2 5.3 2 Assessment NOIse IS one of the major environmental problems of modern hfe, one
over which legislators, for a long time, have had the least power Unfortunately, It IS
mseparable from normal human activIties and urban growth Only recently has It been
regulated by a specific legIslatIOn

The legal aspects of community nOIse control range from the general laws agamst public
nUl~ances to detailed laws and regulatIons which hmlt the nOIse that a given source may make
to land-use restnctlon designed to protect nOI<;e-sensltlve land use

Smce local laws and regulations are generally absent or difficult to apply, the followmg
cntena may be applIed for the evaluation of nOise

The environmental Impact of nOIse can have <;everal effects, varymg from heanng lo~<; to
annoyance A nOIse problem IS Said to eXist when nOIse mterferes With human actlVltJe<;
Specifically, suffiCiently loud nOIse may

1 Damage heanng or health

2 Interfere With work chores

3 Interfere With speech commUniCatIon

4 Interfere With sleep

5 Cause annoyance

Table 8 proVides the generally accepted damage nsk cntena for hearmg The generally
accepted nOIse level to date has been that, Ifthe ear IS exposed to 90 dB(A) Leq for 8 hours
per day over 20 years, permanent deafness Will occur Further studies have concluded that
there IS a nsk of partial heanng loss leadmg to POSSIble permanent heanng damage after 40
years of exposure to steady dally nOIse level of 75 dB(A) Leq for 8 hours per day

In commumtIes, nOIse control annoyance and phySIologIcal damage may occur at a much
lower nOise level

StudIesonsleepmgpeople have shown that nOl<;e affects sleep m a number ofways, Includmg
shortenmg the sleepmg penod and IncreasIng the number of awakemngs The questIon of
adaptatIOn to nOIse has also been studIed Although some adaptatiOn seems to occur for low
mtenslty levels, there seems to be little or no adaptatIOn to nOIse levels above 60 dB(A)
mdoors
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DAMAGE RISK CRITERIA FOR HEARING LOSS

Maximum allowable NOise level

duration per day, h dB(A)

8 90

6 92

4 95

3 97

2 100

1 5 102

1 105

05 110

025 or less 115 (maximum)

•

TableS

In addition to the dIrect effects of nOIse on health, sleep, and commUnICation, there are
indIrect effects of annoyance which are related to the way a person feels about nOIse It has
becomecommonpractice tobase nOIsepolIcy decI~lons orremedial actionsonthe cumulative
percentage of people who descnbe their nOIse exposure as annoYlOg or hIghly annoYing
Several nOIse scales have been establIshed based on these responses Table 9 prOVides an
example of thiS type of scale (drawn from ItalIan legislatIOn)

2 5.3.3 Mlhgatlon measures Most geothermal ~Ites are distant from populated areas, and •
on-~Hte construction workers and operators must apply protective measures, as necessary

If Iiome receptor IS close to the area of activity, the follOWing mitigation measures can be
adopted

a Drdlmg Use sound barners around air compressors, diesel generators (If the dnllIng
rIg IS electnc), and hOIsts

b Production tests ConventIOnal mufflers are not used because debrIS IS vented With
the steam Use perforated steel plpe~ at least 1 meter under the surface of a pond or
a vertical twlO cyclone or a honzontal Mralght-through Silencer or a rock muffler

c Operation AVOId ventlOg to well, since thlli creates a great deal ofnOIse and severely
damages the surroundmg vegetation Dunng emergency, deViate steam flow to well
Sized Silencer

In~tall awell-SizedsIlenceron the gas ejectorsystem Separate the nOIse sources from people
who are lIkely to be annoyed and aVOId bUlldmg coolIng towers at a distance closer than 500
meters from the receptor

•
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MAXIMUM ADVISED SOUND LEVEL OUTDOOR

Land use Maximum level Maximum difference
Leq IndB(A) between background

I level before and
after Leg In dB(A)

day-time night-time day-time night-time

Very sensitIVe
areas(1) 50 40 5 3

I
ReSidential areas 55 45 I 5 3

Mainly residential areas 60 I 50 I 5 3
I I

Urban areas 65 I 55 I 5 3

I I
Mainly Industnal areas 70 60 5

I
3

,
Industnal areas 70 I 70 7 7

(1 ) Educational facilities hospitals convalescence homes churches
wildlife sanctuanes

Tabfa9

I'
{I

II ,

2 5 4 Impacts on land resources

2.5.41 Induced seismicity

2.5411 IdentlficatlOn and forecastzng Geothermal resources are generally located In

areas of high heat flow alongtlunnmg crust zones Thus, areas that are geothennally active
ale;o have a high hkehhood ofbemg seismically active

The major concern with mduced seismicity IS the potential for mJury and lose; ofhfe, as well
as property damage, resultmg from an earthquake These Impacts, although mduect and

-sno-A,f' '.:Irp 1rrl>ul>M::lhlpt'14U "", u ..............._._...... __

Episodes ofmduced seismicity are 10 pnnclple possIble 10 geothermal fields when remJectlOn
IS takmg place RemJectlOn may In fact open and lubncate eXlstmg fractures, causmg
Increased seismiC activity

Nevertheless, documented reports of mduced seismic actIVity only refer to when flUids are
pumped mto subsurface clay aqUIfers 10 the contmental area (dunng 011 research) ThIs type
ofoccurrence IS highlyunhkely mgeothermal ree;ervOlrswhere generally thesubsurface rocks
are self-supportmg and saturated WIth water Thus, mJectlon of water mto the subsurface
would SImply dIsplace water already there and would not act as an added lubncant

Although the relatIOnshIp between geothermal actiVity and seismicity IS debatable, some of
the countnes mvolved 10 geothermal remJectlon have set up mlcroselsmlC momtonng
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equipment capable of detecting seIsmIc events, even those of a very small magmtude
Permanent mIcroseismIC control networks are reportedly used In New Zealand, Italy, and
Japan to stop reinjectIOn If necessary when seismiC actiVIty exceeds some pre-establl'ihed •
values

2541 2 Assessment The potential of Induced seismIcIty at a geothermal sIte cannot be
a<;<;e<;<;ed because causes and mechamsms of Induced seismicIty are not well understood
Nevertheless, there IS a long expenence ofremjecllon around the world showing that sel<;mlC
events cannot be dlfectly correlated to geothermal actiVIty

2541.3 Control methods The recommended sequence of actIons to thoroughly under

stand the possible tnggenng of an earthquake mduced by remJectlOn are

a GeologIcal mapp10g Develop detal1ed geologIcal maps of sIte area to a<;sess specIfic
hazards such as landslides and surface fault ruptures

b Conduct detal1ed subsurface exploration (sample collectIon) to determine potentIal
hazards

c GeophySical surveys to determine performance dunng an earthquake of <;Ite matenal

d

e

If necessary, set up a selsmometnc statton c1o<;e to the reinjectIOn well durmg tests In

order to IdentIfy the hypocentral coordinates of mlcroselsmlC events and hence to
eVIdence the poSSIble mIgratIOn ofseIsmIc focuses and venfy the pOSSIble correlatIOn
between remjectlon and local selsmlt. at.tlvlty

As a precautIOnary measure, It IS advisable to aVOid reinjectIOn m areas close to active
faults, especIally those WIth compressive fractunng •

2 5 4 2 SubSIdence

2542 1 Identzficatzon and forecastmg SubSIdence IS the smkmg of part of the earth's
cm<;t SubSidence IS cau<;ed by compactIOn of the sediment and rock underly10g an area
follOWing removal of a geoflUld (011, gas, groundwater or geothermal flUIds) Although
suh<;ldence IS In Itselfa dIrect and residual Impact stemming from the flUId extraction, It also
ha<; 10dlrect secondary effects, such as the floodmg ot subSIded areas and the destructIOn of,
or damage to, faCIlities In geothermal energy development, the two major factors that
Influence subSIdence potenttal are

a geothermal field deSign and operation a<; they affect the dIstrIbutlon and quantity of
Withdrawn and Injected flUIds, and

b the sIte's geological structure and geohydrauhc characteristIcs

Suh'ildence can take place under vaned t.lrcumstance,> ofgeology, hydrology, and tectomcs,
but It occurs most often when flUIds are Withdrawn from an aqUifer consistIng of a porous
medIUm 10 a compressIble and/or fractured bed
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One of the best-known examples of such e;ubc;;ldence occurred at Wllmmgton oil field
(Cahforma) where vertical and honzontal dlc;;placement reached 82 and 37 meters,
rec;;pecnvely In geothermal energy fields, the moc;;t wIdely known example IS Warakel (New
Zealand), where subsidence rates of 40 centimeters per year were reported

HIgh-temperature steam-dommatedsites are not as c;;ubJect to subsidence, smce the rock umtc;
In the reservOIr must be competent m the first place Even though thiS IS generally true, a c;mall
subsidence rate IS reported at the Geyser (2-4 centlmetere; per year)

Although there IS a potential for subsidence, hydrothermal reservOIrs are not ae; subject to
sube;ldence as geopressured reservOIrs, where subSIdence IS almost a certamty Geoprese;ured
zonee; have such a high subSIdence potentIal becaue;e the thick e;edlmentary e;equencee; In
which they are found are undercompacted and the water trapped m the\e sequences actually
bear part ofthe hthostatlc load WIthdraWing the water tram a geopre\\ured ree;ervOlr all owe;
compaction of these rock umts and result 10 c;ub~ldem...e Stedm-domIndted reservoir (the
Geye;ers and Larderello) represent the two end~ ot the e;pectrum The ree;ources with

- charactenshcsbetween these-extremeswdl have vanable potential forc;ubsldence, dependmg
on the geologIcal structure and reservOir rock potential for c...ompactlon The plant design and
withdrawal and remJectlon strategies will determme the rate and the amount of e;ubsidence

2 5 4 2 2 Assessment The major concerns with sub~ldence are the effects on the surface
The amount ofeconomic damage done on the surface, however, depends on surface land ue;e

Indirect effects of subSIdence mclude floodmg, dam failures, and surface faultmg

Ae;sessment IS stnctly related to the control methodology

2542.3 Control methods A site-specific momtonng might be useful to dlstmgUle;h
sube;ldence caused by geothermal development from other human actlvltlee; and natural
sube;ldence

Momtonng should start before geothermal development and contmumg through develop
ment of resources

Furthermore, a very good control techmque may be employed to hmlt the amount of
sube;Idence

All the operators agree that reInjection ofthe Withdrawn fluids IS a Viable control method and
that It Will hmlt the amount of subSidence expenenced at and around the resources

In any case, the developer ofgeothermal energy should account for subSidence 10 the deSign
of the geothermal plant and field for both environmental and economic reasons

i
"
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2 5 4.3 Impact ofsolul wastes

2 5 4.3.1 IdentificatlOn and forecastzng

a Drdhng phase:The accumulated dnl 11 ng detntus and mud m the Pit close to the dnIhng
are the mam wastes generated by the dnillng These muds are generally tOXIC and may
reqUire treatment before beIng elImInated

AccordIng to expenence, the total volume ofdetntus and mud to be produced by each
well and the total amount of wells m the project should be calculated

b Operatmg phase· The mam sohd waste produced m the generation facJllty IS the mud
that accumulates m the ponds of the cooling towers AdditIOnal solId wastes can be
created as a result ofthe formation ofscales and scalIng In the reInjectIOn pipelIne, twl n
Silencers, and others The mud may be composed ofelemental sulphur, lTon and other
mmor compounds The scales could consist of SIlIca or sulphur from heavy metals,
WhiCh are not necessanly hazardous

An annual figures for these muds should be estimated, even though they may fluctuate
between 100 and 200 CUbIC meters per year m a medIUm-sized plant

•

c

d

Other potential solId wastes could be those stemmmg from the possible mItigatIon of
H2S m the plant, such as sulphur and other matenals, whose amounts would depend
on the total concentration of H

2
S

The garbage from the workers IS another solid waste to be conSidered, whose quantity
can vary according to the number of persons that permanently lIve m the area (plant
workers and the familIes oftheworker<;whohve In the area) ThepercapitaproductJon
of solId household wastes can fluctuate between 0 2 and 0 4 kilos per mhabitant per
day

•
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The madequate disposal of these wa<;tes exert c1 direct Impa'-t on the soli, plant hfe, water
re<;ources, and eventually the landscape S01l Impac..ts can be resIdual, whereas the other
Impacts can be over the medIUm and long term

2 5 4.3 2 Assessment and control The amount and chemical charactenstlcs ofsolId wastes
are the basiS for assessmgthe hazard and/or need for speCIal dlspo"ial In additIOn, comparIson
WIth local regulatIOns should enable an assessment of the Impact's Importance DependlOg
on their chemIcal charactenstics and the area S geologIcal wndltlons the dnllIng muds can
remain In the collecting Pit or may reqUire dIsposal m other areas under speCific condItion<>

The muds ofthe coolIng towers can be removed penodlcally from the coolIng tower depOSit
and collected In an evaporatIon pond The remamIng solId waste can be covered over With
earth If the mud IS tOXIC, It should be carned and elImInated accordmg to regulations
applIcable to hazardous wastes The same applIes to waste<; stemmIng from plant H

2
S
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mItigation (sulphur and other materIals) Sohd household wastes should be dlc;posed of In

manual sanItary landfills, SUItably located, deSIgned, and operated

2 5.5 Impacts on ecological resources

255 1 IdenhficatlOn andforecastmg Probable envIronmental Impacts on bIOta Include

a Direct loss ofhabitat and destruction ot natIve plant commumtles as a re~mlt ofland

cleanng for geothermal faclhtles Thl" I" a dIrect and re"ldual (lITeverc;lble) Impact In

the affected area

SItingofroads and well SItes dunngthe exploration phase, as well a" tranc;rmsslOn hnec;,
power plants, and other faclhtles dunng the later conc;tructlOn and operatIOnal phac;ec;,
should be exammed to determme the qualIty of plant and ammal c;peclec; that WIll be
dIsturbed An approxImate assessment ofthe quantity oftreec; and vegetablesdlsturhed
should also be gIven, as well as ammal c;pecles, by means ofdIrect or mdlrect method"

b InvaSIOn ofcleared areas by Introduced weed c;pecle" ThIS IS an mdlrect Impact and
can eIther temporary or permanent, dependmg on the mitigation or control meac;urec;
that are apphed

Disturbed SItes such as unpaved edges ofroads (c;houlders) and open roadsIde" are
pnmesItes forweeds From such area", the weed c;pecle~may move mto c;mall opemngc;
In surroundIng forests, occupying space once w~ed by natIve speclec; InvasIOn by

Introduced plants may also reduce the habitat quahty fornatlve biTds and mvertebrates,
thus affectmg the dlstnbutlon of these orgamc;mc;

c Long-term effects on bIota dunng operatIOn pha~e Air emiSSion, water spIlls, and
nOIse from day-to-day operations are the pnmclry concern" when dlscusc;mg long-term
effects

A "hort 1Ist of pOSSible effects on flora and fauna c;temmmg from emItted substances were
prOVide In the precedmg paragraphs

2 5 5 2 Assessment Assessment Will be based on the relative Importance of the specIe"
hvmg In the Impacted area presence of endangered or rare speCies, forest, and plantatIOns

2 5 5.3 Mlhgatlon measures MItigatIOn measures are cruCial m areas where geothermal
faCIlities can exert an Impacton forests orendangered species Among the pOSSiblemItIgation
measures, there are

LimIts on vegetatIOn removal to only that which IS essential DITectional dnlhng so a"
to dnll up to five wells m less than one hectare BUlldmg all the transmIssIon hnes along
eXlstmg road corndors to mmlmlze vegetation removal
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RevegetatIOn with natIve matenal~ as c;oon as poc;slble QUIck revegetatIon of the
disturbed areas provIdes shade, thus reducmg the weed populatIon

Contmual momtonng ofdeveloped areas for weed~ and appropn ate methods ofweed
control

2 5 6 Souoeconomlc Impacts

2 5.6 1 Land use Impacts

2 5 6.11 Identlficatzon andforeca~tmg Land need" dUring a geothermal development can

be temporary (constructJOn and dnllIng phase) and permanent (operatIOnal phase)

a Temporary land take

Dnlhngslte

Generally mvolvec; an area of half an hectdre per wt:ll, WhKh mll~t be dedred and graded

Adjacent to the drIll rIg are mud pumps, mud tanks, generdtOI \, dnll pipe racke;, tool house,
storage tanks, and collectmg pIt for produc..tlon te,tc;

In addition to all ofthese landreqUirementc; dnlhngentml~ aCCeol>SWdY dnd Ioadcon~tructlon

The land reqUIrement for dnllIng well'i h.l.\ to be calcuIJtt...d, beanng m mmd that land take

for dnllIng work IS temporary

At the same time, the natural plant area, cllong '"'!th a It~t of tht' plclnt spec..le'i, that WIll be
destroyed has to be gIven as de~cnbed ahove

It has to be borne m mmd that productIOn test'i may attect large areac; around the collectIng
pIt by provokmg vegetatIon damage'i becau'ie of the heat delivery clOd entramed droplets
depOSItion As a rough figure, an area WIth d rddlUs ofmore or lec;s 1DOmeter'i may be affected
dunng productIOn tec;ts Also, thI\ zonl hdC; to be accounted for when land needs are
calculated

ConstructIon of power pltmt and gathen ng syc;tem

It IS dunng thiS phase that land dIsruptIon I~ mort' nOll( t-able dnd probably most slgmficant
PIpes themselves are buIlt at prec;ent on the ~urtdc..e although 'iome wn'iideratlon has been
given to mstallIng underground pIpe.. III ~ome c..ountnes (UnIted States, Italy)

A figure for land reqUIrement and cleclred pl,mt ~peCIe'i h(l~ to be given N> a rough figure,

total land needs tor a power plantloc..att'd In .1 ~team-domIntlttd reservoir <-an vary from 11
to 35 hectares per dnlled well
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It IS Important also, In thIs case, to stress that, once the wells are dnlled and the construction

pha'>e IS completed, the effects on land take begm to diminISh In any case, the,>e are direct
Impacts on current land uses, deemed to be mltlgable and temporary, ae; 10dIcated above

b Permanent land take

Permanent land needs must be considered accese; roade;, power plant, cooling towere;,
productIOn and reinjectIOn well eqUIpment site The eXistence of transmle;'>Ion pIpe'> to
geothermal SItes does not appreciably Influence land ue;e farming, for example, can contmue
among pIpelines

It wa,> evaluated that permanent land take IS lec;c; than 035 hectares per MW at the Gey,>erc;
(steam-dommated field) but may be more than 3 hectare,; per MW 10 water-dommated
re,>ervOlr

In short, forecasting of land take may turn out to be e(!<,y when the fea,>lblltty study Ie;
completed, and when plant type and size and re<,ervOir temperature are known The Impacte;
of land take are dIrect, permanent, and mltlgable (compene;atory or other meae;ures)

At the prefeasIblltty study level, Table 10 provide'> data for ac...hlev1Og a rough foreca,>t

APPROXIMATE LAND TAKE FORA lOO-MW GEOTHERMAL
DEVELOPMENT IN A WATER-DOMINATED SYSTEM

ReservOIr Temporary Pennanent
Temperature Dnlled Land Tclke Land Take

°c Wells· hectclre hectare

200 67 1500 100

250 39 850 70

300 26 550 50

*One dry well and one reinjection well were assumed for three productIve wells and

an average flow rate per well of 150 t/b

Table to

2.561.2 Assessment The assessment process should be conducted takmg Into account
pre'>ent land use around the area of future development

DependIng on the land use, an arbItrary value can be assigned to the land and an economIc
companson maybe attemptedbetween the arbitrary value and the value the land may asc;ume

I~
I
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For example, a 100-MW power plant can produce 800 x 106 kWh per year and hence a value
per hectare ofUS$SOO,OOO to US$l mIlhon, dependmg on the different charactenstlcs ofthe
plant, to be compared with the present land value •

2 5.6 1 3 Mztzgatwn

a Directional drilling IS the most widely used way to reduce land take Up to five wells
may be accommodated 10 an area only slightly larger than that prevIOusly needed for
one wellhead The additIOnal cost whIch results from thiS type of dnllIng IS partially
offset by the lower cost In plpehnes and, of course, 10 land

b Underground pipelines could m pnnclple be used to reduce land take At present,

they are not utilIzed due both to the high cost and the dIfficulty 10 mamtenance
operatIons

2 5 6 2 Impacts on water supply

2 5 6 2 1 Identzficatzon and forecastzng

Construction phase

When mud dnllIng of geothermal wells IS required, about 300 cubiC meters ofwater per day
are requIred for dniling 10 the softest formations and about 20 cubiC meters per day are
reqUired when dnlhng In hard formatIOns If net.essary, dedicated wells or ram catchment
sy~tems could be used to meet on-site water requirements

Long plpehnes could be necessary If underground water IS not avaIlable around geothermal
well~ In this case, adescnptlon ofplpehne locatIon and ofthe necessary tree c1eanngs should
be gIVen Meetmg these needs exerts a direct Impact on the water avaIlabIlIty and an Indirect
Impact on the pre-exlstmg uses of thiS resource, although Its duration IS temporary

Water IS not reqUired when aIr dnllIng IS carned out In steam-dominated geothermal
re~eIVOIrS

Operations

Clean watersupply seIVlce IS reqUired for drmkIngwater, sanitation, occupatIOnal safety, and
sometimes for chemical mIxing Normal use can be estimated at 50 cubIC meters per day for
a 50-MW power plant Dependmg on the locatIOn of the plant, water would be provIded by
the country water malO, developer-constructed wells, or ram catchment systems

Make-up water IS not necessary SInce generally condensed geothermal steam IS enough to
meet water reqUirements

AddItIOnal water consumption could be foreseen because of the presence of addItIOnal
household consumptIon generated by the employees ofthe power plant and mduced activity
Such further consumption could be as hIgh as 200-300 lIters per day per mhabltant
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kWh per year and heJg these water needs entails a direct and permanent Impact on available water supply

on the different charactenc

•

2 Assessment and mzttgauon An a~sessment can be conducted concernIng the
abundance ofnatural water 10 the development area but the overallimpacns-generally

h

to reduce land take Up toitchment systems can help to Improve the situation
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Meeting these water neede; entails a direct and permanent Impact on available water supply

2 5 6 2 2 Assessment and mztLgallon An ae;sessment can be conducted concermng the
relative abundance ofnatural water10 the development area but the overall Impact IS general Iy •
not high

Ram catchment systems can help to Improve the situation

Water recyclmg for Industnal actiVities could he highly u~etul where water Ie; scarce

2 5 6.3 Impacts on the economy alld SOCIal cOlldltlOlls

2 S 6.3 1 Identzficatwn and forecastzng SOCIOeconomic Impact\) heaVily depend on the

regional charactenstlcs of the area to be developed and on the people's attitude toward
geothermal activity

Ae; a rule, research on the economy of the area and an opmlon survey on people's attitude
about geothennal development can proVide a good tool tor ac;'ie'i~mg the Impact

A tImetable for both constructIOn and operatIOnal employment could be given to 'ihow
pOSSIble changes In economIc activIty

MalO Impacts could be

POSSible decrease 10 agncultural activity and the 'iub'iequent mcrease 10 servlce'i and
commercial actiVIties Tounst activIties could al'io mcrease dependmg on local
charactenstlcs Nevertheless, 10 New Zealand and Bohvla, the development ofwell'i
for energy purpose have led to lower earnmg'i from recreational actiVitIes, and thl'i ha'i
generated conflIcts In the local population

HIgher employment rates 10 the regIOn ali a result of both plant operatlon'i and related
actiVItIes Manpower demand can turn out to be very high 10 the conc;tructlon phac;e
(450 persons for a 50-MW plant)

Increase In pubhc services reqUIrements due to probable mcrease 10 the populatIOn,
espeCIally energy, transportation, commumcatlOns, health, and education

Increase mschoohng due to the needs ofemployees mvolved 10 bUlldmgand operatmg
the power plant

Temporary mcrease In populatIOn dependmg on the different phases of the proJect's
development

DetenoratlOn m the pubhc health conditions, owmg to emiSSIOns and nOise

Some ofthe above-mentIOned Impacts are directly tnggered by the project Itself, such as the
dechne In agncultural and hvestock-ralsmg activIties m the area occupied by the facIlities, the
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Meeting these water need'i entails a direct and permanent Impact on available water supply

2 5 6.2 2 Assessment and mztlganon An a'isessment can be conducted concermng the
rei atlve abundance ofnatural water I nthe development area but the overall Impact IS general Iy
not high

Ram catchment systems can help to Improve the Situation

Water recychng for industrIal activIties could be highly u\eful where water l'i scarce

256.3 Impacts on the economy alzd soczal COlldz/IOIlS

256.3 1 IdentlficatlOn and forecastmg SOCioeconomiC Impact'i heavily depend on the
regional charactenstlcs of the area to be developed and on the people's attitude toward
geothermal aCtiVity

A'i a rule, research on the economy of the area and an opinIon survey on people's attitude
about geothennal development can proVide a good tool tor a'i'ie'i~lOg the Impact

A timetable for both constructIon and operational employment could be given to 'ihow
pOSSIble changes 10 economic actiVIty

MalO Impacts could be

POSSible decrease lo agncultural activity and the 'iub'iequent lOcrease m 'iervlce'i and
commerCial actiVities Tounst actiVIties could al'io mcrease dependmg on local
charactenstlcs Nevertheless, lo New Zealand and Boltvla, the development ofwell'i
for energy purpose have led to lower earmng'i from recreational actIVities, and thl'i ha'i
generated conflICts In the local population

Higher employment rates In the regIOn ali a result of both plant operatlon'i and related
actIvIties Manpower demand can turn out to be very hIgh lo the constructIon pha'ie
(450 persons for a 50-MW plant)

Increase 10 pubhc services reqUirements due to probable Increase 10 the populatIon,
espeCially energy, transportatIon, commumcatlOns, health, and educatIon

Increase In schoolIng due to the needs ofemployees Involved In budd10g and operatmg
the power plant

Temporary Increase 10 populatIOn dependmg on the different phases of the proJect's
development

Detenoration In the pubhc health conditions, oWing to emISSIOns and nOise

Some ofthe above-mentIOned Impacts are directly tnggered by the project Itself, such as the
declIne lo agncultural and hvestock-ralsmg actIVities In the area occupIed by the faclhtles, the
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drop In tounsm, the nse ID employment dunngthe field and plant constructIOn and operation
phases, and a detenoratlon of the pubhc health conditIOns Other Impacts such as the nse m
service-sector aCtivIties, mdlrect Job creatIon, nse m the demand for pubhc services, and the
higher schoohng level, are mdueet or mduced LIkewise, some Impacts, such as the strong
demand for labor dunng the constructJOn phase, are temporary Other Impacts, such as the
ehmmatlon of agncultural actIvIties m the occupied areas, are permanent

prJor knowledge ofthe area's SOCIoeconomiC charactenstlcs, schoolmg and heal th levels, the
area's endemIC and common diseases, current public services, economic productIOn,
tounsm, etc (see sectJOn 245) ]S essential to quantify and forecast the changes to be

generated by the project

One of the most sens]tlve problems IS the pubh(" health Impact In the case of geothermal

energy explOitatIOn, there are no reports that a specIfic disease has been accelerated by air
pollutantc; (generally H

2
S), thanks to the low typical concentration of the area surroundmg

geothermal energy

High nOise levels, owmg to flaws m the control systems, can led to temporary or permanent
heanng ImpaIrments

•

No hazards to publIc safety dunng power plant operatIOns are generally reported Blowout,;
are m pnnclple possible and could have consequences for the populatIon hvmg m the
Immediate area surroundmg a well dunng dnllmg If the discharged flUId cont31ns a high
quantity of hydrogen sulphide ThiS rarely occurs •

2 5 6.3 2 EvaluatlOn and control As a rule, m these fields there are no legal standards that
can be used as comparative elements to evaluate the Importance of the Impacts As a result,
thl<; assessment should be conducted on the baSIS ofthe magmtude of the expected changes
population mcrease, resettlement ofcommumtles, additIOnal demand for clean water supply
and pubhc services m general, Improvement of schoolmg rates, Increase In the death and
dlc;eac;e rate, declIne In agncultural productIon, etc It IS necessary to bear In mmd that some

of these Impacts can be poSItive, that IS, benefiCial for local populatJOn conditions

In orderto mitigate the Impacts on pubhc safety, especially With reference to blowouts, wells
should not be dnlled In populatIon areas and addltlonal safety precautlOns should be taken
to aVOid any nsk of blowout

In additIon, a contmgency plan should be prepared In case as blowout does occur or If

e<;peclally negatIve atmosphenc condltJOns occur An emergency sItuatIon can anse when a
pre-determIned H

2
S concentratIon level IS attamed, under SimIlar meteorological conditions

dUring 12 hours or more For H
2
S, thIS level IS generally deemed to be 10 ppm the

contmgency plan should mclude a populatIOn evacuation program, coordinated wIth public

offiCials

•
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The mItIgatIOn measures for the other health Impacts are the same as those mdlcated for air

quahty control LIkewise, Impacts on economic activities hnked to water uo;;e (IrrIgation,

tounsm, other) are controlled by means of the measurel; referred to above for water Impacts

The posItIve Impacts should be enhanced to the extent possIble m order to mcrease the
proJect's benefits at both the local and regional level For example, touno;;m could be
promoted through support to local commumtles for developmg complementary actlvltlel;,
such as arts and crafts and others

Fmally, what should be sought IS 10 the msertlOn m the best way pOSSIble of the geothermal
project IOtO regIOnal and local development processes

257 Aesthetacs

25 7 1 IdentIfication andforecastmg A visual Impact analyo;;ls 10;; generally reqUired to
show the effects of the proposed development on the ~urroundmg lando;;cape

In general, the phySIcal characterIstics ofeach subzone of the propoo;;ed development should

be Identified and evaluated and afterwards related to the characteriStics of the propoo;;ed
power plant and assocIated faclhtles

It should be kept m mmd that some of the Impacts on the landscape are temporary, whereao;;

others are permanent Nevertheless, all are mltlgable

2572 EvaluatlOn and mltigatlOn A sItuation where the power plant and associated
faClhtles are completely vIsible from access roadways and from scemc roads l'i VIewed a'i the
worst case for vIsual Impact MItIgatIOn measures such as tree screens orotherbarnersshould
be conSIdered

Matenals used dunng dnlhng are often abandoned on the dnlhng Site, producmg a strong
aesthetIc Impact Cleamngofabandoneddnlhngo;;ltesshouldbemcludedamongtheproposed
mitigatIOn measures

258 Hazards In workmg environment Industrial security An Important aspect of
environmental control for Industnes IS to proVide adequate faCIlitIes wlthm the mdu'itnal
complex Itself to protect the health and safety ofthe workers ThIS Includes adequate safety

and aCCIdent controls and protectIOn agaInst tOXIC matenal and emanations

Common hazardous agents In geothermal environment are nOise and H2S

NOise IS easily controlled by supplymg workers With protectmg deVICes and trymg to hmlt
emiSSIOns dunng the design stage
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HzS concentratIon, especIally dunng dnlhng, should be controlled with a sUItable automatic
mOnitorIng system ThIs momtonng system should be able to produce an alert sIgnal when
HzS concentratIOn In the workIng envIronment exceeds a pre-estabhshed value, for example, •
from 1 ppm to 5 ppm, and an alarm sIgnal when concentration exceeds 10 ppm

In the first case, the cause of the hIgh concentratIOn has to be looked for and IndIvIdual
protectIve measures have to be adopted In the second case, IndIvIdual protectIve mea~ures

have to be taken and the mtenor emergency plan must be Implemented

26 EnVironmental MODitormgofthe FacIlity DependIng on the 10catlOnofthe power
plant, a mOnItonng plan could be necessary Water and aIr quahty should m pnnclple be
controlled

Water-monztonng plans should envIsage the collectIOn of chemIcal samples of possIble
liqUid dIscharge to control the stablhty of the emiSSIon

ThIS samphngshould be penodlcal (for example, once every three months) and should cover
both surface and groundwaters Its objectIve I~ to evaluate the concentrations ofthe elements
that could IndIcate a possIble contammatlon by geothermal flUIds, such as bonc aCid arseniC,
and others

The sample coHectmg and analySIS methodology should he selected carefully, beanngm mInd
that some elements are found at very low concentrations

The cost ofa water-monItonngplan IS very low and can be Implemented dIrectly by the power •
plant staff under the SUperviSIon of a local offiCial

A,r-momtonng plans could be Implemented by both statIOnary and mobIle statIons

Alr-momtonng plans may be more expensIve due to the hIgh number of pomts to be
controlled In order to estabhsh the Influence of power plant emISSIOns on au quahty

MobIle statlOns could be more useful m a prehmmary stage to define where fixed control
pomt~ should be located

The alr-quahty mOnItonng system should mdude mstruments for detectIng the follOWIng

minImum measure range

detectIon hmlt

mlrumum mea~ure range
detection hmlt

WInd speed

wmd dIrectIon

0-100 ppb
3 ppb

0-500 ppm
1 ppm

(range 0-50 mis, sensItIvity <0 5 m/s)

(range 0-360°, sensitIvity <03 m/s)
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The following section IS an excerpt from the United States Fish and Wildlife Service
(USFWS) techmcal manual on PhysIcal Impacts of Small-Scale Hydroelectric
FaCIlities and their Effects on Fish and Wildlife, 1984

4 2 3 Envlronmenta1 Effects, Trade-offs, and M1t1gat1on

a PhYS1Cal effects. Changes 1n stream flow reglme, lncreased
turb1dlty, and lncreased slltatlon are often the most 51gnlflcant con
structlon-related lmpacts of SSH proJects Large changes 1n streal1 flow
and water quallty may occur durlng constructlon When water 15 dlverted or
blocked, a dewatered zone may be created The severl ty of the lInpact of
dewaterlng depends on the nature and extent of the dlversl0n and the
eXlstence of ground water flow lnto the area, but lt may result ln stranded
flSh and the destructlon of wetland habltats. Roads, causeways, and fllled
areas, 1f not properly culverted, can obstruct the flow of water from s~al'

feeder streams and wetlands, effectlVely blocklng thelr contnbutlons to
the larger stream and creatlng pools of stagnant water

Sedlments are contrlbuted to the waterway through dredglng and the
dlsposal of dredge spolls, by demolltlon waste, and as a result of excava
tlon Vehlcles may compact s011s and destroy vegetatlon cover The
repeated passage of heavy vehlc1es results 1n a smooth surface wlth reduced
poros' ty and res1stance to water, Whl ch 1ncreases stormwater runoff rates
and can cause gully erOSlon. Thus, turbld,ty and downstream slltatlon tend
to lncrease as large areas are denuded of vegetatlon and as dlverted waters
or lncreased runoff erode otherwlse stable surfaces. The sedlments
ultlmately settle out, reduclng channel capaclty 1n streams.

b Chemlcal effects There 151lttle dlrect chemlcal lmpact due to
constructlon ~ ~ Alr pollutants may be released from equ1pment, from
burnlng waste and from dlrt on roads. Clearlng r1ghts-of-way for transmlS
510n l1nes and roads may lnvolve both herblclde spraylng and waste burnlng
The lmmedlate effect 1S alr contamlnat10n, often followed later by the
wash1ng of these mater1a1s lnto streams.

Changes 1n water qual 1ty caused by substances absorbed on sedlments
and washed 1nto streams may have slgmf1cant effects. Phosphorus, heavy

48



metals, and pestlcldes plus other tOX1C materlals may enter surface water •
1n thlS manner, t~ese substances can affect all levels of the aquat1c food
cham

Wash water from concrete mlXers contalns very f1ne part1culates that
are h1ghly alkallne Other potent1al sources of chem1cal contam1nat1on
1nclude sewage, ash from burned refuse, and sp111s of motor fuel, all, and
pa1nt W1th the except10n of stormwater runoff from the constructlon slte,
none of these sources lS ll~ely to contrlbute slgnlflcant amounts of harm
ful chemlcals to the enVlronment durlng a tYPlcal SSH constructlon proJect
However, accldental spllls of large a~ounts of dlesel fuel, herb1cldes, or
other wastes are always posslble and may have a maJor adverse 1mpact on the
envlronment.

After the dam lS completed, l"npounded water d1ssolves many of the
nutnents present 1n pre\1ously exposed salls Any organ1c debns on the
reserV01r bottom wll1 ultl'nately break down 3.nd go lnto solut10n as well
An addltlonal nutrlent source may be leachate from salls along the
reserVOlr shorellne The overall effect 1') heavy nutnent ennchment 1n
the new reserVOlrs, Wh1Ch often stlmulates prlmary productlon 1n the f1rst
few years It usually takes several years before a new 1mpoundment becomes
physlcal1y, chemlcally, and b101og1cal1y stable The 1nltnl h1gh levels
of productlv1ty may be followed by a decllne for a per10d of up to 10 years
(Ploskey 1981)

c. B1oloalcal effects Blo10g1cal 1mpacts of SSH proJect construc- •
tl0n may beirect and extended F1gure 15 lllustrates the extens1ve
secondary 1mpacts of one constructlon actlv1ty, vegetat10n removal

Some habltats and many of thelr assoclated organlsms may be totally
destroyed dur1ng such construct10n actlv1t1es as deforestatlon, dewaterlng,
temporary floodlng of terrestrlal hab1tats and wetlands, excavatlon of
borrow PltS, s011 scraplng, burylng debr1s, crush1ng vegetatlon by
veh1cles, herblc1de and lnsectlclde appl1cat1on, burnlng, or the channel
lzat 1on of streams Some habl tats recover natura 11y after constructlon,
whl1e some habltats may be permanently lost

Floodplaln habltats are ObV1ously the most d1rectly affected by SSH
constructlon Habltat loss may be small In terms of total land area, but
the ecologlcal effects are often much greater, because lowland hab1tats and
thelr assoclated plants and aOlmals are select1Vely affected. ThlS effect
1S part,cularly pronounced 1n arld reg1ons, where the r1verlne hab1tant has
a dlsproport10nally h1gh value.

Aquatlc organlsms may be affected ln varlOUS ways durlng construct1on.
Mlgrat1ng flSh may be prevented from movlng upstream 1f passage 15 blocked
durlng constructlon Even a short perl0d of blockage, ,f It occurs durlng
spawmng, m1gratl0n or Juvemle out m1grat1on, can el1mlnate one or more
whole year classes F1Sh may become stranded 1n the dewatered area when a
dlverslon 1S made or when the reserVOlr 1S dra1ned

•
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Lowenng reservo1r water levels 1n a rehab1l1tat10n proJect w1l1 •
reduce the area sU1tab1e for spawn1ng and subJects f1Sh eggs to dehydrat10n
(F1g 16) Drawdown may cause crowd1ng It may also result 1n the loss of
rooted aquat1c plants 1mportant as food or cover Predators have a greater
1mpact on f1Sh populat10ns when f1Sh are concentrated 1n poo1s v'nt1out
cover Compet 1t 1on for food among f1 sh can become 1ntense under these
cond1tlons Blast1ng, lf It occurs underwater or where a shock wave can be
transm1tted 1nto water, may adversely affect f1Sh (Coker and Holl1S 1950,
Hubbs and Rechnltzer 1952)

Substances tOX1C to flSh onglnate ln many ways. As equlpment lS
cleaned, very flne partlculate matter may be washed lnto streams, along
wlth waste 011 Leftover pestlcldes, herblcldes, and palnts, or thelr con
talners, may be dumped lnto the water or on adJacent land, however, there
are regulatlons agalnst such dlsposal The problem of stream pollutlon may
be much worse lf stream flow 1S reduced durlng dam constructlon

The sedlment moblllZed dunng constructlon reaches streams w1th each
ralnfall or due to wlnd, landslldes, and slope collapse Suspended
sedlment results 1n turb1d water, WhlCh may reduce V1S1b1l1ty, clog 9111s,
and d1strupt f1Sh spawmng If enough sed1ment settles out, 1t covers the
bottom wlth a smooth, dense layer, smotherlng bottom 1nvertebrates and
leav1ng the surface generally unsultable for spawn1ng by salmon1ds and many
other f1Sh specles It wlll also reduce the sU1tablllty of overwlnterlng
habltat for Juvenlle salmon1ds.

Terrestr1al amma1s are also affected by constructlon. Heavy equ1p-
ment operatl0n 1S nOlsy and may cause anlmals to avold thelr usual habltats
and waterlng areas As the frequency of vehlcular trlps to the slte
lncreases, the danger of k1l11ng anlmals on the road lncreases The
transltlon from "Jeep roads" to graded, wlder access roads means that many
more recreatl0nal users can reach the slte Both workers and vlsltors may
engage 1n huntlng and f1shlng, off-road vehlcle use, and camplng, WhlCh
lncreases the rlsk of flres and other d1 sturbances to w1ldllfe and vegeta
tlon.

The removal of vegetat10n reduces avallable food supplles and
reproductlVe sltes, Wh1Ch may result 1n greater competltlon, mlgratlon to
other sltes, or loss of specles from an area.

In the flnal stages of constructlon, the slte may be replanted or
landscaped When the speCles used In landscape plantlngs and ground covers
are 1ntroduced, they may be of 11mlted value to local wl1dllfe or even
lnvolve new weed specles, plant dlseases, and lnsect pests.

d Seasonal and reglOna1 factors The constructlon of a sma 11 scale
hydroelectnc faclllty usually takes from 1 to 3 years. The lmpacts of
dlfferent phases of constructl0n vary greatly from season to season at a
glVen slte and from slte to slte and reglon to reglon If a reserVOlr 1S
dralned durmg a penod of waterfowl use, the crowdmg of blrds 1n other
ava11able habltats can be a problem Extenslve lowerlng of water levels 1n

51

•

•



•

•

•

the sonng can senously affect f1Sh spawmng, wh1le lowenng 1n the fall
wlll have i1tle effect on sp"'lng spa'l101ng speCles Salls are very mobile
when wet, exposlng large areas of s011 to weathenng dunng the wettest
season llkely wl1l c"'eate a greater sedlment problem than slm1lar actwl
t 1es dun ng t~e dry season Select1on of corstruct10n seasons to avold
env 1ronmenta 1 1mpact 1 S not un 11 m1 ted, however, because factors such as
freezlng of t~e ground, flocd s~asons perlods of h1gn f1re danger, and the
contractors· schedu11ng confl1cts ~ay l~mlt the jegree of reschedul1ng that
lS feas1ble

In anadromous f1Sh r c g10ns a s1gnlflcant bl01og1cal concern durlng
construct1on 1S t,e relatlonsh1p of the constructlon schedule to flSh
M1grat10ns A. reproductwe season could be lost 1f f1Sh nllgratlon occurs
when passage facl11t1es are lncomolete or v'Jhen the l"eserV01r level 1S so
low that the flSh cannot pass t~rough In areas Wlt., wlnter lce, lake flSh
may be trapped under the l~e 1n a l"eserVOlr much reduced In Slze

In the Eastern Unlt2d States, where many dams are be1ng consldered for
rehabl11tat10", envlronmentally damaglng 1mpacts from construct10n may be
1ess than 1n other parts of the country S1tes 1n the East often have
eXlst1ng access roads, llany are ln the downtown sectlons of cltles and
towns

In the Southwest, there 1s an lncreased r1 sk of flre durlng certaln
seasons Then, proJects should be prepared for flre 5uppresslon or
scheduled to Q J1d the dry season

e. Trade-offs. Thema11 trade-offs 1n constr~ctlon often 1nvolve the
t1m1ng of the constructlon phases 1n relatlon to flSh and wlldllfe needs.
Movlng rapldly 1n order to reduce costs and stay on schedule may confllct
wlth the seasonal habltat needs of w11dllfe On the other hand, delays In
construct10n prolong the adverse If'1pacts of construct10n on the physlcal
env1ronment, partlcu1arly s011s rlm'ng af temporary flow dlVers10ns and
cutoffs to avold sprlng or fall m1gratlon t1mes lS des1rab 1e for anadromous
flsh, but may result 1'1 reducpj flows later 1n the season when resldent
flSh and w11dllte are most vulnerable due to naturally low summer Ot wlnter
water suppl1es

Dredglng 15 one way to lncrease reserVOlr capaclty or remove
accumulated sed1ment tn lntakes and canals, but the sPoll must be
transported and dlsposed of In a landf111 Flushlng 1S an alternatwe to
dredglng In some sltuat1ons, although there lS no transportat1on of spall
or off-slte d1sposal In th1S case, flushlng means that downstream hab,tats
may become lnundated w1th sed1ment-laden water

Measures to reduce the effects of Vls1tor<::. may 1nvolve trade-offs
For example, when ~ slte 15 fenced to keep vls1tors out, anlmal access to
water also may be restrlcted If securlty llght1ng lS 1nstal1ea, nocturnal
anlmals may become d1sor1ented

52



f Mltloatlon Mltlgatlon measures for constructlon lmpacts fall •
lnto two general categorles (1) measures deslgned to avold or at least
mlnlm1ze a problem, and (2) remedlal measures a1med at lmprovlng a degraded
condltlon S011 conservatlon measures, such as seed1ng ground strlpped of
vegetat1on, are an example of the flrst category of mltlgatlon measures.
Remedlal measures 1nclude cleanslng gravel beds clogged wlth sedlment to
restore salmonld spawnlng habltat or removlng sllt washed lnto a stream by
dredglng These technlques are dlscussed further 1n the Mltlgatlon Hand-
book
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World Has Become a "Commons"

Shared Space and Resources

• Use of Common Space by Early SOCIetIes

• Garrett Hardm's "Tragedy of the Commons" (1968)

World Has Become a "Commons"
Shared Space and Resources

Examples of Commons Pnncipies

•

•
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• World Has Become a "Commons"
Shared Space and Resources

Examples of Commons Pnncipies

•

• Global Warmmg

• Ozone DepletIOn

Changes in Society Caused
Pollution Problems

• Population Growth

• RIsmg Affluence

• TechnologIcal Change

•
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• Increased ExpectatIons and Awareness
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Changing Consciousness

Changing Consciousness

Concern About the EnVIronment

• Envlfonmental Laws and RegulatIons
~ Clean AIr Act
~ Clean Water Act '\/---------,
~ OIl PollutIon Act

•
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•Necessity for Environmental Management

• RegulatIOns / Laws / Agreements

• InternatIOnal RelatiOns

• Project Approvals / Banks

~

• Global Issues (Acid Ram, Global Wannmg, -.,rD
Manne EnvIronment, BIodIversIty) ,A ~

~~-~

•
Environmental Assessment

V SItmg

V EnvIronmental Impact
Assessment (EIA)

V EIA Process
(StudIes of AIr, Water, Land)

if Problems of ErAs

V Cost / BenefIt AnalysIs

~ •
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Prioritization of Environmental Problems

• EnVIronmental RIsk Assessment

• AIr PollutIOn Control Measures

Creating Environmental Vision

• Settmg Corporate Pohey

• Problem Solvmg

• ~



Designing Environmental
Management Systems •

• Pollution Prevention

• EnvIronmental Momtonng

• EnvIronmental AudItmg
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•
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Implementing Comprehensive
Environmental Management Plan

Bmldmg EnvIronmental CapabIlItieS
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Implementing Comprehensive
Environmental Management Plan

• Use of Total QualIty Envlfonmental
Management (TQEM)

• Commumty Outreach and Involvement
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EVOLUTION OF CORPORATE ENVIRONMENTAL MANAGEMENT

Prepared for

EnV1ronmental Management Course

Dur1ng the last decade, lndustr1es, utlllt1es, and corporat1ons
have lmplemented maJor changes 1n the way 1n Wh1Ch envlronmental matters
are addressed As companles expand thelr bUSlnesses throughout the
global communlty, envlronmental concerns have an lncreaslng lnfluence on
proJect plannlng and process des1gn At the February 1990 World
Economlc Forum, a global buslness advlsory group, 650 lndustry and
governmental leaders ldentlfled the enVlronment as the number one
challenge faclng buslness

Many corporat10ns are maklng substant1al lnvestments to ensure that
envlronmental protect10n lS cons1dered In all facets of buslness
development Accord1ng to a 1993 Unlted Natlons report, 1n 1992 Unlted
States companles allotted an average of 1 1 to 2 percent of sales
revenues to envlronmental expendltures In 1993, a maJor Unlted States
011 company 1nvested approx1mately $44 m11110n 1n capltal expend1tures
for a1r, water, and SOlld waste pollutlon abatement Numerous examples
of corporate envlronmental stewardshlp could be clted

The emergence of envlronmental conSClousness has resulted 1n an
lncreased emphasls on sustalnable development In developlng countrles
Identlfylng mechanlsms of soclal, economlC, and polltlcal cooperatlon to
support development wlthout destroYlng the natural resource base lS an
lmportant challenge faclng transnatlonal corporatlons

The emphasls on sustalnable development has been lnfluenced by an
1ncreased recognlt1on of the 1nterdependence of world ecosystems The
global enVlronment 1S a commons of shared space and resources Actlons
1n one state or country may have far-reach1ng lmpacts on the resources
and the quallty of 'lfe 1n areas remote from the orlglnal actlvlty
Problems such as aCld raln, global warmlng, ozone depletlon, and ocean
pollutlon are Just a few examples of global envlronmental problems
crosslng Jurlsdlctlonal boundarles

ACld raln lS a term used to refer to forms of aCld deposltlon
WhlCh can occur 1n the form of raln, snow, fog, dust, or gas The
prlnc1ple causes are man-made emlSSlons of sulfur dloxlde and nltrogen
oXldes WhlCh can be transported hundreds of mlles 1n the atmosphere
before fall1ng as aC1d raln Effects of aCld raln 1nclude ster1l1zatlon
of lakes and streams, detr1mental reproductlve effects on flSh and
amphlb1ans, poss1ble forest dleback, and deter10rat10n of bUlldlngs and
structures
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Many SC1entlsts also belleve that global warm1ng 1S occurrlng due
to changes 1n the atmosphere resultlng from 1ncreases 1n the level of ~
trace gases such as carbon d1ox1de, n1trous oX1des, methane, and several
compounds of chlorofluorocarbons (CFCs) from 1ntens1f1ed 1ndustr1al
act1v1ty The trace gases form a sh1eld around the earth prevent1ng
1nfrared rad1at1on from escap1ng 1nto the atmosphere Increased
temperatures on the earth's surface may result 1n melt1ng of polar 1ce
caps, r1s1ng sea levels, and other 1mpacts on the earth's cl1mate
Other global env1ronmental problems, such as ozone deplet10n result1ng
from use of CFCs, ocean pollut10n, and the spread of plant 1nfect1ous
d1seases, can 1mpact ecosystems world w1de

I Evolutlon of Env1ronmental Management

Global env1ronmental problems have resulted from exponent1al
1ncreases 1n world populat10n The human populat1on 1S currently over
f1ve b1ll10n and could double wlth1n the next century Populat1on
growth fuels the demand for goods and serV1ces and fosters the
prol1ferat1on of new products and the1r assoc1ated wastes and 1ncreased
energy consumpt10n Technologlcal developments also ralse the rate of
obsolescence through rapld 1nnovatlon

The phllosophy of env1ronmental stewardsh1p has emerged from an
awareness of the harmful effects of these technologlcal developments and
thelr 1mpacts on the physlcal envlronment As expectatl0ns for a hlgher
quallty of llfe have lncreased, the phys1cal enVlronment lS seen as an
1mportant component of human eXlstence Further, the health of the •
physlcal envlronment has been recognlzed as essentlal to the malntenance
of the human populatlon ThlS change In envlronmental conSC1ousness has
been manlfested by the establlshment of nat10nal parks and w1lderness
areas, efforts to protect endangered speCles and thelr habltats,
enactlng env1ronmental leglslatl0n, and maklng buslnesses and
governments f1nanc1ally accountable for pollut1on

II Phllosophles of Env1ronmental Management

Env1ronmental management can be ach1eved e1ther by end-of-p1pe abatement
or by prevent1ve management End-of-p1pe abatement 1S ach1eved by the
control of pollutants once they have entered the enVlronment It
1ncludes monltorlng and measurlng emlSS10ns or dlscharges to quantlfy
pollutants Pollut10n control can be effected by 1mplementlng optl0ns
for abatement by modlfY1ng processes or mltlgatlng the effect of
pollutants subsequent to thelr release It places a hlgh emphasls on
operator tralnlng, compllance reportlng, and emergency response.
Although 1t can be effectlve, especlally 1n hlghly dangerous or rlsky
processes, 1t lS a reactlve process wlth a h1gh potentlal for
envlronmental and flnanclal llablllty

Preventlve Management emphaslzes process and product redes1gn to
mlnlm1ze the use of and 1mpact on env1ronmental resources Many
companles have documented the f1nanclal advantages of 1mplementlng th1S
approach One flrm developed a method of convertlng t1res to achleve a
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97% recovery of reusable resources An 1nnovat1ve techn1Que uS1ng
solvent extract10n for battery converS1on resulted 1n recovery of Z1nc,
copper, cadm1um, and n1ckel Other 1ndustr1es have developed
manufactur1ng techn1Ques Wh1Ch m1n1m1ze the d1scharge of harmful
pollutants Examples 1nclude paper pulp manufactur1ng process Wh1Ch
el1m1nate the use of chlor1ne and the development of low volat1le
or-9anLC-cOlllPoul'ld-J~qmdcoatltlgs 1n autDmobJle_~a1nts Th1S approach
prov1des 1ncent1ves and freedom to choose the means of ach1ev1ng an
env1ronmental goal wh1le m1n1m1z1ng l1ab1l1ty exposure result1ng from
env1ronmental damage

Prevent1ve management requ1res a maJor comm1tment from management
due to the potent1al lmpacts on prof1tab1l1ty and the requ1rement for up
front expend1tures to 1mplement the processes requlred to m1n1mlze
pollut10n Managers must bel1eve that envlronmental protectl0n 1S an
1ntegral part of 1tS success and must support a "cradle-to-grave"
phl10sophy WhlCh 1ntegrates envlronmental concerns 1nto all phases of a
product or serV1ce l1fe cycle By 1mplementlng preventlve management, a
company can reallze s1gn1f1cant benef1ts 1n the form of poslt1ve publlC
relatlons, enhanced abll1ty to 1nfluence envlronmental regulatlons, and
slgnlf1cant sav1ngs 1n costs of clean up and expenses assoclated w1th
lnb1l1ty cla1ms

As transnat10nal companles 1ncrease 1n number, the role 1n
sustalnable development management becomes more crlt1cal Sustalnable
development management can be deflned as

"Conductlng buslness to meet the needs of the enterprlse and
stakeholders whlle protectlng sustalnlng and enhanclng human and
natural resources needed tomorrow II (Unlted Natl0ns, 1993)

ThlS approach requ1res an accountlng of the company's role 1n
deal1ng w1th global env1ronmental problems and 1S eV1denced by clear,
spec1f1c goals relat1ng to env1ronmental protect10n A stated POllCY of
no net loss of b10d1vers1ty, the 1mplementatl0n of programs for phas1ng
out eFCs, and replant1ng forests are examples of spec1f1c goals
ldentlf1ed as part of susta1nable development management programs

Cons1stency of env1ronmental standards across country and
contlnental boundar1es 1S a key element 1n ach1ev1ng the 1nternatlonal
cooperatlon requlred to 1mplement thlS approach Vast dlfferences 1n
standards wlll encourage compan1es to IIshopll for the least restrlctlVe
regulatory atmosphere 1n Wh1Ch to conduct bus1ness Internat10nal
exchange of 1nformat10n on 1ndustr1al actlv1tles w1ll also fac1l1tate
sustalnable development management The shar1ng of 1nformat10n on
technolog1cal advancements such as techn1Ques for uS1ng non-tox1C
mater1als 1n standard processes or enhanced methods for pollut10n
control can accelerate pollutlon reduct10n Quant1fY1ng and pr1c1ng the
1mpacts of natural resource exploltat10n, such as tax1ng a1r em1SSlons
or natural resources such as t1mber, w111 also serve as an 1ncent1ve to
compan1es to 1nst1tute creat1ve ways to m1n1m1ze env1ronmental damage
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•III Dr1v1ng Forces for Envlronmental Performance

Key factors drlvlng env1ronmental performance 1nclude laws and
regulat1ons, compet1t1ve advantage, soc1al pOl1Cy, and llab1l1ty
exposure In the1r responses to the Un1ted Nat10ns study, the compan1es
respond1ng overwhelm1ngly reported that the eX1stence of laws and
regulat10ns was the key factor 1n st1mulat1ng the development of
env1ronmental pol1cles and programs The Unlted States has enacted
extens1ve laws and regulatlons govern1ng a1r, water, hazardous waste,
and worker safety Slnce 1965, there has been a flve-fold lncrease 1n
the number of laws on envlronmental protectlon Currently, there are
over 15,000 pages of regulatlons addresslng the envlronment, health, and
safety

The enforcement prOV1S1ons of these regulatory programs have been
strengthened as well In 1994, the Un1ted States Env1ronmental
Protect10n Agency carr1ed out 2,247 enforcement act10ns and adm1n1stered
$165 2 m1ll10n dollars 1n f1nes Other penalt1es 1ncluded the
requ1rement that compan1es conduct env1ronmental aud1ts, donate funds
for pollut10n research, and 1nstall computer1zed waste tracklng systems

Europe, AS1a, and develop1ng countr1es are also exper1enced
lncreased regulat10n of env1ronmental pollut1on The current emphaS1s
15 on cooperat10n between 1ndustry and government TYP1cally, lndustry
1S heav1ly 1nvolved 10 the development of env1ronmental regulat10n
Corporate 1nvolvement 1n the regulatory framework enhances commltment to
compl1ance and self regulat10n ~

Soclal pollcles also playa s1gnlf1cant role 1n the development of
corporate envlronmental pol1c1es Many companles place a maJor emphasls
on settlng an example for the communlty, the country, and the famlly
Concern for the envlronmental consequences of the1r act10ns and long
range 1mpl1catlons for future generat10ns 1S often a clearly stated goal
10 corporate envlronmental pol1cles Further, compl1ance w1th
appl1cable laws and regulatl0ns 1S seen as both soclally and flnanclally
advantageous Corporate targets such as reduclng water consumptl0n,
ellmlnatlng the use of CFCs, and reduc1ng ozone deplet1ng emlSSlons
reflect corporate soc1etal concerns

Reduct10n or ellmlnatl0n of pollut1on can also be cost effectlve
The research and development dlv1s10ns of many companles lncreaslngly
seek ways to mlnlmlze waste or to 1dent1fy ben1gn uses for waste
products resultlng from 1ndustrlal actlv,tles Ash resultlng from the
operatl0n of coal-flred generat1ng facll,tles can be used to produce
aggregate for bU1ld1ng roads and other surfaces and for produclng gypsum
for wall board Elemental sulfur can be recovered from 1ntegrated coal
gaslflcat10n processes and sold for other commerc1al uses

In countr1es wlth establ1shed regulatory programs, the flnes
assoc1ated w1th noncompl1ance of env1ronmental regulatlon can have a
slgn1f1cant adverse 1mpact on a company's prof1ts or prlce of stock
Hlstor1cal records of three compan1es 1ndlcate a 50% drop 1n stock
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• prlces followlng envlronmental lncldents such as the closure of a
landflll and assoclated flne, a tOX1C release, and the closure of an
lnClnerator due to uncontrolled tOX1C emlSSlons A drastlc reductlon In
property values due to contamlnatlon and assoclated clean up costs can
result ln further slgn1flcant flnanclal losses

MaJor envlronmental catastrophes also have a maJor lmpact on
company env1ronmental pol1cles and on the development of envlronmental
regulatlons The Exxon Valdez, Bhopal, Cuyohoga Rlver, Three Mlle
Island, and Tlmes Beach lnc1dents are examples of envlronmental
d1sasters result1ng from faulty deslgn, lack of adequate safety
controls, fa1lure of compl1ance wlth eX1stlng regulatlons, and human
error All of these 1ncldents resulted 1n slgnlflcant envlronmental
pollut1on, 1nJury to human llfe and property, and maJor f1nanclal
llab1l1t1es

In ltS report on the Benchmark Corporate Envlronmental Survey, the
Unlted Natlons summarlzed the key factors ldent1fled by corporatlons as
crltlcal to furtherlng global env1ronmental obJect1ves The ten most
1mportant factors, In order of pr10r1ty, are

• Reductlon In dlfferences In envlronmental regulat10ns

• Establlshment of lnternat10nal POllCY gUldellnes

• Establ1shment of lnternat10nal technlcal standards

• • Compllatlon of lnternatlonal laws and regulatlons

•

• Creatlon or strengthen1ng of natlonal regulatory systems 1n
developlng countrles.

• Reportlng on corporate leadershlp and achlevements

• Asslstance In reV1ew of voluntary corporate performance
standards

• Medlatlng between corporatlons and governments on
envlronmental confllcts

• Creatlng or strengthen1ng natlonal lnspectlon systems 1n
developlng countrles

• Establlshlng norms and procedures for publ1C dlsclosure

Efforts to enhance coordlnatlon among developed and developlng
natlons wlll focus on these obJectlves to foster commltment to global
sustalnable envlronmental management As the current and future leaders
of these lnltlatlves, you can playa key role ln ensurlng that these
objectives are met
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Levels of Corporate Environmental

Management
StrategIc EnVIronmental Management

• Major COmmItment From Management

• Management Must Beheve EnVIronmental
Protection Is an Integral Part of Its Success
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• ReqUIres "Cradle-to-Grave" PhIlosophy

• Benefits
- Good Pubhc RelatIOns
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Levels of Corporate Environmental
Management

SustaInable Development Management

• Defillltion ConductIng BusIness to Meet Needs of the
Enterpnse and Stakeholders While Protectmg,
Sustammg, and Enhancmg Human and Natural
Resources Needed Tomorrow

• AccountIng of Company's Role In DealIng
With Global Envlfonmental Problems
~ States Pohcy of No Net Loss of Biodiversity
~ Programs for Phase Out of CFCs
~ ReplantIng Forests

Levels of Corporate Environmental
Management

SustaInable Development Management

• EncouragIng Companies In SustaInable Development
Management
~ ConSistency of Environmental Standards
~ InternatiOnal CoordInation of Environmental

RegulatiOn
~ Use of GUldelmes
~ InternatiOnal Exchange of InformatiOn

on Industnal Activities _ 1-1
~ Quantify and Pnce Natural Resource ~

ExplOitation
- Taxation of Carbon Dioxide ~

or Timber
- Taxes on CFCs ~

•

•

•
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Preventive Management ....

• Process and Product RedesIgn ~$~
• Convertmg TIres to Reusable Resources

(97% Recovery)
• Battery ConversIOn -- Solvent ExtractIon, Yields

Metal Recovery -- Zmc, Copper, CadlIDum, NIckel
• ElIlIDnatIOn of Chlonne Use 10 Paper Pulp

Manufacture
• Use of Low VolatIle Orgamc Compound LIqUId

Coatmgs m AutomobIle Plants

• GIves IncentIves and Freedom to Choose Means of
AchIevmg EnVIronmental Goal

End-of-Pipe Abatement

• Defimtion Control Pollutants After
Enter EnVIronment

• Comphance-Onented
• Momtonng
• Abatement Procedures
• Comphance Reports
• Trammg
• Emergency Response
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End-af-Pipe Abatement

• Works Best WIth HIghly Dangerous
or RISky ProductIons

• Effective Where There Are Few ~
Enforcement ProvlslOns
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CORPORATE AND FACILITY-LEVEL MANAGEMENT SYSTEMS

Environmental management systems, as the term IS used In this manual, embrace both
corporate and facIlity-level efforts to plan organize, Implement, and control the
environmental management activity The specific management system characteristics
and elements described above have Important application at both the corporate and
facIlity levels Accordingly, a general methodology for assessing environmental
management systems should adopt a comprehensive perspective It must address
these system characteristics and elements as they eXist (or don't eXist) at both levels
of the company organization

As a practical matter, some management system characteristics and elements have
relatively greater Importance at one organizational level rather than the other, although
most of them have at least some relevance for environmental performance at both
Table 11-1 presents a useful summary for each management system element and
charactenstlc as to whether It IS of primary or secondary Importance at each of the
two levels and why It Will be noted In Table 11-1 that some system characteristics
and elements are regarded as of primary Importance at both levels, for different
reasons

Several Implications of Table 11-1 for the conduct of environmental management
system assessments are fairly straightforward First, these assessments WIll require
VISitS to both corporate offices and individual operating facIlities Second, the person
dOing the assessment should be clear when vIsiting corporate and faCIlity levels as to
what, In the case of each system characteristic and element, IS Important to find out
or confirm Third, In every case, It Will be necessary for this person to weigh the
assessment eVidence gathered at both orgamzatlonal levels before arriving at any
Judgments or conclUSions as to how well the particular management characteristic or
element IS being handled Interesting observations and suggestive eVidence at one
level may need to be followed up by more focused questions and investigation at the
other In order to develop accurate flndmgs leadmg to helpful recommendations



TABLE 11-1

RELATIVE IMPORTANCE OF ENVIRONMENTAL MANAGEMENT SYSTEM
CHARACTERISTICS/ELEMENTS AT CORPORATE AND FACILITY LEVELS

MANAGEMENT SYSTEM
CHARACTERISTIC/ELEMENT CORPORATE lEVEL FACILITY LEVEL COMMENTS

\'J
~

Characteristic

Top Managemenl Commltmenl

2 Reportrng Arrangemenls

1 Managemenl Resources

4 Line Responslblllly

5 Ongoing Awrraness and Training

Element

Policies and Procedures

2 Managemenl Organtzalron

1 Compliance Management

" Planntng Process

5 Risk AssessmenllManagemenl

6 negulalory Trackmg/lnfluence

7 Information Syslems

8 Pro/ecVProgram RevIews

9 Issue SpecIfIc Programs

10 [nvlronrnenlal Assurance

Primary

rn
o
o
o
o

rn
rn
o
o
III
o
o
rn
Gl
rn

Secondary

o
o
rn
iii
III

o
o
III
o
o
o
(II
o
o
o

Primary

o
III
III
rn
(II

o
o
III
o
III
o
Gl
rn
III
o

Secondary

iii
o
o
o
o

III
III
o
rn
o
III
o
o
o
[])

Deals primarily With corporate managpmelll
altitude behavior

Reporting levol equally CrlIIC11 11 torporalp
mdlvlduallaclhty

Important at both levels but crllIc11 It f If llily

Deals primarily With OPOr1tlnq pPr~onnel

Deals prlmal/ly With oper1hng per<;onnrl
awareness but rellects corponte conn III

and Inveshnent

Set at corporate 10 bp <W1lhblp lnd lolh w rI
at faCility

Largply establishtd by co/por1l!'

FaCility responsible d ly to d1y

Largely done at corporate With IInporl lilt
Imputs lrom faclhty

ActIVIty must be pushed by corpor(lle but
faCIlity plays key Implementing role

largely done at corponte but 11r1lily / If

Irack 'Is sl11e 5 regulations

Use mosllmport1nt 11 hClllly COl pOI 111 I III

provide deSign suppo,t

Can be done at ellhpr lovel or In tOllllJlIl Ilion

Imhallve/lmplempntatlon C1n come hom € Ilill I

level deppndlng upon the <;ppClhc proC)r 1/11

Driven by carpor lte but <1150 v-.llJ lhlt I

addlllon,lIlflpUI to I lCllily



• DIVERSITY OF CURRENT ENVIRONMENTAL MANAGEMENT
PRACTICES IN THE ELECTRIC UTILITY INDUSTRY

Many factors affect environmental management practices at an electric utlltty, and the
degree of formality and level of sophisticatIOn of environmental management systems
can vary significantly from company to company, even among Individual plants Within
a company

•

•

A critically Important factor accounting for observed differences In environmental
management systems Within the electric utility Industry IS the type of fuel used The
regulatory framework and specific type and number of environmental regulations
appltcable to each of these energy sources vary greatly Environmental management
systems at nuclear plants tend to be very detailed and elaborate, reflecting the
numerous compliance requirements (safety as well as environmental) facing this
particular sector Hydroelectric stations, by comparison, are confronted With relatively
few environmental compliance requirements, and elaborate environmental
management systems at these plants may be unnecessary or even counterproductive
Relatively speaking, fossil fuel-fired generating stations tend to fall roughly between
these two extremes, both In terms of the burden or regulation and the level of
Sophistication of environmental management systems

The types of faCilities In service necessary for the generation, transmiSSion and
distribution of electric power also help determine the regulatory reqUirements
appltcable to a given utlltty and, hence, ItS environmental management system needs
Transmission lines, distribution substations, and vanous service centers and storage
areas may present differing environmental challenges depending upon their type, age,
and location Likewise, the sophistication of the systems needed to address
environmental management concerns at these faCIlities will vary, dependmg upon the
nature of the speCific concern and the relevant regulations

Location of faCIlities In general IS another Significant determmant of the management
systems necessary to achieve a given reqUired level of environmental performance
Regulatory requirements may differ, e g , emiSSion limits and ambient concentrations
of criteria air pollutants m attainment vs nonattalnment areas, as may the overall
potential for adverse environmental Impact, e g , an Isolated substation away from any
water course vs a large substation Immediately adjacent to a major river It IS
appropriate and often necessary for the environmental management systems In place
to vary In their formality and Sophistication dependmg upon the physical location of
the faCility In questions The Important conSideration IS whether or not location Issues
have been addressed appropriately In the deSign of ItS speCific environmental
management systems



The size of the utility company Itself will almost certainly affect the kind of •
environmental management systems that company IS likely to Implement The number
of facIlities a company has bears a direct relationship to the type of environmental
management systems necessary to ensure a given level of environmental
performance Where there are relatively few facIlities, any given level of performance
may be achieved by a relatively Informal management system As the number of
facIlities Increases, so does the need for formality and Sophistication Thus, It may
be perfectly appropriate for a small utility to have less formal and articulated
envIronmental management systems In place than a larger utIlity having many
faCIlities

Finally, the culture of the company Itself can be a very Important determinant of the
nature and extent of the environmental management systems likely to be present In
a given electnc utility Companies vary wIdely In the degree to which systems are
formal and documents, operating under expliCit procedures and deCISion rules ThIS
variatIon often reflects real differences In corporate values regarding the uses and
limitations of formality In managing day-to-day operations

The relevance of these industry-specific conSIderatIons for the design and use of the
environmental management systems assessment methodology contained In thiS
manual IS both Immediate and direct VariabIlity In envIronmental management
systems across electriC utilities IS appropriate, Indeed to be expected The "model" •
management system Incorporated In the manual IS Intended to be suggestive only
It captures actiVities Judged to be Important generally for sound environmental
management Some of these actiVities may not be as Important In certain
organizational settings as In others Some of them may In fact be performed In a
gIven company WIthout being Identified or labeled as such The key to intelligent use
of the proposed assessment methodology In each case IS fleXibility It should be
applied every time With a full appreCiation of the limits to generality, and the need for
Judgment In Interpreting and uSing Its outputs

•
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Re-Engineering Environmental
Managment

Factors Influencing Development
of Environmental Policies

Laws and
RegulatIOns
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•
SLR(8) - 1-2

SOCial

PolIcy

EnVIronmental
PolicIes

t
Competitive
Advantage
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Exposure



Laws and Regulations •

•

Key Factor In Development of
EnvIronmental PolICIes

and Programs

Laws and Regulations

Umted States

• Extensive Laws and Regulanons Governmg
Air, Water, Hazardous Waste, Worker Safety

• Goal Is to Estabhsh Umform Standards

•
SLR(8) - 3-4



Laws and Regulations•

•
Regulatory Burden

Pages of Federal RegulatIons

20,000 -r------1-S-,1-S-O-P-ag-e-s----,

• I~

I

~ 15,000
00
~

0.......
;: 10,000
o

"S
:=
Z 5,000

0-'---

EnvIronment, Health, and Safety

SLR(8) 5-6



United States Laws on
Environmental Protection

50 --.--------------------

45

40

35

30

25

20

IS

10

5

1895 1905 915 1925 1935 1945 1955 1965 1975 1985 1990

1994 EPA Enforcement

2,247 Enforcement ActIOns

•

•

$165 2 MIllIon In Fmes

SLR(8) - 7-8

AdrrumstratIve PenaltIes
1,597

Cnrrunal Cases
220

CIvIl Referrals
430

•



• Other Penalties in Consent Decrees

•

• Conduct Environmental Audits

• Donate Funds for Hazardous
Waste Research

• Install Computenzed Waste
Trackmg System

•
SLR(8) - 9-10

Laws and Regulations

Europe / ASIa

• Increasmg RegulatlOll

• EmphasIs on CooperatIon Between
Industry and Government

• Voluntary Agreement and Corporate
Self RegulatIon
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Social Policy
Stewards of the EnvIronment

Corporate Comrmtment to EnvIronmental Good CItIzenshIp

• Set Example for Busmess, Commumty, FamIly, Country

• Protect EnvIronment for Future GeneratIons

• ComplIance WIth Laws and RegulatIons

Social Policy
Stewards of the EnvIronment

•

•

SLR(8) -11-12

Included m Corporate Targets

• Completely ElImmate Use
ofCFCs

• Reduce Water
ConsumptIOn by 20%

• Reduce Ozone Depletmg
EnussIOns by 90%

•
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Competitive Advantage and
Economic Incentive

ReductIon of

EnvIronmental Wastes

Is Cost EffectIve

Competitive Advantage and
Economic Incentive

-~.J 'mt:~~ ---.

~ ~ "':: -

•
SLR(8) -13-14

Markets for Waste Matenals
Increase the Bottom Lme

• Ash Can Be Used for Road
BUIldmg, Gypsum

• Elemental Sulfur Extracted
From race Slag



Competitive Advantage and
Economic Incentive

EnVIronmental Fmes Have
NegatIve Impact

• Affect the Cost of Domg
Busmess

• Can Affect Pnce of Stock

Actual Historic Stock Price Drops
Due to Environmental Incidents

•

•

SLR(8) -15-16

Company A
Landfill Closure and Fme
80,...-------,

10

0..1..-------'
1983

$900MI1hon

CompanyB
TOXIC Release

80.,....-------.,

70

20

10

0-'-------'

1984

$700MI1hon

CompanyC
Incmerator Closure

80,-------,

70

60

e:
'"~so ~
~ ,
840 ~

~ 30 / \,-.-

ell

20

10

0-'------......
1983

$70 Milhon •
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For Sale

Liability Exposure

• l~
I

SLR(8) - 17-18



Examples of Environmental
Catastrophes

• Exxon Valdez

• Bhopal Incident

• Cuyahoga River

• Three Mile Island

• TImes Beach

Exxon Valdez

•

•

'~

SLR(8) - 19-20

• NatIOn's Worst 011 SpIll

• Hundreds of Thousands of WIldlIfe
Destroyed

• Sloppy Operations, Petty Cheapness

• OIl PollutIOn Act of 1990,
PromulgatIon of Federal RegulatIOns

•
1.••:~9



• Union Carbide - Bhopal, India

• Worst Industnal ACCIdent III HIstory

• Estimated Over 200,000 People Dead,
300,000 Injured

• False Image of Safety and Benefit

•

• Need to Develop WorkIng SolutIOns,
TechnologIes Do Not Automatically FIt
Cultural TradItIOns

Cuyahoga River

•
SLR(8) - 21-22

• RIver Runs Through Cleveland, OhIO Into Lake Ene

• 1969 - Nation's Most Polluted RIver

• 25,000,000 Tons per Day Raw Sewage / Industnal
Waste

• RIver Burst Into Flames, Burned 2 Railroad Bndges



SLR(8) - 23-24

Three Mile Island

• Nuclear Power Plant ACCIdent

• Mechanical F3.11ures I Operator Mistakes

• RadiatIOn Released Into Atmosphere

• Resulted In ReVIsed Emergency Plans /
EvacuatIon Procedures

Times Beach

• Chenucal Company In Mlssoun

• Spread 50 Pounds of DIOXIn Throughout the State

.23 MIles of Roads Sprayed With Waste all
Contanunated by DIOXIn

• Government Bought Town, Relocated ReSIdents

•

•

•
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Keys to Furthering Global
Environmental Objectives

ween CorporatIOns and Governments

;W;.hevelopmg Countnes

dures for PublIc DIsclosure

Environmental
Leadership

SLR(8) - 25-26



Environmental Planning Cycle •
/ Goals and VIsIon

( --------....'

Implementation
Process

EnVIronmental Plan
Development

GUIdelmes

SLR(8) 27-28

Corporate Roll-Up EnvIronmental Plan
and ReconcIlIatIon ~'W'-_./ Developed by

Busmesses
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ISO Standards

• Environmental Management Systems
• Environmental Auditing
• Environmental Performance Evaluation
• Life Cycle Assessment
• Environmental Labeling
• Environmental Aspects in Product Standards
• Terms and Definitions
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EMS Certification Standard

Provides II core" requirements for
developing and implementing
an EMS that can be certified.

• •
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Environm,ental Performance Evaluation
I

Proc~ess to:
• Measure,
• Analyze,
• I Assess, and
• Describe

an organization's environmental criteria
for management's purposes.

•
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Environmental Auditing

Contains:
• Requirements for general principles.

• Guidelines for auditing EMSs
• Qualification criteria for auditors

• •
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• •

life Cycle Assessment

Tool for evaluating environmental
attributes associated with a product,

•process, or service.

•
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ISO 14000 series covers:

•

~
;;;-~

• Organization Evaluation
• Environmental Management Systems
• Environmental Performance Evaluation
• Environmental Auditing

• Products, Services, and Processes
• Life Cycle Assessment
• Environmental Labeling
• Environmental Aspects in Product

Standards
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Modules of an EMS

Module 4: Implementing Environmental
Policy

• Roles, responsibilities, authority, and

resources defined.
• Awareness
• EMS documentation
• Identify processes and activities that

impact environment
• Identify potential for accidents and

emergency situations

~ • • •
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Implementation and Operation

• Structure and Responsibility
• Training Awareness and Competence
• Internal Communication
• EMS Documentation
• Operational Control
• Emergency Preparedness and Response

;. • •
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Planning Action List

1. Decide, commit, and make senior
person responsible.

2. Form a task force.
3. Conduct an EMS assessment using

ISO 14001
4. Publish environmental policy,

objectives, targets, and action plan.
5. Develop leaders to create and

sustain employee awareness.
6. Define organizational structure and

responsibilities.

•



Planning Action List

7 . Involve employees in developing and

improving the system.
8. Decide on document coding

procedure.
9. Flowchart key processes.

10. Code all forms in line \Nith agreed

coding procedures.
11. Correlate all forms to flow chart.

12. Review flow charts for accuracy.

13. Develop and use flowcharts as
documented procedures.

t:, •
\Iv • •
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•

14.

15.

16.

17.

18.

19.
20.

•
Planning Action Li~st

Review, reconcile, app.-ove, and
issue procedures.
Prepare new procedure~ and train
staff to implement them.

I

Issue ne\N procedures and the EM
program.
Describe whole system in EMS
manual.
Launch system and respond to
revision requests.
Start auditing.
Conduct preassessment.

•
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Checking and Corrective Action

Basic requirements of ISO 14001 are:

• Define responsibility and authority
for handling non-conformance

• Act to mitigate impacts.
• Initiate and complete corrective

action.
• Implement and record changes to

documented procedures

• •
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Management Review

•

Basic requirements of ISO 14004:
• Review of environmental objectives

and targets
• Finding of EMS audits
• Evaluation of effectiveness
• Evaluation of suitability of policy

~r "
~
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Benefits

• Assist in compliance with regulations.

• Manage future environmental, health,
safety, and resource liabilities

• Increase competitive advantage
through:
• Reducing operating and disposal

costs
• Enhancing public image

• •
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Energy Conservation Measures at
a Pulp and Paper Mill

• Repairing and replacing worn or
damaged insulation

• Repairing steam leaks, and evaluating
steam system for inefficient steam
traps and replacing them with more
efficient systems

• Consider increasing power output of
steam-turbo generator from 0.8 to 1. 1
MW, and running medium speed diesel
units as baseload units with heat
recovery.

• •



• •
Energy Conservation Measures at

a Pulp and Paper Mill (cant.)

•

>JI
'i'"
:j)

• Conduct annual plant-wide energy
audits, and use data to develop
additional energy conservation options.

• Install flue gas analyzers on boilers to
facilitate optimal adjusting of fuel to air
ratio.

• Conduct a motor load survey to identify
opportunities for optimizing motor
loadings and for replacing inefficient
motors with efficient units.



Energy Conservation Measures at
a Pulp and Paper Mill (cant.)

• Replace existing 40-watt fluorescent

lamps with energy efficient 36-watt

fluorescent tubes. Replace mercury

vapor lamps with high pressure sodium

lamps, lNhere color is not critical.

• Set up an energy management group to

manage energy use and to develop/

implement energy-related projects.

~- • •



• II. Overview of ISO 14000

•

A What IS ISO 14000'

The "14000" IS merely a number senes labeled by International Organization for
Standardization (ISO) to cover environmental management standards The emerging
set of ISO 14000 standards IS the most comprehensive environmental quality
management inItiative ever undertaken This standard IS expected to be the
International environmental quality benchmark for conducting business In the global
marketplace of the 21 st century The first edition of the standard was Issued In 1996
and prescnbes the requirements for environmental quality management as defined by
ISO

The ISO 14000 standard supports the corporate goals of achieving compliance with
legal reqUirements, establishing environmental quality policies, and managing
marketplace expectations These goals will be accomplished by Implementing
environmental quality management systems, environmental audits, environmental
performance evaluations, product life-cycle assessments, and product labeling All of
these activities compnse a strategic environmental quality program that can be a
distinct competitive advantage as well as the gateway to an organization's successful
future

ISO standards provide Industry with benchmarks against which to measure
performance Most of the ISO standards relate to product specification, ISO 14000,
like Its COUSin ISO 9000, IS a management system benchmark While ISO product
standards are checked In a laboratory, the management standards are venfled by
audit In either case, the result IS an official certificate on which others can rely Both
provide a ready reference for buyers and sellers of goods and services This IS
especially useful In international trade, where customary local standards may vary
widely

ISO 1400 reqUires compames to Install a system setting environmental policy, defining
goals establishing a program to meet the goals Implementing that program In day-to
day operations and emergency situations measunng performance In achieving those
goals and taking action when the targets are not met, Improvement by repeating the
cycle

Environmental management begins with controlling costs, such as waste
management, disposal, and cleanup costs Soon, It evolves Into a bUSiness strategy
for compames to gain a "competitive edge"--a reason for consumers to choose
products or service of one company over another In the long term, environmental
management has a SignifIcant role In strategic bUSiness planning, taking Into account
the local and global constraints on human enterpnse The overriding goal of the ISO• 030397 1



14000 environmental standard IS to establish an objectively venflable system of •
environmental management whose focus IS to help businesses achieve all of the
promise

The standard descnbes a process, It does not claim to set norms However, It does
require that a company's environmental policy Include a commitment to comply with
relevant environmental laws and regulations Since there are many places In the world
where local laws (and even International treaty obligations) are ahead of local
industrial practice, compliance with the law IS the minimum performance standard, but
for ISO 14000 certification It IS Just a starting pOInt The internatIonal draftIng
committee has tried to create a standard which can be objectively verified ISO 14000
desCribes what records are to be kept and what actions are reqUired, leaving to
management the determinatIOn whether the system IS succeeding

B Development and Policy

The International OrganrzatlOn for Standardization (ISO) In Geneva, SWitzerland, has
long proVided international product standards ISO IS a worldWide federation of
national standards bodies from some 100 countries, one from each country ISO IS
a non-governmental organrzatlOn established In 1947 The miSSion of ISO IS to
promote the development of standardizatIon and related actiVities In the world wIth •
a view to faCIlitating the international exchange of goods and serVices, and to
developing cooperation In the spheres of Intellectual, SCientific, technological, and
economic activity ISO's work results In internatIOnal agreements which are published
as International Standards

About seven years ago, It ventured Into a new directIon, promulgating ISO 9000 as
benchmark for corporate management of quality management/quality assurance
practices ISO 9000 has been Widely adopted by the U 5 bUSiness community,
particularly those companres dOing bUSiness With, or trading In the European Union
FollOWing the precedent set by ISO 9000, the members adapted the next step In
international management certification, ISO 14000, for environmental management
systems

The ISO 14000 series of standards emerged primarily as a result of two events the
Uruguay round of the General Agreements on Tariff and Trade (GATT) negotiations
begun In 1986 and the RIO Conference on the EnVironment held In 1992 The GATT
talks addressed the need to aVOid or remove non-tanff barners to trade, while the RIO
Conference established the world's commitment to protection of the environment
The ISO 14000 series standards represent a new consensus POSition for bUSiness and
the environmental community they are a bluepnnt for promoting world trade while
encouraging and assisting organization to be environmentally responSible It IS no
longer a question of Jobs or the enVironment, but the standard Will now allow Jobs and
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• trade growth while promoting a clean environment

The world's first standard for environmental management systems (EMS)- BS 7750
- was developed and publIshed by the British Standards Institution In 1992 This
standard was the model for the ISO 14000 Series developed by the International
Organrzatlon for Standardization (ISO) ISO 14001, which establishes the
requirements for an EMS, IS due to be finalized In mld-1996 BS 7750 was also the
basIs for the European Union's Eco-Management and Audit scheme, known as EMAS

ISO IS an international standard and therefore must Incorporate the different Interests
of many countries ThiS standard clearly has the weakest requirements By contrast,
EMAS IS the most stnngent and detailed standard reflecting the high environmental
standards of German Interests and companies which played a key role developing It

Because ISO 14000 and EMAS are both based on BS 7750, all three standards are
qUite similar In their approach If your organization complIes with BS 7750 today, little
effort Will be needed to fulfill the requirements of ISO 14001 or EMAS Be aware
however, that EMAS emphasizes public environmental reporting A more detailed
analysIs of Similarities and differences as well as a table that lists the corresponding
parts of each standard can be found In AppendiX B

• c ISO Standards

The Initial version of the 14000 senes environmental management standards consists
of SIX standards

• EnVironmental Management Systems requirements
• EnVironmental Auditing requirements
• EnVironmental Performance Evaluation (EPE) requirements
• Life Cycle Assessment (LCA) requirements
• EnVironmental Labeling reqUirements
• EnVironmental Aspects In Product Standards
• Terms and Definitions

The EMS GUidance Document
The GUidance document proVides assistance to organizations Initiating, Implementing
or Improvmg an EnVironmental Management System The document outlines the
elements of an EMS and proVides practical adVice on Implementing or enhancmg such
a system The EMS pnnclples Include Identification of applicable regulatory
reqUirements, commitment to continual Improvement, and evaluating environmental
performance on a regular baSIS

• 030397 3



The EMS CertificatIOn Standard
This standard provides the "core" reqUirements for developing and Implementing an
EMS that can be certified or registered by an external third party, much the same as
ISO 9001, 9002, and 9003 ThiS standard IS applIcable to organizations of all Sizes,
types, and locations ThiS standard can be used by an organtzatlon to Improve ItS
environmental performance by integrating the designated environmental management
systems with eXisting management polIcies and procedures

Environmental Performance Evaluation
Environmental Performance Evaluation (EPE) IS a process to measure, analyze, assess,
and describe an orgamzatlon l s environmental performance against agreed cnterla for
appropriate management purposes ThiS process Includes gathering data, sorting and
grouping the data, assessing how well targets and objectives were met, and reporting
the data to Interested parties and stakeholders EPE IS one of many tools In an
environmental management system and proVides for measuring environmental Impacts
that can be controlled by the organtzatlon

•

EnVironmental Audltmg
The EnVironmental Auditing standards proVide reqUirements for general pnnclples of
environmental auditing, gUidelInes for auditing environmental management systems,
and qualIfication crrtena for environmental auditors It IS expected that individuals WIll
be able to become Certified Lead EnVironmental Auditors In much the same manner
as ISO 9000 Lead Auditors but With specific knowledge and expenence In •
environmental operations, regulations, and technologies EnVironmental audits are an
essential element of an effective environmental management system, and need to be
performed on a regular baSIS by qualIfied individuals to assess conformance With
organtzatlonal reqUirements

Life Cycle Assessment
Life Cycle Assessment (LCA) IS a tool for evaluating the environmental attnbutes
associated With a product, process, or service LCA Includes Impacts along the entire
continuum of a product's lIfe from raw material extraction, through manufactunng,
distribution and transportation, use, recycle, to final disposal LCA IS used In both the
publIc and private sectors, including the use of LCA as a tool In the development of
EcoLabelIng criteria In Europe, In developing EnVironmentally Preferable Products In

the US, and In crafting specific environmental standards In the U S The end results
of LCA Identify life cycle stages where the greatest Impacts occur, and feed Into the
standards for EnVironmental Aspects In Product Standards and EnVironmental
Labeling

EnVironmental Labeling
The increasing use of ecolabels throughout the world reqUires harmontzatlon of the
cntena used to determine which products Will be able to use the labels OtherWise,
the costs and non-tanff trade barners to American products Will make them less
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•

competitive The ISO standard will provide requirements for three types of labels The
first type IS a "seal of approval" for products that meet specified reqUirements within
a product class The second type will be single-claim labels for such things as recycled
content, energy efficiency, etc The third type Will be an "environmental report card"
that uses a life-cycle approach and allows comparIson of the environmental effects
of the manufactunng and use of products

Environmental Aspects In Product Standards
This standard IS mtended to raise awareness that product deSign prOVISions can affect
the environment In both negative and positive ways, and recommends the use of lIfe
cycle thmkmg and recognized SCientific methodologies m developIng product standards
that mcorporate environmental aspects This standard Will Incorporate many of the
"design for the environment" methodologies that are currently being Implemented by
the Fortune 100 companies Accurate Identification and assessment of how
provISions m product standards Influence the product's envIronmental effects are
complex and need careful conSideration and consultation with experts

Terms and Definitions
This standard delineates and defines the technical terms used throughout the entire
14000 senes of environmental standards These terms can be easily misapplied or
misunderstood, and In an mternatlonal context can vary significantly In meaning when
they are translated mto many different languages Therefore, clear and unambiguous
definitIons for each technical term are a necessity to ensure UniformIty of
understandIng throughout the world

D EMS Standards and Other EnVironmental Management Tools

Today there are two major areas In the evaluation of environmental management
practice One area focuses on organizational Issues, and the other on products,
services and processes The ISO 14000 serIes covers the followmg tOPICS (an
overview of the ISO 14000 serIes IS given here)

• Organization Evaluation
• EnVironmental Management Systems (14001,14004)
• EnVironmental Performance EvaluatIOn (ISO 14014, ISO 14015, ISO

14031 )
• EnVironmental Auditing (ISO 14010, ISO 14011, ISO 14012, ISO

14013, ISO 14014)
• Products, Services and Processes

• Life Cycle Assessment (ISO 14040, ISO 14041, ISO 14042, ISO 14043)
• EnVIronmental Labeling (ISO 14020, ISO 14021, ISO 14022, ISO

14023, ISO 1402X)
• EnVIronmental Aspects In Product Standards (ISO 14060)
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E Reasons to Seek EMS Registration •You can Implement an EMS that IS In line with one of the EMS standards without
external certification Once there IS a clear reason to demonstrate conformance to
third parties, external certificatIOn and registration becomes a factor Some situations
where certification could become Important are

• A customer requires an EMS certificate as a condition to sIgn a contract
• Your organization supplies to a customer who strongly suggests you get

registration
• A government provides benefits to registered organizations
• You have a site m the European Union, where market pressure or the regulatory

environment forces you to get registration or certification
• You export to markets where EMS registration IS a de facto reqUirement for

entering the market
• You expect to gam a competitive advantage through EMS registration
• Your major stakeholders (local community, shareholders, Unions, etc )expect

environmental excellence and an EMS registration IS the way to demonstrate
It

If one of the reasons above applies In your case, then you should deCide whether to
get registration for the organization as a whole or just for parts of It If you are already •
ISO 9000-certlfled, It makes sense to define Its scope In a Similar manner If you go
for a site by site registration, you have the advantage of not lOSing the registratIOn for
your whole organizatIOn If one of the sites does not comply With the requirements of
the standard Also, this way the process of Implementing, certifying and reglsterrng
the EMS IS broken down Into smaller projects that are easier to handle

F Modules of an EnVironmental Management System

An EnVironmental Management System that IS In line With current EMS Standards like
ISO 14001, BS 7750 or EMAS consists of the follOWing seven modules

Below IS a short descrrptlon of each module For organizations that have already
Implemented one of the EMS standards and want to SWitch from one standard to

• Module 1 Commitment and EnVironmental Policy
• Module 2 Initial EnVironmental ReView
• Module 3 Plannmg the EnVironmental Policy
• Module 4 Implementing the EnVironmental Policy
• Module 5 Measurement and Evaluation
• Module 6 Audits and ReView
• Module 7 External EnVironmental Communication
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another, more information about the corresponding modules for different EMS
standards IS also provided

Module 1 Commitment and Environmental Policy

The starting POint of an EMS IS top management commitment and an environmental
policy The policy IS a written document, with two components a) the rationale for
the company to become "green" and b) the overall intentions of the organizatIOn
regarding environmental Issues The polley contains a commitment to comply with
all environmental regulations, to prevent pollution and to Initiate a process of
continuous Improvement environmental polley IS unique to an organization It must
be communicated to all members of the organization and made available to the public
The environmental polley IS the basIs for developing a consistent structure of
environmental objectives and targets for an organization

Module 2 Initial Environmental Review

Before an organization can plan and Implement an environmental policy, an Initial
environmental review should be made ThiS review will proVide an overview of the
environmental Issues a company IS facing In thiS Initial environmental review every
aspect of the future EMS IS checked The organization then knows the strengths and
weaknesses of ItS present operations and ItS management systems ThiS review and
the policy statement are the basIs for planning the Implementation of the
environmental policy

Module 3 Planning the Environmental Policy

In the planning stage, all of an organization's interactions With the environment are
Identified Legal and other reqUirements that an organization must meet are
determined Environmental objectives and targets are defined and environmental
management programs are developed to achieve these targets The environmental
management programs then assign responsibilities and name the means and time
frame by which the targets will be achleved-

Module 4 Implementing the Environmental Policy
The Implementation and operational components of an EMS take the most time and
effort Within an EMS project The following aspects are covered In thiS stage

• The roles, responsibilities and authOrity of personnel whose actiVities have an
Impact on the environment are defined, documented and communicated to all
members of the organizatIOn In addition, resources for the Implementation and
maintenance of the EMS are prOVided A special management representative
With the responSibility and authOrity to enforce the EMS requirements IS
appOInted ThiS management representative reports the environmental
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performance of the organrzatron directly to top management

• Management must ensure that personnel throughout the organization are aware
of the environmental policy, the environmental management programs and the
actual or potential Impact of their activities on the environment All personnel
with a significant contribution to environmental performance need to be
adequately trained to handle the environmental aspects of their activities The
organization must ensure that these people have the competence to deal with
their responsibilities either through education, trammg and/or expenence

• To Integrate relevant environmental aspects Into dally business information

• To ensure that external auditors can certify the management system according
to one of the current EMS standards, the EMS must be well-documented This
documentation Includes a descriptIOn of the basIc elements of the system and
their Interaction It also POints to related documents There IS no need to
develop an EMS handbook, but It IS common practice to do so The documents
related to the EMS must be reviewed, revised and approved on a regular basIs
so that up-to-date Information IS available on the task or work activity being
performed

•

• To make sure that the environmental policy IS Implemented and the objectives
and targets met, an organization must Identify processes and activities that •
have a significant Impact on the environment The organization must ensure
that these activities or processes are conducted as Intended (operational
control) The organization must also Identify environmental aspects of the
goods and services It uses, and communicate Its environmental reqUirements
to ItS suppliers and contractors

• The organization must Identify the potential for accidents and emergency
situations (emergency preparedness) and develop appropriate procedures to
respond to these This Includes the prevention and mitigatIOn of the
environmental Impact added These procedures need to be communicated
Internally and tested to make sure that the response IS effective and efficient

Module 5 Measurement and Evaluation

After Implementing the environmental policy, management needs to measure
environmental interventions and their Impact on the environment ThiS IS done by
bUlldmg up an environmental effects register (environmental Inventory) All eqUipment
used for mOnitoring and measuring must be accurate and calibrated on a regular basIs
To check the compliance status of an organizatIOn, additional Information about
regulations and other reqUirements IS needed A so-called "environmental regulations
register" IS often Installed and maintained for thiS purpose Evaluation assesses
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environmental performance against the environmental targets and objectives

Responsibilities and authOrity need to be defined to deal With non-compliance Within
the EMS This Includes specifYing the actions to be taken to correct an undesirable
situatIon and to prevent future non-compliance

Module 6 Audits and Review
Audits determIne the capability of the EMS to achieve the organizatIon's
environmental objectives and targets The EMS must be audited on a regular basIs to
ensure that the system IS working as Intended The audit provides the information
which top management needs to review the EMS This review IS a check to ensure
that the system IS operating effectively This top management review also addresses
changes needed In the environmental policy, objectives and targets or In the EMS
Itself The review helps to ensure that the following functions are accomplished

• meet third party expectations (stakeholders)
• take Into account new bUSinesses or operations
• consIder changes In technology
• Implement audit findings or
• Improve environmental performance

To make sure that the EMS can be audited by external authOrities, the system must
be documented and the organization must keep records related to the EMS These
records must be Identified, collected, stored and maintained to proVide objective
eVidence of compliance With the EMS standard, including legal and other
requirements BaSIC records Include

• training records,
• measurement and evaluation results,
• management review records and
• audit results

Module 7 External EnVironmental Communication

One of the key success factors of an EMS IS effective commUnication of an
organization's actiVities regarding environmental Issues There are two main
communication directions

• communicating environmental aspects of actiVities, products and services to
stakeholders on a continUOUS baSIS

• prOViding periodiC Information With an environmental report

Continuous commUnication should target customers, employees, suppliers, authorities,
neighbors, the media and the general public ThiS IS not one-way commUnication A
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frank relationship with these stakeholders can only be achieved with dialogue Here, •
the organization should focus on the values and rnterests of each specIfIc group To
open up thIs dialogue, an organization should consider the followrng measures

• Identify a contact person to handle rnqUlries on environmental Issues
• Determine the procedure for dealing with external inqUIries
• Involve the PR department In compiling information about the organization's

environmental protection scheme
• Involve the marketing department In compIling informatIOn for the customer

about environmental aspects of uSing and disposing of the product

PeriodiC Information about environmental Issues IS normally provided with an
environmental report This comprehensIve report IS compulsory only If an organization
chooses to comply with EMAS Neither ISO 14001 nor BS 7750 requires an
environmental report (look here for a comparison) Nevertheless, compiling an
environmental report IS good management practice and IS often required by external
stakeholders (e g shareholders, financial analysts) An environmental report covers
the follOWing tOPiCS (EMAS)

•
•
•
•
•
•
•
•
•
•

Environmental policy
Environmental strategy
Description of the EMS components
Policy regarding environmental aspects related to products and services •
Listing of all Inputs (material and energy) and outputs (air pollution, sewage,
waste) over the respective period of time (environmental effects register)
Assessment of compliance with environmental regulations (environmental
regulation register)
Evaluation of environmental performance
Description of the environmental management programs,lncludlng obJectives,
targets, measures and schedule
Relationships with external stakeholders
Audit report findings

Not mentioned In any of the EMS standards, but nevertheless Important, IS a
commUnication strategy that takes Into account the rnterests of financial stakeholders
like shareholders, banks, rnsurers and financial analysts Management must show that
the chosen environmental strategy IS efficient and effective and IS creating shareholder
value An environmental strategy that does not create future free cash flow IS

economically unsustainable
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• G Implementation and Operation

•

Structure and Responsibility
The roles, responsibilities and authonty of personnel whose actiVities have an Impact
on the environment are defined, documented and communicated to all members of the
organization In addition resources for the Implementation and maintenance of the
EMS are provided A special management representative with the responsibility and
authorrty to enforce the EMS requirements IS appointed This management
representative reports the environmental performance of the organization directly to
top management

Training, Awareness and Competence
Management must ensure that personnel throughout the organization are aware of
the environmental policy, the environmental management programs and the actual or
potentIal Impact of their actiVities on the environment All personnel with a significant
contrrbutlon to environmental performance need to be adequately trained to handle the
environmental aspects of their actiVities The organizatIOn must ensure that these
people have the competence to deal with their responsibilitIes either through
education, training and/or expenence Training should be In-depth enough to enable
employees to Integrate relevant environmental aspect Into dally business Information

Internal Communication
Procedures should be established and maintained for Internal communication between
vanous levels and functions of the organizatIOn An organization can communicate
In a vanety of ways including bulletin board postlngs, Internal newspapers, meetings
and electronic mall messages, to name a few CommunicatIon should be a two-way
process and the information communicated should be understandable and adequately
explained

Communication IS also needed to demonstrate management commitment, raise
awareness, deal with concerns and questions about the organization's actiVities,
products or serVices, and to Inform Interested parties about the organization's EMS
and performance Results from EMS monltorrng, audit and management review
should be communicated to those within the organization who are responsible for
performance

Environmental Management System Documentation
To ensure that external auditors can certify the management system according to one
of the current EMS standards, the EMS must be well-documented This
documentation Includes a descrIption of the basIc elements of the system and their
interaction It also POints to related documents, which may Include a} process
information, b) organization charts, c) Internal standards and operational procedures
and d) site emergency plans Documentation may be Integrated and shared with
documentation of other systems Implemented by the organization Although there IS
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no need to develop an EMS handbook, It IS common practice to do so

Document Control
The documents related to the EMS must be reviewed, reVised and approved on a
regular basIs so that up-to-date information IS available on the task or work activity
being performed To ensure against unintended use, obsolete documents should be
promptly removed from all POints of Issue and POints of use, while any obsolete
documents retained for legal and/or knowledge preservation purposes should be
Identified as such

•

Operational Control
To make sure that the environmental policy IS Implemented and objectives and targets
are achieved, an organization must Identify processes and activities that have a
Significant Impact on the environment The organization must ensure that these
activities or processes are conducted as Intended This Includes procedures to control
operations such as documented work Instructions to ensure conformance to the EMS,
monltormg and control of relevant process characteristics (e g effluent waste streams
and waste disposal) and so on Also, the organization should establish procedures for
verifIcatIOn of compliance to speCified requirements and establish and maintain records
of the results In additIOn, the responSibility and authority for measures to deal with
non-compliance and subsequent corrective actions should be speCified The
organization must also Identify environmental aspects of the goods and services It
uses and communicate ItS environmental requirements to ItS suppliers and contractors •

Emergency Preparedness and Response
The organization must Identify the potential for aCCidents and emergency situations
and develop appropriate procedures to respond to these ThiS Includes the prevention
and mItigation of the Impact on the environment These procedures need to be
communicated Internally and tested to make sure that the response IS effectIve and
efficient

An emergency plan can Include the following elements

• Details of possible aCCidents (e g chemical spills, fire)
• Actions to be taken If aCCidents occur
• A list of key personnel and their responSibilities In handling emergency

Situations
• Dnlls to test effectiveness

Planning Action List Companies should consider these actions to develop and
Implement their environmental management system (EMS) to be ready for ISO 14001
registration and to reduce the costs of meeting environmental obligations

1 DeCide, commit and make a senior person responSible for the system
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•

•

This person, trained In environmental affaIrs, will report direct to the
CEO

2 - Form a Task Force and review need tor an EMS advisor Select up to
eight personnel from a cross section of grades and functions

3 Conduct EMS assessment uSing ISO 14001 and report Report wIll
Identify adequacy of as-Is procedures and need for new procedures

4 Publish Environmental Policy, Objectives, Targets and Action Plan
Deploy Policy from the top to develop agreed Objectives, Targets and
Plan

5 Develop leaders to create and sustain employee awareness All leaders
& Task Force must learn so they understand and can explain

6 DefIne orgamzatlOnal structure and responslb.l.tles--Keep this up to date
with names and job titles as a formal document

7 Involve employees In developing and Improving their system By
awareness seSSions, flowcharting, team reviews and expenence
feedback
Decide on the document coding procedure Use this from day one of
developing system documentation
Flowchart key processes showing all Interfaces Start with core
processes and then tie In the support processes
Code all forms In line with agreed coding procedure Every form should
belong to a process, remove redundant forms
Correlate all forms to flowcharts Every form should have a place, If not
check completeness of flowchart
Review flowcharts for accuracy By "accuracy" we mean what actually
happens'
Develop and use flowcharts as documented procedures Ensure process
obJectlve(s) also address environmental aspects
Review, reconcile, approve and Issue as-Is procedures Involve everyone
and do not Ignore comments Process owners may approve
Prepare new procedures and train staff to Implement them These may
Include EMS auditing and dealing with emergencies
Issue new procedures and the environmental management program ThIs
will be the first program Implemented by the EMS
Descnbe the whole system In an EMS manual Keep It slim and sImple
for customers, every employee and suppliers
Launch the system and respond qUickly to reVISion requests Throw a
well deserved party' Invite continuous Improvement
Start auditing to continually Improve your Integrated system Your
trained audit team will come from action Cover supplters too
Conduct preassessment at least two months before the Registrar Use
a regIstered systems auditor and ensure all corrective actions are up to
date
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These actions take from 6 to 18 months dependmg on the extent of formalized •
system, the skills base, workload and the degree of management commitment

H Checkmg and Corrective Action

When problems occur, the organization must be prepared to correct them and prevent
recurrence It IS Important to focus on the root cause and not on the symptoms The
whole POint IS not Just to Identify the problem, but to understand why It happened and
to change the system, so the same mIstake IS not made tWice In order to do thIS, the
findings, conclusions and recommendations reached from mOnltonng, audits and other
reviews of the EMS should be documented and the necessary corrective and
preventive actions Identified It IS the task of management to make sure that these
corrective and preventive actions have been Implemented and that there IS a
systematic follow-up to ensure their effectiveness

The basIc requirements In ISO 14001 mclude procedures for

•
•
•
•

Defining responsibility and authority for handling and mvestlgatmg
non-conformance
Acting to mitigate the resulting Impacts on the environment
Initiating and completmg corrective and preventIve action •
Implementing and recording changes to documented procedures that result
from corrective and preventive action

The ISO 14001 standard also states that corrective or preventive actions "taken to
eliminate the cause of actual and potential non-conformance shall be appropriate to
the magnitude of problems and commensurate with the environmental Impact
encountered" Thus, the scope of action depends on the scope of the problem

Management Review

Based on the audit findings, management should conduct a review to assess the
continUing sUitability, adequacy and effectiveness of the EMS The review should be
broad enough In scope to address the environmental dimensions of all actIVities,
products or services of the organizatIon, including their Impact on financial
performance and pOSSibly competitive pOSitIOn Not all components of the EMS need
to be revIewed at once, but can be reviewed collectively over a penod of time Also,
reviews of policies, objectives and procedures should be carned out by the level of
management who defined them

The review process should Include (ISO 14004)
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• •
•
•
•

review of environmental objectives and targets,
findings of the EMS audits,
an evaluation of Its effectiveness and
an evaluation of the sUitability of the environmental policy and the need for
changes In light of
• changing legislation,
• changing expectations and requirements of Interested parties,
• changes In the products or actiVities of the organrzatlon,
• advances In sCience and technology,
• lessons learned from environmental aCCidents,
• market preferences,
• reporting and commUnication

•

Keeping In mind the commitment to continuous Improvement, management should
plan corrective and preventive action to Improve the EMS They should also make sure
to follow up actions, to ensure that the actions were taken and were effective In
some cases, the management review may dictate changes In the environmental policy
and thereby tngger changes In the EMS Itself

J Issues and Concerns

There are many unresolved Issues associated With the development and
Implementation of the ISO 14000 senes of standards Stili to be developed are
accreditation authonty qualifications, register accreditation cnterra, auditor certification
cntena, and auditor training course accreditatIOn cntena Difficulties may be
encountered integrating these standards With different regulatory schemes throughout
the world, especially when consldenng the EMAR In Europe and ItS requirements The
question of ISO 9000/14000 dual registration IS stili open, although It IS currently
believed that 9000 registration will not be able to be achieved Without 14000
conformance

K Dnvers and Benefits

The ISO 14000 serres of standards will prOVide a worldWide focus on environmental
management and sustainable development The standards also promote a voluntary
consensus approach to controlling environmental aspects, In which Industry becomes
more self-regulating and less dependent on the command and control approach of the
current U S regulatory framework The ISO 14000 senes will also minimiZe trade
barrrers by harmOniZing natIonal rules, labels, and methods for evaluating
environmental Impacts Within a corporation, the ISO 14000 senes of standards
prOVide a consistent methodology for maintaining regulatory compliance as well as a
structure for moving beyond compliance and proactively managing environmental
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Impacts The ISO 14000 senes of standards will also allow an organization to •
enhance Its public posture by demonstrating commitment to environmental excellence
and lend greater credibIlity to environmental performance reporting

L What Will the Standard Mean for Busmess?

U S companres will be profoundly affected by the International environmental
management standard The development and ultimate adoption of ISO 14000 will be
a significant factor In driVing companres to take a more Integrated approach to
managing environmental Issues Although ISO 14000 will be a voluntary standard,
those companres that want to trade, for example, In the EU, or to do bUSiness WIth
other companres that do trade In the EU, will be required to demonstrate adherence
to the standard because the EU will likely adopt the ISO 14000 standard as
conforming to Its environmental management directive For some companies,
registration under ISO 14000 may be a legal prereqUisite to enter the regulated EU
market, while others may be asked by the purchasers of their products or servIces to
be registered

There are real benefits to the adoption of such a standard as ISO 14000 For one
thing, It provides a way for regulatory authontles, Investors, and the public to verify
that a company IS dOing all It can to decrease adverse environmental effects for ItS
operations ThiS fact alone can help decrease the pressure for ever stricter regulations •
ThiS IS the opposite from the situation where the public perceives Industry dOing as
httle as It can get away With to prevent environmental penaltles--a perceptIon that
calls forth demands for the strictest of regulation By analogy, there are no regulations
reqUlnng Industry to have a financial management system, even though enhanced
profits benefit the government through enhanced tax revenues, because the public
believes that Industry IS suffiCiently motivated to that direction already In the same
way, once the public IS convinced that decreased environmental Impact IS a pnmarlly
corporate goal, It should not demand the Imposition of excessively tight regulations

Further, a worldWide standard for environmental management tends to decrease
competition from companres that do not adhere to It, first by making them less
acceptable to consumers and second by eventually requlrrng by law that they, too,
practice environmental management In thiS way, global management standards are
really an outgrowth of global product standards (the onglnal and main occupation of
the ISO) and thus a benefit for free trade

With the expectation that 1996 will bnng ISO 14000 Into practice, companres that
trade or do bUSiness on an international scale Will need to evaluate their current
systems (or set up such a system) covenng environmental management, auditing, and
performance Taking a lesson from the ISO 9000 certification process, companies Will
be well served to begin Improving their environmental management systems before
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•

ISO 14000 IS a reality Companies that do not pay attention to the ISO 14000
developments may find themselves running to catch up to their competition

Ultimately, ISO 14000 will be a driving force for companies to take a more Integrated
approach to managing environmental Issues on a global scale It has often been said
that, "Time IS money", the time has come when It IS equally common to say, "Waste
IS cost" This basIc truth will soon be followed by, "Green IS gold" ISO 14000 begins
to provide a basIs to evaluate a company's claims In this area In the same way that
the financIal disclosures of the SEC allow analysts to evaluate a company's financial
performance As It becomes clearer that good business management Includes the
concept of sound environmental management, Industry will be pomted In the direction
of sustainable development to the benefit of both the stakeholders and the
environment
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APPENDIX A

STANDARDS AND GUIDELINES IN THE ISO 14000 SERIES

Note The ISO 14000 Series IS stili under development The technical
committee (TC), TC 207, IS supervIsing and developing the ISO 14000 Series The
secretariat of TC 207 IS held by the Standards Council of Canada (SCC) Each
standard undergoes different stages

• Preliminary Work Item (PWI)
• New Work Item (NWI)
• Working Draft (WD)
• Committee Draft (CD)
• Draft International Standard (DIS)

These standards can be classified Into four groups according to their focus
• Organization and systems standards
• Evaluation and auditing standards
• Product-oriented standards
• Definition standards

•

Organization and Systems Standards
• ISO 14001 Environmental Management Systems - SpeCification and •

GUidance for Use
• ISO 14004 Environmental Management Systems - General GUidelines on

Principles, Systems and Supporting Techniques

Evaluation and Auditing Standards
• ISO 14010 GUidelines for Environmental Auditing - General Principles
• ISO 14011 GUidelines for Environmental Auditing - Audit Procedures 

Auditing of Environmental Management Systems
• ISO 14012 GUidelines for Environmental Auditing - Qualification Criteria

for Environmental Auditors
• ISO 14013 Management of Environmental Audit Programs
• ISO 14014 Initial Reviews
• ISO 14015 Environmental Site Assessments
• ISO 14031 Evaluation of Environmental Performance

Product-Onented Standards
• ISO 14020 Goals and Pnnclples of all Environmental Labeling
• ISO 14021 Environmental Labeling - Self DeclaratIOn Environmental

Claims - Terms and Definitions
• ISO 14022 Environmental Labeling - Symbols
• ISO 14023 Environmental Labeling - Testing and Verification
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Methodologies
ISO 14024 Environmental Labeling - GUiding Pnnclples, Practices and
Cntena for MultIple Cntena-based Practitioner Programs (type 1)- GUide
to Certification Procedures
ISO 1402X Type III Labeling
ISO 14040 Life Cycle Assessment - Pnnclples and GUidelines
ISO 14041 Life Cycle Assessment - Life Cycle Inventory AnalysIs
ISO 14042 Life Cycle Assessment - Impact Assessment
ISO 14043 Life Cycle Assessment - Interpretation
ISO 14060 GUide for the Inclusion of Environmental Aspects In Product
Standards

•

Definition Standards
• ISO 14050 Terms and Definitions - GUide to the Principles for ISO/TC

207/SC Terminology Work
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APPENDIX B

COMPARISON OF ENVIRONMENTAL MANAGEMENT SYSTEMS STANDARDS

Differences and Similarities between ISO 14001, BS 7750, and EMAS

Both ISO 14001 and EMAS are based on BS 7750 However, there are some
fundamental differences among these standards, especially between ISO 14001 and
the other two standards ISO 14001 IS an internatIOnal standard, while EMAS and BS
7750 are regional standards Generally speaking, ISO IS the weakest standard while
EMAS has the most stringent reqUirements BS 7750 and EMAS are qUite similar
except for the EMAS requirement for a public environmental statement A closer look
at the details of the standards shows the following differences

• Scope BS 7750 and EMAS apply to a Single site, while EMAS generally
relates to industrial activities ISO 14001 may apply to only part of a
site, for example, a single operating Unit, and It Includes non-Industrial
activities, such as government activities

•

• Environmental Aspects ISO 14001 reqUires only the IdentIfication of
Significant environmental aspects associated with on-site activities By
contrast, EMAS and BS 7750 basically require a full Inventory of
environmental aspects linked to on-Site activItIes With BS 7550, an •
additional examination and assessment of environmental effects caused
by products and services IS also reqUired

• Continuous Improvement BS 7550 and EMAS reqUire an Improvement
of environmental Impacts, whereas ISO 14001 emphaSizes the
Improvement of the EMS </A> as a means of reducing envIronmental
Impacts

• ObjectIVes BS 7750 and EMAS require time-scaled environmental
objectives ISO 14001 asks only that the environmental management
programs have a time frame

• Contractors and Suppliers ISO 14001 does not refer to the
environmental performance/assessment of contractors or suppliers It
asks only that a company communicate ItS environmental policy to
suppliers and contractors In contrast, EMAS and as 7750 direct an
organization to ensure that suppliers and contractors comply With the
organization's environmental policy>

•

030397

Documentation ISO 14001 requires documentation of the
environmental policy, obJectives, staff responsibilities, commUnication
With external Interested parties and several other procedures ISO
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•
•

•

•

14001 reqUires Identification of environmental aspects, but does not
specifically require a register of environmental effects and regulations,
like EMAS and BS 7550 Both EMAS and BS 7550 require records of
the extent to which environmental objectives have been met

Audits EMAS stipulates that a company must carry out an audit at least
every three years ISO 14001 and BS 7750 do not specify a minimum
audit Interval EMAS also requires more extensive auditing than ISO
14001, which reqUires only EMS auditing

Initial Review EMAS reqUires an extensive Inttlal review as part of the
EMS ISO 14001 does not speCifically require thiS, but It IS suggested

CommunicatIOn EMAS reqUires a comprehensive public environmental
statement that IS externally venfled by an Independent auditor and a
Simplified annual statement ISO 14001 and BS 7750 ask only that the
environmental policy IS publicized BS 7750 and EMAS reqUire that
environmental objectives and targets are made public

•
The follOWing table lists the corresponding parts of each standard (which IS based
mainly on the ISO 14001 standard)
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Correspondence between ISO 14001 EMAS and BS 7750 •
Step System Element ISO 14001 EMAS BS 7750

Envi ronmental 40 General Article 2 e 3a 41
Management System Annex I B

Step 1 Commitment and Environmental Pohcy 41 Article 3 a Annex 42
Environmental Pohcy I A I D

Step 2 Initial Initial Environmental Annex A 4 21 Article 2 b 3b Annex A 1 2 (not
Environmental Review Review (not mandatory Annex I C mandatory but

but good good practice)
practice)

Step 3 Planning the Environmental Aspects 421 Article 3 b Annex 442
Environmental Pohcy I B 3 I C I D 2

I D 3

Legal and other 422 Article 3 a Annex 443
Requirements I B 3

Objectives and Targets 423 Article 2 d 3 e 45
Annex I A 4

Environmental 424 Article 3 c Annex 46
Management Programs I A 5

Step 4 Implementing the Structure and 431 Annex I A 5 a I B 2 43
Environmental Pohcy Responsibility

Training Awareness and 432 Annex I B 2 434 •Competence

Internal Communication 433 Annex I B 2 441 49

EMS Documentation 434 Annex I B 5 I B4a 471 47

Document Control 435 Annex I B 472

Operational Controls 436 Annex I B 4 I D 6 7 48

Emergency Preparedness 437 Annex I C 9 442
and Response

Step 5 Measurement Environmental Data 441 Annex I B 3 443
and Evaluation Management

Performance Evaluation 441 Annex I B 3 443 45

Non Conformance 442 Annex I B 4 484
Corrective and Preventive
Actions

Records 443 Annex I B 5 49

Step 6 Audits and EMS Audit 444 Article 3 d 2 f 4104101
Review Annex I B 6 II 4102,4103

Management Review 45 Article 3 d Annex 411
IB1

Step 7 Environmental Environmental not required Article 3 f 3 g 3h not required
Report Statement/Report 5 Annex V
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ANNEX C

INITIAL ENVIRONMENTAL REVIEW QUESTIONNAIRE

Methodology

The questionnaire follows the ISO 14001 reqUirements with slight modifications (e g
It Includes external environmental reporting, which IS not required by ISO 14001
There are SIX sectIOns Within each section a number of quebtlons have to be
answered with scores ranging from 0 (worst) to 3 (best) The score indicates the
effort needed In terms of human and financial resources to meet the specific
statement

• 0 POints huge effort needed (= 0% compliance with the EMS reqUirements)
• 1 POints high effort needed
• 2 POints moderate effort needed
• 3 POints no effort needed (= 100% compliance with the EMS reqUirements)

Adding up the scores In each section and companng them to the maximum possible
score (= benchmark) gives a company-specific profile of strengths and weaknesses

QuestIOnnaire
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Module of the EMS

Commitment and
Environmental Policy

030397

Aspect

Commitment

Environmental
Pohcy

Top management has made a commitment to
address environmental Issues related to the
organization s actIVIties products and
services

Top management has defrned an
environmental pohcy

The environmental pollcy IS appropriate to the

nature scale and environmental Impacts of ItS
activities products and services

The environmental policy rncludes a
commitment to

(a) prevent pollutIon

(b) contrnuous Improvement

(c) comply with environmental regulatIOns and
other reqUirements to which the organization
subscribes

The environmental policy provides a
framework for settrng and revlewrng
environmental objectives and targets

The envIronmental pohcy IS documented and
communicated to all employees

The environmental policy IS available to the
public

24
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• Module of the EMS Aspect Assessment

Planning the Environmental The organization has established and maintained a
Environmental Aspects procedure to Identify the environmental aspects of Its
Policy activities products and services In order to determine

those which can have Significant Impacts on the

environment

The organization has ensured that the aspects related to
these Significant Impacts are considered In setting
environmental objectives

The information about Significant Impacts and related
aspects IS up to date

Legal and Other The organization has established and maintained a
Information procedure to Identify and have access to legal reqUirements

directly applicable to the environmental aspects of ItS
actiVities products and services

The organization has established and maintained a
procedure to Identify and have access to other reqUirements
to which the organization subscnbes directly applicable to
the environmental aspects of Its actiVities products and
services

EnVironmental The organization has established and maintained
Objectives and documented environmental objectives
Targets

The organization has established and maintained

• documented and whenever pOSSible quantified
environmental targets

The environmental objectives and targets are set for each
relevant function and level Within the organization

When establishing Its objectives the organization has
conSidered legal and other requirements Its SignifICant
environmental aspects Its technological options and Its
frnanclal operational and busrness reqUirements and the
views of rnterested parties

The environmental objectives and targets are consistent
With the environmental policy and the required
commitments

EnVironmental The organization has established and marntalned
Management environmental management program(s) for achieVing ItS
Program(s) environmental objectives and targets

The environmental management program(s) Include
responSibilities at each relevant unction and organizational
level

The environmental management program(s) Include the
means and tlmeframe by which they are to be achieved

The organization has established a procedure to ensure that
environmental aspects are Included In projects relatrng to
new developments of actiVities products and services
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Module of the EMS

Implementing the
EnvI ronmental
Policy

030397

Aspect

Structu re and
Responsibility

Training
Awareness
and
Competence

Internal
CommunicatIon

EMS
Documentation

Document
Control

OperatIonal
Control

Emergency
Preparedness
and Response

The organization has defined documented and
communicated roles responsibilities and authority

The organization has prOVided human and financial
resources to Implement and control the EMS

The organizatIon has appointed a speCific management
representative who ensures that the EMS IS In line with the
EMS reqUIrements and reports the performance to top
management

The organization has defined training needs for those
personnel whose work may create a SignifIcant
environmental Impact

Personnel at each relevant function and level are aware of

(a) the Importance of meeting the requirements of the EMS

(b) the envIronmental Impact of their work actiVitIes and the
benefits to Improve performance

(c) their roles and responsibilIties within the EMS

(d) the potentIal consequences of departure from speCIfic
operating procedures

The organization has established and maintained a
procedure for communicating between various levels and
functions within the organizatIOn

The organization has established and maintained
information to desCribe the core elements of the EMS and
their interaction

The organization has established and maintained
information to prOVide direction to related documentatIon

The organization has established and maintained a
procedure for controlling all EMS documents (properly filed
revIewed up to date)

Procedures and responsibility are established and
maintained to create and modify documents

The organization has Identified those operations and
actiVities that are associated with the IdentifIed Significant
environmental aspects

The organization has planned these actiVities (including
maintenance) to ensure that they are carned out under
specified conditions

The organization has established and maintained procedures
to Identify the potential for and response to
aCCidents and emergency situatIOns

The organization has tested these procedures and revised
them after aCCidents
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Module of the EMS

Measurement and
Evaluation

030397

Aspect

Environmental
Data
Management

Performance
Evaluation

Corrective and
Preventive
Actions

Records

The organrzatlon has established and maintained
documented procedures to monrtor and measure on a
regular basIs the key factors that can have a slgnrflcant
environmental Impact Monrtorlng equipment IS cahbrated
and maintained

The organrzatlon has estabhshed and maintained
information about relevant environmental regulations

The organrzatlon evaluates and documents performance
related to ItS environmental objectives and targets

The organrzatlon evaluates and documents compliance with
environmental regulations

The organrzatlon has estabhshed and maintained procedures
for defining responsibility and authority for
handhng and investigating non conformance and for
initiating and completmg corrective and preventive actions

The organization has established a procedure to Implement
and record any changes In the documented procedures
resultmg from corrective and preventIve actions

The organrzatlon has established and mamtamed procedures
for the IdentificatIon maintenance and diSposition of
environmental records mcludlng tramlng records and the
results of audits and reviews

The environmental records are legible Identifiable and
traceable to the actiVities products and services Involved

The environmental records are stored and mamtalned m
such a way that they are readily retrievable and protected
against damage deterioration or loss
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Module of the EMS Aspect Assessment •Audits and Reviews EMS Audit

Management
Review

The organization has established and mamtalned procedures
for periodic EMS audits to be carned out In order to
determme whether or not the EMS

(a) conforms to planned arrangements for environmental
management mcludlng the requirements of the EMS
standard

(b) IS properly Implemented and maintained

The organizatIOn has established and maintained procedures

for periodic EMS audits to be carned out, In order to provide
information on the results of audits to management
(Including top management)

The audit procedures cover the audit scope, frequency and
methodologies as well as responsibilities and requirements
for conducting the audit and reporting the results

The organization s top management reviews the EMS
periodically to evaluate the sUitability adequacy and
effectiveness of the EMS

Module of the EMS

~
Environmental
CommunicatIon

030397

Aspect

Environmental
Report

Continuous
External
Communication

The 0, gan,zatlOn s top management reviews the EMS
periodIcally to determine the necessity to Implement
changes to the EMS

The review IS documented

The organization publishes an external environmental report
whIch covers the company s environmental policy the
objectives and targets the environmental performance the
environmental management programs and the structure of
the EMS

The environmental report IS validated by external experts

The organization considers processes for external
commUniCation about ItS SignifIcant environmental aspects
and records ItS deCISIon

The organization has established and maintained procedures
to Identify Significant environmental aspects of goods and
services used by the organization and has communicated
relevant procedures and requirements to suppliers and
contractors

The organization has established and maintained procedures
to the Identifiable Significant environmental aspects of
goods and services produced by the organization and
communicated relevant procedures and requirements to
customers

The organizatIon has established and malntamed procedures
for recelvmg documentmg and responding to relevant
commUnication from external Interested parties
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APPENDIX D

TERMS

Below IS an alphabetical list of terms and definitions used In this document The use
of these terms and definitions vanes largely from one person to another The list
below relies on definitions used by internationally recognized organizations (e g ISO,
SCC), environmental agencies (e g Environmental Protection Agency of the USA) or
research reports of large groups of SCientists and projects As long as "ISO 14050 
Terms and Definitions", IS NOT finalized environmental managers will have to deal
with thiS terminology problem

AbiotiC Resources
Resources which are considered abiotic and therefore not renewable ZinC ore and crude 011 are
examples of abiotic resources

AnCillary Matenal
Matenal that IS not used directly In the formation of a product or service

Auditing
See environmental management system audit

Biotic Resources
Resources which are considered biotiC and therefore renewable The ramforests and tigers are
examples of biotiC resources

By-Product
A useful and marketable product or service that IS not the pnmary product or services being
produced See also co-product

Certification
The procedure by which third party gives wntten assurance that a product, process, or service
conforms to specific requirements See also registration

Characterization
Charactenzatlon aggregates classified environmental interventIOns/ aspects within an
environmental Impact category ThiS step results In environmental performance Indicators

Charactenzatlon Factor
A factor that descnbes the relative harmfulness of an environmental intervention wlthm one
environmental Impact category A factor IS a result of modeling environmental
effects/problems

Close-loop Recycling
A recycling system In which a product made from one type of matenal IS recycled Into a

Classification
ClaSSification attnbutes are environmental interventions/aspects listed In an <A environmental
inventory/environmental effects register according to environmental Impact categones
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different type of product (e g used newspapers Into tOilet paper) The product receiving •
recycled matenal Itself mayor may not be recycled See also open-loop recycling

Co-Product
A marketable by-product from a process that can technically not be aVOIded ThiS Includes
matenals that may be traditionally defined as waste such as Industnal scrap that IS
subsequently used as a raw matenal In a different manufactunng process

Contmuous Improvement
The process of enhancing an environmental management system to achieve Improvements In

overall environmental performance In hne With an organization's environmental polley ISO
14004

Damage
A detenoratlon In the quality of the environment not directly attnbutable to depletion or
pollution

Depletion
The result of the extraction of abiotiC resources (non-renewable) from the environment or the
extraction of biotiC resources (renewable) faster than they can be renewed

Downcychng
See recycling

Eco-Efflclency
The relationship between economic output (product, serVice, activity) and environmental •
Impact added caused by production, consumption and disposal

EmiSSion
One or more substances released to the water, air or soli In the natural environment See also
environmental release, pollution and environmental interventIOn

EnVironment
Surroundings In which an organization operates, including air, water, land, natural resources,
flora, fauna, humans, and their interrelations ThiS definition extends the view from a company
focus to the global system (ISO 14004, BS 7750)

EnVironmental Aspects
Elements of an organization activities, products or services which can Interact With the
environment (ISO 14004) A Significant environmental aspect IS an environmental aspect
which has or can have a Significant environmental Impact (ISO 14004) See also
environmental InterventIOns, environmental problem

EnVironmental Effect
Any direct or Indirect Impingement of activities, products and services of an organization upon
the enVironment, whether adverse or benefiCial (BS 7750) An environmental effect IS the
consequence of an environmental intervention In an environmental system See also
environmental Impact, environmental problem
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EnvlFonmental Effects Evaluation
A documented evaluation of the environmental significance of the effect of an organization's
activities, products and services (existing and planned) upon the environment (BS 7750)

Environmental Effects Register
A list of significant environmental effects, known or suspected, of an organizatIOn's actIVIties,
products and services upon the environment (BS 7750) Also see environmental Inventory

Environmental Impact
Any change to the environment, whether adverse or beneficial, wholly or partially resulting
from an organization's activities products or services (ISO 14004) An environmental Impact
addresses an environmental problem Also see environmental effect

Environmental Impact Added
The total of all environmental interventions of a product or production system evaluated
(weighted) accordmg to the harmfulness of each mterventlon to the environment

Environmental Intervention
Exchange between the economy and the envl"onment Including resource extraction emissions
to the air, water, or sOil, and aspects of land use If resource extraction IS excluded, the term
used In this case IS environmental release See also emiSSion and pollutIOn

Environmental Inventory
An environmental Inventory IdentIfies and quantifies - where appropriate - all environmental
aspects of an organizatIOn's actiVities, products and services Also see environmental effects
register

EnvlFonmental Issue
A POint or matter of diScussion, debate, or dispute of an organizatIOn's environmental aspects

Environmental Management
Those aspects of an overall management function (mcludlng planning) that determine and lead
to Implementation of an environmental policy (BS 7750) See also environmental management
system

Environmental Management Audit
A systematic evaluation to determine whether an environmental management system and
environmental performance comply with planned arrangements, and whether a system IS
Implemented effectively, and IS sUitable to fulfill an organization's environmental policy (BS
7750)

EnvlFonmental Management Manual
The documentation desCribing the procedures for Implementing an
environmental management program (BS 7750)

organization's

EnvlFonmental Management Program
A descnptlOn of the means of achlevmg environmental objectives and targets (BS 7750)
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Environmental Management Review •
A formal evaluation by management of the status and adequacy of systems and procedures
In relation to environmental Issues policy and regulations as well as new objectives resulting
from changing Circumstances (BS 7750)

Environmental Management System
The part of an overall management system which Includes structure, plannmg activities,
responSibilities, practices, procurements, processes and resources for developmg
Implementmg, achlevmg, revlewmg and mamtalnlng an environmental policy (ISO 14004, BS
7750)

EnVIronmental Management System Audit
A systematic and documented Verification process to objectively obtain and evaluate eVidence
to determine whether an organization's environmental management system conforms to the
environmental management system audit criteria set by the organizatIOn, and commUnication
of the results of this process to management ( ISO 14004)

Environmental Objectives
The overall environmental goal, arising from an environmental policy, that an organizatIOn sets
Itself to achieve, and which IS quantified where practical ( ISO 14004, BS 7750)

Environmental Performance
Measurable results (see environmental performance mdlcators) of an environmental
management system, related to the control of Its environmental aspects Assessment of
environmental performance IS based on environmental polley, environmental objectives and
envIronmental targets (ISO 14004)

Environmental Performance Index
A parameter descrlbmg environmental Impact with a Single figure An Index IS usually
calculated by welghmg the actual Impact level agamst a target level Also see valuation

Environmental Performance Indicators
Different parameters descrlbmg the potential Impact of actiVities, products or services on the
envIronment These parameters are the result of characterizing clasSified environmental
mterventlons environmental aspects

Environmental Pohcy
A statement by an organization of ItS Intentions and principles m relation to ItS overall
environmental performance EnvIronmental policy proVIdes a framework for action and for the
settmg of ItS environmental objectives and target (ISO 14004) BS 7750 defines the policy
additionally as a public statement

EnVironmental Problem
An environmental problem IS a deSCription of a known process within the environment or a
state of the environment which has adverse effects on the sustamabillty of the environment
including society (ISO 14004) They Include resource consumption and environmental Impacts
See also environmental effects, environmental aspects

•

EnVironmental RegulatIOn Register
A list of regulations regarding environmental aspects of an organization Also see environmental
effects register and environmental Inventory
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Environmental Release
See environmental interventions

EnVironmental Target
A detailed performance reqUirement quantified where practical, applicable to the organization
or parts or combination thereof that anses from environmental objectives and that must be set
and met In order to achieve those enVIronmental objectives (ISO 14004, BS 7750)

EnVironmental Strategy
A plan of action Intended to accomplish a specific environmental objective

Interested Party
Individuals or groups concerned With or affected by the environmental performance of
an> organization (ISO 14004, BS 7750) Interested groups Include those exercIsing statutory
environmental control over an organization, local reSidents, an organization's Investors,
Insurers, employees, customers and consumers, environmental Interest groups and the general
public (BS 7750)

Open-loop Recycling
A recycling system In which a particular mass of matenal (possible after upgradmg) IS
remanufactured IntO the same product (e g glass bottles Into glass bottles) See also
close-loop recycling

Organization
A company, corporation, firm, enterpnse or institution, or part or combinatIOn thereof, whether
Incorporated or not, public or pnvate, that has ItS own functions and administration For
organizations With more than one operating Unit, a Single operating Unit may be defined as an
organization (ISO 14004, BS 7750)

Pollution
ReSidual discharges of emiSSions to the air or water following applicatIOn of emiSSion control
deVices See also environmental release and environmental interventIOn

Pnmary Product
The product or service which IS the strategic focus of an orgamzatlon See also by-product and
co-product

Prevention of Pollution
The use of processes practices, methods or products that aVOid, reduce or control pollution
These may Include recycling, treatment process changes, control mechanisms, efficient use
of resources and matenal substitution (ISO 14004)

Recycling
The process of re-uslng matenal for the production of new goods or services on the same
quahty level If the quality of the goods and services produced With recycled matenal IS lower
then the process IS known as downcychng See also close-loop recycling and open-loop
recycling

Registration
The procedure by which an orgamzatlon indicates relevant characteristics of a product, process
or service, or particulars of an orgamzatlon or person, and then Includes or registers the
product, process, or service In an appropnate publicly available list See also certification
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Resources •
Matenals found In the environment that can be extracted from the environment In an economic
process There are abiotic resources (non-renewable) and biotiC resources (renewable)

Reuse
The additional use of a component part or product after It has been removed from a clearly
defined service cycle Reuse does not Include reformation However cleaning, repair, or
refurbIshing may be done between uses

Solid Waste
Solid products or materials disposed of In landfills, incinerated or composted See also waste

System
A collection of operations that perform a desired function

Valuation
The process of welghmg charactenzed environmental interventions against each other In a
quantitative and/or qualitative way This process results In an environmental performance
mdex

Verification Activities
All inSpection, test and momtonng work related to environmental management (BS 7750)

Waste
An output wIth no marketable value that IS discharged to the environment Normally the term
"waste" refers to solid or liqUid matenals

Waterborne Waste
DIscharge to water of pollutants •
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ApPENDIX A
POLLUTION PREVENTION

WORKSHEETS

The worksheets m tlus appenchx were desIgned to be useful at vanous pomts In the development
of a pollUtion prevention program Table A-I hsts the worksheets and descnbes the purpose of each

Smce these worksheets are mtentlonally genenc. you may decIde to redeSign some or all of them
to be more specific to your facility once you have your program underway The checkhsts m
AppendiX B contaIn mformatton that you may find helpful In decldmg how to customlZe these
worksheets to fit your situatIon AppendiX C contams examples of worksheelS as they might be
customIZed for a pharmaceutical company

Table A·I Last of PoUutlon PreventIOn Assessment Worksheets

Phase Number and Title

1 Assessment Overvtew

Purpose/Remarks

Summanzes the overall program

Assessment Phase

2 Site Descnptlon

3 Process Information

4 Input Matenals Summary

5 Products Summary

6 Waste Stream Summary

7 Option Generation

8 Option Descnptlon

Feaslblhty AnalysIS Phase

9 Profitability

LISts background mformatlon about the facility mcludmg location
products. and operations

TIns IS a checkhst of process InformatIOn that can be collected before
the assessment effort begInS

Records mput matena! mformanon for a specIfic productIOn or process
area. nus mcludes name supplIer hazardous component or prop
erties. cost. dehvery and shelf-lIfe mformatlon and poSSIble subsntutes

Identifies hazardous components production rate revenues and other
mformatlon about products

Summanzes the mformauon collected for several waste streams TIus
sheet can be used to pnonuze waste streams to assess

Records optIons proposed dunng bramstormmg or nommal group tech
roque sessions Includes the rationale for proposmg each option

Descnbes and summanzes mformanon about a proposed option Also
notes approval of promISIng options

Tlus worksheet IS used to tdenufy capital and operanng costs and to
calculate the payback penod
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1 Pollution Prevention

Firm ASlessment Worksheets Prepared By

Site Checked By

Date PrO) No Sheet of_ Page_of _

IWORKSHEET I ASSESSMENT OVERVIEW

1
&&abllah lbe Pollution Pr.ftfttlon Program

1----... E.-culIW LewI 0ea1lOll

PollC)' Slall8llMlnl

1 CoNensllS Bulking

I
~I

I Orgllllize Program

I N_T.sk Force

I SlaIeGoals

I !I
I Do Preliminary A.....menl
L _____

Collect Dall
~S"8S

Estabrosh Pnon~es

!
Wril. Program Plan

ConSldBr EX1emaJ GrouP'
Deline Obj8Cllws
ldentrly POlenbal Obstacles
Develop SChedule

i
Do Delalled A._menl

N_Assessmenl Team(s)
R_ Dell8lld Slle(s)
O<ganlZe end Documenllnlorma~on

!
Delln. Pollution Prevention Optlona

Propose Opbons
Screen Opbons

!
Do Feaalblllty Anarya.

TechnM:al
En\/lronmenlal
EconomIC

!
Wril. A.....m"'t Report

!
Implemenllhe Plan

Select PrDjeclS
Obtain Foocing
Install

!
......rePro;r...

Acquire Data
Analyze Results

!
I Ualntaln Pollution Prevenllon Program I

8EST AVAILABLE COpy
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Pollution Prevention
FIrm ASlessment Worksheets Prepared By

Site Checked By

Date PrOI No Sheet of Page of

WORKSHEET ,
SITE DESCRIPTION I

2

Firm

Plant

Department

Area

Street Address

City

StatelZlp Code

Telephone ( )

Ma,or Products

SIC Codes

EPA Generator Number

Malor Umt

Product or Service

OperatIons

FaclhtleslEgulpment Age

a
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•
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Poliubon Prevenbon
FIrm ASlessment Worksheets Prepared By

Site Checked By

Date PrOJ No Sheet of Page of

I IWORKSHEET PROCESS INFORMATION

3

Process UOit/OperatlOn
Operation Type D Continuous D Discrete

D Batch or Semi Batch DOther

Status
Document Complete? Current? Last Used In this Document

(Y/N) (YIN) ReVISion Report (YIN) Number Location
Process Flow Dlaaram
MaterJallEnerov Balance

Deslon
Ooeratlno

Flow/Amount Measurements
Stream

Analvses/Assavs
Stream

Process Descrlotlon
OoeratlOQ Manuals

EoulDment List

EoulDment Soeclflcatlons
PlOlno and Instrument Dlaorams

Plot and Elevation P1anlsl

Work Flow Dlaarams
Hazardous Waste MaOifests
Emission Inventories

AnnuallBlennlal Reoorts

Environmental AudIt Reports
PermltlPermlt Apollcatlons

Batch Sheet/s'
Materials Aopllcatlon Dlaarams
Product ComoosltlOn Sheets
Material Safety Data Sheets
Inventorv Records
Onerator Laos
Production Schedules

a

!

i
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Pollution Prevention
FIrm Assessment Worksheets Prepared By

Site Checked By

Date PrO) No Sheet of Page of

IINPUT MATERIALS SUMMARY IWORKSHEET

4
Description

Attnbute
Stream No Stream No Stream No

NamellD

Source/Supplier

Component/Attribute of Concern

Annual Consumption Rate

Overall

Component(s) of Concern

Purchase Pnce, $ per

Overall Annual Cost

Delivery Mode1

Shipping Container Size & Type2

Storage Mode3

Transfer Mode4

Empty Container Disposal Managements

Shelf LIfe

Supplier Would

- accept expired material? (YIN)

- accept shiPPing containers? (YIN)

- revise expiration date? (YIN)

Acceptable Substltute(s), If any

Alternate Suppller(s)

Notes , e g , pipeline, tank car, 100 bbl tank truck, trUCk, etc
2 e g , 55 gal drum 100 Ib paper bag, tank, etc
3 e g , outdoor, warehouse, underground, aboveground, etc
4 e g , pump, forklift, pneumatic transport, conveyor, etc
5 e g , crush and landfill, clean and recycle, return to supplier, etc

•

•

•
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Pollution Prevention
Firm Assessment Worksheets Prepared By

Site Checked By

Date PrO) No Sheet of_ Page_of_

IPRODUCTS SUMMARY IWORKSHEET

5
DeSCription

Attribute Stream No Stream No Stream No

NameJlD

Component/Attribute of Concern

Annual Production Rate

Overall

Componentlsl of Concern

Annual Revenues. $

Shipping Mode

ShiPPing Container Size & Type

Onsrte Storage Mode

Containers Returnable (YIN)

Shelf life

Rework POSSible (YIN)

Customer Would

- relax speCification (YINI

- accept larger containers IVIN)
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Pollution Prevention

FIrm Assessment Worksheets Prepared By

Site Checked By

Date PrO) No Sheet of Page of

IWASTE STREAM SUMMARY IWORKSHEET

6

Attribute
Description

Stream No Stream No Stream No

Waste IDlName

Source/Origin

Component or Property of Concern

Annual Generation Rate (UOltS )

Overall

Component(s) of Concern

Cost of Disposal

UOIt Cost ($ per )

Overall (per year)

Method of Management1

Relative Rating Rating Rating
Priority Rating Crlterta2 Wt (W) (R) RxW (R) RxW (R) RxW

Regulatory Compliance

Treatment!Dlsposal Cost

Potential LJablhty

Waste Quantity Generated

Waste Hazard

Safety Hazard

Minimization Potential

Potential to Remove Bottleneck

Potential By-product Recovery

Sum of PriOrity Rating Scores I(RxW) I (RxWI I(RxW)

PrIOrtty Rank

Notes , For example, saOltary landfill, hazardous waste landfill, on site recycle, inCineration, combustion
With heat recovery, distillation, dewatering, etc

2 Rate each stream In each category on a scale from 0 (none) to 10 (high)

•

•

•
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Pollution Prevention
Firm Assessment Worksheets Prepared By

S.te Checked By

Date PrO) No Sheet_of Page_of_

I IWORKSHEET OPTION GENERATION
7

Meeting format (e g , braInstorming, nomInal group techruque)

Meeting Coordinator

Meeting PartIcIpants

list Suggestion OptIons RatIonale/Remarks on Option

I
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Pollution Prevention
Firm Assessment Worksheets Prepared By

Site Checked By

Date PrOI No Sheet of Page of

I IWORKSHEET OPTION DESCRIPTION
8

Option Name

Bnefly descnbe the option

Waste Stream(s) Affected

Input Matena\(s) Affected

Productls) Affected

Indicate Type D Source Reduction
_ EqUipment-Related Change
__ PersonnellProcedure-Related Change
_ Matenals-Related Change

D RecycltnglReuse
__ Onslte _ Matenal reused for onglnal purpose
__ Offsite _ Matenal used for a lower-quahty purpose

_ Matenal sold

Onglnally proposed by Date

ReVIewed by Date

Approved for study? yes no By

Reason for Acceptance or RejectIOn

•

•

•
;;.
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Pollution Prevention
Prepared ByFirm Assessment Worksheets

Site Checked By

Date PrO} No Sheet_of _ Page_of_

I IWORKSHEET PROFITABILITY

9

CapItal Costs

Purchased Equipment

Matenals

Installation

UtilIty Connections

engineering

Start-up and Training

Other Capital Costs

Total CapItal Costs

Incremental Annual Operating Costs

Change In Disposal Costs

Change In Raw Matenal Costs

Change In Other Costs

Annual Net Operating Cost SavIngs

Total CapItal Costs
Payback Penod (In years) = =Annual Net Operating Cost Savings
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Table 1. PollutIOn PreventIOn Through Good Operatmg Practices

Good Operating Practice

Waste SegregatIon

Prevenllve Mamtenance
Programs

Trammg/Awareness
BuIldmg Programs

Program IngredIents

Prevent mIXing of hazardous wastes WIth nonhazardous wastes

Store matenals m compatIble groups

Segregate dIfferent solvents

Isolate lIqUid wastes from sohd wastes

Mamtam equipment tustory cards on eqUIpment locatIOn, charactens
tiCS, and matntenance

MaIntaIn a master preventIve mamtenance (PM) schedule

Keep vendor mamtenance manuals handy

MamtaIn a manual or computenzed repaIr hIstory file

ProVIde traInmg for

- Operation of the eqUIpment to mInImIZe energy use and matenal
waste

•

EffectIve SUpervIsIon

Employee PartlClpatlOn

84

- Proper matenals handhng to reduce waste and spills

- EmphasIze unportance of pollutIon preventIon by explatnmg the •
econOInlC and envIronmental ramIficatIons of hazardous waste
generatIon and dISPOSal

- Detecting and mintmIzmg matenal loss to aIr, land, or water

- Emergency procedures to mirumlze lost matenals dunng aCCI
dents

Qoser SupervIsIOn may Improve production effiCIency and reduce
madvertent waste generation

CentralIze waste management Appomt a safety/waste management
officer for each department Educate staff on the benefits of pollutIon
preventIon EstablIsh pollUtion prevention goals Perfonn pollution
preventIon assessments

"QualIty CIrcles" (free forums between employees and supervISOrs) can
IdentIfy ways to reduce waste

SOlICIt and reward employee suggestions tor waste reduction Ideas

•
AppendIX B
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• Good Operatmg Practice

Table 1 (Contmued)

Program IngredIents

DedIcate eqUIpment to a smgle product

Production Schedulmg/Plan- MaxImIze batch SIze to reduce clean out waste
mng

Alter batch sequencmg to mImmIze cleanmg frequency (lIght-to-dark
batch sequence, for example)

•

•

Cost accounting!
Allocation

Industry-Specific Cbeckbsts

Charge dIrect and mdIrect costs of all aIr, land, and water dIscharges to
specIfic processes or products

Allocate waste treattr.ent and dISPOSal costs to the operatIons that
generate the waste

Allocate utIlIty costs to speCIfic processes or products



Waste Ongm!Type

Table 2. Checklist for All Industnes

PollutIon PreventIon and Recyclmg Methods •
Matena! ReceIvmg/

Packagmg matenals, off-spec maten
als, damaged contaIner, madvertent
spills, transfer hose emptymg

Raw Matenal and Product Storage/
Tank. bottoms, off-spec and excess
matenals, spill reSIdues, leakIng
pumps, valves, tanks, and pIpeS, dam
aged contamers, empty contamers

86

Use "Just-m-TIme" ordenng system
EstablIsh a centralIzed purchasmg program
Select quantIty and package type to mIDlmize packmg

waste
Order reagent chemicals m exact amounts
Encourage chemIcal supplIers to become responsIble

partners (e g , accept outdated supplIes)
EstablIsh an Inventory control program to trace

chemIcal from cradle to grave
Rotate chemIcal stock.
Develop a nmnmg mventory of unused chemIcals for

other departments' use
Inspect matenal before acceptmg a shlpment
ReVIew matenal procurement specIficatIons
ValIdate shelf-lIfe expIratIon dates
Test effectIveness of outdated matenal
EhmInate shelf-hfe reqUIrements for stable compounds
Conduct frequent Inventory checks
Use computer-assIsted plant mventory system
Conduct penodic matenals trackmg
Properly label all containers
Set up staffed control pomts to dIspense chemIcals

and collect wastes
Buy pure feeds
Fmd less cntlcal uses for off-spec matenal (that

would otherwIse be dIsposed)
Change to reusable shlppmg contamers
SWItch to less hazardous raw matenal
Use nnsable/recyclable drums

EstablIsh SpIll PreventIon, Control and Countermeasures
(SPCC) plans
Use properly deSIgned tanks and vessels only for theIr

mtended purposes
Install overflow alanns for all tanks and vessels
MaIntam phYSICal mtegnty of all tanks and vessels
Set up wntten procedures for all 10adIng/unloadmg

and transfer operatIons
Install secondary contamment areas
Instruct operators to not bypass Interlocks, alanns, or

SIgnIficantly alter setpomts WIthOut authonzatIon
Isolate eqUIpment or process lmes that leak or are not

10 servIce
Use sealless pumps

AppendiX B
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• Waste OnglIl/I'ype

Table 2 (Contmued)

Pollution Prevention and Recyclmg Methods

•

•

Raw Matenal and Product Storage/
(Connnued)

Laboratones/
Reagents. off-spec chemicals. samples.
empty sample and chemIcal contamers

Industry-Specific Checkbsts

Use bellows-seal valves
Document all spillage
Perfonn overall matenals balances and estimate the

quantity and dollar value of all losses
Use floatIng-roof tanks for voe control
Use conselVatton vents on fixed roof tanks
Use vapor recovery systems
Store contamers m such a way as to allow for VISUal

mspectlon for corrosIOn and leaks
Stack contamers m a way to mwmize the chance of

oppmg. punctunng. or brealang
Prevent concrete "sweatIng" by raIsmg the drum off

storage pads
Mamtam Matenal Safety Data Sheets to ensure correct

handlmg of spills
Provide adequate hghong m the storage area
Mamtam a clean. even surface m transportatton areas
Keep aisles clear of obstructIon
Mamtam dIstance between mcompatlble chemiCals
Mamtam distance between dIfferent types of chemIcals to

prevent cross-contammatIon
AVOId stackIng contamers agaInst process eqUIpment
Follow manufacturers' suggestIons on the storage and

handlmg of all raw matenals
Use proper msulatlon of electnc CIrCUitry and Inspect

regularly for corroSIon and potentIal sparkIng
Use large contamers for bulk storage whenever pOSSIble
Use contamers WIth helght-to-dlameter ratIO equal to one

to IDIDlmlze wetted area
Empty drums and contamers thoroughly before cleamng

or dISPOSal
Reuse scrap paper for note pads. recycle paper

Use mIcro or semI-mICro analyttcal technIques
Increase use of mstrumentatlon
Reduce or ehmmate the use of hIghly toXIC chemiCals m

laboratory expenments
Reuse/recycle spent solvents
Recover metal from catalyst

87 Q
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Waste OnglIl{fype

Table 2 (ContlDued)

Pollution PreventIon and RecyclIng Methods •
Laboratones (Connnued)

Operation and Process Changes
Solvents, c1eamng agents, degreasmg
sludges, sandblasnng waste, causnc,
scrap metal, mIs, greases from equIp
ment cleanIng

Operanon and Process Changes
Sludge and spent aCId from heat ex
changer cleamng

Treat or destroy hazardous waste products as the last
step In expenments

Keep IndIVIdual hazardous waste streams segregated,
segregate hazardous waste from nonhazardous waste.
segregate recyclable waste from non-recyclable waste

Assure that the Identity of all chemICals and wastes IS
clearly marked on all contamers

InvestIgate mercury recovery and recyclmg

MaXllnIZe dedicatton of process eqUipment
Use squeegees to recover reSIdual flUId on product

pnor to nnsmg
Use closed storage and transfer systems
ProVIde suffiCIent dram time for lIqUids
LlIle equIpment to reduce flwd holdup
Use cleamng system that aVOId or mInnnIze solvents

and clean only when needed
Use countercurrent nnsmg
Use clean-m-place systems
Clean equIpment ImmedIately after use
Reuse cleanup solvent
Reprocess cleanup solvent mto useful products
Segregate wastes by solvent type
StandardIze solvent usage
ReclaIm solvent by dlsnIlatton
Schedule production to lower cleanmg frequency
Use mechamcal Wipers on mIxmg tanks

Use bypass control or pumped recycle to mamtam
turbulence dunng turndown

Use smooth heat exchange surfaces
Use on-stream cleanIng techmques
Use hlgh pressure water cleanIng to replace chemIcal

cleamng where poSSIble
Use lower pressure steam

•

•
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•

Existing
Product

Improve the
Influence of
the Product

upon the
Environment

Redesigned
Product

• Definition
• Criteria
• Prioritization

New
Product

Minimize the
Influence of
the Product

Upon the
Environment

Newly Designed
Product

4

*External Evaluation Factors

• Product PolICY

• Product ufe Cycle Assessment

• Ec:o-Label Program

• General Perception

• Market ConditIOns

• Consumer Organizations

• Design OrganizatlOrs

Environmentally
Compatible Product

•
Adapted From Dr J evan Weenan,lDES, University of Amsterdam, February 18,1991

FIgure 5 SchematIc Representation of the "Eco-Product" DesIgn Process

Deslgnmg Environmentally CompatIble Products 67
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What Does Independent Engineer Do?

• Potential International Investors hire an
Independent Engineer to Provide Assessment of
Project.

• Often called II Bank's Independent Engineer".

• Provide Our Engineering Opinion to Investors of
Project Risks and Potential Fatal Flaw.

• If High Risks Exist or Fatal Flaw Exists,
International Investors Will Not Lend Money to
Developers.

• •
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Project Development Status

• Conceptual Design

• Environmental Impact Analysis

• Status of Environmental Permit
Applications
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Environmental Risks of Regulatory Issues

• Does Supportive Regulatory Framewolrk Exist?
Current Regulatory Framework
What are Prospects for Future f~egulatory

I

Changes?

~-
~ • • •



• • •

~
~

~

Environmental Permitting Risks

• Is Process for Obtaining Permits Clear?

• Are Prospects for Successfully Obtaining Permits
Good?

• What is Permitting Plan?
Time Estimates
Uncertainties
Fallback Position
Alternative Approaches



Does Project Meet World Bank Environmental, Health,
and Safety Guidelines?

• Ambient Air

• Stack Emissions

• Liquid Discharges

• Other General Environmental Requirements
Transformer Oils
Impoundments for Storage Areas
Leachate from Coal and Ash Disposal Areas

\}'J......
.-() • • •
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World Bank Environmental, Health, and Safety Guidelines
(Continued~

• Hazardous Material Handling and Storage
• Workplace Air Quality and Noise
• Health and Safety Guidelines

Safety Procedures and Training
Working in Confined Spaces
Sanitary Facilities

- Adequate Air Ventilation
Medical Examination of Personnel



World Bank Environmental, Health, and Safety Guidelines(Continued)

• Hazardous Material Handling and Storage

• Workplace Air Quality and Noise

• Health and Safety Guidelines
Safety Procedures and Training
Working in Confined Spaces
Sanitary Facilities
Adequate Air Ventilation
Medical Examination of Personnel

vJ
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•
Country Issues

• •

'"~

• Is Political and Social Directionl of Country Moving
Towards Political Stability, Del1nocracy, Free
Market Economics, and Predictability?

• Is Country Viewed Favorably in the Investment
Community



Site for Electric Generating Power Plant

Is Site Appropriate for Power Plant?

• Near Large Electric Demand Area
• Near Electric Transmission Lines
• Near People Desiring Jobs
• Not Close to Faults or Earthquake Area
• Not in Flooding Area
• Transportation Access to Site

Roads
Railroad
Barge or Ship

vJ
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Basic Electric Generating Power Plant Needs

• Fuel Source and Transportation

• Fresh Water Source

• Waste Water Discharge to Nearby River

• Close to Electric Transmission Line

• Waste Disposal Location and Transportation



Electric Generating Plant Equipment

• Is Conventional Technology Contemplated?

• Is Conventional Equipment to be Installed?
Cost
Efficiency
Reliability
Equipment Guarantees

Is Equipment Adequate to Comply With Environmental
Requirements When Plant is Operating ?

~
\f, • • •



•
Fuel Supply

• •

\JJ
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• Is Enough Fuel Available at Low Enough
Prices to Meet Financing Needs.

• Is Reliability of Fuel Supply Adequate to
Meet Electric Sales Contract.



EPC Contractor

I

Is Engineer, Procurement, and Construction (EPC)
Contractor Qualified to Oversee Engineering Design,
Procurement, and Construction of Plroject?

• Experience of Contractor

• Reputation of Contractor I

• Construction Staff at Project Site

• Construction Manager at Project Site
Previous Experience
Authority

~ • • •



•
Schedule Overview
Key Milestones/Deadlines

• •

vJ
~

• Monthly Cash Flow of Development Expenses
• How and When Development Expenses Will Be

Financed
• Construction Financing

Equity
Load From Investors

• Monthly Cash Flow of Construction Costs
• Critical Milestones of Development and

Construction
Critical Path Milestones
Delays



Economic Risks
Will Project Be Profitable?

• Capital Cost

• Electric Sales Price

• Fuel Cost

• Non-fuel Expenses

• Debt Principal and Interest Payments

\j'J
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Electric Sales
Do Electric Sales Reliably Support Project Profitably?

• Average Capacity Factor of MWh Sales

• Fuel Component

• O&M Expenses

• General and Administrative Cost

• Dept Principal and Interest Payment

• Equity Return

• Developer Profit



World Bank Group

I
World Bank

k for InternatIOnal
InternatIOnal FInance

and Development
CorporatIon (IFC)

RD) Association (IDA)

InternatIOnal Ban
Reconstruction

Development (IE

•

•

FInances Government-Sponsored Development Projects FInances Pnvate Sector
Projects and Private /

Governmental Projects
Where There Is No

Governmental Guarantee
of Repayment

African Development Bank (ADB) Group

ADB
Group

I
Afncan Development N1genan Trust Fund Afncan Development

Fund (NTF) Bank
(ADF) (ADB)

•
Interest-Free Loans tor
Government-Sponsored

Projects In Poor
AfrIcan Countnes

PrOVides Loans to Promote
the Pnvate Sector and

Trade Between Afncan
Countries

SLR(9) - 1-2



SLR(9) - 3-4

ADS

Fmances EconomIc and SOCIal Development III

Afncan Countnes Through

• Drrect Transfer of Resources to Fund Such Projects
and Programs

• The PrOViSion of Techmcal ASSistance and
InstitutIonal Support

• MobIlIzatIOn of External Resources for Investment
mAfnca

Environmental ReView and Approval
Process Implemented By Financing Banks

• Perform EnVIronmental Assessment (EA)

• SummarIze EA, LIst Fmdmgs and Present to Bank's
EnVIronmental Board

• Board ReVIews FIndmgs and Requests AddItIOnal
InformatIOn, If Necessary

• Board Makes DeCISIon -- Does Project Meet Bank
Standards and Country Standards?

• Condillonal Approval GIven If Project Has Guaranteed
Performance and ComplIance

• Phased DIspersIOn of Funds to Ensure Project Meetmg
CondItIOns Throughout ConstructIOn and OperatIOn

•

•

•



•

•

International Institutions and Project Approval
(Banks I Countries)

Before International Investors loan money to a Project, they obtain an
Independent Engineer make an assessment of the project International Investor's
Independent Engineer are often called "Bank's Independent Engineer" or "Bank's
Engineer"

Independent Engmeer's Assessment
In this Project assessment, the Independent Engineer provides his engineer's

opinIOn of the following nsks and potential fatal flaws

• Environmental Risks

• Technical Risks

• Economic nsks

Environmental Risks
Dunng environmental risks reView, one of the first areas reviewed by an

Independent Engineer IS project development status Project development status
usually Includes Its conceptual project design, status of Environmental Impact
AnalySIS (EIA) and status of environmental permit applicatIOns

Environmental risks Included regulatory Issues and environmental permitting

Regulatory Issues Regulatory Issues questions Include
• Does the supportive regulatory framework eXist? Are there regulations for

the entire country and also regulations for the speCific region or state where
the project will be located?

• What IS the current regulatory framework? This means, how does the
regulatory system work? Environmental regulations may be passed by the
government, but If there IS no regulatory framework for permit application
and regulatory enforcement, It IS difficult to develop Project design cntena
needed to comply With the regulations

• What are prospects for future regulatory changes? Are there potential future
regulations that, when passed, will require additional reductions of pollutant
emisSions? Future changes In the environmental regulations can reqUire
addition plant eqUipment or modifications of eXisting plant equipment, which
means future additIOnal costs

• B&V-03/97 1



Environmental Permitting Risks Environmental permitting risks of a project
Include

• Is the process for obtaining permits clear' That IS, IS the permitting process
for a project a "one stop" process for one overall project permit, and an easy
way to obtain all required environmental permits Or IS there a maze of
permits required

• Are prospect for successfully obtaining permits good? We have seen several
projects canceled because they could not obtain all the permits

• What IS permitting plan' The permitting plan for both permits Issued by the
country and also those Issued by the local region or state should Include
time estimates for obtaining environmental permits, what uncertainties may
eXist for obtaining certain permits, what a fall back position will be IS a
permit application IS rejected, and alternative approaches to obtain a permit

•

World Bank GUidelines
International Investors usually ask whether the Project meets World Bank

Environmental, Health, and Safety GUidelines International Investors are uSing
these gUidelines to help control the environment on a world-wide basIs The
International Investor's position IS that they do not want to Invest In projects that
Will pollute the air and water, or that have poor health and safety gUidelines for •
personnel working at the Project These World Bank gUidelines Include
reqUirements for the followmg

• Ambient air

• Stack emiSSions

• LiqUid discharges

• Other general Environmental requirements such as, handling and disposal of
transformer Oils, installing Impoundments for storage areas, and controlling
leachate from coal and ash disposal areas

• Hazardous material handling and storage

• Workplace air quality and nOIse

• Health and safety gUidelines for safety procedures and safety training, for
working In confined spaces, for sanitary facIlities, for adequate air
ventilation, and for medical examinations of plant personnel

A summary of World Bank and International Finance Corporation (IFC)
EnVironmental GUidelines for fOSSil fuel based thermal power plants IS prOVided at •
the end of thiS Section

B&V-03/97 2



• Country Issues
Questions asked by International Investors about the country In which the

Project will be located are the following

• Is the political and social direction of the country moving towards political
stability, democracy, free market economiCS, and predictability? Questions
like this means the Independent Investors are concerned about risks of
repayment of their loan and Interest As an Independent Engineer, we can
only provide our opinion os these Issues

• Is country viewed favorably In the Investment communrty? For large proJect,
several Investors will be provided the loan Independent Investors do talk to
each other all the time It IS hard to keep a secret In the Investment
communrty

Site for Electnc Generating Power Plant
For an electnc generating power plant, the plant site location IS very

Important Is the site appropnate for the power plant?

•
•

•

Is the plant near a large electriC demand area? When the electnc generating
power plant IS near a large demand area, bUilding miles and miles of
transmiSSion lines IS not reqUired Energy losses from the transmiSSion lines
will also be reduced

Is the power plant near an eXisting transmission line? With a transmiSSion
line nearby, the energy losses will be reduced

•

• Is the power plant near people deSIrIng Jobs? If the power plant personnel
are not liVing close to the plant, the developer may have to bUild hOUSing,
schools, etc for the plant personnel families

• Is the power plant near a fault or earthquake area? It IS not good
englneenng practice to bUild a power plant near a fault In an area With high
earthquake potential

• Is the power plant In a flooding area? In a flooding area, the plant will have
frequent shutdowns dunng high water penods The high water can damage
much of the plant eqUipment, resulting additional shutdowns for repairs

• Does good transportatIOn access to the site eXist? Dunng construction,
large eqUipment components Will be delivered to the construction site It IS

Important to have adequate access to the site by roads, railroad, barge
and/or ship for these dellvenes Dunng plant operation, good transportation
access IS necessary of deliveries to the plant and for plant personnel gOIng
to and from work

B&V-03/97 3



BasIc Electnc Generatmg Power Plant Needs
BasIc electric generating power plant needs that are reviewed In an

Independent Engineer's assessment are the following

• Fuel source and fuel transportation

• Fresh water source, quantity, and quality of the makeup water for the power
plant needs Is the fresh water source adequate to meet the needs of the
power plant?

• Waste water discharge to nearby river A power plant has large quantities
of waste water to discharge Is the nearby river large enough to accept
these discharges without exceeding thermal pollution reqUirements'

• Is the power plant close to a transmiSSion line? As stated before, If a
transmiSSion line IS required for the plant, the cost of this transmiSSion line
will rncrease the Initial cost and ongoing maintenance costs of the Project

• Is the locatIOn and transportation for disposal of waste solids adequate?
Establishing an adequate waste disposal area IS very Important for a power
plant

Electnc Generatmg Plant Equipment
For high efficiency, reliability and availability, electriC generatrng power

plants require proper eqUipment In the plant

• Is conventIOnal power plant technology contemplated to be used? Investors
do not like to Invest In "new" technology, because they know that new
technology will have a "learning curve" before continuous maximum electnc
generation occurs ThiS learning curve reduces revenues to the Project,
which Investors do not like

• Is conventional power plant eqUipment to be rnstalled? The Independent
Engineer's assessment review Includes the cost, efficiency, reliability and
eqUipment guarantees of major equipment Installing proper power plant
eqUipment, as far as quality and redundancy, may Increase the initial Project
cost, but additIOnal maintenance costs of Improper equipment will eaSily be
more than the Initial cost when uSing proper power plant eqUipment Not
only marntenance costs will be more, but revenues will be less because of
the added outages for repairs of Improper equipment

•

•

•
B&V-03/97 4
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Fuel Supply
Continuous supply of fuel dUring operation of the power plant IS very

Important Obviously, If no fuel IS available, the power plant will be shut down
DUring assessment review by Independent engineers, answers to the following
questions need to be answered

• Is enough fuel available at low enough prices to meet financing needs?

• Is the reliability of fuel supply adequate so the power plant can generate
enough electnclty to meet the electric sales contract? This means, can the
power plant provide electric MW at the times requested and adequate
electric MWh energy to meet the requirements of the Electnc Sales
Contract? Not only must enough fuel be available to operate the power
plant, the fuel has to be available at the times when the scheduled electric
MWh energy IS requested

• Is fuel available from an alternate source? Although fuel from an alternate
source may be more expenSive, having fuel to generate adequate electricity
for meet electric sales reqUirements IS Important

EPC Contractor
The EPC Contractor IS responsible for engineering, procurement, and

constructIOn of the Project Having an expenenced, qualified EPC Contractor IS
very Important for successful, on-time construction completion of the Project
Independent Engineer's Assessment Includes determining answers to the follOWing

• Is EPC Contractor qualified to oversee engineering, procurement, and
construction of the Project? Qualifications Include contractor's experience,
contractor's reputation, experience of construction staff at the Project site,
espeCially experience of the construction manager PrevIous expenence and
authority of the construction manager are keys to successful, on-time
Projects

Schedule Overview
Assessment review of the Project schedule Includes reviewing key

milestones and deadlines dUring development and construction periods of the
Project The assessment Includes review of the followmg

• Monthly cash flow of development expenses Are the amount and timing of
development expenses occurring as expected?

• How and when are development expenses to be financed? Is another loan
reqUired by the developers to pay for development expenses? If so, how IS
this additional loan to be repaid?

• • How IS construction financing to occur? Usually, power plant capital costs
are paid by eqUity from the developers and by a construction loan from

B&V-03/97 5



Investors After construction IS completed, the construction loan IS •
refinanced Into a long term loan What percent of the Project capital cost IS
paid by equity from the developers and how much of the capital cost will be
paid from the long term loan by the Investment lenders? Repayment of long
term loans for power plants may require 15 to 20 years Of course, the
Interest rate of this long term loan IS very Important Annual total debt
payments Include principal and Interest payments

• Monthly cash flow of construction costs are usually a good indicator of
construction percent completion Momtorlng the monthly cash flow IS

Important to aVOId excessive capital costs

• Cntlcal milestones of development and construction are reviewed This
review Includes revIew of critical path milestones and the effect of potential
delays on the construction completion date

Economic Risks
The basIc question InternatIOnal Investors ask IS Will the Project be

profitable? Economic review of a Project for the economiC risks Includes revlewmg
the follOWing

•

•

Capital cost Is the capital cost In the expected range of capital costs for a
power plant of this type and MW capacity?

Electnc sales pnce Will revenues from electric sales be enough for the
power plant to be profitable? •

• Fuel cost Does the Project have a long term fuel contract or IS spot market
purchases of fuel expected? Long term fuel contracts establishes current
and future fuel costs, thus avoiding the fluctuation of fuel costs by bUying
fuel on the spot market

• Non-fuel expenses Are non-fuel expenses reasonable? Non-fuel expenses
Include labor expenses, chemical expenses, water, telephone, Insurance,
taxes and the general and administrative expenses

• Debt pnnclpal and Interest payments After subtracting fuel and non-fuel
expenses from the power plant's revenues, how much cash IS available for
paying debt principal and Interest? DIviding the annual cash available after
subtractmg fuel and non-fuel expenses by the annual debt payment gives a
number, which IS often called annual debt service coverage ratio Investors
like this annual debt service coverage ratio to be as high as possible to
assure enough revenues are made to pay the annual expenses and debt
payments RequIring annual debt service coverage ratio values of at least
1 4 to 2 0 IS a common Investor reqUirement If expected annual debt
service coverage ratios are too low, international Investors Will not loan
money to a Project •

B&V-03/97 6



• Electric Sales
The review of electnc sales by the power plant including the question

whether electnc sales will reliably support project profitability

• Average expected annual capacity factor of MWh sales Revenues and
profitability of a power plant

• Fuel component of electnc sales pnce Does the electnc sales price vary
with fuel cost' That IS, IS fuel cost passed through as a component of the
electnc sales price'

• O&M expenses or non-fuel component of electric sales pnce Are non-fuel
expenses passed through as a component of the electric sales pnce'

• General and Administrative cost Are general and administrative costs
reasonable' Are general and administrative costs passed through as a
component of the electnc sales pnce'

• Debt prinCipal and Interest payment Are annual debt service coverage ratios
high enough for the Investor' Is the annual debt payment passed through as
a component of the electnc sales pnce'

• • Equity return Is the expected eqUity return adequate to repay any eqUity
loan by the developers'

•

• Developer profit What IS the expected developer profit' Although
developer profit IS not a cnterla for obtaining a loan from an intentional
Investor, If the Investor knows that an adequate profIt IS pOSSible, the
chances for obtaining a loan IS better

Summary
In summary, before International Investors loan money to a ProJect, the

Investor require an Assessment of the Project be made by an Independent
Engineer Project risks listed In the Assessment may determine whether the
Project will obtain a loan

B&V-03/97 7
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COMPARISON OF WORLD BANK ENVIRONMENTAL GUIDELINES
Prepared by Kyle E Foote

Envlronmental & Llcenszng Servlces Sectlon (ELSS)

World Bank IS one of the leadmg non-governmental orgamzatlOns to estabhsh
enVIronmental guldehnes for new projects m developmg natlOns In the absence of more
restnctIVe natlOnal enVIronmental regulatIOns, the World Bank EnVIronmental GUIdelmes
proVIde a basIs for negotIatmg site-specIfiC enVIronmental conmtlOns and agreements
between regulators and mdustry m those countnes World Bank has had the same
EnVIronmental GUIdehnes for "fossil fuel based thermal power plants" m effect smce
1988 OffiCially, they still remam m effect today However, over the past two years
World Bank and one of ItS subsldIanes, the International Fmance CorporatlOn (IFC),
have worked m conjunction to develop a new, consohdated set of EnvlTonmental
GUldelmes

The World Bank EnVIronmental GUldelmes for fossil fuel based thermal power plants
were reVIsed on June 30, 1995, agam on July 9, 1996, and most recently on October 30,
1996 The reVIsed Envuonmental GUldehnes were estabhshed to further protect the
enVIronment and to proVIde more detaIled guidance to World Bank and IFC staff,
consultants, and project sponsors These guidelInes, once offiCially adopted, Will replace
the 1988 World Bank EnVIronmental GUIdelInes, the 1994 IFC/World Bank GUldelmes,
and any other mtenm gUIdelmes that have been proposed and Implemented between
1988 and 1996 As a practical matter, the October 30, 1996 (proposed) guldehnes are
already bemg used by project sponsors to defme pollutlOn control reqUIrements for
projects m their conceptual stages

The attached table proVIdes a direct companson of World Bank EnVIronmental
GUldelmes as estabhshed m 1988 (offiCial guidelInes) and m October 1996 (proposed
gUIdehnes) It IS Important to understand that the World Bank EnVIronmental
GUIdelInes are not ngld, Immovable standards They are mtended as guidance and
should be Implemented to the extent pOSSible However, If ClTcumstances warrant, the
World Bank or IFC may allow JustifIable deVIatlOns In a situation mvolVIng fmancmg
from a multIlateral development bank or a pnvate lendmg InstitutIOn other than World
Bank or IFC, thIs fleXIbilIty may not be avaIlable ThIs IS determmed on a case-by-case
basiS and depends on the pohcles of the partIcular fInancmg lllStItutlOns

The EnVIronmental & Llcensmg ServIces SectIon (ELSS) staff WIll contmue to track the
status of the EnVIronmental GUIdelmes and WIll proVIde updates and mterpretanons as
necessary In addttIOn, ELSS follows other multIlateral development banks'
enVIronmental polICIes and guldehnes and can proVIde assistance upon request Please
address any questlOns or concerns to either Kyle Foote (Staff EnVIronmental
Attorney/LIcensmg Manager) at (913) 458-7541, or to Anne Harns (ELSS Section
Leader/Partner) at (913) 458-7060• 2IJAN97
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STACK EMISSIONS •POLLUTANT WORLD BANK (1988) WORLD BANK (1996)

Pamculate Matter

All areas 100 mgjm3 50 mgjNm3

Alternatively, removal effiCIency should be
999%

Sulfur Dzoxuie I

!\Unpolluted areas 500 tpd 020 metnc tonnes per day/MWe jor first I

1< 50 pgfm3J 1000 MWe + 0 10 mtpd/MWe over 1000 II
MWe

2000mgfNm3 I
I

All other areas 100 tpd 020 metnc tonnes per day/MWe jor first

~I ~ 50 p.gfm3
} 1000 MWe + 0 10 mtpd/MWe over 1000

MWe

2000mgfNmJ

Nitrogen Oxules [NOJ

e·'Gaseous Fuels 86 ngfJ =:: 020 Ib/MBtu 320mgfNm3

(86 ngfJ or 155 ppm)

condmons dry, 3% excess 0,
assumes 270 Nm3/GJ

Combmed Cycle N/A 86 ngfJ (or 50 ppm @ 15 % OJ

Llquld Fuels 130 ngfJ =:: 030 Ib/MBtu 460mgfNm3
I

(130 ngfJ or 225 ppm)
I

I
condztions dry, 3% excess 0,

I

assumes 280 Nm3/GJ

Combmed Cycle N/A 130 ngfJ (or 76 ppm @ 15 % OJ I

300 ngfJ =:: 070 Ib/MBtu 750mgfNm3 I
Solld Fuels I

(Llgtute 060 Ibs/MBtu) (260 ngfJ or 365 ppm) I
I
I

condztions dry, 6% excess 0,
assumes 350 Nm3/GJ

NOTES
• Nm3 (normal cubIC meter) IS measured at ffC and 1 atm (1013 lalo Pascals or 760 mm Hg)
• Total mass emlSswns are measured m ''metnc tonnes per day" (mtpd) zn the 1996 Guzdelznes
• All oj the maxzmum emlsswn levels should be achleved at least 95 percent of the tlme that the plant or •

operatlng, averaged annually

21JAN97
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AMBIENT AIR

POUUTANT WORLD BANK (1988) WORLD BANK (1996)

Partlculate Matter
[pM" or TSPJ

Annual Average N/A *50 p.g/m3 (PM10 or for TSP measured
accordmg to BntIsh Smoke methodology)

Annual Average N/A *80 p.gjm3 (TSP measured usmg lngh
volume gravunetnc samplers Wlth SlZe
selectlve wet)

Annual Mean 100 p.g/m3 (PM1o) NjA

24-Hour Average 500 p.g/m3 (PM10) NjA

Sulfur DLOxuJe

Annual Mean 100 p.g/m3 N/A

24-Hour Average 1000 p.gjm3 (lDSlde fence) NjA
500 p.g/m3 (outsIde fence)

Median of Dal1y N/A *80 p.gjm3

Values for 1 Year

24-hour (zf exceeded > N/A *250 p.gjm3

7 day per year)

Nztrogen OxuJes [NO;

Annual Average 100 p.gjm3 N/A

24-Hour Average NjA N/A

1-Hour Penod NjA *400 p.gjm3

1 Hour Penod (zf exceeded N/A *200 p.gjm3

>7 days per year)

•

* The World Bank has estabhshed "tngger values" lDStead of actual maxunum ambIent arr quahty gw.dehnes
(note mdiV1dual nanons may have more restncnve tngger values) A predicted exceedence of a tngger value
(or threshold level) would requrre a more detal1ed enVlronmental assessment In the event that a trIgger
value will be exceeded (as predicted by specrlic arr quahty modehng methodologies), the project sponsor
should engage m further consultanon With World Bank, IFC, and/or the natiOnal, state, or local regulatory
agency to agree upon acceptable unpacts to ambIent arr quahty m the affected area

21JAN97
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LIQUID EFFLUENT •POLLUTANT WORLD BANK (1988) WORLD BANK (1996)

pH 6 to 9 6 to 9 i

BODs 50 mgjl NjA ;
Heavy Metals [total] 5 mgjl NjA I

IChromlum (total) NjA 05 mgjl I

Chromzum (hexavalent) NjA 01 mgjl
I

I

Copper NjA 05 mgjl I
I

Iron NjA 10 mgjl
Nickel NjA 05 mgjl
Zmc NjA 10 mgjl

011 & Grease 10 mgjl 10 mgjl

Total Suspended Solids [TSS] 60 mgjl 50 mgjl

Residual chlonne NjA 02 mgjl

"Chlonne shockmg" maxunum value 2
mg/l for up to 2 hours, not to be repeated
more frequently than once m 24 hours,
With a 24-hour average of 0 2 mg/L

Coal pzle runoff and leachate N/A Where leachmg of tOlaCS to~
or therr carryover m surface runoff
concern, sUltable preventtve and contra
measures such as protecttve hner and
runoff collectton and treatment should be
tmplemented

Temperature zncrease SO C above amblent temperature of 3° C above amblent temperature
{edge of muzng zone] recelvmg water j 3° C if recelvmg waters > of recelVlng waters

ZSOC

Moong Zone undefmed Moong Zone zone where wtJ.a1 nmang or
d1lutton occurs, determmed on a case-by-
case basIS contmgent on quanttty, quahty,
temperature, and flow rate of wastewater
effluent, absent these data (where the
zone IS not defined), moong zone IS 100
meter radius from pomt of dIScharge
when there no senslttve ecosystems With
thIS dIStance

•
21JAN97
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NOISE

POllUTANT WORLD BANK (1988) WORLD BANK (1996)

AmbIent Resldentlal. 55 / 45 Resldentlal 55 / 45
dBA (dayjmght) CommerCIal 70 j 70 Commercial 65 j 55

Industnal 70/70 Industnal 70/65

Measurements should be taken at
receptors located outslde the project
property boundary, Wlth and mcrease m
eXIStIng am.b1ent level of less than 5 dBA

Workplace Personnel must use hearmg protectlOn Workplace nOlse gmdelmes have not been
when exposed to nOlse levels above 85 dBA reVlsed, refer to 1988 gmdelmes
Feaslble admmlstratlve and engmeenng
controls, mcludmg sound-msulated
eqwpment and control rooms should be
employed to reduce the average nOlse level
m normal work areas

21JAN97
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Introduction to Environmental Assessment

This sessIOn will present and describe procedures used for performing an
environmental assessment The Environmental Impact Assessment (EIA) IS an
effective environmental management tool for Integrating environmental factors Into
development projects

The general objectives of the EIA are as follows

a To Identify and descnbe the environmental resource/values which will be
affected by the project

b To describe the effects the proposed project With have on the
environmental resource/values - POSitive and negative, direct and
indirect, cumulative and Irreversible

c To descnbe of how the project plan or design will minimiZe the adverse
effects and maXimize POSitive effects

d To descnbe alternative to the proposed project that could accomplish the
same sought after results

In thiS session we Will examine the structure of various EIAs, including the format of
the Ghana EIA



• •
EIA

Environmental Impact Assessment

•

\J"'-
~
~...

Definition: Assessment of the changes in environmental resources or
values of these resources, resulting from a proposed project.

Environmental resources means current status or conditions and may
include:

• Biological (plants, animals, etc.)
• Physical (water, soils, etc.)
• Socioeconomic (people issues;e.g. finances, relocation)

What is meant by changing values?
Examples:

• Increasing/decreasing job availability.
• Habitat value to wildlife.

Black & Veatch



Relationship of EIA to Feasibility Study (FS)

EIA should be a part any feasibility study for two reasons:

• If project proceeds, EIA is normally required for final design approval and securing
permits

• Environmental issues can be project stoppers An EIA will identify such issues so
that adjustment can be made to the project

Black & Veatch
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Objectives of EIA

• To identify and describe the existing
environmental resources/values (ER/V)
that will be impacted

• To describe the effect the proposed
project will have on the ER/V

• To describe ways that the project will
minimize adverse effects and maximize
positive effects

• To describe alternatives to proposed
project

•
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Scoping

Ensure that all issues of importance are
addressed - Talk with project's sponsors,
decision makers, regulatory agencies,
~scientific institutions, etc.

• •
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EIA answers four questions:

1. What will happen an a result of the
project?

2. What will be the extent of the
changes?

3. Do the changes matter?
4. What can be done about them?
(5. What will happen as a result of the

now-revised project?)

•
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Identification Phase

• Temporary vs permanent, direct and
indirect, positive and negative, and
cumulative and irreversible impacts.

• Compile list of key impacts
• Name all project's "impact sources'
• Identify impacts themselves through

the use of check-lists or other tools.

• •
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Assessment

• Comparison with laws, regulations, or
accepted standards.

• Consultation with relevant decision
makers.

• Consistency with government policy
objetives.

• •



•

,J
-y

\,~

:r-

•

Mitigation Analysis

If changes matter:
• Change project sites, technological

processes, operating methods, waste
disposal routes or locations, timetable,
or engineering design.

• Introduce pollution controls I

• Provide restoratation of disrupted areas
or compensation for damaged
resources

•



Documentation

• Executive Summary
• Project Description
• Description of Existing Environment
• Assessment of Impacts
• Mitigation Measures
• Conclusions
• Summary of EIA for General Public

\J...j

~ • • •
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Role of EIA in Project

Planning and Implementation

Environmental Activities Planning, Design &
Construction Activities

1.

Environmental Reconnaissance Reconnaissance Survey

2.

/> :$W.SA Pre-feasIbility Study
~ (Initial Environmental ecaminatlon) (Fatal Flaw AnalysIs)

• 3.
."

EilviiDnmentallmpact' Feasibility Study
~seSsment

4.

Cherikin9_Design for Rnal DesIgn
Eiivi,iinmental Fit (Plans and Specifications)

5.
'j...

EiivirDlliitenfsJ Inspection 01- Construction:&• consliiiiitltin 'EMttiggtionj, Ctmstrut:tltinlJliJp/ememation

6.
«
~

Moni'toring Operations lor Operations
Eiivironmental Effects and• Mitigation Monitoring



Essential Steps in EIA Process

1

•
Preparation of Work Plan.

2.

Agency Consultation

• Schedule
. Required Activities/Studies
- Select Qualified Team

- Local (e.g, city, distnctJ
- State/Province
- National/Federal

Note This activity IS repeated as needed throughout the life of the project

3.
•

Data Collection:

4

- Biological
- Physical
- SocIoeconomic

II!=ID=at=a=Ev=8=I=U=8t=IO="=&=R=e=ip,==o=rt=P=r=ep=8=r=8=ii=o="==========__1

5.

II Applications of Evaluations to Modifying/Improving Project Deslg"

6.

II Conclusions/Recommendation & Issue of Final Report

....

•



• FIgure 3
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• DIAGRAM OF THE ENVIRONMENTAL IMPACT
ASSESSMENT PROCESS
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• Environmental Resources/Values to be Considered In the EIA

ClassnlcatlOn

LEVEL 1 PHYSICAL ENVIRONMENT

IEnVIronmental Resource or Value

Water Resources

Air Resources

Land Resources

Surface water

Ground water

Meteorology

Geology

hydrology and quality

hydrology and quality

quality (smog, odors. etc) and
noISe

•

•

LEVEL 2 BIOTIC ENVIRONMENT

AquatIC Resources

Land Resources

Endangered Species

LEVEL 3 HUMAN ENVIRONMENTI
VALUES FOR QUALITY OF LIFE

SOCIO demographIc

Services and Infrastructure

Economic
SOCIO-CUItUrai

EsthetICS

Legal and institutional

rmneral resources and
seISmology

Salls and geomorphology
sedimentation. erOSion and fertility

FlSh-breedlng
AquatIc bIology
Plant covenng
Wild fauna
Endangered species

Populatlon/human settlements
Levels of health and education
Levels of employment and Income
Roadways
Energy
Water supply
Land use (agncuiture.lndustry, recreation. mlntng,
urban areas)
Local economy
HIstory and archeology
Indigenous populatiOns
Attitudes and values
SCenery
RecreatIOn
Legal norms
enVIronmental institutions



Table 1.6. Spt'#"a1ists Belated to EDnronmenta' Assmment
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Prcgms an adopung EtA IS an enV1ronmentoll manllg:ment tool has been

extremely slow 1n devcioplng countnes. WIth only nlDe or the 121 countn=

haV1ng cst.abbshcd frameworks for u.s ImplementatIon Even 1n these few

countncs. ancr mot: than 1. decade of EtA Implementation. the performance of

ElA has been dismally poor In SPlte of conSIderable efforts. especially In the

ASlan lnd P:tQnc repon. devoted to the development Dr cc:uoeffCC\lVl:: EtA

methods aDd tc:hnl~UC:S ThIS poor performance IS aunbutcd to smous flaws In

ther lCglslauve. admllustr&nve. Insutuucn:d Ind proc:c!ural trame\\orks. These

are dIscussed and dlustratcd WIth spcctnc ~mples. Suuesuons for
unprovement mclude the us: or a legJs1auvc rather than an adminIstrative

optIon to establish aumonty for EtA. establishment oran Independent

enVIronmental agency WIth conSIderable pohncallnftucnc: over sectoral
Ilgcnacs through placemen.t ID the office of lhe President or PrIme Minuter or :l.

high-profile mtmsuy WIth rc:sponsalnllty for nauonaJ ecODODUC planmng and

budgctllry cantrol, the dec=ntr.lhza.uon of EIA a.cUV1lICS among uers of

government or sectoral agr:nacs; mandatory Involvement of the loea! people.

the pubhc and coaccrncd IgcDClCS tn secpmg. rCVJcWJng. momlonns and

:1Udllmg; a procedural arrangmtent charactenz:d by two-stage assessment,

mandlltory seePInB and prepamuon of lerms of reference, use of regJslcred

consultants for EIA ltudK:s, proV1s1on for public heanngs and umc 11mlts for

reView, Ilnd the conduct of EtA as a (ul)y.mtetn3.bz:d element of the planmng

PrD~ rather than a Stp:1nte exercise dlvorc:d trom the tec1uucal and
economic iUpectS of prop::t plannanl; and dCSlgn.. EtA gwdchncs should contam

these ccndluons and there should be adequ:ue provtSlOn for JudlC1:11

lnvolvcmcnt In re",eWlna the ::r.Cll0ns of enVIronmental a~DQCS and Pro1ect

proponents

K~\'1roTds' envlfonmentaltmpacl assessment, developmg countnc:s. project

plannmg l1nd dCSlgn. performance outcome of E1A frameworks

1. Introduction

EnVIronmental lmpaCt assessment (EIA) emerged .is .1 resconse to the concerns

expressed by the envtronmentttl movements of the 19605 about the serlOUS effects of

human ::LctlVltlCS, espeCJaUy pollutlon by Industnes with WhlC:h CXIStmg plannIng

regulauons and pollutIon control measures could nol adequately cope Smce lb
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T"'Illot 1 E!A Sl.1tUS U1 developIng eountncs

Total numoer of Countnes \\1th

~on countr es EIA syst~ms·

A"frn:a 52
Am. and P61Clrc 24 12
C:mbbcan J1
Laun Amenca 20 7
Middle East \4

TOl:U 121 19

• Se: Table ~ rer Ihelr n:unes..

antroductlon In the Umted States of Amenca m 1969. WIth the passage of the NatIonal
EnvIronmental Protecuon Act whIch requm:s the 'Dreparauon of cnv1ronmenta1lmpact
statements (ElS) for umaJor federal actions slgmfic:lntly afiecnng the quahty of the
human enVlfonmcnt'tt ErA has beell of great Interest In Vlnually all the mdusmahzed
nauons of the world, where it has now become a major tool for envIronmentally-sound
management praet1ces and for the attainment of suswnab1e development goals

However, progress In adoptmg EIA as an env1ronmental management tool has been
extremely slow In the developmg countnes Although these countnes have always had
general envlronm:nt-refated laws and regulanons whIch can be explOIted for EtA
purposes, these have haq ""ery hmncd Impacts as enVIronmental protectlon measures
because of SerIOUS tcc:hmcal, admuustranve and pohuc:al constratnts (Gwomcc, 1980,
Abel and StockIng. 1981,ILconard and MORU. 1981, Geoghegan, 1985, Leonard, 1985,
Tolenuno, 1986, Gamman and McCreary, 1988, EOlsemJJu, m press), In fact, only a few
developing countnes have used them to demand aA. Many developmg counmes also
have ElA lcgxslauons, but only 19 out of the 121 Soveretgn Third World CountrIes arc
known to have pct 1n place the nec:ssary admuustrauvc, lnsututlonal and procedural
frameworks for EIA Implementation (Table 1)

Varlous wnters havc commented on the slow pace at V.hICh EtA I~ bemg adopted In

thc developing counmcs Most of the comments have focused pnmanly on the techmc:a.l
barners to EIA unplementatIon These have been Idenufied as mcludmg unfamibanty
WIth the EIA conc:..-pt Itsclf and ItS role m the planmng proa:ss, unfauul1anty Wlth EIA
methodologics and techmques, shortage of Ind1genous staff With experIence m the
scumce of enVIronmental assessment and lack of baselIne data and the appropnate
technology for EtA (Adams. 1982. Sammy and Canter. 1984, Ahmad and Sammy, 1985,
Wanaesforde·Smlth tt ai, ]98S. BISwas and Qu Gepmgt 1981) However, even In thefcw
developIng countnes with more than a decade orElA expenmenullon nnd Implementa
tIon, the gap betw~n the mtent and the performance of ErA stIll remams large (Abcl
and Stocking. 1981. Evans. 1982. Ltm. 1985. Roque, 1985. Levy. 1981, ZI, 1981. Htun.
1988, MoreIra. 1988, Nmg and Whitney, 1988, Lm LeWIS. 1989) ThIS ralluretS Insplte of
tbe conSIderable attentlon patd by these c:ountnes. as well ~ a number of bIlateral and
mululateral devciop"I1ent ald .lgenc'c5, to the development of SImple cost-effectlve EI <\.
methodologIes and technIques (Sunyakum.:mm, 1980, AIT, 1982, ER~ 1987)

It IS argued that the slow pace:lt whtch EIA 1S bemg adopted In developmg countrl1..s
IS attrIbutable to the absence of an en.1bhng enVlronme."1t for EIA 111 thIrd World
countries. thIS absence IS an.11ysed :lnd discussed elsewhere (EblsemlJu. 1991, see 11150
Renard. 1987. Towle. 1987) A':. reg'4rdmg the observed and documented gap betwt.r:n
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the IDte'lt and oerformance of ETA In the few developmg countnes where the system has
been msmutlonahzed, It IS here argued that thiS gap IS due more to legislative,
admm1stratlve, mstItutIonal and oro<=dural deficlenc1cs In the-.r EIA systems than to the
techn1cal Issues wloely discussed In the hteraturc and on WhICh \\orkshops and
confe"c'lces have facusea for muen or the last decade The 'Pnmary obJectlve of thiS
paper 1S to dISCUSS these non.tec"mIcal CODstramts Wlth reference to specIfic examples,
and to proffer some solutions that are fe3S101e Wlthm the socIQ-i:ultural, political and
economIC realmes of Th1rd World countnes A ele:tr understandmg of these ISsues Wtll
no doubt prove Invaluable to the many developmg countncs, especially In Afm:a and the
Canbbean. whIch are presently In the process of mtroducmg EIA mto theIr phmmng
systems

2. The goals of EtA

Most defin1Uons of ErA clearly porJay It pnmanly as a tool for predlctmg. assesSIng,
est1maung and communlcaung the :'lVlrOnmental effects ofproposed pOhCICS, plans and
prOjects (Munn, 1979) Consequently, efforts to sumulate EIA in developlng countncs
have focused mainly on ETA as a tool for cnvlfonmentat analyStS (Ahmad and Sammy.
1985, Blswas and Qu Gepll1g, 1987, UNEP. 1988) However, analySIS ofenVlronmental
etreets 15 not enough; the results of the analy$tS must be Incorporated early enough In the
project cycle to mfluence planmng 3..!1d dCSlgn, the dCCJsIon to go ahead WIth the project
or not and the ImplementatIon and tr..anagemcnt of the proJect., and, unless the results of
the analysIs playa part In dCClSlon I:'akmg. the effort IS undoubtedly In vam In order to
ensure that developments enhance t::e product'Vlty of environmental systems. and that
thIS IS achieved on a sustamable baSIS WIth muumai environmental damage, EtA must
not be a tcehmcal exemse dlvOr=d from the vcry process of project dCSlgn and
nnplementatlon, rather It must be se:n and used not only as a tool for the analySIS of
enVIronmental effects, but, more Irportantly, as a procedure for brmgmg the findmgs of
the analYSIS to bear on polICIes, plans and tnvestment decSlons It cannot be over
emphaSized that EIA IS not a deC1SIon-makmg pro~s pu se, dCClslon makIng In the
multt-dtsclphnary arena ofenvtron::leDtal resource planmng, development and manage
ment IS by governments EIA JS merely 3. tool and procedure deSigned to ensure that
adequate envtronmcntal conSldeooa.uons enter mto the deaslcn-mwng process EIA
therefore, IS a tool for shaptng polle-es, programmes and project deCISIOns Its effective
ness m thiS regard depends not on the robustness or lhe methodologies and ll.chnlques of
envlronmental assessment. but pn"T1anly on the enec·lvencss of the option used for
mtroduclng ElA, as well as the L"1Sututlonal and procedural frameworks which are
established for us Implementation

:3 Opnons for sntroduclng EIA

Two opuons arc avmlable for Jntrooucmg ETA InIO the plannmg process-legislative
and adminIstrative The aamtmstfatlve opuon IS usually In the fonn of a cabmet
decISion, as tn Canada and Jaoan. c- a pohcy statement conl2.1ncd In development plans
nanonal conservation strategIes or environmental action plans. as 1n n number of
developing countnes For eXOlmolc, lhe GUIdelines on Nlgena's Fourth NaLlCn.ll
Deveiocmcnl Plan (1981-1985) con'Amed a direc'lve that "feaSlblhty studies for ail
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projects. both pnvate and go\ernmc::nl, shall be aceompamed b)' an envIronmental
Impact statement The onus for the preparanon of the EIS W1.l1 be on the owners of the::
proJect" (Federal Repubhc of Nigena., 1981) Also, one of the three maln mecnaUlsms
for the tmplementatlon of the country's nauonal pohey on the c::nVlronment launcned m
1989 lS "pnor environmental assessment of proposed aCc,V1ues wh.1ch may affect the
enVlrOnme'1t or the use of a natural resource" (FEPA, 1989)

Such pohcy statements are more or Jess CX13f'CSSIOnS at goveouncnt concern for
enVlronmental degra.ciatlon and the need for resource conservation and envLronmental
protection More often than not, they are made not out of conVIction about the ullbty of
the EtA system or an undcrstand.1ng of Its mcchanlSm5, but more In response to
pressures from donor agenaes They also scrve as mere ltp semee to national
commltments to certasn Jntcrnatlonal conventtons and laws dealing Wlth the conserva
tion of resouJ'l:CS and preservation of enVlronmental ql1ahty for sustamable aevelop
ment. Consequently, they are not backed up by appropnate and effectlve admml$uauve
or legt.Slanve actions capable of transIaung the poltc:y statements Ulto concrete execut
able acnons Thus, for example. a decade after the poltey statement on EIA was Jn3.dc in
Nigcna'$ Fourth National Developmctlt Plan, the government admmcd In the preamble
to the National Pohcy on the Envlfonment that mYlronmcntal ISSues llhad been
neglected or not glvcn sufficJent attention , • In acnons dcslgned to Increase the
productiVity of the SOClCty and to meet essen't181 needs" (FEPA, 1989)

Although such poltey statements are not chrccuves as such, they hav~ the advantage
of placmg C11VltOnmental issues on government's agenda, c:rcaung awareness m the
publtc and pnvate sectors of the economy of the need tor and usefulness of the EIA
SYSte~ and proVldmg some form or"legttmuey" for the cOJ1SaOusness-ra1Slng actIVIties
of envtronment-related non-governmental organtVuJons, as well as the voluntary
Retlons of projeCt proponents In conduenng C11Vlronmental assessments

Although cabinet deoSlons are also admimmauve dtreeuvcs. they have more
eompeilmg force than pohc:y statements A major weakness of the aciIIUIUSuauve optlon
IS that ErA 1$ not legally enforceable.. AdmlIustratlve gwdancc also generally lacks lald
down gmdehnes and procedures. State, proVIn&:lal and local authontics and government
lead agenCIes, th~foret ha...e conSIderable fre..-dom to dctcnmne what form their EIA
guuiehnes and procedures should take. Consequently, the EIA system m a country IS

hkely to be charactenzcci by a heterogenous Jumble of dCC1SIOns, directlves. laws and
guldellncs, as 111 Japan and Canada. Because environmental degradation IS not a
respecter ofpohucal or admtnlstranve bound:mest such non-umComUly Itt EIA nnplc.
mentation IS capable of compounding enVIronmental problems

An overwhelnung maJonty of developIng countries Wlth E,lA systems have followed
the footsteps of the U S.A by employmg the legulanve opnon whereby specific: laws or
decrees ar= enacted to make EtA mandatory (Table 2) The legsslatlve opuon IS a clear
and unambIguous reflecuon of governmentts commitment to strong refomust measures
and dCl-ermmauon to ensure and enforce conslderauon of envIronmental matters In the
dectsl0n-maklng process It 15 a partIcularly desU'ilble optlon m Thud World countnes
wtth a low level of awareness of the envIronmental hazards of modern large-sc.de
development proJects, pohucl1! msublhly, mtense promouon of ethniC rather than
nauonal mterests, pervasIve corruptlon and abu~e of power The: ImplementatIon of
envlronment-related laws .lnd rC!gulatlons 10 developing countries htU been slgmficantl}
Inhibited also by lack of pohucal WIll on the part of government By Imbumg
envtronment.s.l pohcu:s with force and legitimacy, and est.!bhshlng a !cgally-b1l1dmg set
of gUldehncs, mstltutlonal .lnci procedural frameworks, the leglslauve option not only
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TABLE 2 Leglslatlons a.na envtron-nental agcrccs for EIA m devclopmg coumne:s

Country LegIslation EnVlronmcnta,l agency

Arge'" ra In pm::e.rat:on National DlrCCtorolte of
E.."1vlronIl:cutai Planmng (DNOA),
1975

Bangladesh Environmental Polluuon Control
Beard

Braz,d Natlonal E.·WlronmC::Ha.l The Speo:l1 Envlronment:ll Agency
Pohev Law, 1982 CONAMA (SEMA) 1982

Chma
Resolutlon 001. 1986
EnVIronmental Protecuon EnVIronment ProtectIon Bureau
Law, 1979 (1979-1981)

EnVIronmental Protect10n Aul!1onty,
1987

CoIUmOl& Nauonal Code of Renewable Nal1aoal Instltute of Renewable
Natural Raources ana R.esaurccs and the EnVIronment
Protect1on of the (INDER£NA). 1968

IndJa
~Vlrcnn1ent, 1974
EI1V1~nmcnt (Proteeuon) Act Dep:mmcnt of the EnY1ronment

Indoncsla
No 29.1986 (DO~
EnVIronmental Management Ministry or PopulatIon and the
law. 1982, Regulation PP Ezmronrnent

• No 29, 1986
Republic of Korea l:nVlrOnmental Conservation 09icc o{ the EnVlrCmment (OOE)

Law, 1977. 1979, 1981. 1982,
- 198:. 1986

MalaYSia EnVU"Onmcntal QU.31uy Act, Depa.rtment of the Euvu'onment
1974, 1985 (Dom, 1914

MeXICo Law of Pubhe Works. 199~ Mmlsuy of Urban Development and
Fecc--al Law of EnVironment Ecology (SEDUE)
Prot=1on. 1982

Nepal Euvlronmental Impact Study Project
(!!SP)

Pakistan QY1!'onmental P~otcctton EnVlronmental Prolectlon nnd
Ordr.anc:e No XXXVII, 1983 Improvement Agency

Papua New GUlnu Enwonmental Planmng Act. Department of EnVIronment and
1978 Conservauon. 1978

Peru NatIonal Office for Natural Resources
Evaluauon (ONERN), 1962

Phillppmes PrwcenU:J1 Deer:es. 1211 and National EnVironmental Protection
1151 (1977), 1586 (1978), CounCIl (NEPC). 1977

Sn Lank.!
Proe!arnauon No 1179 (1981)
Nat.Q"Ial EnVlronmental Acts, NauQMI EnVlronmental Authonty
1980, 1984, 1986

Thatland Improvement and Nattonal EnVIronmental Board (NEB)
Conse.~t1on of Nll.t1onu
E.nV1:,onmental Qua.hty Acts,
1975, 1978

Uruguay Nauonal Insutute for EnVlronm\.ntal
Preservanon (lNPMA). 1971

Yene:n.e1:l. Orgamc Law of thc MInistry of Environment and

• EnVlronr"'cnt. 1976 Renewable NatlU':l.1 Resources
(MARN) 1976
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forces the hands of reluctant governments, but, more Importantly, makes It polmc:ally
easier for enVironmentally.cense-ous governml:nts and bureaucratIc "heroes to gl\e
cnvlronme.. tal consIderatIons oldeauate wel~nt In the de:lslon-maJc.mg process It also
permits both the government and the g~"'ler~ puoltc, mc:ludmg NGOs, to InSIst on ET t...
for proposed actions and to cnallenge aeClSlons wmch are patently wrong bIased or
cnvironme:1tally unsouna The mere threat of haVIng to do an EIA by law also
sumulates government agencies. project proponents and consultants mto a mOfl:
ratlonal mode of operauon

It IS true that nothmg prevents military dIctatorshIps which routmely suspend
cOnsntutlons from putting an eXIsting enVIronmental law "m the cooler" EIA, as
praCtIsed In developed. countnes, exposes government pohcies and actIons to pubhc
scrutiny and debate through pubhc partICIpatiOn In reVIews and l1ugatlon For reasons
ofpohucal cxpedu:ncy. very few governments In l1urd World countnes would welcome
pubhc debate of the envlrOnmentalImphcauons of the1r pol1C1es, plans and proJects, no •
matter how Interested they may be m certaIn as~s of' enVIronmental protecuon It IS

SignIficant to nOle, therefore, that. although most developing countnes With EtA systems
opted for the ICglslauve optIon, there 15 gencrallack ofJudIcial Involvement m reVIcwtng
the acuons ofenvironmental agenccs and project proponents This IS a caUtIouS strateg}
to prevent delays In project unplementatlon anslng from prolonged lmgauon, as
occurred m the early staGcs ofthe ImplementatIon ofl\'EPA m the U.s. It can, however
be faulted on the ground that. as Horbcrry (1984) has nghtly observed, bETA IS open to
capture by powerful government Interests 1f there are no opportUnIties to reVIew or
challenge the analysIS and assessment Sexentlsts can be bIased. the analYSIs can be
skewed to favour a deSIred resul~ and the results can be presented in order to favour a
pnor dcclSlon" These unsaenttfic and unprofemonal practlces thnve best In SOCIa
polmcal syst::ns 10 whIch corrupuon, ethUlClSt1l and dictatorshIp are hallmarks

If EIA IS to be efi'eetlve 1:1 developtng countnes as an enVIronmental protection
strategy. therefore. ICS1Slattve rather than adnunistrauve measurCS should be toiken to
Inuoduce the system and Implement Its gUldehnes and proo:durcs Laws must not only
establISh the authomy for the EtA system, they must ~cIfy the areas and types of
prOjects and actions that requIre fIAt the powers of the cnvltonmental agency and the:
general pubhc, and make JudICial Involvement m the re....lew of deCISIons and actlons
mandatory T1"~ reqUU'ements bnng up the need for the mtensIficatton of traInIng tn
enVironmental law as an Important component of a country's capaclty bwlding for
enVIronmental 2.Ssessment

4 lruatltutlonal arrangements

InstitutIonal a.rrangements deal wlth the type and effecuve"css of the agency responSIble
for the management of the EIA system, lts relatIonshIps to focal pOints In government,
cspcclaIIy the sectoral or Iud agenCIe::.., the mechamsms for co·ordinauon and co
operatron among aU agencies and the nature and extent of Involvements ofactors In the
EIA process

Since the 1972 Stockholm Conference on the Human EnVironment., devcloplOg
countnes have c-:ated a number ofadm101StfatlVe bodll:~ and institutional arrangements
to promote enVIronmental manageMent objectives (Leham, 1985, Lowry and Carpenter
1985) The admInISlratlvt. Olnd mstllutlonal measures vary from country to country, as
well as over time In d gIVen countr>, cl.nd can be: cntegcrtzed IntO four m.un group..
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addIng E:"lvlronmental resconslD1hues to e.:ustmg sec:oral ageoC"cs especlallv the
productlve 0" C"lVlronment-reiated agenCIes sucn as the Mlnlstr) of AgrIculture,
Mlmstn of Works, Mlnlstrv of Mines. cre,

2 cn:auon of ervlronme:ltal Units or c.e::J.rtn'cnts Witi' n sectoral agencies,
3 estabhshment of a c...~tral C"lVlronnental agency In the form of either J.n

Interagency c;ommmee, a subslcuary p:lrt or a mInLStIy or an tndepenaent body
piacea In the office of the PresIdent 0" Pnme Mmlstc" as an mtegral part of the
nat10nal economlc-planmng body. anc.

4 creanon of a Mmlstl) of the E.:lvlronnlent

Analys1s of the relauve efficll:ncy of thcs: msutunonal arrangements by Ibarra (1987)
and Szekely (1987) suggest that the mast effecnvc framework lS the placement of the
agency wlthm the office of the PresIdent or Pnme MInister or m a very-hIgh-profile
mlnlStry wtth responsIbIlIty for noillonal economic planmng and budgetary control
(Tables 3 and 4) Th1S high-profile nrroinge'Tlent places the agenc\ In a strong pos1t1on to
exerclst: Its controllmg, supervISOry and co-orolnaung roles In en\ lronmental matters
and guarantees adeauate fundmg for Its operatIons It IS also most deSIrable because of
the multI-sectoral character of the EtA proc:ss

Most enVlronmental agenclcs In developmg countncs arc subSldlary parts of one
mmlstry or another (Table 2) They are mvanably cm:umscnbed because of their law
status m the bureaucracy, underfundmg and madcq\Ucy of skilled staff and facllltlcs
They lack polmal "clout", authomy and legal power to enforce comphance WIth
envlronmental1aws and regulatIons For example, when the Natlonal EnVIronmental
Board was created m ThaIland In 1975, H was placed 10 the office of the Pnme MInister,
whe": It Wielded conslde.rable power and mnuenee by workmg alongsIde the extremely
powerful Nauonal EconomiC and SOCIal DC/e10pment Board Ever smce It was moved
out of the Pnme Mimster's Office to the MInIStry ofSClc:nc:e, Technology and Energy m
1979 (Figure I), NEB has be:n encountenn2 clfficulttes m co-ordlnatmg and communlC
atlng with lead agenacs and stale ente:crlscs Also, In Korea, the Office of the
Env1fonment, which OCCUpies a sub-m1Olste~J.1 posltlon In governmental h1crarchy by ItS

plaC:'11ent under the Mmlsuy of Health and SOCIal Welfare, lS overshadowed by the leaa
agenCtes whlch more often than not set aSIde us recommendatIons with lmpUntty

Placement of an enVironmenul agency In a hIgh-profile m10lstry or office of the
PreSIdent or Prime MinISter, however, does not automancally guarantee lts effectlveness
and effiCiency Also Importmt lS the degrc: of inter-organIZational co-ordmatlon and
co-opcratlon 1t IS able to muster among the many sector:11 agenCIes and tlers of
government With responSIbilIty for one aS1:e:t of the enVlfonment or another This co
operauon dcpend~ on the c:::xtent to wlueh the Irsutut10nal arrangement prOVides for and
encourages such co-ordmauon and tntcragcrcj co-operatlcn In the EIA process In thIS
resnrd mstltuuonal frame\\orks fan IOtO t\\O bro4d categories VIZ cl:mlra!Jzed ana
dccentrallzed (LIm, J98S) A centralized Inst:tutional .u-rangement 15 one 10 which ,ill
ElA aCtlv1t1es (Figure 2) .Ire concentrated 10 clther the cCo"1.tral enV1fonmt:ntal agency as
In MeXICO, or 10 a lead agency, as In Korea (Table 5) The decentralIzed model I!> one In

whtch roles In the ETA process are shared among eIther vanous tHoOrs of government
(hlcrarchlcal decentrahzatton), as 10 BraZIl and Chma. or among lead .J.gencles (func
tional dccentrahzatlon), as 10 The PhJ11ppmcs Thailand and MalayslJ. (Table 5)

No smgle model IS umvers:llly Ideal because of dIfferences In the system of
go\ocrnrrcnt and the placement of enVlfonrrent related responslbthtleS In the concurre.,t
ore:tc1USlve l1st However,lrEIA 1S to achlt:/e lts pnmary oOJectlve of the Incorporation
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TADU! 4 CompllOson of seven opllons of anslllutional envIronmental arrancements accordmg Co Ihelr efficIency 10 Incorromlc enVlronmenl"I pllOnmc I
wIthin tile development protess C

Type of IOsl11ullonnl Regulur Nonnah\'c role InDuencc over Capacll) 10 Innucnee over Abllu)' 10 AMlly 10 lIudget
mnnagemcnt llulhorJly resource co-ordmole nDllonal fCsolve Inler- mfluence local

IIUocalion other "cclors plaonlng study organl7DlIonni envIronment
dlspUlcs

Sl:ctoral agencies which
add en'vlronmenlal
rcspanslblllllc.s LUnilcd llmlled tlmllcd None Nonc None None I Jrlllled

Central envIronmental
unlls 01 mlnlstl:flo} level High lhnh lht:h Jltr,h Llnilled HIGh Llmll~1 I IOlllell

CCI\trnl co\ Ifonment,1
umts os <;lIborchnnlc of
nn C),ISlIng nUnlslry LIOlltcd JhCh Lllmted LlOllltd Llmlled Lllntted LImIted I 1Il\lIcd

[n\lronmenl"l Untt.. wltlllll
sectoral ngtnclcs Ilmllt.tl LlOllted None None Nonel NOlie NOIll. lunlled

hmited
Ass1Uning roles 10 eXlSllng

sectoral UlUts HIgh Lmllied lllgh None NOlie Lmulcd IhCh I ulllied
[nvlTonmcnlal offices

\YJlllln nahonal ccononllC
planmng trolls lhCh High Il1gh High HIgh None Llmlled ihuh

RegJollal ~upcragcnclcs nnd
Inter sectoral None lImlled Ihgll IlIglI
commISSiOns Llmlled Llmlled None Llmlled/

none
,

Source Szef...ely (1987)
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Figure I OrsanlZ3uanaJ c:han for n:llur.d systems nwllge=nt 11\ Th:ulaDd (Source- Lowry and C~rpcnter,
1985 )

of envIronmental conslderatlons mto project pJanmng, design and ImplementatIon
through the dIsclosure of enVironmental effects and pubhc scrutmy, then all concerned
agenCIcs, t.1ers of government and the pubhc must be mvolved In the EIA process
Complete ccntrah%atIon of::EIA actiVItieS m the enVIronmental agency J5 not desirable
This IS because there are many sectoral agc:IC1cs Mth responslbihucs for one aspect of
the enVIronment or another Also, the scope orenVU'onmcntal management IS so broad
that ItS ImplementatIon cannot bc conc:ntrated m a smgle agency Moreover, each lead
agency 1$ better structured and have .more appropr13te personnel to Implement EIA
St:lte and local authontlcs also possess greater a::lhty to Influence the local enVironment
tha.n central governments

It is suggested, therefore, that EIA responslbilines and roles should be functionally
decentrabzeci In cOW1tnes WIth UnItary systems of government, and luerarchIcally
dec:nuahzed In federations where reglon:l! offic:s of the central enVIronmental agency
should also be estabhshed to aSSIst state and local envJronmental bodIes supervtse, co
ordinate and monitor wlth1l1 spcClfic gcograpiuc:al areas such as dramage basms, and act
as link between the central and state/local enVIronmental agcnCles EnVlronmen~l UnitS

should also be estabhshcd In each sectoral age,cy, as m The PhIlIppines, to help thetr
respectIve agenoes meet the nauonal cn\'1ronmental polley guldehncs, and aSSlSt project
proponents In the processing and evaluat.1cn of envtfOnmental Impact slatemen~

Concerned agenC1eS should be Involved In SCOpU:lg, revtew, momtonng and post-project
evaluation orthose aspects ofthe proJcct that touch on the segments oIthe enVIronment
that are of concern to them This watchdog role ensures mteragency co-operatlon llnd
cff'ectIve EIS implementation

Thus, although the Department ofthe EnVU'Onmcnt OCCUtllC: a sub-mtnlsterlal status
In governmental hIerarchy In Malayst.t (FIgure 3), and functions under:l federal system
ofgovernment where states and local governments do not have thelT own enVIronmental
bodIes, It has neverlheless received tremendous support from all the three tiers of
government and theIr sectoral agenCIes Thl$ support has been achieved pnmartlv
through the decentrahzauon of EtA aCt1V1U~ among pamclpants and tlers of govern
ment, and the effectIve mechamsms for mtergovernmental and Interagency co-ordma
non and co-operation EnVIronment-related ag:"ctes are consulted dunng the prepara
tlon of the terms of reference for detatlcd assessment, and COplCS of the ETS :Ire routme1y
CltCul.1ted to them by the prOject IntUator for conslderatlon and comments They also
pafltClpate In th~ reVIew ex=r~tse. and their approval ofrelevant sccuons of the ElS must

•

•
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Figure 1. EtA 3CUVltlCS

be obtamed by project proponents bt:fore or followmg the completIon of the d.ssessment
Because of the federal system of governmc"1t, and the strong constitutional role of th~

states In managing n~tur<ll resources, the: Federal Government saw the need to work m
close collaboratIon With the states on envIronmental matters Co-operauon and co
ordination are achlevea througn the Envlronme"ttal Qualltv CounCll and the rt.glonal
offices of the Dcparlme'1t of Envlronncnt Mon: Imponantly. the power to grant
llC:ences IS not concentrated In one: body, as m The PhIlippines and Thalland t but shareo
bc:tween the three tlers of gov~rnme:nL and the 'vimlstry ofTrade and Industry

The e'tperlence of \1 e;c,ICO , on the othe· hand, 11lustrates vl.Vldly the wt.4knt.s~c:>



TAUt! 5 lnstnulIonnl arrangements for BfA implemenlatlon In selected developmg counlnes

EJA aelt\'IIICS PlnhpplOcs Thillli\n~ Korea MllldySJa China MexIco Drunl.
Rule selling 6 6 3 6 6 6 6
ScreenIng 2 2 3 2 2 6 2
101l/scolllng 2 26 3 2,4 (i 1,24 S 6 8
AS'iCSsmenl 2 I 3 1/2 1/2 1/2 I
ReView 1 ti IS 1 7 6 6/7
lIcensmg 10 3,9 3 8 3 3 8
Momroring 6 6 1 6 2,3,6 6 6

T}'PC or model runchonally f unctltJnolly Cenlrallzed in Punctlonally Ihcrarchlcally Centralized in IIlcrardllcully
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Figure 3 Slmphfied crJ;llnlz:1tlon:11 chan for n:ttUt:11 $y3lcns m:lnag:onenl 10 M:d:lYSIIl (Source- DOE
\iala)'Sl:l., 1987)

mhere~t In the centralIzat10n of EIA roles In the envIronmental agency Before the
estabhshmen~ In 1982, of the MInlstf) of Urban Development and Ecology (Secrc:tana
de Desarolla Urbano y Ecologl3.-SEDUE) as MeXICO'S nauonal enVlronmc:ntal agency,
WIth respons1bIhbes for rule settIng and the co-ordm2uon of the ETA process. the
IDSUtUtlonal arrangement for EIA \\~ snmlar to Korea's centralized model, \\ nh all
functlons concentrated In each sectoral agency Although thIS model has ltS hmItatIons
ansmg from non-umformlty of ETA gwdehnes and procedures, each sectoral agen<=) and
state e"1terpnse exhibIted strong commItment to the ETA system Smce 1982. ho\\ever,
all EIA aCtlVIt1es, Wlth the c::xc..-ptlon ofassessment and hc::nsmg, arc concentrated In the
enVlfomncntal agcucy The puchc :lnd concerned agenCIes are not Involved, and the
rCVlew commmee IS not Independent of the enVIronmental agency As 1n MalaysIa, the
states and loc:1i governments have no enV1fonmental agenCle5 The commltment of the:
~toral agenCIes to EIA has SInce dmumsncd cOIlSlderably, and SEDUE has had to
enter mto negotIations and agreements With them for the SUCmISSlon of project EISs for
revIew by SEDUE (Levy, 1987)

5 Procedural frameworks

EIA pro~urcs refer to the seouenclng of tasks among partICIpants In the ErA process
Proc.:d.urallssues focus on who sets the rules, who does the screemng and scapmg: who
carnes out the aS$e~ment. who rc\,c:ws and what 15 lhe revIew proccss. and the who
when and how of pubhc partIcIpation EtA procedures. therefore, define the formal
structure for carrymg out the assessment of the envlronmentallmpltcauons of prOjects
and Its IntegratIon In the prOject cycle Althougn EtA can be undertaken WIthout a set of
fonnal procedures. as IS the case In Korea and Western Austraha, the eXIstence of
procedures ensures umformIty and guarantees that aU relevanl projects are exammed for
theIr er.vlronmental consequences In a clearly-defined structured manner so thal the
asscssmc..nt IS thoroughly executed and the r:sults are effectively uttllLed It also
elImInates mconSlstenCICl> In the assessment of sl.I1Ular propoS:lh. as well as the p¢r5onal
preJUOlceS, whims and caprIces of ~nvlronmental agency or lead agency offiCIals The
absenc:: of a defined assessment procedure also creates uncertamtles In the mmds of
project proponents .d.S to wh'\[ aCHons they are expa.tcd to take, or what In faCt 15



mJeet proponent: fjrepares
tams c:ireferen.ca &nci

subaut.t to NEB for ap12ro~"al

1
•

1£not
approved

!Capprovee

approved.

•
ficurc 4 EIA l'rccedural /low for pnvat= projects 1%2 Thalland

reqU1rcd of them Such d SltuaUon provides a fertlle ground for corrupuon, nepotism
and trade-offs

Only SIX of the 19 developmg countnes WIth ErA systems have laid-down procedurc.~

for enVIronmental assessment; thcse arc Thc Phlhppmes, Tb&J.1and, MalaySIa, ChIna,
MexIco and Brutl The procedural framework employed by these counm=- to Imple
ment the EIA requirement, however, vary tonstderaoly from country to country In fact,
each country has ItS own mdlVIdUAI approacn to EIA ForeIgn EIA procedural models
have been tned m some of the countnes and found to be unworkable because the
countnes lack the soclo-cultural, pohucal and admsmstrauve mfrastructurc to Imple
ment and enforce them Consequently, :EIA procedures have been modIfied to SUIt local
condzuons, espeCIally the SOClo-cullural and polmcal enVIronments, mdIgenous rc
sources and the long-estabhshed planIUng process and development control mechan
Isms

Thalland has the most elaborate EIA procedure among the developmg countries
Wlth EIA systems, and she 1S unique In haVing two dlSUnct procedural flows, one for
pnvate 3.nd the other fOT pubbc projects (Figures 4 and 5), 10 contrast to the smgle
framework 10 all other develoccd O1nd devcloptng countnes (sec FIgures 6 and 7, for
example) The pro~dural flow Cor p'1vate seclor development In ThaIland has the
follOWIng steps or phases (Flgure 4) •
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I

~

Fiture S EIA prcc:dur:l! !tow COt government and st:ll.e l:."tterpl".!CS devc:!Qllmcnt proJccts tn in,uland

--~
~

1
I

1£DOt. 8j:lprovea :

~

9OchY3 i

Cablnet. approves
orn,ec:t.a proposal

•
Phase I Projeet proponent prepares the terns of r:fercnce ITOR) for the EIS study

and subnuts It to NEB Cor reyte.w and mocWie:auon
Phase II Project proponent then hIres an assessor who must be a consultant

reglstered WIth NEB
Phase III ProJcct proponent submIts EIS to NEB througn the appropriate ~nml'

tmg agenC'J
Phase IV The EnVlfOnment011 Impact Evaluation DIV1S10C. (DElE) of NEB rT:VlC.... S

the ETS. and the exerctse must be completed WIthIn 90 days. falhng which It III

deemed that the E!S has been approved by NEB
Phase V IfEIS IS not approved, NEB wtil rc:que:st for more deta1led mfonnauon,

clanficauon or mlugaung measures from the project proponent througn the
pcmumng agency IrEIS 15 approved the condItIons, If any. are mcluded 10 the
penmtung hcence

Phase VI Arter nec=s.sary correctlons bv the project proponent, the permlttmg
;lgency sends the ~V1scd EIS to NEB for a second reVlew whIch must be
completed Wlthln 30 days, falhng wmc:h the EIS IS dc..-ned approved

Phase VII When EIS IS approved. ltccl1smg IS done by the permlttmg agency

•
PrOject ImplementatIon 1S subsequently momtored by NEB for comphance

The procedural flow for government proJe;ts dnd state enterprises IS slgntficantly
dIfferent In many respects (FIgure S)

Phase I Qovernment agency sends TOR to NEB for approval
Phase II Government agency e.tmes Ol.t the: assessment by Itself or hires :l

consultmg finn not necessnnly reg1sterec w,th NEB
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Phase: III Tne agency sends EIS to both ?\"'EB ana the Nanonal EconomIc and
Social Development Board (NESDB), whlcn IS in the PrIme MInISter's Office

Phase IV NEB revIews EIS wlthm tre s~me ume frame for pnvatc projects
Phase V When EIS 15 approved. NEB mforms NESDB of approval
Pha~ VI NESDB cames out econoMIC:: and engmt=nng feaSlbl1tty studles. mcor·

porattng the environmental ISSUes, s...,d submm the project proposal to the
cabmet to make the final dee1S1on

Phase VII Cabmet approves or rejetts the project

If the project proposal IS a'Cprovea, NEB monItors Its Implcmcntatlon for camphane:
An EIA procedure should be well-strUctured to ensure the reahzatlon of the tWin

objectives orElA outhned by Caldwell (1978) 1n respect ofNEPA as the incorporation
ofenVlionmental values at the earhest stage or planmng .lud deClston maklng (lncludmg
pohey and programme formulanon), and the dtselosure ofenvIronmental consequences
of planned actions and mcreased pubhc scruuny and Involvement. The followmg are
suggested as basIC elements therefore. of an EIA prcx:edure

The assessment should be conducted 10 two ..tages, as In The Phlhppmcs,
ThaIland, MalaYSia, Cluna and MCX1CO, In oraer to save cODSlderable tunc and
cost Involved In detailed assessments. All prOjCLts, urespeCtlVC or type, scale.
threshold or enVIronmental senSlUVItY. should be subjected to a prehmmary or
troua! enVironmental assessment or sereenmg usmg snnplc methods such as the
Leopold matrix (Leopold et aJ, 1971) or ch:ckh"'lt to detcmnne whether or not
they arc hkely to have senous cnVJfonmental unpacts Only projects wlth
potentIally scnous environmental consequences olre then subjected to detalled
envtronmental assessment leadmg to the preparatIon of an envlronmentnllmpact
statement

2. SeopIng should be mandatory, and the pubhc, affected commUnlUCS and con
cerned agenclcs must be Involved In the ex.erase Seopmg IS an actlvtty dcsJgned to
Idcnufy the key, prtomy and contenuous ISSueS relatmg to a proposed develop
ment or course of action and, thererore snould ferm the basiS of the assessment
It helps, therefore, in focusmg the :lssessment. thereby saVIng tunc and cost More
lmponantly.lt prOVides a much ne:ded opportwmy for the eonsJderauon oflocs.l
resources, societal values. preferenc:s and perceptions. POhtlcal styles and SOCIO

cultural confilcts m resource development Because deClSlons about development
proposals are based on the contents of EISs, the document should proVlde
dmSlon makers With a balanced coverage oreconomIC, SOCIal, cultural. as well ~s

blopbysu::al, costs and benefits ErAs whlcn c-/zdc soclo-eulturallssues arc bound
to make maccurate predlcnens ProJcct proponents, therefore, should hold
explanatory meeungs (as In Chmtl, Figure 7) WIth the local people, representauycs
of mterest group~ and relevant government agencies 10 order to Identify the major
ISSUes on which the environmental assessment should focus

3 Terms of reference (TOR) should be prepared by the proJe<:t proponent m
consultatIon WHO the E!S review commIttee The TOR IS a useful document to
project proponents and the rCVIew c::omrnmee In that 1t specrl'ies the ElS
reqUIrements for a gwen proJect, thus guaranteemg that the EIS WIll be sunable
for reVIew and evaluation

4 The enVIronmental assessment should be conducted "m-house" by the project
proponent or by the use of consultants duly regtslc.red wIth the envlTonmental

264 J)e'td0Plng countries and EIA •
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agency The rationale for tl"IS reCUlre:nent IS tlut the p"oJe:::! proconent IS most
knowlecgeable about his project actlvltleS, ard, th:refore, 'S better placed than the
envlrormental age:lcv to UtlllZ~ e'wlfomrertalmformanon eifectwely to Improve
proJe~ desIgn througn the preparatlo:' oftn: EIS a::. cart of proJect plannmg The
manaatory use of ~gtsterec consultants as In Thallana and Br3.%ll ensures hIgh
quahty enVIronmental researcn and reporung Any bIas, dlstoruons In data
collectIon, analysts and presentatlon can be easIlY detected at the revIew and
publIc-heanng stages The threat of tmganoD and the ethIcs of the consultant's
professIon are adequate deterrents to sucn bIas and distortIons

5 The EIS should be cIrculated to all concerned government agencIes Th.1s
cm:ulatlon ensures that all relevant enVIronmental ISSues arc sansfactonly ad
dressed In the EIS, thus ensunng the hIgh oualIty of E.rSs In Malays1a for
ex:unple, project proponents must obwI1 the approval of envlronment-related
concerned agenctes of relevant sectlons of the EIS before or follOWing the
completIon of the assessment The OtCUlatlon of EISs to concerned agencIes 1S
also an effectIve way of achIevmg Interagency co-operatIon essential for the
success of the ErA system The EIS shoula be made avauable also to the pubhe to
ensure that the soao-culturallssues canvassed dunng the explanatory meeung
and seepIng have been adequately addressed 10 the as

6 There should be prOVISIon for publIc heanng ThIs heanng proVIdes a rorum for a
thorough analySIS of the conclusIons and proposals m the EIS, and a more dIrect
pUblic Input mto the final EIS on WhICh d~JS1ons are to be based. By pro\'1dmg
the affected peoplc With a mechantsm for presentIng theIr entlre range of 50Clal,
e=ononuc and pOlItIcal problems and aspm.nons to government. publIC hearmgs
help to guarantee pubhc support and e.,dorsement, thus creatmg an enabbng
enVIronment for environme.,tally-sound de:"S'lons to be successfully Implemented

The need for the cstabhshment ofan appropnate machInery fer adequate and
effeetlVe part1Clpatton of the pubhc In th: E.IA process also cannot be over
emphasIzed, In View of the very ImpOrU:1t dlStInCtlOn ~tween enVJronmental
effects and Impacts Wlule effects, that IS ch.mges resultxng from a proposed
actIon, can be objectIvely predIcted, envlroncentalimpacts or the desIrabIlity at
such changes can be valued ~urere.,t1y by vanous mterest groups It IS ImpOrtant,
therefore, that those who Wll1 actually expencnc: the effects, both directlv and
lndIrectiy, have a say 10 evaluatmg them i.e:: macnmery to be estabhshed for thIS
purpose depends on the sOClo-pohucal enVtronme"1t and level of enVIronmental
awareness ma COU'1try The Gl.1ldehnes for EJA m MalaYSia speetfy the followmg
methods for obtaIning puohc partiCIpatIOn 1~ the ErA crcc::ss, VIZ pubbc OpinIon
samphng, pubbe meellngs Ot" workshops and regular meetmg With a CIuzens'
eomnllttee truly representatIve of the commumty hkely to be dIrectly affected by
the project The danger In an open·e"1dec publtc mvolVe'llenl 15 that the EIA
process may deg:nerate Into :l. pOlItIcal contest b~tween Interested groups with
opposmg polItu:al VIew:>

7 Time hmlts shou!.d be set for EIS reVIews ThIs hmltatlon ensures that project
lmple"l1cntatton 1S not unduly delayed as a result of the ETA requlfC:ment

8 In order to ensure that the dc;elopmc:nt proposal1S excclm;d In hne WIth measures
approved In the E1S, concerned agencIes should be Involved In momtormg
camphaneI': and post-proJect audItS The rnonltonng and audltmg committee
should conslSt of repr~sent::l.tJve:.of the em1ronm:ntal agency, concerned agen
CIes, project o\lti1e" a.,d local peocle affected by the proJe='



266 Developlne l:Cluntrles and ElA. •If these yardstICks are employed In cvaluatmg the aaequacy of EIA pro~durcs m
developing countnes. the mevnable conclUSIon to be drawn IS that the procedures suffer
from major weaJcnesses which make the Te:!.hzanon of the mtent and purpose of ErA
dtfficult to achIeve Table 6 shows that the EIA proc:dural frameworks In MalaysIa and
ChIna satISfy most of these conditIons At the other extreme are Korea and MexICO The:
most senous weakness of the EIA procedUI'CS 10 all the countnes except ChIna IS the
non-mvolvement of the publlc and conc:."%1ed agenaes 1n scopmg. In most of the
eountne~ there IS also no prOVISIon for pubbc hcanns. It cau be argued, therefore, that
ErA, as pracnscQ m the developmg countncs. cannot acmcve one of Its major auns. 1 e
the dtsclosure of the enVIronmental consequences of planned actIons and increased
publIc scrutiny and Involvement. These shortCommgs must be adequately redressed

6. Int!granon of EtA in the project cycle

The EIA system has been descnbed as a proc:dut"C for the IdentIficatlon and disclosure
of the enVIronmental consequence of proposed developmental actlons, and the Incor
porauon of enVU'onmcntal cOnsIderauons at the earhc:st stage In the project cycle to
Influence plamung, design., Implementation and management EfFect1ve mcorporauon
can only be achieved Ir, and only If, EIA 15 a fully mtern.ah:zed element of the plannIng
process (Pigurc S) This means that the enVIronmental assessment should be ca.med out
at the mccpnon ofa proposed acnon when there IS suU a real cholcc between altematIve
cours= of actIon, such as alternative SItes. designs, feasIble strateglcs of action,
technologIcs for aspects of the project, as w=U as the alternative to do nothsng EIA
IUldeImcs should also clearly specify the stag: In the project cycle at which each EIA
aet1vtty (prellt111nary assessmen~ detailed ass=ment, mOllltonng. etc ) is to be earned
out, and how the results are to be used In project plannuil, design, ImplementatIon and
operation

In most of the developmg countnes \\'lth EIA systems, EIA IS conducted more or less
as a separate techzucal excrcse diVOrced Crom the teehmcal and econoDUc aspects of
project plannIng and dCSlgn. More often than not, the enVIronmental assessments arc
conducted at the latest prOject plan stage when most of the plan detaals have been
fina11zed and there IS httlc or no opponumty to conSider alternatives :ElA then becomes
a postscnpt to pla1unng and IS used basically as a perfunctory endorsement of pubhc or
pnvate acnons rather than to mfluence dc:lslons Even when conducted at the very early
stage In the prOject cycle, nothcr the proJcct proponent nor the reVIewers and lead
agenCIcs take the envtronmental consequences senously As Evans (1983) has rtghlly
observed In respect of South-East Asia. "It seems that a general nusconceptlon prevaIls
that. once the EIA study IS completed, the cnvlronmcnt:ll effects of the proJcct are
managed" In fact, the. £ISs produced In ThaIland and The Phlhppmes. two c:ountnc~

wnn the most elaborate EIA systems In the Third World, have been aptly descrIbed as
"notlung but a collectIon of unsynthestted biophySIcal data Irrelevant to the chOice
among real alternatives" (Roque, 1985) It IS not surpnsmg, therefore, that the hundreds
of £ISs submitted to cnvlronmcntal a~enC1CS In South-East ASia have had very bmltcd
Impact In mln1II11Zlng the enVIronmental consequences of the prOjects

It 1$ only In BrUlI, MalaYSIa and MexICO that there arc adequate arrangements for
the mtegratlon of EIA In the proJ=:t cycle In MalaYSla, for example, apart from the
ch:ut ~o iU1de project proponents 10 the mtegratIon of the techmcal, economic and
enVIronmental clements of plannmg (Figure 9), the EIA gUldehnt:s make It mandatory

•
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TABU! 6 EvaluatIon of ElA procedural frameworks In some developing counlnes

Philippines ThaIland Korell Malaysia Chana MexIco 8raZlI

Usc of prellmmary or mltlal environmental assessmcnl
for sCreenmg Yes Yes No Yes Yel Yes No

Involvement of 1111. public oml concerned ogcnclI:'i In

scopmg No No No No Ye~ No Yes
Preparation of temlS of reference No Yes No Yes Yes No Yes
Conduct or the assessrncnr nnd preparatIon of CIS by

project proponent WIth the nssisrnnce orconsultants No Yes No Ycj. Yes No Yes
CUl:ulahon of B1S 10 concerned agcncles and made

nVllllable for Jlubllc scmlmy Yes No No Yes Ye$ No
I

Yes
PrOVlliion for mundnlory pubhc "coring No No No Yel Yes No No
'Ime hOllis sct for EIS fUICW Yes Yes No Yes No Yes No
Lead Dnd concerned agencIes IOvalved In momtonng

and audlllOg No No No No Yes No No

N

~



Da-eloplClg eDuDafes aDl1 EtA

Figure 8 Jntcgr:lur~ EtA Into the J)t='.:::t cycl:. (\iodJfic:d from .'oOB. 1982)

for project proponents to take the recomme:danons of the rcVlew panel Into considera
tion and Incorporate them lU..Othe final dcslgn ofthe proposed proJcct. The final project
desIgn mcorpotanng these ~mmendat1ons must also be submItted to the Department
of Environment pnor to the constructton of the project A.lso Importantly, the project
proponent 'Im the course of caZTylng out such aeuvny. shall proVide suffiCIent proof tholt
the conditions attached to the report (lr any) are bemg compiled Wlth, and that the
proposed measures to be taken to prevent, reduce Of control the adverse Impact on the
enVironment arc bong Incorporated Into the dCSlgn. constructlon and operatIon of the
pJ'C$Cnbed aCtIVILy" (DOE, 1987) In MeXICO. also, the ElS must be approved before a
proJect's final dc:stgn IS produced Bnwl eft"ec:nvely Internahzes EIA lI1 the project c~cle
by incorporatIng It mto hef long-exIStmg th.rc:-stagc hcensmg system (Figure la, Table
7). and there 15 a budt-tn mechamsm for contInuous monltonng every stage of project
ImplementatIon for comph,mce With recommendatlons contained m prevIous hcences

It IS suggested that the EIA system should be mte£rated With the eXISting planmng or
development control rramework 10 each country (Ayanda, ]988) The mechamsm for
thiS mtegrJ.tton should be clearly spCClfied In the EtA gwdehnes 1"herc should also be
provIsion ror contmuous momtonng of comphance wIth recommendauons, and tht.

•
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•
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environmental agency should be empOWCfc.a to mtervene at any stage dUring proJt.ct
Implc-n:ntatlon If any of the directIves m the hc:nce arc not beIng compIled Wlth

7. Summary and conclUSIon

Although progress In the adoption of EIA as an c"'1vlronmenul management tool has
been extremely slow In the develoolng counlnes b~auseonargely technical ISSUes. there
IS now a helghtened awareness among thr:sc countms ofthe potential benefits ofthe EIA
systc-n In the few countncs th<tt have so far establIshed d.dnunlstrattvc machmerles and •
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legal Instruments for the lrnplem:ntatl0Q of EA, however, the performance outcome: 01
the system has been cxtrcneiy poor nns poer performance IS attnbutablc to defects In

thClf leglslatIve, admmlstratlVe, mstltunonal and procedural frameworks, which are
Inadequate to varYIng degrees for a process such as ETA Wlth a multl·scctoral character,
and WhlCh demands for Its succc:;s, therefor:, constderable mterasency co-ordlnatlOn
and co-operanon. the aClhty of the enVIronmental agency to enforce and monnor
comphance wtth cnvlronmental laWs and re:r.:!attons and to mfluence Investment
dCC1s10ns In both the pubbc: and pnvate sectors of the e=onomy, as weU as unfettered
dISclosure ofenVIronmental consequenc::.s. publ,c scruuny and Involvement The preced
Ing analyloes reveal that theloC basiC lngfcdlcnts of the ErA system are euher lac1.1Og or
lnadeq,U4tely addressed 10 most of the developmg countnes with EtA systems

It is argued, therefore, that while the search for simple, cost-effectt...e ErA methodo
logIC:s and techruques should conunue unabated, ~spect:l11y In vu:w of the Incrr:as1Og
complexity and rlgour of EtA methods and tc::hnlqucs bemg ac:tlvely promoted 10 the
developed countncs, research efforts 1n Third World cotmmes should focus more on the
creatIon of an enabhng envIronment for ErA's mtroductlon. and the development of
approonatc legIs!atlve admln1stratlve, mstltt:t1onal and procedural frameworl..s for
effccuve EIA Implementa:1on, given the pohucal a'1d sOClo-<:ultural S11Uo1Uon 10 each
country In tius regard, de'relopmg countncs c,n be"cfit not only from the expenence of
the developed natlon~ bUt 2.lso, more Importantly, from the expenence of the developIng
countnes WIth about a c:cade of EIA Implementation and WIth which they share
common POhtlCal and SOCto-eccnomlC char3c!:nsllcs
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An Introduction to Site Selection and Evaluation

ThIS study seSSIOn will present and descnbe procedures generally used for power

plant SIte selectIOn The ObjectIve of the SIte selectIOn or evaluatIOn IS to IdentIfy the

most appropnate SIte or SItes for the proposed development ThIS SIte selectIOn

methodology Includes procedures used for the determmatIOn of SItIng factors,

selectIon of factor weIghts, sconng systems to rate SItes based on those factors, and

senSItIVIty analyses WhIle the InfOrmatIOn presented IS based on SIte selectIOn for

power plants, thIS fleXIble selectIOn methodology could be slIghtly modIfIed to

accommodate other types of developments
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• 1 0 Introduction
In developmg countnes worldWide, lendmg mstitutIOns sIgnIfIcantly mfluence the

consIderatIons gIven to enVironmental Issues Black & Veatch has notIced that, on

a global basIs, fmancmg mstitutIOns and governmental agenCIes have demonstrated

an mcreased mterest m how and why a sIte IS selected They are partIcularly

concerned that a thorough sIte selectIOn process IS performed WhICh adequately

addresses and evaluated the antIcIpated project Impacts on the eXIstmg

enVironmental and SOCIOeCOnOmIC condItIOns In one extreme example, a

governmental agency m southeast Asia demed the approval of an enVironmental

Impact assessment because they belIeved the selectIOn of the project sIte was based
mostly on econOmICS, WIth few consIderatIOns gIven to enVironmental Impacts The

performance of a thorough, well-documented sIte selectIOn study IS an Important

early step m the project approval process

•
2 0 Siting Factors

ImtIally, a project specIfic lIst of sItmg factors are selected and defmed Included

m thIS lIst of factors are the engmeenng, enVironmental, econOmIC, and land use

consIderatIOns whIch are determIned by the project ObjectIves to be Important for

that specIfic project A lIst of potential sItmg factors IS proVided m Table $-1

Although thIS lIst IS meant to be a faIrly comprehensIve lIst of possIble factors, a
specIfIC project may reqUIre specIfIC consIderatIOns whIch are not on the lIst, may not

deem some factors Important enough for consIderation, or may Wish to combme a

number of related factors together untIl the overall group is SignIfIcant enough to
consIder

Once the major project concerns and consideratIOns are establIshed, an outline

of project speCIfIC objectives is developed ThIS outline Illustrates the screenIng

process, mcludmg whether the speCIfIC project should mclude a one, two, or three

level screemng process ThIs outlme should also Illustrate the progress from a

needed ("must have") cntena to the wanted ("would lIke to have") throughout the

screemng levels Black & Veatch typIcally groups the factors mto three general
categones EnVIronmental, Engmeenng, and Costs Each of the factors is placed
withm one of these categones
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Table S-1 - PotentIal SIte SelectIOn Factors •
AesthetIcs
Air QualIty

Commumty ServIces
ConstructIOn Access

Coolmg Tower Effects
Cultural Resources

Ecology (AquatIc, Manne, and Terrestnal)

Econonucs

EnVironmental Impacts

Floodmg PotentIal

Fuel ReqUIrements (Type and Access)

GeneratIon Development Plans

Geology/Geotechmcal

Land Use and AcqulSltlOn

NaVigatIOn (Air and Water)

NOIse

Pernuttmg

PopulatIOn Impacts

PublIc PerceptIOn (AcceptabIlIty, etc)

RaIl AccessIbIlIty

RecreatIOn

SIte CapacIty

SoclOecononucs (Labor pool, etc)

System RelIabIlIty

Technology

Terram

TransnusslOn System

TransportatIOn Access

VISUal Impacts

Waste DIsposal

Water QualIty (Ground water, Surface water)

Water Supply (Type, AvailabIlIty)
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• As the project progresses from ImtIal screemng to fmal screemng, the emphasIs

generally moves from an ImtIal hIgher Importance on Engmeermg/Costs Issues

toward hIgher Importance of enVironmental cntena as the project nears completlOn

ThIS IS because the ImtIallevels of screemng have lImIted the SIte selectlOn to sItmg

areas whIch are acceptable from a "needs" standpomt, then other cntena such as

enVironmental constraInts can be conSIdered m more detaIl

In additlOn, the categonzatlOn of cntena IS useful m the ImtIaI aSSIgnment of

factor weIghts and m the development of alternatIve scenanos m the sensItIVity

analysIs portlOn of the project

3 0 Comprehensive Site Selection Process Description
The followmg process descnptlOn concentrates on a comprehensIve regIonal

study whIch IS separated mto three basIC screemng levels However, SIte feaSIbIlIty

"fatal flaw" evaluatlOns for a selected SIte or smaller comparatIve studIes mclude a

smnlar procedure With one or two screemng levels

3 1 FlTst Level Screening - Identification of Sitmg Areas

In the fIrst screemng level, the study's focus IS narrowed by excludmg major

portlOns of a regIon because of reqUIrements for speCIfIed resources or the aVOIdance

of cntical enVironmental or geologIcal factors The second screemng level COnsIStS

of Identrfymg and evaluatmg potentIal SItes Within the remmmng SIting areas to arrIve

at a lIst of candIdate SItes In the thrrd screemng level, a preferred SIte, whIch IS

ranked as most sUItable, and an alternate SIte are selected from the candIdate SItes

During thIS fIrst screemng level of the SIting process, speCIfIC CrItena asSOCiated

With the development and operatIon of the proposed power plant are establIshed

These cntena are then used m a sequential manner to ehmmate certaIn geographIcal

areas from further consIderatIOn These "must have" techmcal cntena mclude access

to fuel, transmISSlOn lInes, and sUItable water supplIes as well as geolOgical and

enVironmental constramts GeographIcal areas that satIsfy the establIshed
requIrements are carned forward mto the next step as sItmg areas

The sequencmg of these cntena IS fleXible, however, It IS usually advantageous
to begm With the cntenon that IS most easIly apphed and WIll exclude slgmiIcant
areas In other words, the "must have" cntena are consIdered before the "want to

have" cntena

•
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Fuel IS usually the fIrst exclusIOnary cntenon Coal fueled generatIng urnts must
be sIted for econOmIC fuel delIvery by rail, barges, or other means In the quantities
reqUIred for a specIfIc urnt sIZe Smlliarly, natural gas fueled urnts must be sIted

WithIn econOmIC dIstance of eXistIng gas pIpelInes With suffiCIent capaCIty

The second exclusIOnary cntenon IS the dIstance from SUItable transmISSIOn lInes
New transmISSIOn lInes are expensIve to Install and are often subject to stnct

enVIronmental constramts and nght-of-way restnctIons
The thIrd exclUSIOnary cntenon IS access to relIable water supplIes of SUItable

qualIty and quantIty The avaIlabIlIty of ground and surface water should be

InvestIgated, and undependable or poor qualIty sources excluded For nver water

supplIes, a Withdrawal of 10 percent of the flow volume at low flow condItIOns IS

conSIdered reasonable

The fourth exclUSIOnary cntenon IS aIr qualIty sensItIve areas In the Umted

States, areas deSIgnated as PSD Class I or nonattamment for any pollutant, as well

as an appropnate buffer zone surroundIng the areas, may be excluded from further

conSIderatIon In addItIon, the proXimIty of the SIte faCIlItIes to elevated terraIn IS

also typIcally consIdered ThIS last consIderatIon IS due to the potential for plume

dIspersIOn ItmItatIOns pnor to Impact on the terrain

The fIfth exclUSIOnary cntenon assesses geologIcal structures and features As

an example, areas haVing sIgmfIcant slope would requIre extensIve earthwork so that

SIte development may not be practIcal In addItIOn, areas With Karst/smkhole

potentIal or areas WIth unusually hIgh SeISmIC actIVity can be excluded from further

conSIderatIOn

•

•
3 2 Second Level Screenmg - IdentificatIOn and Evaluation of

PotentIal SItes to CandIdate SItes

After SItIng areas (contalmng "must have" cntena) are IdentIfIed, the potentIal

SItes must then be IdentifIed and evaluated consIstent With overall SIte development

and enVironmental Impacts The SItes are Judged relatIve to project speCIfIc factors

whIch typIcally Include the follOWing salIent phySIcal and cultural features

• ProXImIty to lInear faCIlItIes (road, rau, transmISSIOn comdors, water

supply, and plpelme corndors) necessary to support plant development

• TopographIc factors

• Alr qUalIty exclUSIOn zones
• ProXimIty to urbanIZed or umncorporated resldentlaljcommercIal areas

050295
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• ProxlImty to areas of potentIal use conflIcts (such as aIrport Instrument

approaches and lTIlhtary secunty zones) or adverse commumty acceptance

• ProX1lTIlty to enVironmentally sensItIve areas (such as a nver system havmg

a federal or state "wIld" or "scemc" desIgnatIon, or natIonal or state parks)

• AesthetIc constraInts (IncludIng nOIse, open space, and pubhc View/scemc
Vista) affectIng facIhtIes placement or heIght

• Cultural, terrestnal, or aquatIC enVironmental constraInts (IncludIng

cemetenes, wetlands, or other sensItIve habItats) ImpactIng SIte lIcensIng,

development, or operatIOn

• Geological factors
USIng InfOrmatIOn from onsite fIeld reconnaIssance and the preViously developed

knowledge of regIOnal and SIte speCIfIC InformatIOn, comprehensIve descnptIOns of

each candidate SIte are developed The descnptIons must be suffiCIently accurate to

ensure that the engmeenng concepts are feasIble and appropnate for the SItes

SpeCIfIC power plant systems and other Items for WhICh detaIled SIte mformatIOn must

be defIned Include the plant technology, makeup water system, coolmg water system,

fuel supply and delIvery, highway acceSSIbIlIty, translTIlSSIOn mterconnectIon, and

translTIlSSIOn system IntegratIOn/stabIlIty

DeCISIon analySIS methods are used to systematIcally evaluate each SIte m

relatIOn to the cntena lIsted above A weIghted sconng matrIX IS used for

comparatIve evaluatIOns among the SItes WeIghts are aSSIgned to the evaluatIOn

cntena based on the perceIved relatIve Importance Each SIte IS Judged relatIve to

the cntenon and asSIgned a rank from 1 to 5 or 1 to 10, SItes WIth the most favorable

charactenstIcs are gIven a value of 5 or 10 The weIghts are muitiphed by the

rankmg for each cntenon, then summed for a total SIte weIghted rankmg score

Those SItes haVing the hIghest overall total weIghted ranking score are selected as
candIdate SItes
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3 3 Third Level Screenmg - Evaluation of Candidate Sites to

Preferred and Alternate Sites

Withm thIS phase of a sItmg study, a preferred sIte and an alternate candIdate
sIte are selected Because the sIte selectIOn IS done on a prelImmary basIs we
suggest selectmg an alternate SIte TIns provIdes an allowance If future detaIled
enVIronmental studIes mdicate a dIffIculty m perrmttmg or potentIally expensIve

engmeenng deSIgns become necessary for development at the preferred SIte

thIS thIrd level screemng mcludes further evaluatIons and refmement of the

engmeenng and enVIronmental charactenstics of the candIdate SItes Once thIS IS

accomplIshed, a prelIrmnary conceptual deSIgn urnque to that candIdate SIte IS

prepared The conceptual deSIgn 10cludes development of a prelImmary SIte

arrangement and def10es the followmg key plant deSIgn features

• EXIst10g SIte faCIlItIes
• Steam generatIOn system

• Water supply and treatment system

• Wastewater dIscharge

• Fuel delIvery systems

• Au qUalIty control systems

• Heat rejectIon systems

• Waste handlmg systems

• TransrrussIOn system
The deSIgn concepts are prepared considenng project speCIfIC reqUIrements,

envIronmental deSIgn cntena, SIte cntena, overall plant avaIlabIlIty and relIabIlIty

obJectIves, and econormcs Prelnrunary SIte arrangement drawmgs are prepared to

show the SIZe and locatIOn of key plant faCIlItIes and structures, show spatIal

relatIOnshIps of the faCIlItIes, and mdicate roads, transrrussIOn lInes, pIpelInes, and

conveyors WhICh lInk offsIte systems A lmear faCIlIty map IS often prepared to show

the proposed connectIon routes to the offSIte systems

DIfferential capItal and operatmg costs for the SIte speCIfIC power plant are then

estImated usmg the prelIm10ary conceptual deSIgn defirntIOns and SIte arrangement

draWing Key factors that result 10 sIgrnficant dIfferences 10 the Irntial plant cost

mclude lmear faCIlItIes (such as raIl, roads, pipeimes, and electncal transrrussIOn), SIte

preparatIOn, and local fIeld labor rates for plant constructIOn The SItes may also

have dIfferentIal annual operatmg costs that warrant reVIew

050295
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• DecIsIOn analysIs techmques smnlar to the weighted rankmg method preViously
descnbed and wmch mcorporate dIfferential capital and operatmg cost factors can
then be used to select a preferred and alternate site

3 4 SensitiVIty Analyses

SensitiVity analyses, m wmch other pOSSible welghtmgjrankmg scenarIOS are

considered, are used to IdentIfy the relative strengths and weaknesses of the selected

sites SensitiVity analyses are usually performed to determme how sltmg factors or

groups of sltmg factors affect the total score and rankIng of the evaluated sites
SensitiVity analyses are conducted by usmg different sets of factor weights to
determlned the effect of the overall scores of the sites bemg evaluated As an
example, the total weight of all enVironmental factors may be doubled, With an
associated decrease m engmeenng and cost related weights Black & Veatch has
often found that the present Itbase case lt m the Umted States and m several studIes

m ThaIland mclude a 60% EngmeenngjCost versus 40% EnVironmental With the
follOWing sensitiVity analyses performed to assess the strengths (or weaknesses) of

particular sites

• EngIneenng leost EnVironmental

Base Case 60% 40%

EnVIronmental EmphasiS 40% 60%

Equal EmphasiS 50% 50%

Cost EmphasiS 70% 30%
(or 80% 20%)

Generally, a base case With two or three sensitiVity cases Will mdIcate a site or
sites which are particularly sensitIve to a group of cntena Typically, the
sensitIVity analyses are performed by evaluatmg the Influence of a category of
sltmg factors such as envIronmental consideratIOns However, project speCific
concerns may dIctate the analysIs of the site evaluation's sensitiVity to a particular
factor or factors In these cases, the weight on each factor can be raIsed m
combmatIOn or on successive analyses to evaluate the factor's mfluence on
rankIng POSItIOns

• 050295
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3 5 Site Selection Study Report •
A sIte selectIOn report, mcludmg detaIls of the sconng process and tabulatIOn

of the sconng results IS then developed The report descnbes the InformatIon
collected on each SIte and the evaluatIOns of the respectIve desirabIhty of the SItes

that were evaluated dunng the sItmg study ThIS study documents the systematIc,
local SIte selectIOn procedures used whIch results m a preferred SIte and an alternate

SIte for a partIcular project development ThIS document IS then avaIlable to support
future project approval processes such as the alternatIves sectIOn of an enVIronmental
Impact statement

4 0 ConclUSion
The ObjectIve of thIS presentatIOn was to descnbe the SIte selectIOn process as

It IS apphed to power faclhty SIte selectIOn The procedure used WIll vary bv project,

but a general descnptIon of the typIcal procedures outlme a framework for all types

of power and other mdustnal faclhtles ThIS procedure can also be shghtly modIfIed

and apphed to the associated lmear facIhties (e g, transnussIOn lme, pIpelIne,

raIlroad, and road routes) WhICh can sometImes be sIgmficant project conSIderatIOns

due to cost and potentIal Impacts

SIte selectIOn has become mcreasmgly Important to Owners because of the

potentIal scrutmy of fmancial lendmg mstitutIOns, governmental agenCIes, and the

publIc The selectIOn of a SIte WhIch IS acceptable to these entItles as a whole IS

acl!Ievable by perfornung a thorough study WhICh supports project goals whIle

rmmnuzmg Impacts to the enVIronment

•
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APPENDIX A

EXAMPLE OF FIGURES/PRESENTATIONS



FACTOR VALUE
Land Requlrements 25 acres

Fuel Requlrements
Natural Gas 107 t 500 scfm
No. 2 Fuel Oil 740 gpm

Raw Water Requlrement 700 gpm (1.6 cfs)

Wastewater 166 gpm (0.4 cfs)

Exhaust Flow
(lowest at 59 F) 6,900 t OOO acfm

Exhaust Temperature
(lowest at 59 F) 955 F

Air Emisslonsb

NOx 1,015 lb/h
CO 650 lb/h
UHCc 240 lb/h •Partlculate 325 lb/h
502 1,915 lb/h

•••
I

I
I
I
I

I

I
I
I
I
I
I
I
I
I
•

TABLE 4-1 SIGNIFICANT PHYSICAL REQUIREMENTS AND PERFORMANCE INFORMATION
FOR THE PROPOSED 400 MW SCCT PLANT a

aAl1 values represent Ilworst case ll lnformation for all combustlon turblnes
consldered durlng operation of the 400 MW facl1ity at full load, unless
otherwlse noted.

bBased on use of No.2 fuel all wlth sulfur content of 0.3% by welght.

cUnburned hydrocarbons.

4-5
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7.1.1 Site TV-1
This site is located in north central Taylor County about 5 miles

northwest of Campbellsvllle, Kentucky and less than 1 mile northeast of the
unincorporated communlty of Saloma. State Route 744 is adJacent to the south
boundary of the site. Site access 1S from US Highway 68 and Campbellsvllle
via SR 744 to SR 527 or, alternatively, via SR 744 to SR 289. The
transmission line from Marion County to Green County is along the site's east
boundary. Water supply would probably come from the Green River Lake via
pipeline. Alternative water supplies may be available from local rural water
districts. The site is located at Tennessee Gas Pipeline Company's (TGP)
compressor station No. 96. Five separate pipelines converge through the
station (30/30/30/26/24-inch). This could allow the SeCT plant supply
pipeline to tap into the high-pressure manifold feeding all five TGP
pipelines. The site is generally agricultural land with several farmsteads
fronting SR 744. The site profile for Site TV-I is given in Table 7-1. Amap
showing the site; the conceptual plant -footprint-; and access routes for
roads, water, gas, and transmission is included as Figure 7-2. Amap showing
the additional transmission facilities required by voltage, and the site's
proximity to load centers is included in Figure 7-3.
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• TABLE 7-1. SITE PROFILE SITE TY-1
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LOCATION

TRANSPORTATION ACCESS

NATURAL GAS PIPELINES

WATER SOURCE

TRANSMISSION

ENVIRONMENTALLY
SENSITIVE AREAS

LAND USE

SITEPROF
072391

East of Tennessee Gas Transmission Companyls
Compressor Stat10n No. 96 at Saloma (Taylor County),
KY. USGS Saloma Quadrangle.

Kentucky SR-744 adjacent to south boundary of the
site. Local improved road (Sanders-Feather Road)
adjacent to east side of site. US-68 approximately
5.8 miles SWat Campbellsville, KY with routing
between site and US-68 via SR-527 or, alternatively,
via SR-289 at about 7.5 miles.

Tennessee Gas Pipeline Company (TGP) corridor (one
24 and one 26-inch pipelines together with three 30
inch pipelines) adjacent to the site on the NW.
Site is adjacent to TGP Compressor Station No. 96
which would allow plant supply pipeline to tap into
the high-pressure (downstream) manifold feeding all
five TGP pipelines.

Green River Lake (via pipeline) approximately 11
.iles SE from site following existing TGP pipeline
corridor.

on the east edge of the site. Other
transmission facilities in the region include the

corridor (leased
fram TVA) located about 19 miles west of the site.
The site would be tied to this TVA line through the

substation a total distance of
approximately 28 miles. These transmission lines
will be adequate for the entire project capac1ty of
400 MW.

Upland pasture and cropland devoid of wetlands.
The nearest sensitive area. Boones Cave, is in the
SalOla area. No apparent constraints to
develoPDent. The closest Kentucky Wild River is a
26 mile segment of the Green River in Mammoth Cave
National Park. This river s~nt is about 35 miles
from the site.

Site is agricultural land with farmsteads fronting
SR-744. land use in vicinity is also agricultural
(livestock raising and small to medium-scale farms)
with limited recreational development. One or two
residences may require relocation. No residential
subdivision development in the area.
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TABLE 7-1 (Continued). SITE PROFILE SITE TV-I •

•

•7-5

Site is about 35 miles from Mammoth Cave National
Park, the closest Class I area. The nonattainment
area closest to the site is about 47 miles away (the
Jefferson County ozone nonattainment area).

106 Acres

Selsm1c Zone 1. Low rlsk of Karst hazard (less than
1 percent sinkholes). No runoff from offslte
drainage areas wlll enter the site, and, due to the
upland location, lnundation from a SOO-year storm 15
very unlikely.

Site region 15 rural in character with numerous
farmsteads and residences fronting 1mproved roads.
Nearest major communities and labor pools are
Campbellsville (1990 population 9,577) 5 miles SE,
Greensburg (1990) 11 miles SW and Lebanon (5,695)
13 miles HE of the site. Several small unincorpo
rated communities are located within a lO-mile
radius from the site.

SITEPROF
072391

AIR QUALITY

AREA

GEOTECHNICAL

POPULATION
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APPENDIX 0
STAGE 3 SCORING

ThiS appendix shows preliminary scores assigned to the variOUS
evaluation criteria based en ~est professional Judgement as to the relative
deSirability of the criteria.

Utilities, schools, police and fire protection, housing,
health facilities, and other publiC serVices in the vicinity
of the site that potentially would be impacted by the
proJect.
Criteria

,
I

I

I

I
I
l
J

I
1

r

I
r

I

I

t

\

SOCIOECONOMICS
Labor SupplY
Definition:

Score-
10
7

4
o

Public Services
Definition:

Score
10
5

o
Fiscal Conditions
Definition:

ProXlmity of the labor force required to construct the
facllity. Defined as a town or City of at least 10,000
population or multiple towns summing to at least 10,000.
Criteria
Labor force within 20 miles (32.2 km) of the site
Labor force within 70 miles (112.6 km) of the site.
Labor force within 150 miles (241.4 km) of the site.
Labor force over 150 miles (241.4 km) from the site.

PubliC serVices 100 percent adequate.
Public serVices 50 to 100 percent adequate.
Public serVices less than 50 percent adequate or less.

Government revenues.

0-1
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Less than 5 percent lncrease In total trafflc.
Less than 30 percent lncrease 1n total trafflc.
Less than 60 percent lncrease 1n total traffic.
More than 60 percent lncrease In total trafflc.

Crlterla

The lmpacts of lncreased nOlse levels resultlng from the
operatlon of the proposed plant on nearby res1dences~

facl1ltles (lnclud,ng bUl1dlngs), and populatlon centers.
Crlter,a
No resldences or facll,t,es wlthln 2 mlles (3.2 km) of the
slte.
No resldences or facll,tles w,thln 0.5 m,le (0.8 km) of the
slte.
No resldences or fac,l,tles wlthln 0.125 mlle (0.2 km) of
the s1te.
Facll,tles or one to f,ve resldences less than 0 125 mlle
(0.2 km) from s,te.

5

o

4

8

6

10

10

7

4

o
NOlse Impacts
Deflmtlon:

Tax revenues wl11 be adequate to pay for 100 percent of
lncreased demand for publlC serVlces.
Tax revenues wl11 be adequate to pay for SO to 100 percent
of lncreased demand for publ1C serVlces.
Tax revenues wlll be adequate to pay for less than SO
percent of lncreased demand for publlC serVlces.

Impact of ProJect Traff1C
Deflnltlon: The lmpact of lncreased trafflC related to the proJect on

eXlstlng roads and trafflC patterns.
Crlterla

Score
10

Score

SOCIOECONOMICS
(Contlnued)
Score-

I

•
I
I

I
I
I

I
I

•k

I
I
I
I
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lmpact of
Judgement of
lmpact wl1l

Crlterla

o

LAND USE
ProXlmlty to Resldentlal Development
Defln,tl0n: Resldentlal development as shown on aerlal photography or

maps.
Score Crlterla

~~~-------------------------
10 Resldentlal development not affected by slte
5 Scattered resldentlal development 1 to 2 mlles (1.6 to 3.2

km) from slte.
o I Resldentlal development wlthln 1 mlle (1.6 km) of s1te.,

Impact on Forested Areas
Deflnltl0n: Prlvately owned forests.
Scorlng: S1tes wlll be scored accordlng to the lmpact of the s1te on

forested areas, generally based on the number of acres on
the slte. S1tes wlth mlnlmum lmpact wl1l be asslgned the
score of 10.

Impact on Agrlcultural Areas
Deflnltlon: Areas used for crop or l1vestock productlon.

More than flve resldences less than 0.125 mlle (0.2 km) from
the slte.
More than flve resldences and one or more facll1tles less
than 0.125 mlle (0.2 km) from the s1te.

lmoact on Sensltlve Areas
Deflnltlon: Parks, state or federal forests, monuments, and recreatlonal

areas are consldered as sensltlve areas.
S1tes wlll be scored by assesslng the potentlal
the s1te on sensltlve areas In the professl0nal
the evaluator. Sltes wlth no lmpact or mlnlmum
be asslgned the score of 10.

Scorlng:

SOCIOECONOMICS
(Contlnued)
Score

1

t

I
I
1
,
1

l
f

i
I
!
\
I

I
1

I

I

I

1
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Specles and Speclal Habltat

0-4

Sites wlll be scored based on the professlonal JUdgement of
the slte evaluator uSlng crlterla such as the dlverslty and
qual1ty of wl1dl,fe cover tjpes H1thln 1 ml1e (1.6 km) of

Anlmal specles that are state- or federal-l1sted as
endangered or threatened. Cover types or spec1al hab1tat
features used by nonl1sted speCles of concern.
Cr1terlaScore

o to 10

ECOLOGY
Terrestrlal--Endangered or Threatened Anlmal
Features

Scorlng:

Sltes w1ll be scored accordlng to the lmpact of the s1te on
agr1cultural areas 1n the profess1onal Judgement of the
sltlng speclal1sts. Sltes w1th the hlghest rat1ng (least
1mpact) w1l1 be ass1gned the score of 10, wlth other sltes
asslgned relatlve scores.

01splacement of Resldences
Oefln1tl0n: Resldences that wlll be d1splaced because of the proposed

plant.
Score .;:;;Cr:..1.:..;t~e:.:.r..;.1a::::.- _

10 No resldences wl11 be d1splaced.
5 One to f1ve resldences wlll be dlsplaced.
o Over flve resldences wll1 be d1splaced.

Imcortant Farmland or T1mberland
Def1nltlon: Important farmland lS land class1fled by the US SOll

Conservat1on Servlce as prlme farmland. Important
tlmberland 1S tlmberland of hlgh commerc1al value.
Sites wlll be scored by assesslng the potentlal 1mpact of
the s1te on 1mportant farmland or tlmberland In the
professlonal Judgement of the s1tlng speclal1st. S1tes with
mlnlmum lmpact wlll be ass1gned the score of 10 w1th other
s1tes asslgned relatlve scores.

LAND USE
(Contlnued)
Sconng:

_i

•a

I
I
I
I
I
I
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I
I
I
I
I
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ECOLOGY
(Contlnued)
Score •

the s1te~ and the potentlal numoer of llsted speCles llkely
to use onslte and nearby cover types. Exampies of speclal
habltat feature evaluatlon crlterla lnclude dead standlng
tlmber~ Cllffs~ nonJurlsdlctlonal wetlands~ extenslveness of

•0-5

Sltes wll1 be scored based on the professlonal Judgement of
the s1te evaluator uSlng crlterla such as the dlverslty and
quallty of plant commun,tles wlth1n 1 mlle (1.6 km) of the
site, and the potentlal number of 11sted specles 11kely to
use onslte and nearby communltles. Examples of unlque or
hlgh quallty plant communlty crlterla lnclude communlty
unlqueness relatlve to the area (for example, l1mestone

glades), natlve specles, successlonal state, d,sturbance~

and dwerslty.

Plant specles that are state- or federal-l1sted as
endangered or threatened. Communlty types or speclal
habltats used by nonllsted specles of concern.
Crlterla

4

2

Score
o to 10

Deflmtlon:

forested cover type, and cover type d1verslty.

Terrestrlal--Habltat Quallty
Oeflnltlon: The value of hab1tat for the malntenance of w11dllfe.
Score .;;;.Cr;..l..;...t;.;e;,;.r_l~a _

10 Slte 1S a rural area that has llttle~ lf any~ vegetatl0n.
8 S1te 1S open f1eld (pasture) wlth occasl0nal stands of

bushes or trees 1n fence rows or along cree~s.

S1te has pralrle-type communlty (not grazed)
S1te has forested areas as well as open fleld areas;
understory of bushes~ grasses~ and forbes; good plant
specles dlverslty.

Terrestrlal--Endangered or Threatened Plant Specles and Unlque or Hlgh Qual1ty•
Plant Communltles

l
f

\

I
,
I
I
I
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ECOLOGY
(Contlnued)
Aquatlc--Endangered or Threatened Aauatlc Scecles and Sceclal Habltat Features
Deflnltl0n: Aquatlc specles that are state- or federal-llsted as

endangered or threatened. Aquatlc habltats or speclal
habltat features used by nonllsted specles of concern.

Score .;:.C.;..r.:..lt;;;;e;;.:.r....;1..;;:a~ _

o to 10 Sites wlll be scored based on the professlonal Judgement of
the s1te evaluator uSlng crlterla such as the dlverslty and
quallty of aquatlc habltats wlthln 1 ml1e (1.6 km) upstream9
and 10 ml1es (16.1 km) downstream 9 of the slte9 and the
potentlal number of 11sted specles 11kely to use onslte and
nearby waters. Examples of speclal hab,tat crlterla lnclude
hlgh qual,ty headwater streams 9 streams wlth hlgh pool
rlffle ratlos 9 or aCld mlne dralnage remedlatl0n waters.

Aguatlc--Effect on Water Quallty
Deflnltlon: The effects of the dlscharge or effluents of water quallty •
Score Crlterla.;:..;....:..;;;;;;.:.....;--------------------------
10 01scharge to a maJor rlver.
7 01scharge to a secondary rlver.
5 01scharge to a stream.

Wetlands-Permltting
Oeflnltlon: For dredge and fl11 permlttlng purposes 9 wetlands are

deflned by regulatory agencles as those areas that are
lnundated or saturated by surface or ground water at a
frequency and duratlon sufflclent to support, and that under
normal Clrcumstances do support 9 a prevalence of vegetatlon
tYPlcally adapted for llfe 1n saturated 5011 condltlons.
Vegetated wetlands lnclude swamps9 marshes 9 bogs, and
s1ml1ar areas. "Speclal aquatlc sltes 9" as deflned by
regUlatory agency gUldellnes 9 also are subJect to dredge and
flll permlttlng and lnclude sanctuarles and refuges 9 mud
flats 9 vegetated shallows, and rlffle and pool complexes •

0-6



ECO:.OGY
(Contlnued)
Score
10

9

6

3

o

Crlterla
No wetlands or speclal aquat1c s1tes w1th1n 1 mlle (1.6 krn)
of slte.
No wetlands or speclal aquatlc s1tes onslte but wetlands or
speclal aquatlc s1tes w1thln 1 mlle (1.6 km) of slte.
Wetlands or speclal aquatlc s1tes on the perlphery of the

s,te (that 15, faC111ty can be arranged so as to avold

them).
Small amounts of wetlands or speclal aquatlc sltes on
central portl0ns of the slte (that 15, faCl11ty cannot be
arranged to avold them but fl1l1ng may be perm1tted under a
natlonwlde permlt).
Large amounts of wetlands or speclal aquatlc sltes on
central portl0ns of slte (that 1S, facl11ty cannot be
arranged so as to avold them).

•

VISUAL IMPACTS
ViSlbl1ity from W,lderness, SeenlC, Reereatlonal, or Cultural Areas •
Deflnltl0n: The V1S1bll1ty of the proposed plant slte from any

wllderness, scenle, recreat1onal, or cultural area.
Score .:.Cr~1.:..:t::;;:e::;.r..:.l.;::.a _
10 Site not vlslble from any wl1derness, scenlc, hlstorlc,

I

cultural, or recreatlonal area. (
7 S,te partlally vls1ble from a wllderness, scenlc, hlstorlc,

cultural, or recreatlonal area.
4 The maJorlty of the s1te V1S1ble 1n the foreground from a

wl1derness, scenlc, hlstorlc, cultural, or recreatlonal
area.

o The slte clearly vlslble from a nearby w1lderness area.

V1Slb,11ty from Urban Areas
Def1nltlon: The V1S1bl11ty of a slte from urban areas (10,000 populatlon

or more) or towns (less than 10,000 populatlon)

0-7 •
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VISUAL IMPACTS
(Contlnued)
Score
10
5

3

o

Crlterla
Slte not vls1ble from any uroan areas or towns
Slte vls1ble from a town.
S,te vlslble from an urban area.
S,te vls1ble from two or more urban areas and one or more

Score

towns.
V1S1bl'1ty from Hlghways or Roads
Oeflnlt10n: The V1S1b,1,ty of the s1te from hlghways and roads 1n the

area.
Crlterla

•

10
7

5

2
a

Slte not v1s1ble from any hlghway or road.
Slte v1s1ble ln mlddle ground from a secondary road.
Slte vls1ble In the mlddle ground from a maJor hlghway, or
1n the foreground from a secondary road.
S1te clearly v1s1ble from a maJor hlghway.
S1te clearly vls,ble from several maJor hlghways and
secondary roads.

CULTURAL RESOURCES
Archaeolog1cal or
Oeflmtlon:

Scorlng:

Hlstorlc Resources
H,storlc s1tes l,sted In the Reglster of Hlstorlc Places or
by the State of Kentucky as well as resources that are
e1191ble for 11sting, but have not been lncluded to date.
Archaeologlcally s1gnlflcant areas ldentlfled and l1sted by
the Kentucky State Hlstorlc Preservatlon Offlcer
S,tes wl1l be scored accordlng to the potentlal ,mpact of
the slte on archaeologlcal s,gnlflcant areas or on hlstorlC
sltes, In the professlonal Judgement of the sltlng
speclallst. Sltes wlth mlnlmum lmpact wll1 be asslgned the
score of 10, wlth the other s1tes 91ven relatlve scores.

0-8
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AIR QUALITY

Proxlml ty to PSD Cl ass I Area •
Deflnltl0n: An EPA PSO Class I reglon.
Score .:,C.;..rl.;.;t:.;:e:.:.r...:.l.::;,a _

10 More than 50 ml1es (80.5 km) from s1te
9 Between 35 and 50 ml1es (56.4 to 80.5 km) from slte.
7 Between 20 and 35 m,les (32.2 to 56.4 km) from slte.

5 Between 10 and 20 m,les (16.1 to 32.2 km) from s1te.
3 Between 5 and 10 ml1es (8.1 to 16.1 km) from slte.
1 Between 3 and 5 mlles (4.8 to 8.1 km) from slte.
o Less than 3 ml1es (4.8 km) from slte.

PrOxlmlty to S02 Nonattalnment Area
Definltlon: Area deslgnated as nonattalnment for sulfur dl0xlde (SOz) by

the EPA.

Alrea deslgnated as nonatta1nment for ozone (03) by the EPA.
Cr1ter1a

•

•0-9

S1te is outs1de of all deslgnated or proposed 03 nonattaln
mente
S1te lS outslde of des1gnated 03 nonattalnment areas, out
wlth1n a proposed 03 nonattalnment area.
S1te 15 w1th1n deslgnated 03 nontt~1nment area.

More than 50 mlles (80.5 km) from s1te.
Between 35 and 50 ml1es (56.4 to 80.5 km) from s1te.
Between 20 and 35 mlles (32.2 to 56.4 km) from s1te.
Between 10 and 20 mlles (16.1 to 32.2 km) from s1te.
Between 5 and 10 m1les (8 1 to 16.1 km) from slte.
Between 3 and 5 mlles (4.8 to 8.1 km) from slte.
Less than 3 ml1es (4.8 km) from s1te.

Nonattalnment Area

5

o

Oeflmtl0n:
Score
10

Score
10
9

7

5

3

1

o
Proxlmlty to 03

•••
•
II

•
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•
•
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•
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• AIR QUALITY
(Contlnued)
Proxlmlty to
Defl n1 tl0n:

Score
10
7

4

1

Elevated Terraln
Air quality screenlng-level 1mpacts w1ll be pred1cted for
maJor terrain features surrounding the proposed slte. The
ratlng factor definltions are based on the worst-case
predicted terrain impacts in comparison With the app11cable
PSO increment.
Cr,teria
Less than 25 percent of app11cable PSO ,ncremen~.

Between 25 and 50 percent.
Between 50 and 75 percent.
Between 75 and 100 percent.

i
i

•
1
,
I
t
I
I

• 1
1
I

ENVIRONMENTAL--TRANSMISSION LINE
Routing of Lines Between Cand1date Slte and EXisting TransmiSSion

Each site w1ll be scored for the following tOPiCS according to the
scoring system indicated below. The sum of these scores Will be used for the
overall score for the ENVIRONMENTAL--TRANSMISSION LINE category. The hlghest
overall score w1ll be ass1gned a value of 10. All other sites' values Will be
assigned based on the percentage 1tS overall score 1S to the highest overall
score of a site.

Transmission Line Length
Prlme Farmland or T1mberland
Wetlands
Rwer CrOSSings
Archeologlcal and Hlstor1C S1tes
Vlsual Impacts
100-Year Flood Plain

Transmlsslon Line length
Definition: The number of mlles of new transmiSS10n l1ne requ1red for

the proJect •

0-10-
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•

Same as for Ecology section.
_S~tes wl11 be sCQred based on the lmpact of the transmlsS10n
11ne on wetlands along ltS length. S1tes wlth the least
lmpact wll1 be scored 10 wlth relatlve scores g1ven to the
other s1tes.

Scorlng:

Wetlands
Cefl nltlon:
Scorlng:

ENvrRONMENTAL--TRANSMISSION LINE
(Contlnued)
Score Crlter1a

~..;..;;.;;;,;.,..;,------------------------
10 Less than 1 m11e (1.6 km).
8 1 to 3 mlles (1.6 to 4.8 km).
6 3 to 8 mlles (4.8 to 12.9 km)
4 8 to 13 mlles (12.9 to 20.9 km).

2 13 to 20 ml1es (20.9 to 32.2 km).

o Over 20 mlles (32.2 km).

Prlme Farmland or Tlmberland
Deflnltlon: Prlme farmland 1S land classifled as such by the US S011

Conservatl0n Servlce. Tlmberlands are forest areas with
valuable tlmber stands.
Sltes wlll be scored according to the lmpact of the
transmlsslon llne on prlme farmland or timberland in the
professlonal Judgement of the Siting speclalist. Sltes wlth
the least impact wll1 be asslgned the score of 10 wlth other
s1tes asslgned relative scores.

I
I
I
I
I,
I
r
l
I

RlVer Crosslngs
Deflnltl0n:

Scorlng:

Archaeolog1cal
Oef,nlt,on:

The number of rlvers crossed by the transmlss10n llne
corrldor.
Sltes wl11 be scored accordlng to the number of rlvers
crossed by the transmlssion 1,ne connectlng the s1te to the
EKPC transmlSS10n l1ne system. S,tes that result ,n the
smallest number of crosslngs w,11 be scored 10 Nlth relatlve
scores g1ven to other s1tes.

and HlstorlC S,tes
Archaeologlcal and hlstorlC Sites that are crossed by the
transmlsSlon llne corrldor •0-11



LINE

Sltes wlll be scored accordlng to the lmpact of the
transm1sslon 11ne on archaeolog1cal and h1storlc s1tes, 1n
the profess10nal Judgement of the slt1ng spec1al1st. Sltes
wlth the least 1mpact wlll be asslgned the score of 10 w1th
relat1ve scores g1ven to other sltes.

All of the transm1SS10n l1ne corrldor 1S above the laO-year
flood pla1n.
65 percent or more of the transmlsslon l1ne corr1dor 1S
above the laO-year flood plaln.
Less than 65 percent af the transm1ss10n llne corrldor above
the lOO-year flood plaln

The elevatlon that a r1ver has a 1 percent chance of
reach1ng per year.
Cr1ter1a

That port10n of the transm1sS1on 11ne corr1dor that wlll be
v1s1ble from any wllderness, scen1C, or recreatlonal area;
h1storlc or cultural s1te; h1ghway or road.
Crlterla
No port1on of the transm1ss10n llne vls1ble from any of the
def1ned areas.
The transm1SS10n l1ne corrldor v1s1ble 1n the dlstance or
partlally v1slble 1n the foreground.
The transmlSSlon l1ne corr1dor 1S clearly vls1ble and 1n the
near vlc1nlty of one of the deflned areas.
The transmlSS10n llne corrldor transverses one or more of
the def1ned areas.

Plaln

o

5

3

7

a

Oef1n1tlon:
100-Year Flood

Vlsual Imoacts
Def1n1t1on:

Score
10

Score
10

ENVIRONMENTAL--TRANSMISSION
(Cont1nued)
Scorlng:

r

•I
t
I
I
I
r

I
~

I
I
1

t

I

t
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Deflnltlon: ThlS wlll be prlnc1pally based on prox1m1ty of slte to the
eXlstlng transm1SS1on l1ne and to eX1stlng substat1ons.

$corlng: Sltes are ranked accord1ng to ease of connectlng the power
plant to the eX1st1ng transmlss10n system, 1n the Judgement
of the slt1ng spec1al1st. The hlghest ranked sltes wl11 be
asslgned the score of 10 wlth relatlve scores g1ven to other
sltes.

ENVIRONMENTAL--WATER PIPELINE
Routlng of Plpellne Between Candldate S1te and Water Source ~
Deflnltl0n: General routlng of any necessary water plpellne.
Score ~C.:..r.;..1t;;;;e::.:.r...;.1.;;;a _

a to 10 Sltes wlll be scored on the professlonal Judgement of the
slte evaluator uSlng crlterla such as plpe11ne length,
abll1ty to follow roads or eXlstlng corrldors, r1ver

crosslngs, and general quallty of dlsturbed areas.

TRANSMISSION SYSTEM
Ease of Connectlng to EXlstlng Transmlss10n System

~

~0-13

Protectlon agalnst a flood wlth a recurrence frequency of
100 years.
Crlterla
Entlre slte 15 above the lOa-year flood elevat1on.
Part of the s1te 1S below the lOa-year flood elevat10n.
Flll mater1al requlred for ralslng slte facll1tles 1S
aval1able from ons1te borrow areas.
Slte lS below the lOa-year flood elevat1on. Ralslng the
slte facllltles wl1l requlre lmportlng fll1 materlal from
offslte borrow areas.

a

POTENTIAL FOR FLOODING
Flood Protectlon
Oefln1t10n:

Score
10
5

I
I
I
I
I
f
I
I
I
I
I
I
l
I
t
I
I
I
I
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TRANSPORTATION
ProXlmlty to Class I Road
Oeflnltlon: ProXlmlty to a road and hlghway system capable of

accommodatlng truck trafflC generated by plant constructlon
and operatlon wlthout slgn1flcant stress.

~ .;;.C.;...rl.;..;t;;.;:e;.;.r..;.1.=:.a _

10 Class I road elther onslte or adJacent to s1te.

9 Class I road wlthln 1 mlle (1.6 km) of slte.
7 Class I road between 1 mlle and 5 mlles (1.6 and 8.1 km) of

s1te.
4 Class I road between 5 and 10 mlles (8.1 and 16.1 km) of

s1te.

0 Class I road more than 10 m,les (16.1 km) from slte.

STAGE 3 SCORING METHOD FOR COST COMPARISONS
Some of the prlnclpal slte comparlsons durlng Stage 3 are on the basls

of d,fferentlal costs--such as capltal costs to lnstall facll1tles, fuel
supply costs ln terms of $/MBtu, or comparatlve cost of losses. The method
used to score each cost-based comparlson w,ll be to asslgn the pOlnt value of
10 to the lowest costs, the value of zero to the hlghest cost s1te, and award
lntermedlate pOlnt values on the basls of dlfferentlal costs, as shown In the
followlng example.

Percent of
Est,mated 01fferentlal Maxlmum POlnts
Cost Cost 01fferentlal Assloned

S,te 1 1,200 0 a 0.0
S,te 2 300 900 82 8.2
Site 3 760 440 40 4.0
Site 4 100 1,100 100 10.'0
S1te 5 900 300 27 2 7

0-14
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PLANT COSTS
Plant Area and
Oeflnlt,on:

Scorlng:

Slte Develocment ~
The estlmated cost for a complete 400 MW s1mple cycle
peaklng plant at each candldate s1te. All slte-spec1f1c
d,fferentlal costs wlll be included in the estimate,
lncluding costs for work performed both on the slte and
external to the slte such as transmlSSlon costs, water
supply costs, fuel supply costs, water supply costs, and the
cost of prov1dlng road access to the s1te.
Accordlng to the Stage 3 scorlng method for cost
comparisons.

FUELS REQUIREMENTS
Del1vered Cost of Fuel 0,1
Defln,tlon: The estlmated cost of fuel 011 delivered to the cand,date

s1te.
Scorlng: Accordlng to the Stage 3 scorlng method for cost

comparisons.
Delivered Cost of Natural Gas
Deflnltion: The estimated cost of natural gas del1vered to the candldate

s1te.
Scorlng: According to the Stage 3 scorlng method for cost

comparlsons.
Costs for Water Supply
Deflnltlon: The estlmated cost of plpellne to supply candldate s1te 1 s

water needs.
Scorlng: Accordlng to Stage 3 scorlng methods for cost comparlsons.
Comparatlve Cost of Losses
Def,nltlon: The estlmated dlfferentlal annual cost of losses assoclated

~,th each candldate slte.

j

i

I

I

I

I

I

J

J

J

f

Scorlng: Accordlng to the Stage 3 scoring methods for cost
comparlsons

~
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APPENDIX C

EXAMPLE OF DISTRIBUTION OF FACTOR WEIGHTS
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•:VALUATION SC~RES OF
F1NAL CANDIDATe SITES

6ASE CASE

.tghttng T"(-1 ~0-1 \4A-2 1'0-1 C..-4 ~S-1

·VAL.UAnOH CRITERIA F~ctor :

:llVIROHElITAL.

1 0 SOCIOEl:DHllMICS

1 1 Labor SllI'ply 7 7 '0 '0 .0 '0

1 2 Pub 11c S.,.Y teas 10 '0 10 '0 10 '0

1 3 F.scal CondlttOllS
(Tax R_.sl .0 a 10 0 LO 10

1 4 ~lc:t of ProJlc:t
Trafftc La a 10 0 '0 a

1 5 'lOts. IllPacts 4 5 4 4 a 4

1 6 ~aet on Sens.tIVe
Ar.as LO 0 '0 10 10 9

Wttl~ted GrCUll Tou 1 5 o S1 :l ~3 ~ 54 'l 54 o 58 o 53

2 0 L.ANO USE (Statlonl

2 1 Prox'.lty to Res,dent.al
D_l~t 10 '0 S 10 '0 '0

2 2 z.,lCt on Forested Areas 9 0 9 9 7 •2 3 ~:lCt on Agrlcultural
Ar••s 8 8 9 '0 10

2 4 O.splac_t of
Res .dences S S 5 5 '0 LO

2 5 ~orunt Farllland or
T.lIller Iand 5 7 6 10 LO

Wttl~ted Gr~p Toul S 037 a 39 a 34
,

:l 38 a 49 a 47

040591 I-I •
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EVALUATION SCORES OF
-,~Al CANDIDATE S.i~S

3ASE CAse

...,g!lt,n9 iY-1 .:10-1 ~A-2 po-' CL-4 MS-'
EVALUATION CRITERIA -1ctQr :

3 0 ECOLOGY (Stat,onl

3 1 Terrestr'al--incangerea
or lhreatlll'leC An'lllal
Spec,es and Soec,al
Hab,tat Features 2 8 9 8 10 7

3 2 Terrestr,al--Hlo,tat
Quality 8 9 9 0 :

3 3 Terrestr,al--Endangered
or Threatened P'ant Soec,es
and Un,que/H'gh QualIty
Plant C=-m,t,.s 9 9 9 '0 7

3 4 AQUat,c--Endangered or
Threltened SpecIes 2 9 9 9 0 10

3 S AQUlt,e--Wetlands 2 9 9 9 9 3

3 5 AQUatlc--E&fect on Wlter
Quality 2 7 7 7 7 7 10

• We,gnted Group Total 10 09 o 85 o 8 074 o 92 o 71

4 0 VISUAL IMPACTS (Stlt,on)

4 1 V,s,blllty iTc:n
lhlderness ScenIC
Recreat,onal or
Cultural Areas 10 '0 '0 10 '0 7

42 V,s,bl1tty frCllll Urban
Areas 5 '0 10 '0 10 '0

4 3 V,s,b,llty fTc:n H,ghwlYs
or Roads 5 5 5 2 7 5

We'gntad Group Total J a 2 025 o 25 a 22 a 27 a 22

• 040591 1-2
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•EVALUATION SCORES OF
=INAL CANDIDATE S.TES

BASE CASE

•••ght,ng T'Y-t ~O-t "A-2 ?lJ-l CL-4 MS-t
EVALUATION CRITERIA Factor .
5 a CULTURAL RESOURCES (Stat.on)

5 1 Arcnaelog,cal or
H1Stor,C Rlsourcls 9 g 9 g '0 10

lollnghttd Group Toul a 27 o 2T o 27 o 27 o 3 o 3

6 0 AIR lI\IALITY

6 1 P~ox••• ty to Class
~rlas 2 9 3 10 '0 .0 '0

62 Prox••,ty to S02
Honattllnllftt Arlls 2 to 10 10 10 10 '0

6 3 i'roxl.'ty to 03
~onatta.~t Areas 2 '0 10 10 ,0 5 10

6 4 Prcx••,ty to ellvated
Terra,n 3 7 10 '0 ~ 7

We,ghted Gr~ Total a 79 o 88 a 9 o 72 071 o 63

7 a ENVlROMENTAL (L,fte.r Fac.,.ttes) •7 1 Routtng of L.nls between
Canchdate S. tIS and
:Xlst,ng TranS-1SStQft
L,ftes 8 7 7 10 9 9 6

7 2 Routtng of Wltlr PtOI'.nl
bltNllft Cand,dlte Sttes
and Wlter SourCI 4 2 7 5 5 10 10

We,glItec1 Gr~ Total 12 064 a 84 o 92 • 12 o 88

WEIGHTED TOTAL ENVIROMSlTAI. 48 3 58 4 01 4 1 379 ~ 39 3 74

040591 1-3
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EVALUATION SCORES OF
FINAL CANDIDATE SITES

BASE CASE

lolelght1ng TY-1 AD-1 MA-2 PO-1 CL-4 MS-1
EVALUATION CRITERIA Factor % SMITH SPURLOCK

8 0 POTENTIAL FOR FLOOD ING

8 1 Flood Protect Ion 2 10 10 10 10 10 5

1le1ght.cl Group Total 2 02 02 02 02 02 o 1

90 TRANSMISSION SYSTEM

9 1 Ease of Connect 1ng to
Ex1Stlng TransmIssIon
Syst.. 8 6 6 8 7 8 4

1le1ght.cl Group Total 048 048 o 64 o 56 o 64 o 32

100 TRANSPORTATION

10 1 ProxImIty to Class I
Road 5 7 10 7 10 9 10

1le1ght.cl Group Total 5 o 35 05 035 05 045 as

WEIGHTED TOTAL ENGINEERING 15 103 1 18 1 19 1 26 1 29 a 92

FIRST COSTS

110 PLANT COSTS

11 1 Plant Area and SIte
Deft1OpIHIIt 25 9 1 9 5 9 7 92 10 a

1le1ght.cl Group Total 25 2275 2375 2425 2 3 2 5 0

WEIGHTED TOTAL FIRST COSTS 25 2275 2 375 2 425 2 3 2 5 a

,
I
I

040591 1-4
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:VALUATIOH SCORES OF
F~HAL CANDIDATE S~iES

SASE CASE

EVALUATION CRITERIA

OPERATING ~lS

12 0 OPERATING COST IIflACTS

~'gnt,n9

Fac·of :
AD-1 MA-2 PO-l Cl..-4 1'15-1

I

•~

I
1

t

1

12 1 DelIvered Costs of
Fuel 0,1

12 2 DelIVered Costs of
HaWral Gu

'2 3 Costs for Water S~~IY

2 4 Ca.parat,ve Cost of
Trans.,ss,on ~osses

w.'ghted Group Total

wEIGHTED TOTAL OPERATING COSTS

"EIGIlTED TOTAL STAGE 3

040591

4 0 a 0 0 0 .0

3 4 4 10 .0 4 ~ ~ 4 0

3 10 0 10 '0 10 0

2 4 9 (] 10 4 4 5 2 10

.2 o S3 o 0 o 8 a 52 o 556 o 5

12 o 53 a 5 08 o 52 0556 o 5

100 7 .as a 165 8 515 7 87 8 736 5 26- - - -

1-5
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EVALUATION SCORES OF •FI~AL CANDIDATE SIiES
:WPHASIZES ENVIROHE~TAL FACTORS

.o.'gtlt,ng TY-' ~D-I "A-2 PO-1 CL-4 MS-I
EVALUATION CRrTERIA Fac·or :

OOIROMENTAL

1 0 SOCIOECOIlOMICS

1 1 L.aIlor S~p Iy 1 5 7 7 '0 '0 10 10

1 2 Public Serv,cIs 1 5 10 .0 10 a 10 '0

1 3 F,scal Cond,t,ons
(Tax RlvWllIlsl ' 5 10 '0 10 '0 10 10

1 , r.pICt of Prolect
Traff,c 1 S 10 0 10 a 10 10

1 5 No, Sl IllIPlICts ' 5 4 5 4 4 8 4

1 6 IllIPlCt on SWlS,t,vl
Arl.s 5 '0 .0 '0 '0 '0 9

"1ghted Gr~ iotal 9 a 765 o 795 a 81 a 81 a 87 ::J 795

20 LAND USE (StatlO11)

2 1 ?rox,.,ty to Res,dent,al
OlvllopIIIftt • 5 'a 10 5 10 '0 '0

22 IllIPlCt on Forested Areas 1 5 9 a 9 9 9 7

2 3 IlIIlllCt on Agr'cultura 1 •Arl.s 1 5 " 8 8 10 '0

2 4 O,sDla~t of
Res,dll1ces 1 5 5 5 5 5 10 10

25 IlIIlOrtlll1t Farlllianci or
T.lIiler land 1 5 5 8 7 6 10 10

I We,ghted Group Total 7 5 o 555 o 585 o 51 o 57 0735 0705

i

I

I
1

040591 1-6 •
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I
I •:VALUATION SCORES OF

I F1NAL CANDIDATE S.TES
:~MASIZES .~VI~OHE~TAL FACTORS

...,ght,n9 iY- 1 AD- ~A-2 ?lJ-l ::..-4- "5-L

I
EVALUATION CRITERIA Fac'raf ~

5 0 CULTURAL RESOURCES (Stat,on)

5 1 Archa"oglcal or

t
H,starlc R.sourc.s .$ 6 9 9 9 9 0 .0

We'f\tld GrouP Toul .$ 7 a 414 o 414 o 414 o414 0..0 046

6 0 AIR QUALIiY

I 6 1 Proxl.,ty to Class
Ar••s 3 1 9 9 10 0 .0 10

6 2 Prox,.,ty to S02

I Monatta'nBeftt Are,s 3 1 0 10 to :l 0 10

6 3 Proxl., ty to 03
Nonatta'nBeftt Areas 3 10 10 LO :l S 10

I 5 4 Prox,.,ty to .levatea
Terrl1n 4 7 7 10 LO J 7

We'!jlltea Group Tou1 14 1 228 1 369 4 1 • S L ::;4 a 977

I
7 0 ENVlROMENTAL (L,n.ar F.c,l,tlIS)

I 7 1 Routln9 of L,nes between •Cand,date S,tIS ana
EXlst,n9 Tran~ISS'Oft

LInes 12 S 7 7 LO 6

I 72 Routlng of Water P'oal,n.
b.tween Cana,aata Sltas
and Water Sourci 6 4 2 7 5 : 0 10

I
.'f\ted Group Toul 18 9 1 003 1 323 1 57 • :"5 • 755 39

liEIGHTED TOTAL ENVIROMENTAL 74 : 497 6 17 Q 311 5 825 :) iSS 5 752

I

I
I

I

I
040591 1-8 •I•

I '-{ t( I.(



l
.....r

•, EVALUATION SCORES OF
,INAL CANDIDATE S.icS

:VP~ASIZES e~VIROMENTAL FACTORS

"'gIIt,ng TY-' ~O-l ~A-2 ilO-l Cl-4 HS-l

l EVALUATIOH CRITERIA Factor ~-
8 0 PO~TIAL FOR FlOODING

8 1 Flood Protect,on 0 10 10 '0 0 5,
We'ght~ GI'~ Total o 1 o 1 o 1 o 1 o 1 OOS

9 0 TRAMSMISSIOH SYSTEM

I 9 1 Ease of Connect,ng to
ex,st,ng Trans.,ss,an
Syst_ 4 5 6 8 7 8 4

I
i""ght~ Gr~ Toul 4 o 24 o 24 o 32 o 28 o 32 o 16

10 0 TRAHSPQRTATIOH

10 1 PrOX1.'ty to Class
Road 2 S 7 .0 7 10 9 10

We'ght~ Groull ioul 2 5 0175 o 25 0175 025 o 225 o 25

WEIGHTm TOTAL ENGINEERING 7 5 o S15 o 59 o 595 o 53 06ol5 046

I FIRST COSTS

• 110 PUNT COSTS

11 1 Plant Area ana S,te
Oe...lopMllt 12 5 9 1 9 S 9 7 9 2 10 0

We'ghted Gro~o Total 12 5 1375 '875 1 2125 15 L 25 0

wEIGHTm TOTAL FIRST COSTS 12 5 1375 1875 , 2125 1 5 1 25 0

• 040591 1-9
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:VALUATION SCORES OF
F NAL CANDIOATE SITES

_wPHA5.ZES E~VIROHENTAL ,ACTORS

"-'gIlt,"g TY-L ~D-L "IA-2 PIJ-L CL-4 "15-1

I
EVALUATIOM CRITERIA Facto~ %

OPERATIIlG CllSTS

12 Q OPERATING COST IlflACTS

I 121 Det,verld Costs of
Fuel 0,1 2 0 0 0 0 0 '0

122 Del,verld Costs of

I Natll~al Gas 1 5 4 4 10 10 4 4 4 4 0

123 Cests fa~ Water Supply 1 5 10 10 10 10 10 0

124 Ca-parat,ve Cest of

I Trans.,ss,on Losses 4 9 0 10 4 4 5 2 10

We1ghtld GrOllll Tata I 5 o 265 o J o 4 o 26 o 278 o 3

I
WEIGHTED TOTAL OPERATING COSTS 6 o 265 o 3 o 4 o 25 o 278 03

WEIGHTED TOTAL STAGE 3 100 7 4145 a 2475 8 5185 7 866 9 928 6 512- - - - -
I

I •
I

I

I

~

I

I.

I •040591 1-10
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• :VALUATIOH SCORES OF
F,NAL CANDIDATE S.T:S

-WP~ASIZES -~GINEERING C:ST FACTORS

"',gnt,"g -<- ~O-l ~A-2 PO-l CL-4 HS-'
EVALUATION CRITERIA i=actor :

EliVIROHEMTAL

1 0 SOCIOECtlHOHICS

1 1 Labat' SUIlP 1y o 5 7 7 10 10 10 10

1 2 P\llll,c Servlc.s o 5 C 10 10 10 10 0

1 3 F,scal CondItIonS
(Tax R_s} o 5 0 10 10 10 10 10

1 4 ~act of p~O)ect

T~afflc a S 0 10 LO 10 10 10

1 5 Ho.u IlIPacu o 5 : 5 4 4 8 4

1 5 !lIPact on Sens1tw.
Ar.as o 5 C 0 '0 10 '0 9

""'1'ted Group ioul ;:) 255 o 255 027 o 27 o 29 o 265

2 0 LAND USE (StatIon)

2 1 Proxla.ty to R.s.dent.al
O".l~t o 5 LO 10 5 LO '0 10

• 2 2 IlIPact on Forested Areas o 5 9 La 9 9 9 7

2 3 IlIPaet on Agr, cui t\lral
Areas 05 8 6 8 8 '0 LO

2 4 Ouplae-t of
ResIdences o 5 5 5 5 5 10 0

25 Important Farmland o~

T,""hnd o 5 5 8 7 5 10 LO

WeI'1'ted Group Toul Z 5 o 185 o 195 o 17 o 19 0245 o 235

• 040591 I-ll
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EVALUATION SCORES OF •FLNAL C~NDIDATE SL~S

:wPMASIZES E~GINEE~ING COST :ACTCRS

..,gnttng 'ry-' AD-l >4A-2 ~O-' C~-4 M$-l

EVALUATION CRITERIA ractQr :

3 D ECOLOGY (StatIon)

3 1 Tl(r.strt~l--Endlft9'red

or Thr.atened An,.al
SOIC,.S and SpIClil
Hab1tat F.atures 8 9 8 8 '0 7

32 T.rrtstr'al~Ib'tat

Ouahty a 5 a 8 8 8 10 .;

33 Terrtstr1al--Endangerld
or Thr.atened Pl Iftt Spec,es
and Un,Gllt/H,~ Ql,la11 ty
?lant e-m,tlts a S 8 9 8 8 a 7

34 Aquattc--Endllllgtl'ld or
ihr'ltenld Spec,es 3 8 8 a 10

3 S Aquattc--Wetlands 3 9 6 3

3 6 Aquatlc--Effect on Water
QUllIty 7 7 7 7 7 10

we,g11ttcl Group Totll S 04 o 425 o 4 o 37 046 o 355

4 0 VISUAL IIPACTS (Stltton)

4 1 VISlb,l1ty frc. •W,ldern,ss SClftlC
Recn.t1000ai or
Cultural Arlls o 5 1.0 '0 .0 '0 10 7

42 VISIbIlIty frc. Urban
Ar.ls o 5 5 .0 10 .0 10 10

43 Vls,b,l,ty frc. HIghways
or RoaGS a 5 5 5 S 2 7 S

we,gIItld Group Total 1 5 o 1 o 125 o 125 011 o '35 011

I
0

:J

I
I •040591 I-12
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• EvALUATION SCORes OF
=,NAL CANDIDATE 5LiE5

:~HASIZES ENGINEERING COST FACTORS

Wtl1gntlng iY-1 ~D-1 IIA-2 PO-1 CL-4 115-1
EVALUATION CRITERIA Factor ~

I 5 0 ClJl.ruRAl.. RESOURCeS (Stat, en )

S 1 Arc:lla.log' caI or
~,storlC R.sources L 5 9 • • 9 '0 LO

I Welgftted Group Total 1 5 o L35 0 35 o 35 o 135 o 15 o 15

6 0 AIR QUALITY

I 6 1 Proxl.'ty to Class
Areas 9 9 to '0 '0 10

62 Proxl.,ty to S02

I
Nonlttalnmlnt Areas to 10 to a .0 10

53 ProxllIll tv to 03
Nonlttalnment Areas 0 0 '0 0 La

I
6 4 Proxl.,tY to Elevated

TerraIn 1 5 7 to .0 7

Welgftted Grcup Toul 4 5 o 395 044 a 45 o 36 o 355 a 315

I 70 ENYIRDMENTAL (Lln••r FaCIlItIes)• 7 1 Rout,ng of L,n.s between

•
Cand,dlt. SltlS and
Ex,stlng Trans.,sSIOft
Lln.s 7 7 La 6

I
72 Rout,ng of Water P,p.l,n.

b.tNIIn Candldat. S,t.s
and Water Source 2 2 7 5 5 La 10

Welgbted Grcup Total o 32 042 o 5 0..6 o 56 044

I ..eIGIiTED TOTAl ENYIROMENTAL 24 1 79 2 OOS 205 a95 2 95 1 a7

I
I
I
I

.1 040591 1-13
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:VALUAnON SCORES aF •F,NAL C~NOIOATE SITES
'~HASIZES ~~GINe=~ING COST FAe-ORS

';"'gI'lt,ng T'r-' ~O_I "11-2 ?O-' C..-4 ~-1

EVALUATION CRITERIA j:'actcr- :

a 0 POTENTIAL FOR FLOOCING

8 1 F,ood P~otect,on 2 9 0 '0 10 to '0 5

\lel~tld GrOllll ToUI 2 9 o 29 o 29 o 29 o 29 o 29 C 145

9 0 TRANSMISSION SYSTEM

9 1 Ease of Connect,ng to
Ex,st,ng Tran~,ss,on

Syst. a8 6 a 7 8 4

IMt1g11t~ GrOllll Toul 118 o 708 0708 0944 o 825 o 944 o 4n

10 0 TRANSPORTATION

10 1 Prox,.,ty to Class
Re-d 74 7 10 7 10 9 10

we'ght~ GrOllll Total 7 4 0518 o 74 o 51a o 74 o S06 o 74

WEIGHTm TOTAL EllG.IlESING 22 1 1 516 1 73a 1 152 , as6 1 9 1 357

F!RST COSTS

110 PlANT COSTS

11 1 P1ant Ar•• and SIt.
O..,.IClPl""t 36 6 9 1 9 5 9 1 9 2 to 0 •...,gllt~ Gr~ Total 36 5 33306 34n 3 5502 3 36n J 55 0

weIGHTED TOTAl F!RST COSTS 36 6 3 3306 34n 35502 336n 3 56 0

040591 1-14 •
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EV~LU~T!ON SCORES OF
Fl~~L C~NDIDATE SlTES

E~MASIZES t~GINEE~ING COST FACTORS

.Ie,gI'lt,n9 TV-1 AO-1 MA-~ PO-l C.-4 ~-l

EVALUATION CRITERIA Factor X

OPERATING COSTS

12 0 OPERATING COST IIfIACTS

12 1 Oel,vered Casts at
Fuel 011 5 8 0 0 0 0 0 10

12 2 Oehvered Casts at
Natllnl Gas 43 4 4 to 10 4 4 4 4 0

12 3 CostS for Wlter Su~~ly 43 10 10 10 '0 10 0

12 4 CQlParat,ve CaSt at
Tr~lss,cn Losses ~ 9 4 9 0 10 44 S 2 10

We,ghted Group Total 17 3 o 7613 o 86 1 15 a 7468 o 799 o 87

WEIGHTe) TOTAL OPERATIllG COSTS 17 3 o 7613 o 86 1 15 a 7468 o 799 087

WEIGHTe) TOTAL STAGE 3 tOO 7 3979 8 08 8 5022 7 865 9 554 4 097- - - -

.
I
I
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APPENDIX D

ALTERNATE EXAMPLE OF MATRIX EVALUATION



02 May 95

TABLE D 1
GENERIC CANDITATE SITE MATRIX EVALUATION

DIFFERENTIAL SITE DEVELOPMENT COSTS COAL FUELED FACILITY

Site A Site B Site C

Differential Differential Differential Differential Differential Differential
Umt Cost Site Base Site Site Cost Site Site Cost Site Site Cost

Site Development Aotlvity $1 000 (19941 Umt Amount Amount ($1 0001 Amount ($1 0001 Amount ($1 0001

Coal Conveyor Ooean $20,000 km 0000 Base $0 2500 $50000 0300 $6000

Coal Conveyor Land $8000 km 0275 Base $0 0300 $2400 0275 $2200

Channel DredgIng $00085 m 3 0000 2,520,000 $21 420 5110000 $43435 4430000 $37655

Ciroulatlng Water Canal $3,800 km 1500 Baae $0 0450 $1,710 0225 $855

Clroulatlng Water Pipeline $15900 km 3000 0650 $10335 0300 $4770 0200 $3180

Intake Struoture Dredging $00085 m 3 0000 Base $0 1,610,000 $13,685 489000 $4157

Railroad Spur $500 km 1 300 4000 $2000 4800 $2400 Base $0

Aooese Road $170 km 1260 1640 $279 2240 $381 1 100 $187

Transmission System 1 LS $113000000 1 $71 000 1 $261 000 1 $545,000

Site Development Earthwork 1 LS 0 1 $249700 1 $31,833 Base $0

Piling and Foundation N/A N/A $145000,000 1 ($42,000) 1 ($28,0001 1 ($42,0001

Land Industrial $100000 km 2 0000 48 $480000 N/A $0 N/A $0

Land Agrioultural $10,000 km 2 0000 N/A $0 56 $56,000 53 $53,000

TOTAL SiTE DIFFERENTIAL DEVELOPMENT COSTS $792734 $439,614 $610,234

LOWEST SITE DIFFERENTIAL DEVELOPMENT COSTS ($1,0001 $439,614 $439614 $439614

ADJUSTED SITE DIFFERENTIAL COSTS ($10001 $353120 $0 $170620

..c:
SITE DIFFERENTIAL DEVELOPMENT COST SCORE 1 0 100 67

\;J • • •
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TABLE D 2
GENERIC CANDIDATE SITE MATRIX EVALUATION

• •

OVERAll EVALUATION OF CANDIDATE SITES

NUMERICAL RATINGS OF THE CANDIDATE SITES

Site A Site B SIte C

RELATIVE Raw WeIghted Raw Weighted Raw Weighted
WEIGHT Soore Soore Soore Score Score Score

DIFFERENTIAL SITE
DEVELOPMENT COSTS 60 1 0 60 100 600 57 342

ENVIRONMENTAL FACTORS

AIr Quellty 9 1 9 6 54 8 72

Support/Linear FacilitIes 5 7 35 9 45 7 35

Water Quality Thermal 5 8 40 8 40 3 15

Impingement/Entrainment 3 8 24 8 24 3 9

TerrestrIal Resources 3 10 30 7 21 6 18

Port Development 2 6 12 8 16 6 10

EXIsting land Use 4 7 28 4 16 6 24

Community Acceptance 3 4 12 3 9 3 9

AesthetIcs 2 8 16 2 4 7 14

NOIse 1 8 8 8 8 6 6

Publlo FacIlities/Services 2 7 14 4 8 4 8

Culturel Resource Impacts 1 10 10 6 6 4 4

...c: ENVIRONMENTAL TOTAL 40 238 251 224

~ TOTAL SCORE 100 298 851 666
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TABLE 0-3
GENERIC CANDIDATE SITE MATRIX EVALUATION

SENSITIVITY ANALYSIS

COST ENVIR BASE COST EQUAL ENVIR
SCORE SCORE CASE EMPH EMPH EMPH

..c.
V\V',

Site A

Site B

Site C

•

60

600

342

238

251

224

298

851

566

•

249

888

567

348

814

565

397

777

564

•
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APPENDIX E

SITE SELECTION METHODOLOGY 

TRANSPARENCY COPIES
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ISite Selection Concept

•

~

~

The site selection process is based upon a systematic

consideration of "common sense" elements resulting in the

identification of a most appropriate site (or sites) for a

particular develop.Jent.

• Primary considerations are based on the required (or

"neededU
) criteria.

• Secondly, considerations are given to other constraints (or

"wantedU criteria).

--.
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Consider a simplified power plant schematic.

What ties the power plant to the rest of the world?

Power, Fuel, Water, and Waste

• •
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Knowledge/Skill Areas
------------~~

-c. HZKOO4
~- •

• Air Quality

• Environment!
Ecology

• Socioeconomics

• Legal!
Regulatory

•

• Site Engineering

• Economics

• Fuel Resources

• Water Supply

• Transmission

•
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The Siting Process
--------------I:VJ-

¢

General
Location

Define
Siting
Region

Identify
Potential

Siting
Areas

Select
Potential

Sites

Select
Candidate

Sites

Identify
Preferred and
Alternate Sites

.......c..
€'

~

I( Level I .1'" Level" .1 Levellll ~

Screening Screening Screening

HZKOO2
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Candidate Siting Areas

• Determined on "Must Have" Criteria
~ Transmission Line / Load Delivery Proximity
~ Fuel Pipeline / Fuel Transport Proximity
~ Site Topography (Broad Relief)
~ Water Availability

• Screened on "Constraints" Criteria
~ Air Quality
~ Land Use
~ Unsuitable Geologic Features
~ Proximity to Environmentally Sensitive Areas

• •
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Criteria Selection
• Air Quality Constraints

• Transmission Access / System Considerations

• Proximity to Fuel Supply

• Water Supply / Wastewater Disposal Constraints

• Existing Land Use

• Terrestrial Ecosystem

• Aquatic Ecosystem

• Socioeconomic Considerations

• Aesthetic / Visual Considerations

• Cultural Resources

• Noise Impacts

• Differential Site Development Costs



Siting Criteria ~

Water Supply
15°k

L
C'lv,

HZKOO3P

•

Transmission
25%

Biological
Impacts

15%
Land Use

5%

•

Fuel Supply
20%

Socioeconomics
5%

Air Quality
Impacts

150/0

•
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Differential Site

Development Costs

• Transmission Interconnection

• Water Supply / Discharge Pipe

• Fuel Supply

• Site Earthwork

• Land Acquisition

•
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Terms of Reference
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Tano Field Development and Power Project L,

--C-

~

1.0 Background
II

~

-

2.0 Purpose of the Studies
-

-
-

3.0 Regulatory Consultations
4.0 Public Consultations
5.0 Identification and Qualitative

Assessment of Environmental
Impacts

6.0 Mitigation
7.0 Baseline Data "

-

~

-

8.0 Report Format
~

-

-
-

-
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WB Sample TOR for EA of Energy Facilities

1. Introduction
2. Background Information

• energy sources
• energy production facilities
• fuel delivery systems
• power generating systems
• transmission systems
• pollution control systems
• supplies
• staffing
• services
• planning for emergencies



~
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3. Objectives
4. Environmental Assessment requirements

• World Bank Operational Directive
• National laws and/or regulations
• Regional/provincial/communal regs
• EA regs of any other financing

organizations
5. Study Area
6. Scope of Work
7. Task 1. Describe the proposed project
8. Task 2. Description of the environment

• Physical environment
• Biological environment

• •
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9. Task 3. Legislative and regulatory

considerations
10. Task 4. Determination of the potential

impacts of the proposed project
11. Task 5. Analysis of alternatives to the

proposed project
12. Task 6. Development of management

plan to mitigate negative impacts
13. Task 7. Identification of institution

needs to implement environmental
assessment recommendations

14. Task 8. Development of a monitoring
plan

15. Task 9. Assist in Inter-Agency
-'- ~ and public/NGO participation ~-i

~



16. Report
I

• Executive sutnmary
• Policy, legal and administrative

framework
• Description of proposed project
• Description oif the environment
• Significant erlvironmental impacts
• Analysis of alternatives
• Mitigation m()nitoring plan
• Environmental management/training
• Monitoring plan
• Interagency and public/NGO

involvement

"
,-+::
~

'\.)) • • •
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16. Report (cont.)
• List of references
• Appendices

- List of EA preparers
- Records of interagency and

public/NGO communications
- Data and unpublished reference

documents
17. Consulting team
18. Schedule
19. Other information

•



-C.
.....::l

~

• •

Report Format

1. Summary
2. Project Description
3. Policy, Legal, and Administrative

Framework
4. Consultations
5. Potential Impacts
6. Qualitative Assessments
7. Alternatives
8. Possible Mitigation
9. Appendices

•
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2.0 Purpose of thle Studies
i. Identify national/international

environment~1 policy/regulatory
standards

I

ii. Define/redefirle project development
•scenario

iii. Identify poterltial effects
iv. Qualitatively analyze potential

impacts
v . Recommend mitigation
vi. Recommend baseline monitoring
vii. Alternative approaches and sites

• •
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1 0

TERMS OF REFERENCE
FOR ENVIRONMENTAL STUDIES

OF TANO FIELD DEVELOPMENT AND POWER PROJECT

BACKGROUND

The success of Ghana I s Econom~c Recovery Programme, ~ntroduced
ln 1983, has stlmulated economlC act1vlty and subsequently
resul ted ln a surge ln the electrlc1ty demand The tlght
supply and demand balance at tlmes of peak load has been
further compounded by the ongolng decommlss10nlng and
modernlsatlon of slgn1flcant hydro-electrlcal generatlon
capaclty To satlsfy the energy needs of Ghana and avold a
rellance on power l~ports a project lS under development to
lntroduce approxlmately 199MW fuelled by lndlgenous natural
gas resources The sponsor of the Tano Fleld Development lS
Ghana Natlonal Petroleum Corporatlon (GNPC)

The proposed slmultaneous exploltatlon of bot~ 011 and gas
reserves In the Tano flelds wlll lnclude a floatlng
productlon, storage and offloaalng system to produce and
process the 011, and utlilse gas turblne technology for
electrlclty generatlon and dellvery lnto the Volta Rlver
Authorlty (VRA) hlgh voltage gr1d

The commltment of GNPC to envlronmental matters has resulted
In a requJ.rement for envlronmental assessment work to be
carrled out by an J.ndependent consultant,
Englneerlng Llmlted

ThlS Terms of Reference document applles to the consultatlon
and prellmlnary scoplng phases of an Envlronmental Impact
Assessment The results of thlS study wlil be used to
hlghllght quantltatlve work that 1S requ1red and to provlde
quantltat1ve assessments of potent1al 1mpacts At a later
stage 1t 1S lntended that thls work as a full E,vlronmental
Statement

The study work wlll 1nclude consldera~lon of all aspects of
the proposed development and wlll lncorporate both operatlonal
and constructlon lmpacts

•

2 0 PURPOSE OF THE STUDIES

The purpose of the envlronmental work 1S to

1 Ident1fy and collate relevant nat10nal and lnternatlonal
envlronmental P011CY and regulatory standards

11 Deflne and ref1ne the proJect development scenarlO



/
J

111 Identlfy the
would have
populatlons
area

potentlal effects that the proposed proJect
on all recelvlng medla and surroundlng

ThlS lncludes SOClo-economlC study of the •lV

v

Vl

VII

Qualltatlvely analyse potentlal lmpacts

Provlde recommendatlons for addltlonal qualltat~ve work
and outllne posslble mltlgatlon of envlronmental lmpacts

provlde recommendatlons for basellne monltorlng ThlS
WIll not Include desIgn of monItorIng strategIeS or
establIshIng monItorIng protocols

Deflne and compare potentIal alternatIve approaches and
alternatlve SItes for JustIfIcatIon of fInal slte
selectIon

3 0 REGULATORY CONSULTATIONS

In-country consultatlons wlll be held between envIronmental
consultants and regulatory bodles ln Ghana These d1SCUSSlO~S

WIll prInclpally lnvolve the EnvIronw~~~al Protectlon Counc.l
(EPC) WhICh has P011CY and protocols for Envlronmental Impact
Assessment ln Ghana ThIS phase WIll ensure that the concerns
and reqUIrements cf iatlonal organlsat_OTJ.s "'..&.11 ';)e
lncorporated In the assess~ent procedures

4 0 PUBLIC CONSULTATIONS

Publlc consultatIons wlli be carrIed out through meetIngs
between GNPC representatlves and socIal speclallsts, and local
communlty leaders In thIS way the concerns of populatlons
WIll be vOIced and the developer can ensure that ~ey lssues
are addressed

The package for publlC consul tatlons wlil If'C :ude a brlef
proJect descrlptlon wlth some lndlcatlon of the 11kely lmpacts
on people 11vIng ln the vlclnlty, and a questlonnalre
developed by envlronmenta: consultants as a tool for gauglng
publlC oplnlon and hIghllgntlng prInCIpal concerns

5 0 IDENTIFICATION AND QUALITATIVE ASSESSMENT OF ENVIRONMENTAL
IMPACTS

The proJect team of quallfled envlronmental sClentlsts wlll
IdentIfy the potentlal envIronmental lmpacts through
conslderatlon of SIte VlSIt, publlc and regulatory
consultatlons, proposed proJect type, and preVlOUS proJect
experlence

•

•
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Us~ng a team of spec~al~sts IncludIng envIronmental
consultants, safety consultants, eng~neerIng d~scIplInes and
other relevant experts, the varIOUS IdentIf~ed potentIal
Impacts WIll be verIfIed and scored qualItatIvely

QuantItatIve assessments such as modellIng technIques for a~r

dIspersIon, nOIse, water qual~ty, thermal dIscharges, and
hazardous releases wIll not be Included

Examples of potentIal Impact areas conSIderatIon may ~nclude

but not be restrIcted to

* AIr qualIty
* Aqueous effluent
* Beach loss
* Groundwater contamInatIon
* NOIse emISSIons
* V~sual Intrus~on

* Safety ~ntruslon

~ Acc~dents and transportatIon
* Soclo-Economlc Impacts
* ConflIctIng act~v~tIes

* Trans boundary pollutIon
* HabItat loss

Impacts WIll be scored USIng a system based on duratIon,
extent, magnItude, receptor groups, and senSItIVIty

6 0 MITIGATION

For each IdentIfIed SIgnIfIcant env~ronmental Impact
Ident~fIed the proJect team WIll propose potentIal mItIgatIve
optIons These WIll be outlIne descrIptIons and WIll not
evaluate techn~cal or economIC feaSIbIlIty at thIS stage

7 0 BASELINE DATE

Scoplng for future quant~tat~ve 5tud~es IS a prInCIpal
obJectIve for th~s study The ava~lablllty of baselIne
measurements and data WIll be ascertaIned and tpo reqUIrement
for mon~torlng WIll be hIghlIghted

8 0 REPORT FORMAT

The follOWIng IS a draft table of contents for the study
report

1 Summary
2 ProJect Descr~ptlol

3 POlICY, Legal, and AdmInIstratIve Framework
4 ConsultatIons
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5
6
7
8
9

Potentlal Impacts
Qualltatlve Assessments
Alternatlves
Posslble Mltlgatlon
Appendlces •

•

•
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The followmg sectIOn contams excerpts from Guzd l
Energy and Industry Projects, Volume III of th W e ;~eB'S for Envzronmental Assessment of
Sourcebook, 1991 e or ank EnVIronmental Assessment

ANNEX 10-1

Sample Terms of Reference (TOR)
An EnVironmental Assessment of Energy Facilities

Note Paragraph numbers correspond to those m the
Sample Terms of Reference (TOR) Outlme m
Annex 1-3, additional paragraphs are not numbered

Introduction 11us sectIon will state the purpose of the terms of reference, IdentIfy the energy
development projects to be assessed, and explam the executmg arrangements for the environmental
assessment Energy development projects mclude, but are not InDIted to electriC power trans
miSSion systems, oll and gas plpelmes, 011 and gas development, geothermal development, hydro
electriC facultles, and thermoelectric power plants

2 Backwund InformaUQn 11us section wtll provide penment background for potential parnes who
may conduct the environmental assessment. whether they are consultants or government agencIes
The section Will mclude a bnef desCription of the major components of the proposed proJect, a
statement of the need for It and the objectives It IS mtended to meet, the tmplementmg agency, a
bnef hiStory of the project (mcludmg altemauves considered), Its current status and tImetable, and
the Identities of any associated projects If there are other projects m progress or planned wlthm
the region which may compete for the same resources, IdentIfy them wlthm thiS section

Major components of an energy project to be descnbed herem mclude, as appropnate energy
sources (e g , geothermal aqUifer, reservolf, oll/gas field), energy productIon facllltles (e g , well.
platform, dam. pump), fuel delIvery systems (e g • offshore or overland plpelme, barge, tanker,
highway transpon, belt conveyor, aerial tramway), power generating systems (e g, turbme.
generator), translDJSSlon systems (e g, nght-of-way, sWltchyard, substauon), pollutIOn control
systems (e g , dnllmg muds and CUttings, stack: gas elD1SSlon control, non-pomt source eJn1SS10n
control. coolmg water and wastewater treatmentand dIScharge, ash dISposal), suppbes (e g • loeatlon
of stocks of parts and cheuncals, transpon routes), staffing (e g, numbers of workers, sk:dl
reqUIrements), services (e g , fire protectlon, securIty, transportation), plannmg for emergencies,
and commumty Involvement (e g • worker housmg durmg construet1on)

3 ObjectIVes This section wIll summarIZe the general scope of the envU'onmental assessment and
dISCUSS Its nmmg m relatIon to other aspects of project preparation, desIgn, and execution This
sectIonWill Idenufy-constramts-, If any, r-egmbng the adequacy ofeXISting envlIOnmental assessment
baseltne data and needs to phase additional data collection (e g, over several se3S0ns}-and
assessment efforts so as not to hmder the rest of the project development schedule

4 EnvIronmental Assessment ReoYlrements ThIS seenon Will Identify regulations and gulde1mes
which Will govern the conduct of the assessment or Specify the content of Its report They may
mclude any or all of the followmg
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• World Bank Operational Duectlve 4 00, Annex A "Envuonmental Assessment,· aDd
other pertInent ODs, OMSs, OPNs, and guldehnes,

• national laws and/or regulatIons on envIronmental reVIews and unpact assessments,
• regional, provmclal or communal envuonmental assessment regulatIOns, and
• envuonmental assessment regulatIons of any other financmg organIZations mvolved m the

project

ThIS sectIon wIll IdentIfy desIgn or operatmg standards which project components must address to
be environmentally acceptable ThIS w111 mclude, for example, effluent dIScharge ImntatloDS, lit
eDUSSlon standards, recelvmg water quahty standards, and occupatIonal health and safety
requuements

s Study Area ThIS section wIll Specify the boundarIes of the study area for the assessment Where
approprIate, SpecIfy the rIght-of-way (ROW) WIdth and alIgnment for translI11SSl0n lmes or plpelmes.
S1II111arly, SpecIfy locations for transmIssIon substatlons, oIl/gas compressor or pump stanons For
projects whIch develop energy sources, SpecIfy the enme area mvolved (e g, catchment aDd
floodplam for hydroelectnc reservoIrs and the prodUction and reserve zones for oIl/gas fields)

•

If there are adjacent or remote areas whIch should be consIdered With respect to unpaca of
particular aspects of the project, Idennfy them For example, when an energy project mcludes only •
a thermoelectnc power plant and does not mclude the oIl/gas development component, transportatIOn
comdors, termma1s, and remote processmg loeatlons for fuel delIvery should be Identified

6 SSQPe of Work In some cases, the tasks to be earned out by a consultant wtll be known WIth
suffiCIent certamty to be specIfied completely mthe terms of reference In other cases, mformauon
defiCIenCIes need to be alleViated or SpecIalIZed field studIes or modellmg actiVities performed to
assess unpaets, and the consultant WIll be asked to define particular tasks m more dewl for
CODttaetmg agency revIew and approval

7 Task 1, Descnbe the proposed proJect ProVIde mformatlon on the followmg locatIon of all
project-related development SItes and ROW's, general layout of facJ1ltles at project-related
development Sites; flow diagrams of facIlltles/operatloDS desIgn basIS, SIZe, capacIty, tlow-tbroup
of~tOPerat19DS, pre-consttu~on actiVItIes, constrUction actiVItIes, schedule, staffing and support,
facUlties and Servtces, operation and mamtenance actiVIties, staffing and support, faCUlties aad
HrVlces, required off-SIte mvestments, hfe expectancy for major components

Provtde maps at appropnate scales to ulustrate the general setting of project-related developJDeDt
sites and ROW's, U well as surroundmg areas hkdy to be envltOnmental1y affected These IDIpI
shall mclude topographiC contours, as avatlable, as well as loeatlons ofmajor surface waters, roads,
raJiways, town centers, parks and preserves, and pohtlcal boundarIes Also prOVide, as avatlable,
maps to Illustrate eXlStmg land use, mcludmg mdustnal, resldentlal, comme!clal and lDStlt11UODal
development, agnculture, etc -

•



if
~

Ie
t
j~,'"

8

..
I

I:
I

9

207

Task 2. DesCriptlQn Qf the EnVIrQnment Assemble, evaluate and present baselme data on the
envlrQ:unental charactenstlcs Qf the study area Include 10fQrmauQn Qn any changes anuclpated
befQre the prQJect commences

PhySical enVIronment geology (e g , straugraphyand structure of well fields, selSlDlC hIStory of
storage tank areas), topography (e g , dramage patterns around construction areas, vlew-sheds
around facllitles), solls (e g , agricultural value, potenual use for hnmg, or soll cover 10 residue
dISposal), benthiC sednnent (e g , level of contam1OaUon 10 offshore areas where plpelmes are Iud),
clunate and meteorology (e g , prevall10g w10d patterns around stacks, preclpltaUon patterns at
residue disposal Sites), ambient aIr quality (note 10put from other major pollutant generators 10 the
area, If any), surface water hydrology (e g , downstream water resources from reservolIS), coastal
and oceamc parameters (e g , currents 10 platform and dQck10g areas), recelvmg water quality (note
10put from major pollutant generators m the area, If any), SIgnIficant pollutant sources 10 the area
and prospects for theIr nunganon

Biological environment flora (e g , types and dlversltv), fauna (e g , resident and IDlgratory), rare
or endangered Species wlthm or In areas adjacent to proJect-related development Sites or ROW's,
senslUve habitats, Includ10g wetlands, parks or preserves, SIgnIficant Wildlands wlthm or 10 areas
downstreamfdowngradlent ofprOJect-related development areas or ROW's (1Oclud1Og benthiC habitat
10 areas of offshore plpel1Oes). Species of commercial Importance 10 areas affected by the project,
1Oclud1Og coastal areas at dockIng faclllues

Soclo-eultural enVIronment (Include both present and projected where appropnate) populanon (1 e ,
full ttme and seasonal), land use (I e , year-round and seasonal), planned development aCtlV1nes,
commumty structure, employment and labor market, dlstnbutlon of mcome, goods and servtces,
recreation, pubhc health, education, cultural properties (e g. archaeological and hlStoncally
slgmficant Sites). mdlgenous peoples and tradluonal tribal lands, customs, aspiratiOns and attltudes

Task 3, LegIslatIVe and Regulatory CQnslderatlQns Descnbe the perunent regulations and
standards gQvermng envIronmental qualIty. health and safety, protectIonofsensltlve areas, protect1on
of endangered Species, Slung, land use control, etc , at mternatlonal, national, regional and local
levels (The TOR should Specify those that are known and requlIe the consultant to mvesugate for
others)

•

10 Task 4. Detenrnnatlon of the Potentiallmpaets of the Proposed ProJect Identify all SlgmtiClDt
changes which the project would mcur These would mclude, but not be lumted to, changes m the
fol1owmg employment opportun1ues, wastewater effluents, thermal effluents, aIr e1DlSSlons, laud.
use, mfrastrueture, exposure to dISease, nOIse, traffic, SOCIO-eultural behaVior Assess the unpacts
from changes brought about by the project on baselme envrronmental condluons as desCIlbed above
under Task 2

In thIS analYSIS, dlSungulSh between slgmficant posltlve and negauve unpaets. dlIect and uubrect
unpaets, and unmedlate and long-term unpaets Include mdlIect unpaets from the mcreased power
supply (e g , mdustrlal expansion and mcreased urbamzatlon) Identify unpaets which may occur
due to aCCIdental events (e g , potential rupture of oll plpelmes, leakage from a gas plpel1Oe, blow
out of an od well, tanker colliSion) Identify unpaets which are unaVOidable or trreverstble
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Wherever possible, describe Impacts quantitatively, m terms of envIronmental costs and benefits
ASSign econoDUc values when feasible

Impact analysIs for energy projects should be dIVided between construction unpacts and operation
Impacts For example, for pipelines there are construCtIon unpacts of land clearmg (e g , loss of
vegetative habItat for wildlife) and operation lIDpacts of plpelme matntenance (e g, use of
herbiCides) For thermoelectnc power plants, there are constructIon Impacts ofhousmg construction
workers (e g , market demand changes for local servIces) and operation Impacts of power plant
operation (e g , stack gas emISSIOns and effluent dIScharges)

CharacterIZe the extent and quahty of avadable data, explammg SIgnIficant Information deficIencIes
and any uncertamtles assocIated With prediCtIons of IIDpact If possIble, give the TOR for studies
to obtam the mlssmg mformatlon For mformatlon whIch could not be obtamed until after project
execution, provide TOR for studies to mOnitor operations over a given tIlDe period and to modify
designs and/or operational parameters based upon updated Impact analysIs

11 Task 5. AnalySIS of AlternatIves to the Proposed PrOject The envIronmental assessment should
mclude an analysIs of reasonable alternatives to meet the ultimate project objectIve ThIS analysIS
may suggest desIgns that are more sound from an enVironmental, SOCIOcultural or econolDlc pomt
of view than the ongmally proposed project Include the "no aetlon" alternative - not construetmg
the project - m order to demonstrate environmental condItions WIthout It Alternatives should •
Include the followmg the "no action" alternative (as discussed above), alternative means ofmeetmg
the energy requIrements, the alternative of upgrading eXIsting faCdltles, alternative routes and SItes,
alternative desIgn, and alternatIve methods of construCtIon, mcludmg costs and rehablhty

Descnbe how the alternatives compare In terms of potential environmental Impacts, Capital and
operating costs, SUItabilIty under local conditIOns (e g , slc1II requIrements, politIcal acceptabilIty,
pubhc cooperation, avallabdity of parts, level of technology), and InstitutiOnal, trammg, and
mOnltonng requIrements When descnbmg the unpaets of alternatives, indIcate which unpaets
would be IrreversIble or unaVOidable and whIch could be mitigated

To the extent poSSIble, quantIfy the costs and benefits ofeach alternatIve, mcorporatmg the estimated
costs of any assoCIated mltlgatmg measures Descnbe the reasons for seleetlng the proposed project
over the other alternatIves

12 Task 6. Development of Manaeement Plan to Mltl&ate Neeatlve Impacts For the proposed project,
recommend feasible and cost-effective measures to prevent or reduce SIgnIficant negative unpaets
to acceptable levels Include measures to address emergency response requIrements for aCCidental
events

EstJIDate the unpaets and costs of those measures, and of the InstitutiOnal and trammg requIrements
to lDlplement them Consider compensation to affected parties for unpaets whIch cannot be
DUtlgated Prepare a management plan Includmg proposed work programs, budget estimates,
schedules, staffing and training requIrements, and other necessary support services to IIDplement the •
Inltlgatmg measures
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13 Task 7 r Identification of InstitutIOnal Needs to Implement Environmental Assessment Recommen
datIons ReVIew the authonty and capabilIty of InstltutlOns at local, provmclal/regIOnal, and natIonal
levels and recommend steps to strengthen or expand them so that the management and momtonng
plans m the envIronmental assessment are lIkely to be unplemented The recommendations may
extend to new laws and regulatiOns, new agencies or agency funCtIons, mtersectoral arrangements,
management procedures and trammg, staffing, operatlon and mamtenance trammg, budgetmg, and
financial support

14 Task 8. Development ofa MQmtonn& Plan Prepare a detaIled plan to mOnItor the ImplementatIon
of mltlgatmg measures and the Impacts of the project durmg construCtIon and operation Include
m the plan an esttmate of CapItal and operating costs and a descnptlon of other mputs (such as
trammg and InstitutIonal strengthemng) needed to conduct It

15 Task 9. ASSIst m Inter-A&ency CoordInation and Publtc/MOO PartlClpatlon ASSIst m coordmatmg
the envIronmental assessment WIth other government agencIes, mobtammgthe views of local NGO's
and affected groups, and m keepmg records of meetlngs and other aetlVltles, commumcatlons, and
comments and theIr dIspoSItIon (The TOR should SpecIfy the types of aet1Vltles, for example,
mteragency scopmg sesSIon, environmental brtefings for project staff and mteragency commIttees,
support to envIronmental adVISOry panels, pubhc forum)

16 B&mu1 PrOVIde an envIronmental assessment report whIch IS concISe and hmtted to slgmficant
environmental ISSUes The roam text should focus on fmdmgs, conclUSIOns and recommended
aet1ons, supported by summarIes of the data collected and CItatIOns for any references used In

mterpretmg those data Detal1ed or umnterpreted data are not approprtate m the roam text and
should be presented In appendICes or a separate volume Unpubhshed documents used In the
assessment may not be readIly avaIlable and should also be assembled In an appendIX Orgamze the
environmental assessment report accordmg to the outlme below (ibIS IS the format suggested In

00400, Annex A-i, the TOR may SpecIfy a dIfferent one to satISfy national agency requuements
as long as the topICS requIred In the Bank's dtrectlve are covered)

• ExecutIve Summary
• Pohey, Legal and AdmtnlstratIve Framework -
• Descnptton of the Proposed Project
• Descnptlon of the EnVIronment
• Sigmficant Envlfonmental Impacts
• AnalysIS of Altemauves
• Mlugauon Management Plan
• EnVIronmental Management and Trammg
• MODltonng Plan
• Inter-Agency and Pubbc/NGO Involvement
• LISt of References
• AppendICes

• LISt of Envlfonmental Assessment Preparers
• Records of Inter-Agency and Pubbc/NGO Commumeauons
• Data and Unpubbshed Reference Documents
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17 Consultmg Team The envIrOnmental assessment requIres mterdlSclplmary analysIS The general
slalls requIred ofan envIronmental assessment team are enVIronmental management planmng, SOCIO
economICS, ecology, hydrologylhydrogeology, aIr qualIty analySIS, water quality analysIS For an
energy project, the project team wIll be specified to mclude SpecialISts appropnate to the type of
components m the energy project (e g , for offshore plpelmes, an oceanographer 8Dd marIne
biologISt, for translDlSSlon lmes, a terrestnal biolOgISt and cultural resources SpecialISt; for
thermoelectnc power plants, an au quality modeler and aquatic biologISt, for hydroelectnc projects,
a hydrologISt and aquatIc biologISt) When poSSible, the TOR should prOVIde an estunate of staff
weeks/months requIred

18 Schedule ThIS sectIon WIll Specify dates for progress reviews, mtenm and final reports, and other
SIgnIficant events

19 Other InformatIOn Include here lISts of data sources, project background reports and Studies,
relevant publIeatlons, and other Items to which the consultant's attention should be dIrected

•

•

•

•
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ANNEX 16-2

Sample Terms of Reference (TOR)
An EnVU'Omnental Assessment of Industnal Facilities

Note Paragraph numbers correspond to those mthe
Sample Terms of Reference (TOR) Outlme m
Annex 1-3, addltlonal paragraphs are not numbered

Introductton This section wdl state the purpose of the terms of reference, Identify the mdustnal
development project to be assessed, and explam the executmg arrangements for the envuoJlDleDta1
assessment Industnal development projects mclude, but are not IlMlted to mdustnal produCt1on
facUIUes (e g, cheD1lcal, petrochenucal. pulp and paper. ll"On and steel, nonferrous metals,
petroleum retinmg, cement, fert1llZer, and food processmg plants), raw matenals sources (e g.,
mmes aDd wells, and related handlmg, processmg and storage faCUIUes), raw matenals and product
transportatlon faCibbes (e g, manne termmals. deepwater ports, plpe1mes, roads, ral1), aDd
iDdustnal pollUtion control faClhtles (e g, waste mJD1mtzatlon systems, hazard reduCt10n aDd
emergency response systems, au' elD1SSlon control, wastewater treatment, residual dISposal)

2. BlCkground InfgrmatlOD This section wul proVide perttnent background for potential parties who
may conduct the eDVlIOnmenta1 assessment, whether they are consultants or government agenCies.
The section wdl Include a bnef descnpuon of the major components of the proposed project, a
statement of the need for It and the objectives It IS mtended to meet, the unplementmg agency, a
brief hIStory of the project (includmg alternanves coDSldered), Its current status and umetable, aDd

! the Identltles of any assocJated projects If there are other projects m progress or planned wtthin
;0- the regIon which may compete for the same resources, Idennfy them Wlthm thIS secuon

Major components of an mdustnal project to be described herem mclude, as appropnate locallDd
foreign raw matenal sources (e g , hard rock nunes, 01l/gas wells, cheD1lcal plants, slaughterhouses,
produce farms); processmg operatloDS (e g , process flow sequence, contmuous or bateht SlZOt

prodUetlon), expected markets for products (e g , local and foreign markets), transport systems (e • ,
roads, p1pelmes, rall, barge), poUUtlon control systems (e g , source reduCt10n and recyc11D1 to
mml1mze wastes, stack gas emISSion control, non-pomt source eDllSSlon controlt wasteWater
treatment and dlSdlarge, solid waste dISposal, spdl prevention), supplies (e g , location of stocks of
parts aDd cheamcats, traDsport routes), staffing (e g, numbers of workers, skill requttemeatl);
aerYlcel (e g., fire protection, secunty, transportatIon, medical), and communJty mvolvement (e•• ,
worker hOUSIDI during construCt1on)

•
3 ObleetJyes 'Ibla section wi summanze the general scope of the enVIrOnmental assessment IDd

c:bacuss ltS tmung m relatlon to other aspects of project preparatIon, desIgn, and executlon. Tbia
sectlon will identlfy constramts, If any, regardmg the adequacy ofexISting envuonmental assessmem
baselme data and needs to phase addluonal data collection (e g, over several seasons) aDd
assessment efforts so as not to hmder the rest of the project development schedule
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4 EnYlronmental Assessment Reqplrements 'I1us sectIon wIll Identify regulations and guldelmes
which wIll govern the conduct of the assessment or Specify the content of Its report They may
mclude any or all of the followmg

• World Bank Operational Directive 4 00, Annex A "EnVironmental Assessment," and other
pertment ODs, OMSs, OPNs, and GUldelmes,

• natlonallaws and/or regulations on envIronmental reviews and unpact assessments,
• reglOnal, prov1Ocla1 or communal environmental assessment regulations, and
• enwonmental assessment regulations of any other finanCIng orgamzatlons 1Ovolved 10 the

project

ThIS sectlon wdlldentlfy desIgn or operatIng standards- whICh project components must address to
be envIronmentally acceptable 'I111S Will Include, for example, effluent discharge lImitatIons, atr

elDlSSlon standards, recelvmg water quality standards, and occupational health and safety
requIrements

5 Study Area ThIS section Will Specify the boundaries of the study area for the assessment Where
appropnate, Specify the right-of-way (ROW) Width and alignment for plpelmes and transportatlon
comdors for raw matenal and product shipments For projects mcludmg mmes and oIl/gas wells,
melude the boundaries of the related ore bodies and well fields, respectively

If there are adjacent or remote areas which should be considered With respect to unpaets of
partIcular aspects of the proJect, Identify them For example, where mtermedlate supplIes for a
processmg operation wIll be generated at remote faCIlities, Identify the remote facIllues (e I,
Identify the sources of mtermedlate chemical supplies to be used at a pharaceutlcal plant), because
an added demand for supplIes from thiS remote facIlity may cause an environmental unpaet to the
remote area

6 Scope of Work: In some cases, the tasks to be carried out by a consultant wIll be known With
suffiCient cettamty to be specified completely m the terms of reference In other cases, Information
defiCienCies need to be Idenufied and alleViated or SpecialIZed field studies or modellmg aetlVltles
performed to assess nnpaets, and the consultant Will be asked to define particular tasks m more detail
for contraetmg agency review and approval

7 Task 1, Descnbe the PI'Oj!osed proJect Provide mformatIon on the followmg location of all
project-related development Sites and ROW's, general layout of facIlities at project-related
development Sites, flow diagrams of facIlities/operations, design basIS, SIZe, capaCity, flow-through
ofUnIt Operations, pre-construetlon aetlvltles, construetlon actIVities, schedule, staffing and support,
facIlities and serviCes, operation and mamtenance aetlVltles, staffing and support, facIlities and
SerVIces, reclamation aetlvltles, such as m mmmg proJects, requIred off-slte mvestments, hfe
expectancy for major components

•

•
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ProvIde maps at appropnate scales to Illustrate the general settmg of proJect-related development
SItes and ROW's, as well as surroundmg areas lIkely to be envIronmentally affected These maps
shall mclude topographIc contours, as avaIlable, as well as locations ofmajor surface waters, roads,
raIlways, town centers, parks and preserves, and political boundarIes Also prOVide, as avaIlable,
maps to Illustrate eXlStmg land uses

Task 2. DesCrIptIon of the EnVIronment Assemble, evaluate and present baselme data on the
envrronmental characterIStics of the study area Include mformatlon on any changes anticIpated
before the project commences

PhySIcal enVIronment geology (e g , stratIgraphy and structure of well fields, selSDUC hIStory of
storage tank areas, mtegrlty of geological layers protectIng potable groundwater supphes), topog
raphy (e g , draInage patterns around construCtlon areas, View-sheds around faCUlties), soIls (e g ,
agncultural value, potential use for hmng or soIl cover m resIdue diSpOSal), clImate and meteorology
(e g , prevaIlmg wmd patterns around stacks, precipitationpatterns at residue dISposal SItes), ambient
arr quality (e g , abIlity to assumlate emISSIOns and mamtaln aIr qualIty standards), (note mput from
other major pollutant generators m the area, If any), surface water hydrology (e g , downstream
water resources from reservOIrs, soIl erosIOn and sedimentation potential, flood hazard potential),
water resources (e g , adequacy of water supplIes), coastal and oceamc parameters (e g , currents
m dockIng areas, dISpersIOn potential at effluent dISCharge loeatJ.ons), recelVlllg water quabty (e g ,
abIlIty to assumlate effluent dIScharges and mamtam water qualIty standards for desrred uses), (note
mput from major pollutant generators m the area, If any), slgmficant pollutant sources m the area
and prospect for thell IDltlgatlon

Biological enVllonment flora and fauna, rare or endangered Species wlthm or m areas adjacent to
proJect-related development SItes or ROW's, sensitive habitats, mcludIng wetlands, parks or
preserves, slgmficant wIldlands wlthm or m areas downstreamJdowngradlent of proJect-related
development areas or ROW's, SpecIes of commercIal Importance m areas affected by the project,
mcludmg coastal areas at dockIng facIlIties

Soclo-cultural envrronment (mclude both present and projected where appropnate) population (I e ,
full tIme and seasonal), land use (I e , year-round and seasonal), planned development aeuVltles,
commumty structure, employment and labor market, dIStributIon of Income, goods and Services;
recreatIon, pubhc health, edueauon, cultural properues (e g, archaeological and hlStoncally
SIgnIficant Sites), mdlgenous peoples and tradlUOnal trlballands, customs, aspIratlons and attltUdes

•

9 Task 3: Lws1atwe and RUU1atory ConsideratIOns Descnbe the pertment regulations and
standards govemmg envlfonmental quabty, health and safety, protectlonofsensluve areas, proteeuon
of endangered Species, Sltmg, land use control, etc , at International, national, regIOnal and local
levels (The TOR should Specify those that are known and require the consultant to mvesugate for
others )

10 Task 4. DetenmnatlOn of the PoteMla1lmpaets of the Proposed ProJect Identify all Sigmticant
changes which the project would mcur These would mclude, but not be llmlted to, changes m the
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followmg employment oPPOrtunities, wastewater effluents, arr enuSSlons. sohd wastes, land use,
mfrastrueture, exposure to disease, fisk of mdustnal hazard, nOise, traffic, SOCiocultural behaVior
Assess the unpaets from changes brought about by the project on basehne envrronmental conditions
as descrIbed above under Task 2

In thIS analySIS, dIstmguish between SIgnIficant pOSItive and negatIve Impacts, dIrect and mdIrect
Impacts, and nnmedlate and long-term Impacts IdentIfy Impacts which are unaVOidable or
meverslble Wherever pOSSible, desCrIbe Impacts quantitatively, m terms of envIronmental costs
and benefits ASSign economIC values when feasible

J1

;.

Impact analysIs for mdustnal projects should be dIVIded between constructIon Impacts and operation
Impacts For example, for pipehnes, there are potential construCtIon Impacts of land clearmg (e g ,
loss of vegetatIve habItat for wIldlIfe) and operation unpacts of plpelme mamtenance (e g , use of
herbiCIdes) For mmes, there are potential constructIon unpacts ofland clearmg (e g , loss oflands
for other uses, such as agnculture), operation Impacts of matenals handlmg (e g , dusts from mmmg
and nullmg, taJ1mgs dISPOSal), and reclamatlon (e g , return of the land to a natural state) For
mdustrlal manufaetunng plants, there are potential constructIon Impacts of housmg constructIon
workers (e g , market demand changes for local services) and operation unpaets from process
operations (e g , stack eD11Sslons, effluent dIscharges, nOiSes, mdustrlal hazards)

Assess the fIsk of occurence of potentIal mdustrial hazards (e g , accIdental spllls, fires. explOSIOns, •
unpoundment structural fallure, gaseous releases) Consider the ablllty of the commumty to prOVide
emergency response services for potentIal mdustrIal hazards Consider the abUlty of the commumty
to prOVide medical services to respond to emergencies Based on the above, assess the potentIal
unpacts

CharacterIZe the extent and quality of avaIlable data, explamtng SIgnIficant InformatIon defiCienCies
and any uncertamtIes asSOCIated With predictIOns of Impact If pOSSible, give the TOR for studies
to obtaIn the nussmg Information For mformatlon WhICh could not be obtamed untll after project
execution commences, prOVide TOR for studies to momtor operatIons over a given tune period and
to modify designs and/or operational parameters based upon updated unpact analysIS

11 Task 5. AnalysIS of AlternatIVes to the Proposed ProJect The envlfonmental assessment should
mclude an analysIS of reasonable alternatIves to meet the ultimate project objectIve The analysIS
may lead to designs that are more sound from an envuonmental, SOCIOcultural or econOmIC pomt
of VIew than the ongmal project proposal The concept of alternatIves extends to SitIng, design,
fuels, raw materials and technology selection, construCtIon techmques and phasmg, and operatIng
and mamtenance procedures Include the "no actIon" alternatIve - not constructIng the project
m order to demonstrate envlfonmental conditions Without It AlternatIves should mclude the
followmg the "no aet1on" alternative (as discussed above), alternatIve means of meetmg mdustrlal
product requIrements, the alternative of upgradmg eXistIng faCUlties, alternative routes and Sites,
alternative design, and alternative methods of constructIon, mcludmg Costs and rebabulty

•
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be presented m appendices or a separate volume Unpubhshed documents used m the assessment
may not be readlly aval1able and should also be assembled m an appendiX Orgamze the environ
mental assessment report accordmg to the outhne below (1bIS IS the format suggested m OD
400, Annex A-1, the TOR may Specify a different one to satisfy national agency requrrements as
long as the tOpiCS requrred m the Bank's directive are covered)

• Executive Summary
• Pohcy, Legal and Admmlstratlve Framework
• Descnptlon of the Proposed Project
• Descnptlon of the EnVironment
• Slgmficant EnVironmental ImpaCts
• AnalysIs of Alternatives
• Mitigation Management Plan
• EnVironmental Management and Trammg
• MODitarmg Plan
• Inter-Agency and Pubhc/NGO Involvement
• LiSt of References
• Appendices

• LiSt of EnVironmental Assessment Preparers
• Records of Inter-Agency and Pubhc/NGO CommuDieatlons
• Data and Unpubhshed Reference Documents

17 Consultmg Team The environmental assessment requires mterdlsclplmary analysiS The general
skills requlI'ed of an envlror.ru~ntal assessment team are envlI'onmental management planmng,
ecology, SOClo-economlCS, ecology, hydrologylhydrogeology, all' quality analySIS, water quahty
analySiS, transportation plannmg For an mdustrlal proJect, the project team Will be specified to
mclude SpecialiSts appropnate to the type of components m the mdustrlal project as needed (e g ,
for deepwater ports, an oceanographer and marme biOlogist, for plpelmes, a terrestrial biOlogist and
cultural resources SpecialiSt, for mdustrlal manufactunng plants an mdustnal process engmeer, and
au quahty SpecialiSt, for mdustrlal wastewater treatment, a clvd/samtary engmeer and aquatic
biologist) When possible, the TOR should provide an estIMate of staff weeks/months requlI'ed

18 Schedule ThiS section wdl Specify dates for progress reViews, mterIM and final reports, and other
slgmficant events

19 Other Information Include here hsts of data sources, project background reports and studies,
relevant pubhcatlons, and other Items to which the consultant's attention should be dlI'ected

mi.-~ Ilr l 1 1
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DescrIbe how the alternauves compare m terms of potenual envlIonmental unpaets, Capital aDd
operatmg costs, sUitabIlity under local conditions (e g , slall requlIements, polItical acceptabIlity,
pubhc cooperation, avatlabIllty of parts, level of technology), and InstltuUOnal, tratnmg, and
momtormg requlIements When descnbmg the Impacts of alternatiVes, mdleate which unpacts
would be lITeverslble or unavOldable and which could be mitigated

To the extent poSSible, quanufy the costs and benefits of each alternative, mcorporatmg the estimated
costs of any assocIated IDltlgatmg measures DesCribe the reasons for selectmg the proposed project
over the other alternauves

12 Task 6. DevelO1'ment of Mana&ement Plan to Mttleate Ne&attve Impacts For the proposed proJect,
recommend feasible and cost-effective measures to prevent or reduce SIgnIficant negative unpaets
to acceptable levels Include measures for emergency response to aCCidental events (e g , ruptures,
leaks, tanker truck or ship aCCidents, fires, explOSIOns), as appropIlate Estnnate the unpaets and
costs of those measures, and of the mstltuuonal and trammg requIrements to unplement them
Consider compensatIon to affected parties for Impacts which cannot be IDltlgated Prepare a
management plan mcludmg proposed work programs, budget estimates, schedules, staffing and
trammg requlIements, and other necessary support ServiCes to Implement the mltlgatmg measures

•

13 Task 7! ldemtficatlon of Institutional Needs to Implement Enyuonmental Assessmem Recommenda
datlOns ReView the authorIty and capabilIty of InstltuUOns at local, provmclal/reglonal, and natlonal
levels and recommend steps to strengthen or expand them so that the management and momtormg
plans m the environmental assessment are hkely to be effectively Implemented The recommenda- •
nons may extend to new laws and regulations, new agencies or agency functtons, mtersectoral
arrangements, management procedures and ttatmng, staffing, f'lperatlon and mamtenance trammg,
budgeting, and finanCial support

14 Task 8. Deyeiopmem oia MOD1torm& Plan Prepare a detatled plan to momtor the unplementatlon
of mltlgatmg measures and the Impacts of the project durmg construCtlon and operanon Include
m the plan an estimate of Capital and operatmg costs and a descnpuon of other mputs (such as
trammg and lDStltllUOnal strengthemng) needed to conduct It

1S Task 9. ASSist mInter-AgencY Coorshnatlon and PubhclNGO PartiCIpation ASSISt mcoordmatmg
the environmental assessment With other government agencIes, 10 obtammg the views oflocal NGO's
and affected groups, and m keepmg records of meetmgs and other aCtlVlues, commumeauons, and
comments and thelI diSpoSition (The TOR should Specify the types of actiVities, e g , Interagency
scopmg session, envlIOnmental brIefings for project staff and mteragency commtttees, support to
enwonmental adVISOry panels, publIc forum)

16 B.m2n PrOVide an environmental assessment report which IS concISe and hlIllted to slgmficant
envlronmental ISSUes The mam text should focus on findmgs, conclUSIOns and recommended
aCtlons, supported by summaries of the data collected and CitatiOns for any references used m mter
pretmg those data Detatled or un10terpreted data are not approprIate m the mam text and should

•
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Pur1pose of EIA:
I

I I

• -r0 support goals of environmental
management and sustainable
de~velopment.

• TQ integrate environmental management
t:lnd economic decisions at an early stage.

• To predict the consequences of a project
from the environmental, social, economic,
and cultural perspectives and to develop
IJlans to mitigate adverse impacts.

• -To provide avenues for the involvement of
public, proponents, private and
government agencies in the assessment
and review of proposed undertakings.
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EIA Procedures

1. Registration with EPA
2. Screening (25 days from registration

EPA will make decision). One of four
decisions made:
- Objection to project
- No objection to project
- Preliminary EA required
- EIA required

3. Scoping - identifies all key issues of
concern. If adverse impacts may result
an EIS will be required .

•



4. Terms of reference
• Indicates what EIS will include.
• 10 copies submitted to EPA
• TOR review outcomes (15 days after

receipt:
- Rejection
- Revision/modification
- Acceptance/approval

5. Draft EIS Preparation
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6. Draft EIS Review
• 10 copies submitted to EPA
• Copies made available to appropriate

District Municipal/Metropolitan
Assemblies

• 21-day public notice of EIS
publication served by EPA

• If strong public concern, public
meeting held by Board
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7. Environmental Permitting Decision
(a) EIS (no more than 150 pages)
• If draft EIS acceptable, final EIS is

prepared.
- 10 copies and a 3.5 floppy

diskette (ASCII format) submitted
to EPA.

- Proponent issued Environmental
Permit for the project (15 days)

• If EIS is not acceptable, a revised
EIS may submitted at late date or
further studies may be conducted.

•
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(b) Preliminary Environmental Report

(PER)
• Provides sufficient information

on project whether EIS is
required or not. If EIS required,
then Environmental Permit (EP)
cannot be issued on the basis
of the PER.

• If PER is accepted, then EP is
issued.

(c) Registration
• If no information is required

beyond registration stage, then
EP is issued.



8. Fee - paid prior to receiving EP.

9. Post-Audit - EPA implements during
project activities.

10. Environmental Management Plan - after
first year of operation, an EMP is
submitted every 3 years

11 . Annual Environmental Report - Projects
covered by EISs and/or EMPs submit
annual reports on operations.

v~
0-.... •

12. Penalties

• •
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THE FOUR HUNDRED AND NINETIETH

Acrr
OF THE PARLIAMENT OF THE REPUBLIC

OF GHANA

BNTITLED

TIJE ENVIRONMENTAL PROTECflON AGENCY
ACT, 1994

AN ACf to provIde for the estabhshment of an EnvIron
mental Protection Agency m place of tho Environ
mental Protection Councd and for related purposes

DATB OF ASSENT 30th December) 1994

BB rr BNACfBD by Parliament as follows-

PART I-ESTABLISHMBNT OF TIm ENVIRONMENTAL

PROTECfION AGENCY

1. (I) There IS establIshed by thiS Act a body to bo Establuh·
known as the Environmental Protection Agency referred tent or
to 10 thiS Act as tho ••Agency" ency

(2) Tho Agoncy shall be a body corporate WIth per-
potual successIon and a common soal and may sue and be
suod JD Its oorporate name

(3) The Agency shall for the discharge of Its functions
have power to acquire and hold any movable or Immovable
property and to enter anto any contract or other transaction



ARRANGEMENT OF SECTIONS
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THE ENVIRONMENTAL PROTEcrION AGENCY
ACf/1994

PART I-ESTABLISHMENT OF THE ENVIRONMENTAL
r PROTECTION AGENCY

Sectzon

I
1 Est'l bhshment of Agency
2 Functions of the Agertcy
3 Mmistenal directiOns
4 Govermng body of Agency
5 Tenure of office of members
6 Allowances for members
7 Meetmgs of the Board
8 Disclosure of mterest
9 CommIttees of the Board

10 Hazardous Chemicals CommIttee •11 ReglOnal and dIstnct offices of the Agency

PART II-ENFORCEMENT AND CONTROL

12 Power of Agency to request for enVIronmental
Impact assessment

13 Enforcement notlcr
14 Power of MInIster relating to enforcement notIce
15 EnvlI onment Prouectton Inspectors and theIr powers

I PART In-NATIONAL ENVIRONMENT FUND

16 EstablIshment of EnVIronment Fund
17 Object of Fund
18 Management of the Fund
19 FunCt10ns of the Board In relatIon to the Fund

•



5. (1) A member of the Board other than the Executive Tenuuor

DIrector shall hold office for a penod not exceedmg three ~~eb~:s

years and shall on the eXpIration of that period be eligIble

for re-appomtment

(2) A member of the Board other than the ExecutIve

DIrector may at any time by letter addressed to the Presi

dent resign hIS office

(3) A member who IS absent from three consecutive

meotmgs of the Board WIthout suffiCIent cause shall cease

to be a member

(4) The Chairman or a member of the Board may be

romoved from office by the PreSident for InabIlity tc. per

form the functIOns of hiS office, for stated mIsbehaVIOur

or for any other Just cause

(5) The Chairman of the Board shall through the

Mlmster notify the PreSIdent of vacancies that occur m the

membership of the Board wlthan one month of the occur

ronce of tho vaoancy

6 The Chairman and the other mombers of the Board Allowances

shall be patd such allowances as the MlnIstert In consultation :~mber8

Wtth the MtOlster responsIble for Fmance, may determme

7 (1) The Board shall meet for the despatch of busmess Meetings of

at such tImes and In such places as the ChaIrman may deter- the Board

mme but shall meet at least once every three months

(2) The ChaIrman shall upon the request of not less

than one-thIrd of tho membershIp convene a speCIal meetIng

of tho Board

(3) The quorum at a mooung of the Board shall consist

of seven members and shall Include the ExecutJ.ve Drrector

or the person aatmg 10 that capacity

(4) Every meetmg of the Board shall be preSided over

by the Chatrman and 10 hiS absence by a member of the

Board elected by the members present from among therr

number

(5) QuestIons before the Board shall'be de<udod by a

malOrrtv of the members present and votmg
v\

~

•
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3 The Mmlster may give to the Agency such dtreatlveS

f a general nature as to tho pohCY to be followed by the

..goncy 10 the performance of Its functions as appear to the

.1tntster to be necMc;ary 10 the public mterest

4 (1) The goverl1lng body of the Agency shall be a

Board which shall be responc;lble for tho dlscharge of the

functIOns of the Agency

(2) The Board shall consist of the followlllg mombers

appomted by the PresIdent In consultatIOn With the CounCIl

of Stato-
(a) a chatrlnan who shall be a person knowlcdgb

ablo 10 envIronmental matters,

(b) tho Executive Director of the Agenoy,

(e) a representatlve of the Council for SClentlfic

and Industnal Research, not below the rank of

Prll1C1pa I Research Officer,

(d) a r6presentatlve of the Ghana Standards

Board, not below the rank of Prmclpal SCIOOt!-

fie Officer,
(e) a represcmtatlvo, not below the rank of Dtrector

from tho Mmlstrlos responSible for-

(I) EnVIronment,

(11) Local Govornment,

(111) FInance,

(IV) Health I and
(v) EducatIOn,

(j) a representative of tho ASSocIation of Ghana

Industnes I and
(g) three other persons at least one of whom shall

be a woman
(3) One of the members appomtod under subsection

(2) (g) of thiS 4\ectton shall be a person knowledgeable 10

finance or oommerce
(4) The President shall 111 makmg the appomtments

.."",~,.I'i fO the knowledge, expertIse
1 ~h t", the

•
EnVIronmental ProtectIOn Age/u-y A<"l, J.I':I't

•
M\".L. .~v

~
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2. The functions of the Agency are-

(a) to advise the Minister on tho formulation of
pohcles on all ac;pectq of the environment and
In particular make recommendatIOns for the

protecllOlt of the envlronme.lt,

(b) to co-ordmate the activities of bodies concerned
with the technical or practical aspects of the
environment and serve as ,I channel of com
mUnicatIon between ...uch bodIes and the

Mlillstry,

(c) to co-ordlltate the activIties ot ~uch bodIes as It
consIders appropnate for the purposes of
controlling the generatiOn, treatment, storage,
transportation and disposal of mdustnal waste,

(d) to secure III collabOl auon with ~uch persons as
It may determme the contlol and prevention
of discharge of waste Into the ellVlronment
and the protectton and Improvement of the

quaht}' of the environment

(e) to collaborate With such foreign and Interna
tional agenCies as the Agency considers necessary

for the purpo~e~ of thIS Act,

(f) to ISSUe cllvlron.nental permlt~ alld pollutIon
abatement noticeS for controlhng the volume,
types, constituent'> and effects of waste dIS
charges, emISSions, depOSits or other source of
pollutants and of substances whIch at e hazard
ous or potentially dangerous to the quality of
the environment or any segment of the environ-

ment,
(g) to Issue notice In the form 01 directives, proco-

dures or wal'mngs to such bodies as It may

•

determlOe for the purposo of controllIng the
volume, 'lnten~lty and qualIty of nOise In tho

enVironment,
.t ",rtAlm"~ rp l:t,t102 to •

the dIscharge of wastec; and the control of
toxIC substances,

(r) to ensure compha'lce With any laid down envlr
onmontal Impact assessment procedures In

the plannmg and executIo., of development
proJects, mcludl11g compha"co 10 respect of
eXIsting projects

(j) to act 111 halson and co-operatIOn With govern
ment age.1Cles, DIstnct AssemblIes ana other
bodIes and IllSlJtUtiOllS to control pollutIOn
and generally pi otect the e1lvlJOnment,

(k) to conduct investigatIOns mto envIronmental
Issues and ataVlse the MInister thereon,

(l) to promote studIes, Ieseal ch, surveys and analy
ses for the Improvement and protectIon of the
enVIronment and the mamtenance of sound
ecological syc;tems IJ1 Gha.1a,

(111) to Illltlate and pUlsue formal and non-formal
educatIon programmes for the creation of
public awalelless of the envIronment and Its
Importaf'ce to the economic ana SOCial hfe of
the country,

(n) to promote effective plannmg 1Il tlie manage
ment of the environment,

(0) to develop a complehei''iIVe database on the
envlronmont and envlfonmental protection for
the IIlfOrmatlon of the publIc,

(P) to conullot semlnalS a'1d halOIng programme~

and gather and pubhsh reports and Informa
tIOn relatmg to the envlrollment,

(q) to Impose and collect envfI onmental protectIOn
levleo; In accorJance With thlc; Act or regula
tIOns made under tlU5 Act

(r) to co-ordlllatc WIth such InternatIOnal agenCIes
as the Age'1cy conSiders necossary for the
purposes of thiS Act, and •

(s) to perf?rm any other functions conferred on It
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(6) The Chairman or the person presldmg at a meet

Ing of the Board shall In the event of equality of votes have

a second or castmg vote
(1) The Board may co-opt any person to act as an

adviser at Its meetmgs but no co-opted person IS entitled to

vote at the meetmg
(8) The validity of the proceedlllgs ot the Board shall

not be affected by a vacancy among ItS members or by a

defect In the appomtment or qualificatIOn of a member

(9) Except as odterwlse expressly provided for under

thiS section, the Board shall determme and regulate the proce-

dure for Its meetmgs

8 (1) A member of the Board who IS directly or mdlrectly

mterested 10 any matter bemg considered or dealt With by

the Board shall disclose the nature of hIS IOterest at a meet

109 of the Board and shall not take part In any deliberation

or deCISion of the Board With respect to the matter

. (2) A memb~r who falls to dIsclose hIS IOterest under

subsectIOn (2) of thiS section shall be removed from the

Board

es 9 The Board may for the discharge of the functions

of the Agency appomt committees of the Board compns

109 members of the Board or non-members or both and

assIgn to any such committee such functlon6 of the Agency

as the Board may determme

us 10 (1) WIthout prejudice to sectIOn 9 of thiS Act there

5 IS established by thIS Act a committee of the Board to be

ee known as the "Hazardous Chemicals CommIttee"

(2) The Hazardouc: Chemlcalc: CommIttee shall con

SiSt of-
(a) the Executive Director who shall be the Chairman,

(b) one representatIve of the-
, c (l) Ghana Standards Board,

~ • J (Ii) Ghana AtomIC Energy CommISSIon,

~ (m)' Ghana Cocoa Board,
(IV) Crops Servlce<, Department of the

\AtnldN of Food and Agriculture,

(v) Vetennary SerVIces Dopartmcnt of the
Mlmstry ofFood and Agnculture t

(VI) CounCil for SCIentIfic and Indus
tna I Research,

(c) three officers from the Agency t and

(d) three other persons bemg persons WIth spo

olahsed knowledge and experience m tOXIC
chemIcal management

(3) rhe functions of the Hazardous Chemicals Com
mittee "hall be to-

(a) mOllltol the u~e of hazardous chemIcals by
cOUecttng InformatIOn on the ImportatIOn,

exportatIOn, manufacture, dlstnbutlOn
t

sale,

me and dlsposP I of such chemicaIs t

(b) adVise the Board and the Executive DIrector
on the regulatIon and management ofhazardous
chemicals, and

(c) perform such other functIOns relating to
such chemicals as the Board or ~he Executive
DIrector may determ1l1e

11. (1) There shaH be establIshed 10 each regIOnal capital Regional

of Ghana and 10 such dlstncts as the Board may determme and district

regIOnal and district offices of the Agency ~~Ag~cy

(2) A regional or dlstnct office of the Agency shaH be

prOVIded WI th such pubhc officers as the Board m consul

tatIon With the Pubhc Services CommISSIon shall deter
mme

(3) A regional or dlstnct office of the Agency shall

porform such funotIone; of the Agenc} 10 the ]eglOn or
dIstrict as the Board shaH direct

PART II-ENFORCEMENT AND CoNTROL

12 (1) The Agency may by notlQe In WfJtmg require

anf person responSible for any undertaICmg whtch In the ~~::~o

0plnton of the Agency has or IS hkely to have adverse effect request for

on the enVlfOnmf'nt to Cillhmlt to tht" Ap'C"nrv 1n TC"c;nf'('t of environ.



PART 111- NATIONAL ENVIRONMel'.'T FUl'oID

16. (1) Thore IS establIshed by thIS Aot a fund to bo Establish
known as the National EnVIronment Fund referred to In ;rent of
thIS' Act as the ClFund" • ,,~ -- m:~o~~nd.

Al) The sources of money for the Fund shall bo- •
., (a) grants fJ om government for tho protection or

(2) Where authoflzcJ by the MlnJster actmg by
virtue of subsection (1), a pohce officer, an officer of the
Agency or any public officer authonsod by the MInIster
may use such force as may be necessary for the purpose of
ensuring compliance With the enforcement nobce

(3) Any person who hlOders or ob~tructs any person
actlOg under thts section commIts an offence and shall be
liable on summary convlc!Jon to a fine not exceedIng
fll500,OOO or to Impnsonment for a term not exceedmg SIX

months

(4) Any amount reasonably mcurred by the MID1ster
or any mSlltutton to prevent or stop the offendmg actIVIttes
may be recovered from the person responsIble as a CIVIl
debt, unless a court considers that the amount was mcurred
unnecessanly

15 (I) There shall be appomted by the Board officers EnVlron
deSignated as EnVironment Protection Inspoctors referred ~ent
to 10 thiS Act as "I nspectors" olectlonInspectors

(2) An Inspector or any person authonsed by the ~~~elr
Board may at any reaso,lable time enter any premises for
the purpose of ensurmg comphance With thiS or any othol
law pertammg to the protection of the environment and
shall, If reqUIred to do so by the person 10 charge of tho
premIses, produce hiS authOrity to the person

(3) Any per'ion who assaults or obstructs a duly
authonzed person act10g 10 the exeautJon of hiS duty under
subsection (I) commits an offence and shall be hable on
summary conviction to a fine not exceedmg 0500,000 or
to Imprisonment not exceeding SIX month~ or to both

'd
~
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Ie undertakIng an envlfonmontal,mpact os.essm
ent

""n
unIng .uch lOfonnallon w,thin .ueh pcnod as sball be

peelfio:l In tho notice
(2) Where the Agoncy ,ssues a nollOO under .ub-scC

llon

I). It sha\l Inform any organ or department of government
that haS responstblhty for the "sue of any lloonce. permIt,
approval or con.entln conncollon WIth any matter affectlOg
tho envlfo

nment
tbat the nouce has been ISSUed, and the

organ or department .ball not grant the licence, permIt.
approval or consent unless It bas hoen notIfied by the AgenCY
that tho nollce bas been complied WIth -

13 (I) Where It appears to tho AgonCY tbat tho actlV'UOS
of any undertalung poses a S""'OUS \hrOl1

t
to the ouvlfon

mont or to public health, tho AgeuCY may .erv
o

on tho
person cespon.,blo for tho undortalong. an enforcem

ont

notIce roqulflng hIm to tako such stops as tho AgonCY
thInks n....

sary
to prevent or stop tho act.vlt.os

(2) An onfoccemont nollCO sball spoo,fy

(a) tho offendtng acttVlt)',
(b) tho stepS roqUlcod to be taken, and
(c) tho t.mow.thlnWh.ch the stopS shall bo tak

on
,

(3) Tho AgenCY may tit an onfoccement no
llce

dlfcot
the nnmed.ato ....atlon of tho otTondlng acllvlty whero
.t constders that the Clfcumstances SO demand

(4) Any petson who acts contrary to an enfor..
ment

noll
OO

ISsn
ed

under thIS sectIon commIts an otTen
ce

and
shall be hablo on summary conv,ctlOn to a fino not exceed
109 e2 m.I\IOn and 10 default to Impnsonmont for a term

not exoeedlng one year
, .r 14 (I) Whero a potson to whom a nouce has been
_ served under subsecl'OIl (I) of sectIon 13 fatls to comply

l~~:~nt With theecuves contatoed 10 the no
t
•
co

wl
thlO

the stI'" pul
ated

0 or such furthet per.od as the AgencY may. .h. Mlnlstor, may w.thout prejUdIce to a pros
ocu

, '\ nr • ~tlOn 13, tako such stopS as
1 .. .-A "utth tho
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PART IV-ADMINI<)TRATION AND GENPRAL PROVISIONS

20 The Board may create suoh departments or diVISions OrgaOls<l

m the Agency as the Board may conSider necessary for the ~on of the

effiCient dlsohalge of the functIOns of the Agency geney

22 (1) The Agenoy shall have suoh other officers and AppOint

employees as may be neoessary for the proper and effectIve ment of

performance of Its funotIons under th,s Act other staff

(2) Other public officers may be transferred or

seconded to the Agency

(3) AppOIntment of officers of the Agency shall be

made by the PreSident In accordance With the advico of the

Board given In consultatton WIth the Public Services

CommiSSIon and upon suoh terms and condItIons as the
"''''''t''\,.. .. t ..,O' "llthrl1lt" <:h~l1 rtptt"T"mtne-

21 (1) There shall be appomted by the PreSident In Execullve

accordanoe With the adVice of tho Board given In consulta- Director

tlOn With the PublIc ServIces CommissIOn an Executive f::c~~ns

Director of the Agemoy who shall be the chief executive of

thl' Agency

(2) The Executive Dlreotor shall hold office on such

terms and cOl1d1tlOns as shall be speCified In hiS Jetter of

appoIntment

(3) Subject to such general dlreotIves as the Board

may give, the ExecutIVe Director shall be responsIble for

the directIOn of the work of the Agency and for the day to

day adn1Jl1lStra110n of the Agency and shall ensure the

Implementation of the deciSIons of the Board

(4) The Executive Director may delegate such of

hIS duttes as he may determme to any officer of the Agency

but the Execut1ve Director shall not be relIeved from

ult1mate respon'ilblhty for the dIscharge of any delegated

functIOn

(5) The Executive DIrector shall act as secretary to

the Fund

/

o

of

lage-
It of the
~d

~unel\ons

)[the
Board U\

re1ahon to
the Fund

\.A\
~
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(b) levies collected by th6 Agency lO the per

formance of Its functions,
(c) donabons from the general pubho, Institutions

and orgamsat1ons, and

(d) g1fts

17 MomeS of the Fund shall be applJed for-

to) environmental educatIon of the general pu
bhC

,

(b) research, studies and lOvestlgatlons relating to

the functions of the AgfJOOY,

(e) human resource development, and
(<1) such other pnrpos.. as the Board In cons

ulta


hon Wtth th6 Mt01ster may determlOe

18 (
1
) The Fund shall be managed and admlmstered

by the Board whIch shall fnr thIS purpose Include thc
controller and Accountant-General or Ius representative

(2) All momes for the Fund shall be paid Into a

bank account for the purpose opened by tho Board w,th
the approval of the Controller and Accountant-General

(3) Th. prov,Slons und.r seollons 2S and 26 of tlus
Act on accounts and aud,t and annnal r.port shall apply to

the Fund
19 (1) The Board shall for the purpose of managmg

tho Pund-(a) formulate poho,es to generate mon.y for the

Fund,(6) determu
lO

the allocations to be mad. towards

tho objects of the Fund, and
(e) determlOe annual targets of tho Fund

(2) Th. Board may ,nvest such part of the Fund as

,t c<lnsiders appropnale ,n government securltl.s or In
suoli"madner as may be approved by the ~"hmster 1n con"

sultatton With the M101ster for F1na
nce

, "tc: ''isued from the Fund shall be
.... n ..rt the Executive

•
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•
Act 490
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27 (1) Tho Executive DIrector or any officel of tho Request for

Agoncy authOrized by the ExecutIve Director may request information

In wntmg from a'1y person or request any person to attend

at a time and nlace speCified to give any mformatlOn which

tho Executrve DIrector conslCiers reasonably necessary for
the purposes of thl!> Act

(2) Any per~on who-

(a) Without rt)asonablo excuso fads to Pi oVlde
lIlformatlOn requested undor subsection (1), or

(b) WIthout reasonable excuse refuses or faIls to
attend as roquested under subsection (1), or

(c) knowl11gly prOVIde!> false mformatlOn or any
InformatIOn whwh he has no foason to beheve
to be true, or

(d) obstructs any pubhc ofhcer tn the lawful
executIOn of any powers undor thIS Aot I

oommlts an offence and IS hable on convlotlOn to a fino

not exceedlllg e:2 mllhon or to lmpnsonment for one year
or to both

(3) Where an offence IS commItted under thiS Act or
regulatIOns made under It by a body of persons-

(0) III tho oa~e of body corporate other than a
partnerswp, every director or an officer of the
body shall dl'\o be <.leemod to be gUIlty of tho
offence, and

(b) In the oase 01 a partl,elshlp every partner or
officer of that body sball also be deemed to be
gUIlty of that offence

(4) No person ~haU be deemed to be gUilty of an

offenoe by virtue of subsection (3) of tbls sectIOn If he

proves that the offence was commlttod WIthout hiS know

ledge or oonOlvance and that he exorcIsed all due care and

dlbgence to prevent the CommISSIon of the offence havmg

'egard to all the circumstances •

28 (1) The Mmlster Illay on the adVice of the Board cgulatlons
~ ..t. l.,ttntd r

25. (1) Tho Board shan keep books of account and

proper records 10 relation to them and the accounts and

records of the Agency shall b6 tn a form approved by the

Audltor-Gemeral
(2) The accounts of the Agency shall be audltod by

the Audltor-Genoral wlthm SIX months after the end of

eaoh finanolal year

(3) The finanolal year of the Agency shall be the

same as the finanCial year of the government

(4) The Executive Dtrootor shall prepare budget

esttmates for each finanCial year and prescnt the estimates

to the Board for ItS approval not later than two months

before the end of the finanCial year

26 (1) The Board shall as soon as practicable after the

oxprratlon of each finanCIal year but wlthm SIX months

aftor the end of the yoar, submit to the MIOlster an annual

report covenng the actlVltles and the operatIOns of the

Agency for the year to which the report relates

(2) The annual report submitted under subsection

(1) shan mclude the report of the AudItor-General

•

(3) The M101ster shall wltwn tWo months after the

pt of the annual report submIt a report to parhament

With suoh statement as he may oonslder necessary

Annual
report and
other
reports

Accounts
and audit

(4) Tho Agency may engage the services of suoh

~xperts and consultants as the Board may detormtne

{'"",'On 23 Tho PresIdent may 10 accordance wIth article 195 (2)

,r..:~ or of the Constttutlon delegate hIS poWer of appomtmenl of

lent public officers under thIs Part

~penses of 24 Parhamtmt shall annually prOVide to tho Agency

he Aacncy suoh sums of money as may bo necessary for tho officlent

dlschargo of Its fUllatlOns under thIs Act

I
I~
~
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I ""I"'"'~f1;I'ii I ,

"person responSible" m rebUIOl1 to any under..
takmg, enterprIse, constructIOn or 'develop
ment, Includes any persoh at.whose .ordo( or I

on wh6se behalf the undertakmg, enterprIse,
constructIOn or development 1S bemg dono
orwtlJ be done. 1 ':. jll.

"prenuses" lrcludes any b~Jldlllg, land; Ship-,"'1ur-"
~ craft, caravan but does not Jnchide'a"'butldl'hg~Wl

~ or place. usod exclUSIvely as a dwelllQg house
of • AU'l, ;

30 (1) The Elwlronmental Protection CounCil Decret:l, DlssolulIon,

1974 (N ReD 239) and the EnVIronmental Proteotton rePfal and

1 Council (Amendment) Decree, 1976 (8 M C D 5~ are Ves mg

•. repealed by thiS Act and accordingly the Council estab)ishl!dt

% under that Decree ts dissolved I I ~, 1

(2) Notwithstanding tho repeal under thiS sectIon
any mstrument, any permit or order Issued unddt the

~epealed enactment and m foroe at th. oommenoement~of

thiS Act shaJl continue In force until altered or revOked

z vnder thiS Act I II

'1. ~

I (3) All fights, assets, properties,' 0l?hgabol1§~'lia1S1hl ,

des-held for or on behalf of the dlssolv&l Envlf6nmeiilal11 

P[otectton Council and aU persons employed for.. .or ~y ·me r

d~ssolved Councd are by thts seotlon transferred '"to the
A)gency established under thIS Act • -l ~

: ( t'

~

I

'\

q

'\' ,.
'J

J

\'.,i, , ~
I'

Environmental Protection Age"cy Act, 1994

(2) WIthout proJudlce to the generalrty of subsectlotl

1) of thls section, suoh regulatIOn may provide for-

(a) standards and code of practice relatmg to the
protection, development and rehablhtatJOn of

the envlTonmenl, I

(b) the category of undert~kwgs,_enterpnses, coll
structlO 115 or developments in respect of whtCh
e'1Vlron mental IIllpact -assessment or enVIron
mental management plan IS reqUIred by the

Agency,
(c) the type, -quanttty, conditions Of ooncentratl<jn

of substances that may be released tnto t1;1.e

environment, I

(d) die mal1llt~cture, llnportabon, use, colleotlon,
storage, recyolmg, recovery or disposal of
su!,stances whIch may be hazardous to the

enVITOl1ment.

(e) the disposal o( waste generally,

(j) the protectIon of any partloular speCIes of

fauna and flora.
(g) Il1dlt~1 '> III le!>peol 01 which fees are payable

and the amount payable, and

(h) mattel'> tOt whIch per~lllls are reqUIred under

tht,> Act
(3) NotWlth~tandlHg !>ectlO1\ 9 of the Statutory

Instruments Act. 1959 (No 52) regulatIOns made under
thIs section may Impose a penaltY n6t exceedtng (2':2 mtU[on
or Impnsonment for a term not exceedtng one year or b~th
and 10 the case of a contlnUlng offence an additional penalty

not exceedmg (2':200.000 III tespect of each day on which the

~ offence tS contlJ'ued
~ , i

tt 29 In thIS Act unless ..he, context otherwise reqUlreS--
I ~ I

4(Boardu 'means tne governtngtbody provIded for

,,"der section 4 (1) of thtS Act,
~~~"n~,hl,.. for
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• 10 INTRODUCTION

1 1 Background

The National EnVIronmental Policy alms at ensunng a sound management of resources and

the environment and to avoid any exploitation of these resources In a manner that might

cause Irreparable damage to the enVIronment The pohcy endorses the preventive approach

to environmental management and emphasises the need to promote SOClo-economlC

development within the context of prescnbed acceptable environmental standards and

safeguards In effect It seeks a reconcIliation' between economic planning and enVIronmental

resource development with the view to achlevmg sustainable national development

The Pohcy Statement seeks to among other thmgs

• I) to ensure environmentally sound use of both renewable and non-renewable resources

In the process of natIonal development

•

II) to develop procedures for the utIlisation of land resources In a manner that Will ensure

the maximum degree of economy In the use of land and avoid or minImiSe conflicts

III) to Institute and Implement by requmng pnor enVIronmental Impact assessments of

new Investments and developments that would be deemed to affect the quality of the

environment

1 2 The Need for EnVironmental Management

EnVironmental conSIderation IS Increasmgly takIng centre-stage In development planntng and

policy deCISion-making process at all levels IndIVIduals busmess enterpnses natIonal and

global ThiS IS due to growing concerns over the damage berng caused to the enVlfonment by

vanous actIVItIes rn our quest for SOCial progress and economic development It IS now Widely

accepted that the quality of hfe IS bemg threatened by the effects of air and water pollution the



destruction of forests degradation of agnculturallands and uncontroUed exploitation of natural •

resources

Our current destructive paths of development are clearly unsustainable and there IS now the

need to preserve the Integnty and the natural resource base of the environment, both for the

present and future generations through effective envIronmental management Interventrons

and strategies

EnVIronmental Impact Assessment(EIA) IS one of the environmental management tools that

has the potentral to contnbute towards the sustainable use of environmental resources It IS In

recognrtron of the Immense demonstrated potentral of EIA, that the Environmental ProtectIon

Agency(EPA) Act 490 mandates the Agency to ensure compfJance of aU Investments and

undertakings with any laid down environmental Impact assessment procedures In the plannrng

and execution of development projects including compliance In respect of eXisting projects

20 THE ENVIRONMENTAL IMPACT ASSESSMENT PROCESS •
2 1 EnvIronmental Impact Assessment In Ghana

EnVironmental Impact Assessment (EIA) IS recognrsed and applied m Ghana to projeetl

development planning as weU as other undertakings as an environmental permitting pre-

requIsite and a major envIronmental management tool Procedures now eXist whIch have

evolved over tIme since ErA became a requIrement In Ghana m 1989 to screen and evaluate,

aU developments, undertakings projects and programmes whIch have the potentIal to give

nse to slgnrficant envIronmental Impacts

These procedures establrsh an EIA process of which one pnnclpal objective IS the

requirement to provIde enough relevant mformatlon to enable the EnVironmental ProtectIon

Agency to set an appropnate level of assessment of any proposed undertaking Investment or

programme for the necessary review and to faCIlitate the deCISion-making process for

EnVironmental Impact Assessment approval The information may be gathered through an •

environmental Impact assessment study and published In an EnVIronmental Impact Statement

2
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• (EIS) Prehmrnary EnVIronmental Report (PER) or Just by completIng an EIA Registration

Form depending on the complexIty/nature and location of the proposed undertaking

2 2 Purpose Of EnvIronmental Impact Assessment

The purpose of environmental Impact assessment IS

(a) to support the goals of enVIronmental management and sustainable development,

(b) to Integrate envIronmental management and economIc decIsions at the earhest stages

of plannrng an undertakIng programme or Investment,

(c) to predict the consequences of a proposed undertaking from the environmental,

social economic and cultural perspectIves and to develop plans to mitigate any

adverse Impacts,

• (d) to provIde avenues for the Involvement of the public, proponents private and

government agencIes In the assessment and review of proposed undertakings

•

3 0 EIA PROCEDURES

31 Registration

Every undertaking/development that may have an Impact on the environment IS reqUired to be

registered with the EPA A special form for thiS purpose Environmental Assessment Form IS

available at EPA offices the Registrar General s Department the Dlstnct MUnicipal and

Metropolitan Assemblies (see Appendix 4)

The responsibility for reglstenng an undertaking/development lies with the proponent

The responsibility for determining what constitutes an Impact on the enVIronment with respect

to an undertaking/development lies with EPA

3
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32 Screenmg

Withm 25 days from the time a registration form IS received the Environmental Protection

Agency wIll make a deCISion by placmg the undertakmg at the appropriate level of

assessment

[n making the decIsIon at this stage consideratIon WIll be given to the followmg

(I) the [ocatlon, size and output of proposed undertaking

(II) the technology to be used

(m) concerns of the general public

•

(IV) land use consIderatIons

(v) any other factors relevant to the partIcular undertakmg •
A screemng report wIll be prepared summanslng the decIsIon reached which could be one of

four decIsions (see AppendIx 2)

(I) objection to the undertaking

(II) No objectIon to the undertakmg

(III) Prellmmary EnVIronmental Assessment Will be reqUIred

(IV) Environmental Impact Assessment reqUIred

3 Seopmg

4

•
A \4\PM2JA020 OOC\0410419S\10 03 AM



•

•

•

Whenever the screening result of the Initial registration of the proposal or a sUbsequent

Preliminary Environmental Report (PER) Indicates that significant adverse environmental

Impact may result from the undertaking the proponent will be reqUired to submit an

EnVlronmentallmpact Statement (EIS)

The first step for the proponent IS to commISSion a thorough fact finding evaluation of the

proposed (altematlve) slte(s) and to consult with Interested and affected parties such as

government officials (relevant mlnlstnes departments- to1:af 3tnhontJes etc), traditIonal

authontles and members of the pUblic The objective IS to determme how their concerns and

others will be addressed In the terms of reference for the EIA Furthermore, the scoplng

process Identtfies all the key Issues of concern

3 4 Terms of Reference

The proponent prepares draft I Terms of Reference" (TOR) and submits ten (10) copIes to

EPA The draft TOR must indIcate that the EIS will mclude

(I) a descnptton of the proposed undertakl1;l9 and an analysIs of the need/reason for the

undertaking

(II) the objective of the undertakmg

(III) other opttons for carrymg out the undertakmg

(IV) alternatives to the undertakmg

(v) a descrlptlon of the present environment that would be affected directly or mdlrectly

(VI) a descnptton of the future envIronment predicting Its condition If the undertakmg did not

take place

(vn) the Impacts that may be caused to the environment by the undertakmg

5
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(VIII) proposed measures to prevent or mitigate all adverse Impacts,

(IX) an evaluation of opportunities and constraints to the environment of the undertaking

(x) a proposal for an envIronmental management programme to cover constructional,

operational and decommissioning stages of the undertaking

(XI) proposals for a programme of public Information

The draft TOR will be studied by EPA and where necessary a VISit to the slte(s) will be made

The outcome of the study on the TOR which could either be a rejection or

revIsion/modification or acceptance/approval will be communicated to the proponent within 15

days on the receipt of the TOR

On approval of the TOR the proponent may start work Immediately on the preparation of the

EnVIronmental Impact Statement

3 5 Environmental Impact Statement (EIS) Preparation

The proponent commiSSions detailed EnVlf~:mmental Impact Assessment study involving

baseline survey and Inventory development proposal options potential Impact Identrficatlon,

prediction and evaluatron mitigation considerations and commitments as well as a relevant

enVIronmental management programme and other contents of the TOR

In the course of gathenng data for the EIS preparation the proponent IS reqUired to InItiate a

pUblic Information programme for the area likely to be affected by the undertaking Through

such a programme, local reSidents Will be fully mformed of the nature of the undertaking and

ItS effects on the enVIronment Copies of all reports on onglnal studies undertaken In relation

to the EIA Will be made available to EPA The concerns of the public shall be recorded and

must be addressed In the EIS Public notlce'of the assessment process for the undertakmg

6
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•

•

•

will be Issued by EPA through newspaper advertisements and/or by announcements posted In

appropnate public places

3 6 Environmental Impact Statement Review

Once the final draft of the EnVIronmental Impact Statement IS completed, the proponent shall

submit 10 copies to EPA Copies shall be made available to appropnate Dlstnct

MUOlclpal/Metropolltan Assemblies A 21-day public notice of the EIS publication shall be

served by EPA for public Information and reaction, through media advertisement or posting to,

appropnate places as part of the review process EPA will collate pUblic views and shall

undertake a field/site venficatlon exercise If considered necessary

If a strong public concern over the undertakmg IS indicated and Impacts are extensive and far

reaching, EPA shall refer to the Ministry responsible for the EnVIronment to hold public heanng

relating to the assessment The MInister would apPoint a Board who wIll organise the public

heanng on the proposed undertaking ThiS Board will consist of three to five persons The

Chairman will not be a resident of the area affected by the undertaking, but at least one-third

of the Board's membership will reside m the geographic area, and the heanngs will be held

there The mformatlon received at these heanngs together with the final report and any

recommendations of the Board may be made public In the event where public heanng IS

held on an undertakmg the processmg of the application may extend beyond the normal 90-

day penod for processmg an application

3 7 EnVironmental Permitting DecIsion (EPD)

3 7 1 Environmental Impact Statement (EIS)

Where the draft EIS IS found to be acceptable the proponent shall be notified to finalise the

EIS FollOWing submiSSion of 10 hard copies of the final EIS and a copy of 3 5 floppy diskette

(ASCII format) to EPA the proponent shall be Issued an EnVIronmental Permit for the

proposed undertaking

If the EIS IS not acceptable the proponent may be requIred to re-submlt a reVised statement

at a later date or to conduct further studies to mOdify the statement as necessary

7
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•3 7 2 Prellmmary Environmental Report (PER)

2 The reqUIrement for an PER IS to provide suffiCIent information on the undertaking as a

sound basIs for the decIsIon-making on whether an EIS IS requIred for the undertaking or not

If the decIsion indIcates that EIS IS reqUired then an EnvIronmental Permit cannot be Issued

on the basIs of the PER, and the proponent Will accordingly be advised to continue at or re

route through scoplng (section 3 3)

If the PER IS accepted then an EnvIronmental Permit will be Issued to the proponent This

does not preclude other IIcence(s) for carryIng out the undertakings

3 7 3 Registration

If the decIsIon Indicates that no further mformatlon IS required beyond the regIstration proposal

stage, then the proponent Will be Issued With an Environmental Permit for the undertaking

3 7 4 Validity of EnvIronmental Permit

There IS a time limit on the validity of the envIronmental decISion by EPA The deCISIon IS

effective for a penod of one year from the date that the proponent IS adVised of the decIsIon If

work has not commenced on the undertaking wIthin that penod the onglnal decIsion becomes

vOid and the undertaking must be re-reglstered

40 fEE

Where the undertaking IS approved the proponent shall pay a fee pnor to collectIon of the

EnVironmental PermIt The conSideration fee shall be determined by EPA

50 POST-AUDIT

•

EPA shall undertake evaluation of posItive and negative Impacts of the development dunng

Implementation of project actiVItIes ThIS Will allow for compliance enforcement as well as

learning from mistakes faCIlitate Impact management and handling unantIcIpated Impacts to •

aid In the Improvement of EIA process and practIce

8
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51 ENVIRONMENTAL MANAGEMENT PLANS

All undertakings In Ghana shall be covered by Environmental Management Plans (EMPs)

After one year of operation, a proponent IS expected to submit an EMP every three (3)

years (Refer to Appendix 11)

52 ANNUAL ENVIRONMENTAL REPORT

UndertakIngs which have prepared or are covered by EISs and/or EMPs are also expected to

submit annual environmental reports on their operations (Refer to Appendix 12)

6 0 PENALTIES

Proponents who fall to comply With the requirements of the Environmental Impact Assessment

Procedures shall be subject to the appropnate provIsions In the Environmental Protection

Agency Act (Act 490)

9
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APPENDICES

APPENDIX 1

DEFINITIONS

EnVironment

In the context of this document, "Environment" IS understood as the whole set of natural or

biophysical and man-made or soclo-cultural systems In which man and other organisms live

work and Interact

EnVIronmental Impact Assessment(EIA)

This IS a process for the orderly and systematic evaluation of a proposal including Its,
alternatives and objectives and Its effect on the environment InclUding the mitigation and

management of those effects The process extends from the initial concept of the proposal

through ImplementatIon to completion and, where appropriate, decommissioning

EnVironmental Impact Statement (EIS)

ThiS IS a document prepared by the proponent to present the case for the assessment of their

proposal as part of the enVIronmental Impact assessment process

EIS ReVIew Report

ThiS IS a document prepared by the assessing authonty to review the contents of an EIS to

prOVide environmental adVice on the proposal to deCISion-makers to facIlitate declslon-maktng

EnVironmental Slgmficance

In the EIA context EnVIronmental slgmficance IS a Judgement on the Importance and

consequence of anticipated change Imposed on the environment by a proposal

Monitoring

Momtorlng IS a term used In EIA to descnbe 'both the checking of the predicted Impacts of a

proposal In order to Improve environmental management practices and to check the effiCIency

and effectiveness of the EIA process and the reporting of the results

10
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AudIt

Audit IS a term used In ErA pnnclpally to descnbe the check for compliance with condltrons of

environmental approval but also as an Internal review of environmental management

practices by proponents Addltronally It IS a form of site evaluation tor environmental lIablllty-

before purchase or development by proponents The reporting of results applies to all of

these uses of audit

Public

The pUblic Includes any individual or group of indIVIduals

Undertaking or Development

An undertaking or development IS any enterpnse activity project structure bUilding work

policy proposal Investment legislation plan or programme whose ImplementatIon may have

a Significant environmental Impact Also such others as modification extension abandonment

demolition or rehabilitation of undertakings and developments fall within this definltron

Proponent/Developer

Any person or group of persons who carry out an undertaking or proposes to carry them out

whether they be corporations companies agencies groups or indiViduals are descnbed as

proponent/developer A proponent may be either the person or organisation which owns

manages controls or finances an undertaking

Prellmmary Environmental Report (PER)

A Preliminary Environmental Report IS a document which prOVides detailed mformatlon than IS

contamed In the Registration Form especIally concerning the effects whIch the undertaking

would have on the environment as defined In the screening report

11
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APPENDIX 2

SCREENING DECISIONS

1 OBJECTION TO THE UNDERTAKING

An objection deCISion means that the undertaking as indicated In the registration form IS not

acceptable and must not proceed

An objection to a proposed undertaking or development raIsed at the screening stage could be

due to the following

(a) the result of Inappropnate Siting,

(b) environmental senSitIVIty or Incompatible landuse, etc

2 NO OBJECTION TO UNDERTAKING

A no objection deCISion to the undertaking means that the undertaking may proceed as stated
10 the registration form (of the EIA form) subject to relevant Acts, Bye laws and/or Regulations
at any level of Government

12
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• APPENDIX 3

PRINCIPLES FOR PARTIES IN EIA PROCESS

PRINCIPLES FOR ASSESSING AUTHORITY (EPA)

a) Provide clear gUidance on types of proposals likely to attract environmental Impact
assessment and on levels of assessment

b) Provide proposal-specific gUidehnes (or a procedure for their generation) focused on
key Issues and incorporating public concerns, and a clear outline of the EIA process
Amendments to gUidelines should only be based on significant Issues that arise after
gUidelines have been adopted

c) Provide gUidance to all participants In the EIA process on cntena for environmental
acceptability of potential Impacts Includmg such things as the pnnclples of
ecologically sustainable development, maintenance of enVIronmental health
relevant local and national standards and gUidelines codes of practice and
regulations

d) Negotiate With key participants to set an assessment timetable on a proposal-specific
baSIS

e) Seek and promote pubhc participation throughout the process

• f) Ensure that the total and cumulative effects of uSing or altenng community
environmental assets (for example air water, amenity) receive expliCit consideration

g) Report publicly on the assessment of proposals

h) Ensure predicted enwonmentallmpacts are mOnitored, the results assessed by a
nominated responsible authonty and feedback provIded to Improve continuing
environmental management of proposals

I) Ensure that educatIonal opportunities Inherent In the EIA process are actively
pursued *

PRINCIPLES FOR PROPONENTS

a) Take responsibility for prepanng the statement reqUIred for assessment of a proposal

b) Consult the assessing authonty and the stakeholders as early as possible

c) Incorporate environmental factors fOlly Into proposal planmng including a proper
examination of reasonable alternatives

d) Take the opportumty offered by the EIA process to Improve the proposal
environmentally

e) Make commitments to aVOid adverse environmental Impacts where possible
Otherwise take necessary steps to minimiSe such Impacts

• f) Modify environmental management practices In accordance With environmental
momtonng results

g) Identify and Implement responsIble corporate environmental poliCies strategIes and
management practices WIth penodlc revIew *

13
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PRINCIPLES FOR THE PUBLIC

a) ParticIpate In the early stages of the process and evaluation of proposals thrOUge
offenng advice, expressing opInions providing local knowledge proposing
alternatives and commenting on how a proposal might be changed to better protect
the environment

b) Take a responsIble approach to opportunrtles for public particIpation In the EIA
process including the seeking out of objectIve mformatlon about Issues of concern

•

•
14
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• APPENPJX4

ENVIRONMENTAL PROTECTION AGENCY - GHANA

ENVIRONMENTAL ASSESSMENT - REGISTRATION FORM
FORMEA 1

OFFICE USE ONLY

1 PROPONENT
Submitted by

Address for correspondence

ASSESSMENT NO FILE NO

2 PROPOSED UNDERTAKINGIDEVELOPMENT
Title of proposal (General Classification of undertakmg)•
Contact person _

Phone No _

POsltlon _

Fax No _

•

Description of Proposal ( nature of undertakmg, umt processes[f1ow diagram], raw
materials, list of chemicals ( source, types and quantities), storage faCIlities, wastes!
by-products (solid, liqUid and gaseous)

15
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Scope of Proposal (size of labour force, equipment and machinery, installed/production •
capaCity, product type, area covered by facIlity/proposal, market

3 PROPOSAL SITE

Location (attach a site plan/map)

Current zoning

Distance to nearest residential and other facIlities

Adjacent land uses (exlstmg & proposed)

Site description

16
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•

•

•

4 INFRASTRUCTURE AND UTILITIES
Structures (bUildings and other facIlities)

Water (source, quantity)

Power (type, source & quantity)

Drainage

Road

Other major utilities (eg sewerage, etc)

5 ENVIRONMENTAL IMPACTS
Potential effects of proposed undertaking on the environment
(Both constructional and operational phases)

6 OTHER ENVIRONMENTAL ISSUES

17
A I4IPM2JA020 DOC\04/04/95\10 03 AM



PotentIal slgmficant risks and hazards assocIated wIth the proposal (mcludlng
occupational health and safety) Give detaIls Detail briefly relevant environmental
studIes already done and attach copIes as appropriate

7 MANAGEMENT OF IMPACTS AND ENVIRONMENTAL ENHANCEMENT MEASURES

DECLARATION I hereby declare that the
mformatJon provided on this form IS true to the best of my knowledge

•

•
SIgnature

* Attach addlttonal sheets where space provided IS madequate

18
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APPENDIX 5

ENVIRONMENTAL PROTECTION AGENCY

GUIDE FOR COMPLETING AN ENVIRONMENTAL ASSESSMENT REGISTRATION FORM

FORM EA1

The regIstration form IS deSIgned to prOVide enough relevant Information to enable the EPA to
set an appropnate level of assessment for a proposal referred to It

It IS not expected that this form will be appropnate for all purposes and depending on your
proposal a short letter or a more lengthy document may be necessary Instead of this form

PROPOSAL

A sImple bnef descnptlon of the proposal IS requested and should Include Input processes
end results output quantities and timing 1

Please Include flow diagram If available

LOCATION

A map/site plan IS essential

It should mdlcate the geographiC coordinates of site (Longitude and LatitUde) elevation and
slope of the sIte, any nearby areas or features of enVIronmental slgnrficance (e g proposed or
declared reserves water courses wetlands) and adjacent land uses Includmg the nearest
homes or areas zoned reSidential

SERVICES

Details of water supply stormwater drainage power corndors, access to and Impact on
transport can all be of slgmficance and should be noted where relevant

ENVIRONMENTAL IMPACT

Cntena for assessing a project and setting a level of assessment are

1 The character of the receiving envIronment
2 The potential Impact of the proposal
3 ReSIlience of the environment to cope With change
4 Confidence of predicting Impact

1

5 Plans policies or other procedures which prOVIde ways to manage potential
envIronmental Impact

6 Other statutory deCISion-making processes which may prOVide a forum to examine
relevant Issues of concern

7 Degree of publIc Interest

19
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The following potential environmental Impacts may be relevant

•
•
•
•
•
•
•
•
•
•
•
•
•

effects on geomorphology, land stability and landscape
effects on drainage and water quality (surface and ground)
effects on biota
effects on access and transport systems
effects on eXlstmg services Includmg power water and telephone
effects on eXlstmg commumty facIlitIes
effects on eXisting contingency plans for safety and emergency services
effects of emISSions (gas dust and nOise)
management of solid and fluId wastes and stormwater
Impact on adjacent land uses Including any conservation and recreation aspects
Impact of construction and operational actIVIties
visual Impact
social Impact
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APPENDIX 6

UNDERTAKINGS REQUIRING REGISTRATION

AGRICULTURAL AND RELATED SERVICES

AGRICULTURE

Livestock Farms

Community pastures

(a) involving the cleanng of land of greater than 40 hectares In area or*

(b) involving the cleanng of land located In an EnvIronmentally SensItive Area

FrUit and Other Vegetable farms

Management Areas

(a) involving the c1eanng of land Of greater than 40 hectares In area or*

(b) involving the c1eanng of land located In an Environmentally SensItive Area

FISHING AND TRAPPING

Flshmg

Fish or shellfish farmmg In salt water brackIsh water or fresh water where
the proposal Includes the construction of shore-based facIlities other than
wharves

Permanent traps or weir fishenes salt water

Services InCidental to Flshmg

FIsh or shellfish breeding and propagating servIces or fish or shellfish
hatchery services where th~ proposal Includes the construction of shore
based facIlities other than wharves

LOGGING AND FORESTRY

LOGGING

Logging

Management of forested lan~ for the primary purpose of harvesting tImber In
a concession area

FORESTRY SERVICES

Forestry Services

ApplicatIon of pesticides

Introduction of exotic specles.of ammals plants or microbial agents

Establishment of forests m previously forested and unforested areas
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MINING (INCLUDING MILLING). QUARRYING AND OIL WELLS

MINING

Metal Mines
Non-metal Mines

CRUPE OIL AND NATURAL GAS

Crude 011 and Natural Gas

Crude ollar petroleum production facIlities

Natural gas production facllltJes

QUARRIES AND SAND PITS

Stone Quarnes

(a) where the total area IS greater than 10 hectares, or·

(b) where any portIon IS to be located within an EnVironmentally SensItive Area

Sand and Gravel PItS

(a) where the total area IS greater than 10 hectares, or·

(b) where any portIon IS to be located within an EnVIronmentally Sensitive Area

MANUfACTURING

Meat and Poultry Products

Abattoirs
Meat fat or 011 processing faCIlities
Poultry processing faCIlities

Fish Products

Flours, Prepared Cereal Foods and Feeds

Feed Mills

BEVERAGES

Distillery Products
Brewery Products
Wines

RUBBER PRODUCTS

Tyres and Tubes
Rubber Hoses and Beltlngs
Other Rubber Products
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PLASTIC PRODUCTS

Foamed and Expanded Plastic Products
Plastic Pipes and Pipe Fittings
Plastic Films and Sheetlngs
Other Plastic Products

LEATHER AND ALLIED PRODUCTS

Leather and Allied Products

Leather tannenes

PRIMARY TEXTILES

Man-made FIbres and FIlament Yarns
Spun Yarns and Woven Cloths
Broad Knitted Fabncs

TEXTILE PRODUCTS

Natural Fibres Processing and Felt Products
Carpets. Mats and Rugs
Canvas and Related Products
Other Textile Products

WOOD

Sawmill. Plamng Mill and Shingle Mill Products Industnes

1

Sawmills With annual production capaCItIes greater than
solid lumber

Veneers and Plywoods

Other Wood Products

cubiC metres·

•

Wood preservation faCIlitIes which use hazardous chemicals or SImilar
chemical processes

Particle board or wafer board production

PAPER AND ALLIED PRODUCTS

Pulp and Paper
Asphalt Roofing
Other Converted Paper Products

PRIMARY METALS

FABRICATED METAL PRODUCTS

TRANSPORTATION EQUIPMENT

ShipbUilding and Repair
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FacIlities engaged In bUilding and repamng all types of ships above 4 00 •
tonnes dIsplacement including marine production platforms for petroleum
natural gas or minerai resource extractIon

NON-METALLIC MINERAL PRODUCTS

REFINED PETROLEUM PRODUCTS

CHEMICALS AND CHEMICAL PRODUCTS

Industnal Chemicals
Agncultural Chemicals
Plastics and Synthetic ReSinS
Pamts and VarnIshes
Soaps and Cleaning Compounds
Other Chemical Products

OTHER MANUFACTURING

SCientific and Professional EqUipment

PhotographIc films and plates manufactunng

Other Manufactured Products

Floor tiles, hnofeums and coated fabncs manufactunng

CONSTRUCTION

Industnal ConstructIon (Other than BUildings)

ConstructIon of pipelines for the transmiSSIon of 011 natural gas and other
related products from the source to the POint of dlstnbutlon where

•
(a)

(b)

,
any portion of the pIpeline IS to be located at a distance greater than 500 metres from
an eXisting nght-of-way or

any portion of the pipeline IS to be located In an EnVironmentally SenSitive Area

Diesel electnc power generating plants haVing a capacity greater than 1
megawatt

Gas turbine electriC power g~neratlng plants haVIng a capacity greater than 1
megawatt

Nuclear electnc power generating plants

HIghways and Heavy Construction

A Roads

8 Waterworks and Sewage System

(1 ) Construction of trunk plpehnes for transmissIon of water from the source to
the POint of dlstnbutlon •(2) ConstructIon of trunk sewer plpehnes
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• (3) Construction of trunk sewer pipeline outfalls

•

•

C Hydroelectnc Power Plants and Related Structures

(1) Construction of dams and associated reservOIrs

(2) Inter - or intra-basin water transfers

(3) Construction of hydroelectric power developments

COMMUNICATION AND OTHER UTILITIES

OTHER UTILITIES

Other Utilities

Establishment of waste disposal sItes

Establishment of facilities for the collection storage or disposal of hazardous
waste matenals

WHOLESALE TRADE

PETROLEUM PRODUCTS, WHOLESALE

Petroleum Products Wholesale

EstabItshment of petroleum products storage facilities

OTHER PRODUCTS, WHOLESALE

Waste Matenals Wholesale

EstabItshment of faCIlities for the purpose of assembling breaking up sorting
or wholesale trading of scrap Junk or waste matenal of any type

SERVICES

SERVICES

EconomIc Services AdmInistration

Resource conservation and management programmes involVing Introductions
of exotic species of animals or plants for any purpose

Resource conservation and management programs involVing introductions of
native species of ammals or plants Into areas where those species do not
occur at the tIme of the proposed introduction

DeSignatIon of Land for cottage development or other recreational
development
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ACCOMMODATION. FOOD AND BEVERAGE SERVICES

ACCOMMODATION SERVICES

Establishment of Recreation and Vacation Camps

OTHER SERVICES

AMUSEMENT AND RECREATJONAL SERVICES

CommerCial Spectator Sports

Establishment of horse racetrack operations

Estabhshment of racetrack operations for motonzed vehicles

Sports and Recreation Clubs and Services

Establishment of facilIties including trails

Establishment of outdoor firearm ranges

Establishment of manna operations

Establishment of facilIties including traIls for motonzed recreational vehIcles

Other Amusement and Recreational Services
1
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• A

1 AGRICULTURE

ENVIRONMENTALLY CRITICAL PROJECTS

APPENDIX]

•

(a) Land development for agnculture purposes not less than 40 hectares

(b) Agricultural programmes necessltatmg the resettlement of 20 families or more

2 AIRPORT

(a) Constructlon of all airports or alrstnps as well as the enlargement of eXisting aIrports
or airstrips

3 DRAINAGE AND IRRIGATION

(a) Constructlon of dams and man-made lakes

(b) Drainage of wetland

(c) lITIgation schemes

4 LAND RECLAMATION

Coastal land reclamation

Dredging of bars estuanes

5 FISHERIES

(a) ConstructIon of fishing harbours

(b) Harbour expansIon

(c) Land based aquaculture projects

6 FORESTRY

(a) Conversion of hIli forest land to other land use

(b) Logging or conversIon of forest land1 to other land use wlthrn the catchment area of
reservOirs used for water supply lITIgation or hydro-power generatIon or In areas
adjacent to forest WIldlife reserves

(c) ConversIon of wetlands for mdustnal housing or agncultural use

] HOUSING

HOUSing development

Human settlement development projects

• 8

(a)

INDUSTRY

Chemical Where production capacity of each product or combined
products IS greater than 100 tonnes/day*
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(b)

(c)

(d)

Petrochemicals -

Non-ferrous

Non-metalhc

All sizes or raw matenals reqUirements of 100 tonnes/day or •
greater'"
Smeltmg
Alummlum - all sizes
Copper - all sizes
Others - producmg 50 tonnes/day and above product

Cement

Lime - 10 tonnes/day and above burnt lime rotary kiln or 50
tonnes/day and above vertIcal kiln ...

(e) Iron and Steel

(f) ShIpyards

(g) Pulp and Paper

9 INFRASTRUCTURE

(a) Construction of hospitals

(b) Industnal estate development

(d) Construction of new townships

(c) Construction of roads and highways

(e) Construction of railways •10 PORTS

(a) Construction of ports

(b) Port expansion mvolvlng an Increase of 25 percent or more In handling capacity per
annum

11 MINING

(a) Mmlng and processing of mmerals In areas where the mmlng lease covers a total area
In excess of 10 hectares

(b) Quarries

Proposed quarrymg of aggregate limestone sIlica quartzIte sandstone marble and
decorative building stone wlthm 3 kilometres radius of any eXisting residential commercial or
Industnal areas or any area earmarked for residential commercial or mdustnal development

(c) Sand dredging

12 PETROLEUM

(a) 011 and gas fields development

(b)

(c)

Construction of off-shore and on-shore plpehnes

Construction of 011 and gas separatIon processmg handling and storage faclhtles
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• (d) Construction of 011 refineries

(e) Construction of product depots for the storage of petrol gas or diesel which are
located within 3 kilometres of any commercial, Industnal or resIdential areas

13 POWER GENERATION AND TRANSMISSION

(a) Construction of steam generated power stations

(b) Dams and hydroelectnc power schemes

(c) Construction of combined cycle power stations

(d) Construction of nuclear-fueled power stations

(e) Erection of Power Transmission hnes'

14 RESORT AND RECREAnONAL DEVELOPMENT

(a) Construction of coastal resort facilities or hotels with more than 40 rooms

(b) HIli top resort or hotel development

(d) Development of tOUrists or recreatlonal facIlities on Islands In surrounding waters

(c) Development of tOUrist or recreational facilities In natIonal parks
•

• 15 WASTE TREATMENT AND DISPOSAL

(a) TOXIC and Hazardous Waste

I) Construction of InCineration plant
II) Construction of recovery plant (off-Site)
III) Construction of wastewater treatment plant (off-site)
IV) Construction of secure landfills facIlity
v) Construction of storage faclhty (off-Site)

(b) MUniCipal Solid Waste

I) Construction of Incmeratlon plant
II) ConstructIon of compostmg plant
III) Construction of recovery/re~chngplant
IV) Construction of mUniCipal sOIl~ waste landfill facIlity
v) Construction of waste depots

(c) MUniCipal Sewage

16 WATER SUPPLY

I) Construction of wastewater treatment plant
II) Construction of manne outfall
Ill) Night soli treatment

• (a)

(b)

Construction of dams ImpoundIng reservoirs

Groundwater development for industrial agncultural or urban water supply

29
A I4IPM2JA020 DOC\04/04/9S\10 31 AM



17 ENVIRONMENTAL CONSERVATION MANAGEMENT •a) DecIsion to remove "designated ,status from an area designated for wildlife
conservation and management

b) DecIsion of policy actions on

(I) wildlife conservation and management

(II) forest conservation and management,

(III) watershed conservation and management

(IV) commercial explOitation of fauna and flora

B ENVIRONMENTALLY SENSITIVE/CRITICAL AREAS

1 All areas declared by law as national parks, watershed reserves, wIldlife reserves and
sanctuarres including sacred groves

2 Areas with potential tourrst value

4 Areas of umque hlstonc archaeological, or sCIentific Interests

3 Areas which constitute the habitat of any endangered or threatened species of
indigenous wIldlife (flora and fauna)

5 Areas whIch are traditionally occupied by cultural commumtles •6 Areas prone to natural dlsasters{geologlcal hazards, floods, rainstorms earthquakes,
landslides volcamc actiVity etc)

7 Areas prone to bushfires

8 Hilly areas wIth crrtlcal slopes

9 Areas claSSified as prrme agrrculturallands

10 Recharge areas of aqUIfers

11 Water bodies characterrzed by one or any combination of the following condItIons

(a) tapped for domestic purposes

(b) within the controlled and/or protected areas

(c) which support wildlife and fishery actiVIties
I

12 Mangrove areas charactensed by one or any combination of the following conditIons

(a) with pnmary pnstlne and dense growth

(b) adjOIning mouth of major rrver system

(c) near or adjacent to traditional fishing grounds •(d) which act as natural buffers against shore erosIon strong winds and storm
floods
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• APPENDIX 8

CONTENTS OF ENVIRONMENTAL IMPACT STATEMENT

Proponents should diSCUSS the scope of an environment Impact assessment before ItS
preparation An environmental Impact statement IS expected to be prepared m hne with the
final terms of reference agreed with EPA and must Include mter alia, the follOWing

a) a descnptlon of the proposed activity and an analysIs of the need for the activity,

b) a consideration of the alternatIves to the proposed activity, Includmg the altematlve of
not proceeding with the proposed activity,

c) an analysIs of the site selection procedure for the proposed actiVity InclUding a
statement of the reasons why the proposed site was chosen and the conslderatton of
alternative sites

d) an Identification of eXisting baseline environmental condlttons Includmg SOCIO
economIc aspects and other areas of major concern,

g) the plans that have been or Will be developed to mitigate the potential negative
Impacts as Identified under clause (e) particularly as they relate to waste prevention
minimisation and recycling

e) a descnptlon of potentIal posItive and negative Impacts of the proposed actiVity from
the enVIronmental SOCial economIc and cultural perspectives for different phases of
the development (pre-constructlon construction operational, decommlsslonrng as
appropnate)

•
f) an analysIs of the Significance of the'potentlallmpacts as Identified under clause (e)

particularly as they relate to human health

•

h) the plans that have been or Will be developed to mOnitor environmental Impacts that
are predicted to occur and the plans that have been or Will be developed to mOnitor
proposed mlttgatlon measures '

1) the contmgency plans that have been or Will be developed In order to respond to
unpredlcted negative Impacts

J) How the proponent Implemented the agreed programme of pubhc consultation In

respect of the undertaking

k) any other information that the EPA, conSiders necessary to assess the proposed
activity

Generally EIS should not be more than 150 pages (excludmg appendices) except those
prepared for "exceptional' projects hkely to cause a Wide range of Significant Impacts

A non-techmcal executtve summary of no more than 10 pages must be Included at the
beginning of the EnVironmental Impact Statement

The EIS should Include maps plans tables ,graphs diagrams and other Illustrative material
that would make easy appreciation of the content of the EIS
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APPENDIX 9

CHECKLIST OF POTENTIAL ENVIRONMENTAL IMPACTS TO BE CONSIPERED FOR
INCLUSION IN ENVIRONMENTAL IMPACT STATEMENTS

The Terms of Reference (TOR) for an EnVIronmental Impact Statement may cover any or all
of. and need not be restncted to, the follOWing Impacts of the pre-constructlon, construction
operational and, where relevant, the decommIssIoning phases of a proposal and assocIated
secondary developments

•
I)

II)

Ill)

IV)

v)

VI)

VU)

VIII)

air, water and land (SOIl) pollutant concentrations at vanous locations from a source or
sources.

dIrect ecological changes resulting from these pollutant concentrations as they relate
to species, communities and habitats of concern.

alterations In ecological processes such as transfer of energy through food chams,
decomposItion and bloaccumulatlon which might affect species commUnities and
habitats,

ecological consequences of direct destruction of eXisting habltat{s) from actions such
as dumping vegetation clearance and fillings etc

nOise and/or Vibration levels

odour;

Increased traffic generation and resulting pollutron ecologIcal Impacts and potential •
for Increase In aCCidents,

changes In soclo-cultural and SOClo-eeonomlC patterns covering

a) decline In eXisting and/or potential use of valued resources arising from (I)-(IV)
above and soclal/economlc consequences

b) dlreCUlndlrect employment generation

c) in-migration and resulting demographiC changes

d) Infrastructure prOVISion (roads schools, health faCIlities etc)

e) local economy,

f) cultural changes (Including pOSSIble confhct) arising from foreIgn in-migrants
and/or tounsts,

g) changes/constraints on eXisting and/or potential land use{s) In the project

IX) health consequences of any or all of the above

ThiS checkhst IS not exhaustive and It IS general In ItS coverage It IS to be used pnmarlly, to
assIst formulation of TORs Dunng diSCUSSions to prepare TORs It should be pOSSible to
specify partIcular aspects of concern for example that the effects of ground level
concentrations of 5°2 and particulate are to be exammed for theIr effect on (I) human health •
and (II) agncultural production (III) a rare plant species
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APPENDJX 10

EIS REvIE...." CRjT-ERfA

REVIEW GRADES

A Excellent no tasks left Incomplete
B Good only minor omISSions and inadequaCIes
C SatIsfactory despite omISSions and inadequaCIes
o Parts are well attempted, but must as a whole be considered Just unsatisfactory

because of omiSSIons and/or Inadequacies

E Poor significant omiSSIons or inadequaCies
F Very poor Important tasks poorly done or not attempted

REVIEW CRITERIA

1 Description of the development, the local environment and the baseline
conditions

1 1 DeSCription of the development

The purpose and objectives of the development should be explained The descnptlon of the
development should Include the physical charactenstlcs, scale and deSign as well as
quantttles of matenal needed dunng pre-constructlon construction and operational phases

1 2 Site description

The area of land affected by the development should be clearly shown on a map and the
different land uses of thIS area clearly demarcated The affected site should be defined
broadly enough to mclude any potential effects occurnng away from the construction site (e g
dIspersal of pollutants traffic, changes In channel capacity of water courses as a result of
Increased surface run off etc)

1 3 ReSiduals

The types and quantities of waste matter energy and reSidual matenals and the rate at which
these WIll be produced should be estimated The methods used to make these estimations
should be clearly descnbed and the proposed methods of treatment for the waste and
reSidual matenals should be Identified Waste should be quantified wherever pOSSIble

1 4 Baseline conditions

A descnptlon of the environment as It IS currently and as It could be expected to develop If the
project were not to proceed Some baseline oala can be gathel eo IfOlli t=xIS£lng oata sources
but some will need gathenng and the methods used to obtain the mformatlon should be clearly
Identified Baseline data should be gathered In such a way that the Importance of the parttcular
area to be affected can be placed mto the context of the region or surroundmg and that the
effect of the proposed changes can be predicted

2 Identification and evaluation of key Impacts

2 1 Identification of Impacts

The methodology used to define the project speCification should be clearly outlIned InclUding
details of consultation With expert bodies (e g Planning Authontles NDPC Research
Institutions CommIssions, Local AuthOrities Mlnlstnes Departments RegUlatory AgenCies
etc) and the publIc and reference to panel of experts gUidelInes checklIsts matnces
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prevIous best practice examples of environmental Impact assessments on similar projects
(whichever are appropriate) Consideration should be given to Impacts which may be positive •
or negative cumulative, short or long term permanent or temporary direct or indirect The
logic used to Identify the key Impacts of the development on human beings. flora and fauna,
soli water, air, climate, landscape matenal assets cultural hentage, or their interaction
should be considered

2 2 Prediction of Impact magmtude

The size of each Impact should be detemnned as the predicted deviation from the baseline
condlttons, dUring the pre-eonstructlon and construction phases and dunng normal operating
condItions and In the event of an accIdent when the proposed development Involves matenals
that could be harmful to the environment (rncludlng people) The data used to estimate the
magnitude of the maIO Impacts should be clearly described and any gaps In the required data
Identified

The methods used to predIct Impact magmtude should be described and should be
appropnate to the size and Importance of the projected disturbance Where possIble,
estimates of Impacts should be recorded In measurable quantitIes with ranges and/or
confidence limits as appropnate Qualitative descnptlons where necessary should be as fully
defined as pOSSIble (e g 'Insignificant" means not perceptible from more than 100m distance)

2 3 Assessment of Impact slgmficanct!l

The slgmficance of all those Impacts which remam after mlttgatlon should be assessed uSing
the appropnate natIonal and internatIonal quality standards where available Where no such
standards eXist the assumptions and value systems used to assess slgmficance should be
Justified and the eXistence of opposing or contrary opinions acknOWledged

3 Alternatives and mitigation

3 1 Alternatives

Alternative sites should have been conSIdered where they are practicable and available to be
developed The main environmental advantages and disadvantages of these should be
discussed and the reasons for the final choice gIven Where avaIlable alternative processes
deSigns and operating conditions should have been conSIdered at an early stage of project
planning and the environmental Implications of these outlined

3 2 MItigation

All SIgnificant adverse Impacts should be conSIdered for mltlgatlon and speCific mitigation
measures put forward where practicable Mitigation methods conSidered should Include
modificatIon of the project compensatIon and the prOVISIon of alternative faclllttes as well as
pollution control It should be clear to what extent the mltlgatton methods Will be effective
Where the effectiveness IS uncertain or depends on assumptions about operating procedures
climatic conditIons etc data should be Introduced to Justify the acceptance of these
assumptions

3 3 Commitment to mitigation

Clear details of when and how the mitigatIon measures Will be earned out should be given
When uncertainty over Impact magnrtude and/or effectiveness of mitigation over time eXists
momtorlng programmes should be proposed to enable subsequent adjustment of mitigation
measures
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• 4 CommUnication of results

•

•

41 Presentation

The report should be laid out clearly with the mlmmum amount of techmcal terms An mdex,
glossary and full references should be given and the Information presented so as to be
comprehensible to the non speCialist Also maps, diagrams, tables etc where appropnate
should complement text. Techmcallnformatlon should be provided m the appendix

42 Balance

The environmental Impact statement should be an Independent Objective assessment of
enVIronmental Impacts and not a best case statement for the development NegatIve Impacts
should be given equal prominence with posItive Impacts and adverse Impacts should not be
disgUised by euphemisms or platitudes Prominence and emphasIs should be given to predict
large negative or posItive Impacts

4 3 Non technical executive summary
1

There should be a non technical executive summary outllnmg the mam conclusions and how
they were reached The summary should be comprehenSive contaInIng at least a bnef
descnptlon of the project and the envIronment an account of the maIn mltlgatll"g measures to
be undertaken by the developer and a descnptton of any remaining or residual Impacts A
bnef explanation of the methods by which these data were obtained and an indication of the
confidence which can be placed In them should be mcluded
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APPENDIX 11

OUTLINE FOR PREPARING ENVIRONMENTAL MANAGEMENT PLAN (EMP)
FOR MANUFACTURING INDUSTRY

1 Introduction

Current trends In Industry, competition baseline benchmark management
goals

2 Policy on the EnVironment. Health and Safety

LegaURegulatory requIrements With regard to your operations

Objectives

Options for achieVing objectIves (aim IS to find those which are both
practIcable and enVIronmentally acceptable)

Evaluatlon of Optlons - advantages and dIsadvantages for envIronment
(Include both quantitatIve and qualitative evaluation)

3 Strategy

Goals

Objectives and Targets

Pnontles

Costed Programme/budget

4 Production ActiVIties

Source and Type of Raw Matenals

Processing

PurchaSing

Packaging

Dlstnbutlon

etc

5 EnVironmental Management Issues

SelectIon of production process

Productlon planning

Energy management savings and chOIces

Water management and savings

Raw matenals savings chOIces and transportatlon

36
A \4IPM2JA020 DOC\04/0419S\10 31 AM

•

•

•



• Waste avoIdance, minImIZatIon recycling, reuse transportation and disposal

PreventIon and limItation of envIronmental accidents

PollutIon types (vIsual, audlal, thermal, solid liqUid gaseous Includmg odour)
Into enVIronmental media (aIr, land and water), effects (long/short term,
globaVlocal, cumulatlve!one-off)

Established procedures for responding to emergency sltuattons

6 programme to MeetlOg ReqUIrements

Management structure Orgamsatlon and Personnel - Eg officer responsible
for EMP/Allocatton of management responslblttes and means to achIeve
targets

Staff Informatton training and participation on envIronmental Issues

Community relations - Extemallnformatlon and pUblic partlclpatton including
dealing wIth public complamts

•
7

lIfe cycle of programme

ImplementatIon of EnVironmental Management Plan

Regulatory

Good management practtces

Voluntary codes

Momtorlng achIeved performance against targets

•

8 EnVironmental Management Audit

Penodlc activity to check on past and current enVIronmental performance

9 EnYlronmental Management ReVIews

Re-examinatIon of management system as well as policy objectIves targets, etc

The company shall submit an EMP every 2 years The plan Will cover 5 years and shall
compnse a 2-year EMP and a 3-year roiling plan for the subsequent years

The company shall submIt to the EnVIronmental Protection Agency an annual enVIronmental
audit report at the end of each calendar year

NB Please attach site layout and deSign
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•FOREWORD
TIle Bank Group's EnvIronment Pollcy Paper was adopted In 1990 by the
Boards of Directors, With the overall objective of ensuring enVIronmental
viability of Investment prOjects In the Bank Group's Operational Program. With
the adoption of the Policy, the next step was to translate t"nvlronmental

concerns Into actions, Ie operational guidelines that would guide staff In the

analYSIS of the envIronmental effects of prOjects

Traditionally, vlabllaty of the Bank Group's funded projects and programs was
mainly based on techmcal and economic crltena EnVIronmental soundness was,
nevertheless, Impllclt In the techmcal and economic vtabllaty ofthese Investment
prOjects The EnVironment Policy lllghbghts the need to cater more expltatly
for the environmental dimenSion In the overall evaluation of the vaablhty of
Investment prOjects and programs In tllls regard, the guldehnes are an aid
towards the screening of all the prOjects In the Bank Group's lending Program
With the vIew to determining their envIronmental classifIcation on the basIS of
the ltlely envIronmental Impact

TIle GUldehnes presented In thIS paper are pnmarlly for the Internal use of the •
Bank staff They should not be seen as additional bureaucratic layers on the
path of the lendmg program, but rather flexible procedures that Will be regularly
reVised In the process of theIr Implementation and In ltght of changing global
envIronment In wilich the Bank Group operates

TIle GUidelines were prep'lred by HASKONING firm, a Dutch Consulting
firm under funding by the Government of the Netherlands TIley were edited
and fill'1hzed by the EnVIronment and Social Policy DIVISion of the Central
Projects Department

Management would welcome comments and suggestions from the relevant staff
on the use of these GUidelines during their Implementation

AbidJan, Cote d'ZvoITe,
May 1992

•
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1. INTRODUCTION

1.1. Background
In June 1990 the Boards of Directors of the African Develop
ment Bank Group approved the Environment Poliey Paper

outllrung the general and speclllc environmental policies that
have to be taken into account in the lending programmes and
projects To facIlItate the translation of these policies into
actIon environmental gUldelines for each sectoror sub-sector
were considered essential

In Apnl 1991 the Bank initiated action for the preparation of
environmental assessment gUidelines and environmental as
sessment procedures

The environmental absessment gUidelines are meant for in
corporation in tile enVironmental evaluation process at every'
stage of the project cycle Methods to assess expected envi
ronmental impacts are combmed with administrative proce
dures so that the results of the environmental assessment
would become an integral part of project planning and deci
sion-making

1.2. Objectives of EnVironmental Assessment
GUidelines

The overall objective of environmental assessment gUidelines
IS to integrate an assessment process ofenvironmental issues
lllto ADB Group development projects and programmes nus
would ensure that the Bank Group is financing sustainable
development in RMCs wluch combines economic growth with
poverty reduction and the protection of the environment

TIle tcchnical environmental gUidelines and assessement pro
cedures envisage

o to sClVe as a working tool for Bank staff and officials of
Regional Member Countries (RMCs) to assess environ
mental impacts of lending programmes and projects

•

•

•
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1.3. EnVironmental Assessment PrinCiples

o to proVide a better understancUng of the mitigative meas
ures reqUired for a given envlronmentallssue

EnVironmental Assessment In The Project Cycle

o loans and project officers will categorize projects in the
idcnt.lf1catton phase thus identifying further action to be
taken at the earllest stage These officers should be able to

o environmental assessment procedures should be linked as
much as possible with existing procedures in the Bank
Group and should take into account lnltiatives which are
to be developed in the near future and

TIle Ellvlromnental Assessment Guidelines were conceived
With the follOWing two fundamental premises in mind. after
consultation With the relevant Bank Staff

As for procedures supporting the application of teclmical
environmental assessment guidelines their objectives are

o to ensure the application of technical gUidelines In all
relevant stages of the project cycle.

o to streamline the use of the technical guidelines In depart
ments responsible for the implementation of projects and
progranunes

The key to sound environmental management and sustained
development is the use of procedures to assess the environ
mental lmpacts of the Bank s lending programmes and pro
jects Environmental assessment procedures are needed In
any organization whose activities impinge on the environ
ment

o to ensure that during the various stages of the project
cycle. and in the related documents due attention is paid
to the enVlI"onmental aspects.

o to introduce a step-wise approach for environmental
screening of projects and ensure that this is carried out in
confOfTn.lty wiLl], the project cycle.

1 3.1.
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appraise environmental aspects with the aid of the techni
cal gUidelines and the use their own expertise

The analysis of environmental impacts is a dynamic process
that must be initiated at the earliest stage of a proposed
development activity Infonnation on environmental impacts

which may be caused by a project. must be incorporated in
the (l101(( t (ydc- .\lul ev.llu.,te d rq~1I1nrly clurtn$it the Imple
mcul.lUoll phase Various stages in environmental considera
tion of the project cycle are briefly discussed

1.3.2. EnVironmental Screenmg
Environmental screening is carried out dUring project identi
fication Screening by means ofInitial Environmental Exami
nation (lEE) is an early warning system to help identify those
projects which need further attention due to their impacts on
the environment While some projects will require an Envi
ronmental Impact Assessment study others have impacts
which can easily be dlIIl1nished or abolished by applying
mitigative measures or changing the project design to some
extent The result ofenvironmental screening will be included
in the Project Brief as "Environmental Issues"

1.3.3. EnVironmental Impact Assessment (EtA) Study
Environmental Impact Assessment is a tool for the evaluation
and analysis of projects on their environmental impacts It
provides the organized transfer of relevant infonnation to the
appropriate decision-makers The systematic description and
quantification of environmental impacts improves the cost
benefit analysis of the proposed project

Ifa project requires a full-scale Environmental ImpactAssess
ment. the EIA study should be executed by a team of experts
especially selected for this task The present guidelines pro
vide the ADB Group staff with the information necessary to
prepare Terms of Reference (TOR) for an EIA study of a
particular type of project However. the TOR will have to be
specific not only for the kind of project activities that are
proposed but also for the area in which the project is imple-

•

•

•



mented Annex 1 presents a general format for the TOR ofan
EIAstudy

TIl.e information presented in the report snould be accessible
to all parties involved Therefore, a clear presentation of
conclusions is of crucial importance A general outline of an
EIA report is given in Annex 2

An EIA report can range broadly in scope and depth but It
normally includes at least the following

CJ proposed project activities

CJ existing environment

CJ project options

CJ impacts of the project on the environment with emphasis
on signlficant impacts, and

CJ mitigative measures

4INTRODUCTION

Mltlgatmg Measures

Often costs are involved when environmental protection
measures are incorporated in the project design and imple
mentation The additional costs for an environmentallysound

The proposition of mitigative measures should prevent or
reduce each of the adverse impacts identified as being signifi
cant for a particular project MItigative measures may consist
of modifications in project design (e g change of project site),
introduction of new project elements (e g pollution control,
environmental monitoring) and offer of compensation, e g
financial compensation for loss of housing and land

The EIA report gives all parties concerned an opportunity to
contribute to the project preparation and design The EIA is
a participatory process and as such It is particularly impor
tant that the priorities and concerns of the local population
are taken into consideration This can be achieved most
effectively by working in close consultation with NGOs and
local institutions at all stages of the project cycle

134.
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project should be considered when calculating and planning
the overall costs and funding ofthe project When considering
the additional cost of mitigative measures it is necessaIy to
realize that investing in environmental protection at the pre
sent WIll often prevent much rugher costs for clean-up in the
future

EnVironmental Management

•

TIle next step for the ADB Group is not only to prevent
environmental damage (through screening, EIA and mitiga
tion) but to plan for an improvement in environmental quality
by proposing environmental management plans One obJec
tive of the Bank Group enVlronment policy is to foster the
sustaIrubihty of natural resources to meet long-term needs
To attain effective emironmental and natural resource man
agement a competent legislative and institutional frame
works are reqUIred in RMCs Another important factor is the
improvement of local participation by considering and build
ing on eXlsting inltlatives when planning environmental man
agement projects and progranunes Presently, the Bank
Group is involved in the preparation of a number of National •
Environmental Action Plans (NEAPs) in various RMCs, which
attempt to address the above questions

1 3.6 EnVironmental Momtormg

EnVIronmental monitoring is needed in development projects
to

o check that tlle planned mitigative measures are imple
mented

o ensure that leg<l1 standards for pollutants are not ex
ceeded, and

o provide early warnlng of environmental damage, so that
actions may be taken to reduce the hannfulimpacts on the
environment

Environmental monitoring should be limited to those parame
ters that provide information on the performance of the
environmental protection measures incorporated in the pro-

•
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1.4. Organization of this Document

TIle last part of Chapter 2 (section 2 4), is meant to be an aid
in identification and projection of key environmental impacts
that may occur as a result of a particular type of project An
outline is given of the main environmental bnpacts for each
type ofproject Moreover questionnaires are presented for the

After project completion the actual impacts of project opera
tion the accuracy of the predictions, the effectiveness of the
IIUtigatIve measures and the functioning of the estabUshed
monitoring programme should be determined and evaluated
through a proper auditing Environmental auditing refers to
the organization and analysis ofthe monitoring data to assess
possible changes in the environment as a result of project
implementation Comparison ofactual and predicted impacts
prOVides information on the effectiveness of the environ
mental impact assessment executed before implementation of
the project

Environmental AuditIng

Ject Morutonng should also include measurement ofparame
ters which reflect the actual magnitude of impacts identifted
as significant

13.7.

A Techmcal EnVIronmental Assessment GUldelmes

After the general information given in this introductory chap
ter the Teclmical Environmental Assessment Guidelines are
presented in Chapter 2 In section 2 lIthe purpose of
including environmental assessment at an early stage in the
project cycle is discussed The main criteria used for environ
mental screening of the projects are dermed in sections 2 1 2
and 2 1 3 Section 2 2 outlines a stepwise approach to the
enVironmental screening process This section is accompa
rued by a checklist essential for the Initial Environmental
Examination In section 2 3, the process of scoping environ
mental impacts is discussed
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main types of projects to help determine the stgniflcance of
the key environment.a11mpacts for each individual project

B. Procedural Environmental Assessment GUIdelInes

Chapter 3. presents the Procedural Environmental Assess

ment GUldellnes. and proposes procedures for the implemen
tation of the environmental assessment processes in various
stages of the project cycle These procedures are based upon
the envirorunental polley of the Bank Group. the organiza
tional set-up of the Bank Group operations and the technical
environmental assessment guideUnes

•

•

•
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2. TECHNICAL ENVIRONMENTAL ASSESSMENT GUIDEUNES

2.1. Concepts for Environmental Screening

2.1.1 General
Environmental assessment is a flexible procedure, of which
the scope. depth and analytical techniques may vary from
project to project The detail and sophistication of the envi
ronmental assessement must be appropriate to the nature
and magnitude of the expected impacts

The purpose of environmental assessment is to ensure that
the development options under consideration are environ
mentally sound and sustainable As economic, financial.
institutional and teclmical analyses are part of the project
preparation. so is environmental assessment If potential
environmental problems are identified at an early stage dur
ing project planning, environmental degradation and ec0

nomic losses that may result from poor project planning can
be avoIded

•

Category I

Category II

2.1.2. PrOject Categorization
Each project will be screened for possible environmental
impacts at the begInnIng of the identification phase of the
project cycle It is important that environmental conse
quences of a project are recognized early in the project cycle.
for it is easiest and least costly to expand, reject or substan
tially modify a project proposal at this stage

During the Initial Environmental Examination (lEE), a project
will be assigned to Category I. II or III, defined as follows

Projects which may have signIficant environmental impacts,
requiring detalled field review and an Environmental Impact
Assessment (EIA) study

Projects with llmlted environmentallmpacts, or impacts that
can be mitigated by applying specific measures or changes in

the project design•
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Category III Projects not anticipated to result in adverse environmental
Impacts. for which environmental assessment Is nonnally
unnecessary

The lEE checkllst (figure 1) presents an overview of vartoua
project activities and their anticipated project category. It
should be noted that a particular project may compr1se
dJfferent development activities In that case, the project
componentswith the most serious impact onthe environment
should be analyzed during the lEE

Studies lead to projects development A clear distinction is
therefore made between projects and studies The categoriza
tion applies to projects only Studies will not be classlfled.
rather. the Environment and Social Poliey Dlvision w1ll assist
Operations Departments to ensure that the tenns ofreference
for each study be properly screened and that it takes into
account environmental considerations

2.1.3. PrOject Location
After categorization. it is Important to determine whether the
selected project site is located in an EnvironmentallySensitive
Area (ESA) Certain activities could be relatively harmless as
such. but would have considerable environmental impacts
when implemented in a vulnerable environment. Environ
mentally Sensitive Areas. as illustrated by the lEE checklist
in figure 2 1. are areas that require particular protection for
different reasons Ecosystems with high species diversity,
such as a tropical forest. or areas which harbour endangered
or endemic species should be avoided by project activities As
far as the cultural environment is concerned. sites which
present unique historical or archaeological value are classi
fied as ESAs Concerning the physical environment. unique
landscape features. which should be preserved. also belong
to this category

•

•

•
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2.2. Initial Environmental Examination (lEE)
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Generally the information available at the identification stage
in the project cycle will allow assigmnent of a project to one
of the categories classified in the lEE checklist according to
the nature and magnitude of the environmental Impacts
(figure 1)

Project location is the other criterion on which classification
is based It should be noted that a site visit may be required
U based on the available information it cannot be decided
whether a project belongs to Category I or II Projects listed
under Category II but located in or close to Environmentally
Sensitive Areas (ESAs) Will be assigned to Categoxy I and are
therefore subject to EIA TIle Environmental Impact Assess
ment (ElA) study willidentlfy evaluate and predict environ
mental effects for the information of decision-makers For
those projects which require a more detailed environmental
assessment Terms of Reference (TOR) for an Environmental
Impact Assessment study (EIA) should to be prepared (see
Annex 1)

For projects mentioned under Categoxy II that are not located
in an ESA a full-scale EIA study is not mandatoxy However.
mitigative measures or changes in project design may be
required depending on the nature and magnitude of the
enVirorunentallmpacts It may be necessaxy to refer to avail
able literature (the ADB Group, specifically the Environment
and SOCial Pollcy DiVISion has collected on this subject)

Projects in Category III With no impacts or beneficial impacts
on the envlrorunent are cleared for further processing How
ever, If a project includes any physical intexvention with
negative environmental impacts the project is rerouted to
Category II

Conclusions from the lEE recommendations for mitigative
measures and a descnplion of further actions required
should be contained in the Project Brief
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Figure 1: Initial Environmental Examination Checklist

Category I
10 Agriculture and Iluralncvdopmcnt

Reclamation and new land development
Rlver-baslfl development
large-scale Imgabon and drainage
c:ommeraallogQlng
large-scale agnculturefmanculture

ID Industry and Infl'BCitnll.lurl.
Dams and hydropower
MIl'lIIlg (Including 011 and gas)
large scale mdustnal plants
Thermal power development
Manufacture and transportation of hazardous matenals
(e g pestlades)
PrOjects which pose senous aCCIdent nsk
Large-scale urban water supply and samtatlon
large-scale power transmiSSion
011 and gas plpehnes
Roads and railways <Xlnstrucllon
Ports, harbours and <Xlastal structures
Airports
Large-scale tounsm development

Category II
oAgrIculture and UUI ulncnlollmcnl

Reloreslatlonfalloreslatlon
land and soli management
SmaU scale Imgatlon and drainage
Small scale aquaculture/manculture

ID Indu.Cilry und InfruCilnll.lurl.
MIIli-hydro power development
Small scale IndUStry development
SmaU scale power transrmsslon
Renewable ennergy development
Telecommumcallon faalltles
Rural water supply and sanitation
Pubbc faalltles (hospitals, schools, hOUSing, etc)
Small scale tounsm development
Road rehabilItation

Category III
Inslitubonal development
Health progranunes
Farmly pIarlnlng programmes
Nutnbon programmes
Education programmes
Enwonmental programmes

then

ID Environmentally Sensitive Arcas.
Coral reefs
Mangrove swamps
Small ISlands
TropICal raJniorests
Areas WIth efOSlon-prone sods (e 9 mountain slopes)
Areas prone to deserbficatlon (and and selTll and zones)
Natural conservation areas
Wetlands of national or tntemallonallmportance
Areas which habour protected and/or endangered
speaes
Areas of uruque scenery
Areas of particular saentdic Interest
Areas of partICUlar historic or archaeologIcal tnterest
Areas of unportance to Jhreatened ethnlc groups

but, dthe project IS located In or close to

then

I phySical anterventlons In the enVIronment I

but, dthe project anvolves

.'

•
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2.3. Scopmg of Environmental Impacts

12

•

•

It is unlikely that all environmental impacts that may arise

from a particular type of activity will be of signlftcance or be
a cause of concern Therefore. the scoping process (see ques
tionnaires in section 2 4) will help identify those environ
mental impacts that should be considered for mitigation or
that should be included in the EIA study Ifpotential environ
mental impacts or risks require mitigative measures and if
those measures are easily identlfled. they should be recorded
dunng the project identlflcation phase Several sources of
information are available on mitigative measures that are
c;p("C'llic for a IMrlicul.lr typt" of project

2.4. Main Environmental Impacts From
Different Types of Projects

In the present section the main environmental impacts that
may be caused by a particular type of project are discussed
These key impacts are listed in questionnaires. which are
intended to highlight the significance of the impacts for each
type of development activity

Most projects consist of several components. e g mlnlng may
be accompanied by road development. construction ofbulld
ings. water supply or sanitation It is necessary to identify the
possible impacts of these components by referring to all
relevant questionnaires

2.4.1. Agriculture and Rural Development
The ann of agricultural projects is generally to increase the
quantity and/or quality of production 1b1s can be achieved
either by increasing the area under cultivation or by intensi
fying production on existing farmlands through increased
labour input mechanization use of high yieldlng varieties
use of fertilizers and pesticides and lrrlgation

Agricultural development programmes often involve rural
development Integrated rural development refers to multi-
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sectoral projects which may include agriculture forestIy.
infrastructure development and!or provision of public utili
ties For each of these components the environmental impacts
should be assessed

2.4 11 General Agnculture
Agricultural development always brings about changes In the
natural environment. and often wildlands are changed Into
farmlands to produce cash crops The original vegetation
cover is removed and habItat for fauna Is lost. resulting In a
decrease of biodIversity

General impacts from agriculture include

•

loss of natural
vegetation and
wildlife habitat

Soli erosion

Soli acidity

Water pollution

The most drastic changes in vegetation cover result from
extensive forest clearing for agriculture. particularly serious
In the case of tropical forests

After removal of vegetation cover the soil is exposed to rain

and wind erosion TIlls may eventually lead to leaching of
nutrients and loss of topsoil The rate atwhich erosion occurs
varies greatly. depending on climate soU characteristics and
terrain (steepness of slope)

Shortage of arable lands increasingly leads to reclamation of
mangrove areas for agriculture. usually to cultivate rice In
general. solls reclaimed from a brackish water environment.
such as mangrove solls contain sulphurous compounds that
are oxidlzed when exposed to alr over extended periods This
may result In the development of acid sulphate soils which
need corrective measures to be fit for crop growth

Orgaruc pollution ofwater may occur to a certain degree from
dumpIng plant remains Into streams and canals. but the main
pollution Wlll be caused by ferti1.l.zers and pesticide residues
Nutrient-enricrunent of water will eventually result in exces
sive growth of algae or macrophytes Water pollution by
agro-chemlcals not only affects the aquatic ecosystem. but
also. when certaIn concentrations are attained makes the
water Unfit for other use Drinking water from groundwaters

•

•
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either too much or too Uttle irrigation Soluble salts in the soil
surface Wlll accumulate to such extent that their concentra
tions become toxic to plants SaUnization occurs to some
extent in all irrigated areas but is most commonly associated
with and or semi-and zones

•

•

Water-related
diseases

Soli erosIon

Water-logging

Resettlement

The slowly runrung or stagnant water in irrigation canals
provides a habitat for vectors that transmit diseases such as
malana schistosomiasIs and ffiariasis Aquatic vegetation.
developmg in the canals selVes as a substrate for the snail
vector of sc1ustosonuasls and for breeding of mosqUitoes
which transnut malaria or fllanasis

IrngatIon schemes often require land clearing and levelling in

the preparation stage Removal of trees and shrubs. which act
as wind-breaks and sol1 stabilizers, can accelerate soil ero
sion

Water-logging a common phenomenon in inigated areas.
occurs when groundwater saturates the plant root-zone
Small pores between soil particles, nonnally filled with air•

become saturated thus preventing the exchange of oxygen
between the plant roots and the soil Water-logging can be the
result of poor drainage of irrigated lands. but in some places
it is a natural phenomenon

In the construction phase of an irrigation project some
land-holders or tenants may have to be relocated to provide
space for the physical facilities ofthe project (reservoirs. pump
stations water conveyance structures) Moreover. existing
field configurations or land-use may not be compatible with
the proposed Irrigation scheme in which case boundaries or
land-use practices must be altered to meet the needs of
system design



may be affected by contamination with nitrates as a result of
excessive use of nitrogenous fertlllzers

Queshonnalre Impacts of General A~rlculture

Key Enwonmentallmpacls Significant Mlltor None MllKlabve Measures Remarks
Yes No

Loss of nal\nI vegetation and
WIldlife habitat

Soil erosion

Soil aaditv
Water POIlubon

Ii

I
I
I
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Changes In
hydrology

Water pollubon

Salinization

2 41 2 Imgatlon
lITigation schemes often draw their water from lakes and
artificial reseIVoirs from river diversion. orfrom groundwater
Delivery of the water may rely on gravity or pumps, and the
water may reach the fields through lITigation canals In
additlon to spec1fic impacts from irrigation general impacts
from agricultural activities should be taken into account
These can be due to

lITigation schemes based on pumped groundwater are likely
to lower the water-table in the vicinity. and marginal wells
may dry up and cause undesirable social impacts In coastal
plains, extraction of groundwater may cause the intrusion of
seawater into freshwater aquifers Diversion of surface water
for lITigation purposes will reduce the amount ofwater avaU
able for use downstream from the lITigated area Irrigation
schemes also affect existing water-use patterns and priorities

Water draining from iITigated fields is likely to contain resi
dues of pesticides and fertUizers. which may not only affect
aquatic life butalso reduce thevalue ofthewater downstream
as a source for drinking water Also. potable water from
groundwater may be affected by contamination with nitrates.
as a result of excessive use of fertlUzers

Salinization is caused by the double action ofevaporation and
capillary movements in the SOli It can be the consequence of

..

•

•
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Introduction of
plant pests

Monocultures provide an ideal habitat for outbreaks of plant
pests The unifonnlty of species also allows rapid spread of
Infestation

Questionnaire Impacts of Forestrv Reforestation/afforestation

Key EnVlronmen1allmpacts SIQllIficant Minor None
Mlbaabve Measures Remarks

Yes No
1- ineXlsb tern

IDeoIebon of aroundwater

Introduction of plant pests

II) Commercial Loggmg

•

•

Loss of natural
vegetation and
wildlife habitat

SoU erosion

Desertification

Changes,n
hydrology

Logging (tree-cutting for lumber) results in an overall decrease
in area covered by forest vegetation In general. the magnitude
of the adverse impacts depends on the scale of the deforesta
tion that is If clear-cutting or selective cutting is applied

Cleared forest areas are easily invaded by weeds or undesir
able tree species Selective cutting of trees reduces the biodi
versity of the forest. it may lead to complete disappearance of
a particular tree species Removal ofindividua1large trees may
cause mechanical damage to other vegetation The ellmlna
tion of animals as a result of loggIng can interfere with the
regeneration of tree and other plant species that depend on
particular animal species for poll1nation or seed dispersal The
increased accessibility of the forest will encourage poaching
and illegal wood cutting

Clearing accelerates soil erosion especially in sloping areas.
and on forest roads and trails As a result of soll erosion. the
sediment load in streams will augment thus shortening the
useful life span of dams. reservoirs and lakes

Forest clearing in arid or semi-arid regions for commercial
timber is likely to initiate the desertlflcation process

An Increase in Ule amount of surface run-off from denuded
and compacted soils will bring about changes in river flow
regime Downstream flooding may result from the increased
duration and volume ofpeak flows Changes in flow rates and
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Questionnaire Im[ acts of Irrn!:atlon

Key Environmental Impacts Significant Minor None
MllJllatlve Measures

Remarks
Yes No

Chanaes In hvdroloav

Water Dollutlon

Salinization

Water related diseases

Sod erosion

Water loalllnll

Resettlement

Reforestation and afforestation in semi-and areas may locally
deplete SOll moisture lower the water-table and result in
decreased groundwater and base flow Water-supply in the
surroundmg area may be affected by the lowered water-table
The magnitude of the impact depends on the water demand
of the selected species and the scale of the plantation

•

IntroductJon of new tree species will bring about shJ.fts in the
balance ofthe existing ecosystem Replacement ofthe orIgtnal
tree species by exotic trees may deprive some animal species
of food and shelter

I) Reforestation/afforestation

Reforestation practices ann at wood production. protection of •
the SOll water regime and the prevention of soil erosion A
major charactenstic of reforestation therefore is that it can
enhance environmental quality. for it Is a means ofstabilizlng
soil and hydrological systems Trees are also planted to
rehabilitate wastelands The environmental hazards of tree
planting are mainly related to species selection monocultures
and the scale of the plantation

24 13 Forestry

The gUidelines for forestry encompass reforestationI affores
tation commercial logging and forest-based industries

Depletion of
groundwater

Changes In

eXisting
ecosystem



Noise Animal life is dlsturbed by noise from tree-cutting and the
presence of man

SocIal Impacts Deforestation affects people who tradltionally depend on the
forest for their living The improved access to the forest may
lead to the spread of spontaneous settlements and shiftlng
cultivation in forest areas

i
i

I
I
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volumes in streams cause stream channel erosion. thus
contributing to downstream siltation and sedimentation

The improper use and dlsposal of wood preservatives. fuels
and lubricants dUring logging operations can lead to water
contamination The water solutions of some wood preserv
atives e g those of CCA preservatives (mixtures of copper.
chromium and arsenic salts) are toxic Floating logs. treated
with wood preservatives or other chemicals. also contaminate
freshwater

Questionnaire Impacts of ForestI"' Commerclallo22m2

Key enVIronmental Impads SlgmfK:ant Minor None
MtttQative Measures

Remarks
Yes No

Loss of natuJal vegetation and
wiIdIlfehabttat

SolI eI'OSIOIl

Deserttficatlon

In hvdroloav

Water pollution

Climabc chanoes

Noise

Soaal mpacts

cnmatlc changes The large scale disappearance of tropical forests contributes
to global climatic change through the increase ofatmospheric
carbon dIOXIde and the greenhouse effect Locally. loss of
forest decreases the water retention capacity of soils. which
eventually can lead to reduction in cloud cover and rainfall
depending on the scale of deforestation

Water pollution
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III) Forest-based Industries

Mechanical wood processing includes sawmills, veneer and
plywood factones Another wood-based industry is the pulp
and paper industry All these activities are accompanied by
deletenous environmental effects For possible environmental
impacts from wood-processing industries see Guidelines for

Industry

2414 PestIcIdes

Pesticides play an important part in plant protection and in
the protection of animal and human health If pesticides are
used excessively they present a hazard to people, animals
and the environment in general Pesticides include

o insecticides to combat hannful insects

o herbicides to control weeds

o fungicides to control fungal diseases

o rodenticides to control rats and mice,

o mollusclcides to control snails

Pesticide manufacture is covered by the guidelines for indus-
try

Chlorinated hydrocarbons such as DDT. Aldrin. Chlordane
and Heptachlor are very stable and tend to accumulate in the
food chain Apphcation of these products should be banned
whenever poss1ble Other pesticides used in Africa and known
to cause serious intoxications and adverse impacts on the
natural enVlronment are Parathion. often used to replace
chlormated hydrocarbons presents a high acute toxicity
Dleldrin/Endrin, lughly toxic, killing at the same time both
the insect pest and non-target species The use ofEthylene
dibromide (EDB) a proven carcinogen, and DBCP should be
restricted to cases where no substitutes exist for the consid
ered apphcatlon Toxaphene. Endrin. Lindane. DEep and
BCH are suspected of long-range chronic effects and should
be equally avoided

•

•

•



Questionnaire Impacts of Pesticides

Key Environmental Impacts Slgmflcant Minor None
Mlbgallve Measures Remarks

Yes No

~rDOllubon

SoIl DOllullon

Water pollutIon

lmoact on human health

Bloaccumulatlon

Air pollution

SOil pollution

Water pollution

Impact on
human health

Bloaccumula
tlon
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Main criteria for assessing the environmental impact of a
particular pesticide are its toxicity and degree of biodegrad
ability The mobility of a pesticide is its ability to move from
one enVIronmental compartment to another

Large scale aerial applIcation of pesticides may represent the
greatest potential hazard to the environment

Transported by water l.nfiltratlng in the soU pesticide residues
may accumulate and affect soU organisms. including micro
organisms which playa promment part in soU fertillty

Water drauung from irngated fields is likely to contain resi
dues of pesticides or fertlllzers which may not only affect
aquatic life but also reduce the value ofthe water downstream
as a source for drmkIng water Also drinking water-supply
from groundwater may be affected by contamination with
nitrates as a result of excessive use of nitrogenous fertl11zers

The magnitude of this impact depends on the acute and
chronic toxicity ofthe product and its tendency to accumulate
in the food chain

TIus impact depends on the degree of biodegradability of the
pesticide applied In the case ofpersistent types ofpesticides.
animals at the end of the food chain such as carnivorous
manunals predatory fIshes and birds of prey. may be killed
as a result of bioaccumulation of the toxic substance
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2 4 1 5 Livestock

In arid and semi-arid regions main land-use often consists
of livestock keepmg and nomadic pastoralism Cattle 1s usu
ally pastured in marginal areas too unproductive for crop
cultivation These areas are easily degraded. especially when
the number ofcattle exceeds the canying capacity ofthe land

Year round grazing in the same area, made possible by

pennanent water-supply for the cattle, often results in over
grazing. and eventually the disappearance of all vegetation
cover

•

Soli erosion

Desertification

Social Impacts

Depletion of
water supply

Inmanypastoral areas it is conunon practice to bumthe grass
at the end of the dry season to decrease the incidence of pests
such as tsetse fly and ticks and secondly. the release of
inorganic nutrients This type of bUrning increases soil ero
sion especially on hill and mountain slopes

Establislunent of large ranchmg projects implies a high con
centration of annuals on a restricted surface of land Without
separate fodder production and fodder preservation for the
dry season. the cattle will have to depend on the vegetation
available in the area If the number of animals exceeds the
carrying capacity of the land the resulting overgrazing will
favour the desertification process

Pastorallsts will be affected by the establishment of closed
pastures Usually. theyWl11 occupy the most productive areas.
thus compelling pastoralists to survive on a smaller area of
Inferior quality

Use of wells and boreholes to supply cattle with water may
lower tlle water-table level to such an extent that in the area
less water is aVallable for hwnans Secondly, an indirecteffect
is the risk of raising the SOll salinlty or affecting the soil pH

•

•



• TECHNICAL ENVIRONMENTAL ASSESSMENT GUIDELINES 22

'"
f
i
>

1

C)ueshonnalre Imoacts of LIvestock

Key EnVironmenlallmpacts Signtficant Minor None
Mlboabve Measures

Remarks
Yes No

Soderosloo

Desertrficabon

Soaallmoacls

IDep!ebon of water supplV

2416 FIsheries

As part of the living environment. fishery resources are sen
sitive to clisturbance and pollution resulting from human
activities Fishery activities may also affect other sectors of
the environment

A clistinctIon has to be made between capture fisheries (ex:

ploitIng wild stocks of fish) and aquaculture (fish farming)

ij Capture Fisheries

The most productive areas for fishing are areas of high
biological productivity. such as estuaries. coral reefs and
zones ofoceanic u pwelIings Lakes and rivers can also support
major fishenes

As a biologically renewable resource. fish stocks are vulner
able to overexploitatlon Often the same fish and shrimp
stocks are exploited by both the in-shore artIsanal fishery and
the industrial coastal fisheries In many areas fish harvesting
has already reached or exceeded maximum sustainable
yields. due to increased fishing

Changes In

aquatic
ecosystem

There are complex interactions between different fish species
and between fish and other aquatic organisms Changes in
the numerical balance between fish species. as a result of
selective fishing methods can cause slgniflcant shifts in
faunal composition
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specIes

Destruction of
natural habitat

Overflshing. especially when selective fishing is applied. may
lead to a severe decline of a particular species Populations of
non-target species are also affected in particular when non
selective gear is used Accidental catches of endangered spe
cies such as manne mammals and turtles. may seriously
affect the survival of these species

Some flsWng methods. such as dynamiting and trawllng over
coral reefs. cause severe and long-term damage to the bottom
substrate and the organlsms it harbours

QuestionnaIre Impacts of FIsherIes Capture fisheries

Key Environmental Impacts Slgmflcant Minor None
Mlhgabve Measures

Remarks
Yes No

Changes In aquatic ecosystem

Depletion of sPecies

Destruction of natural habitat

II) Aquaculture

Dependmg on the cultured species. fish and shrimp farming
can be effectuated in fresh brackish or marine waters De
pending on the scale at which aquaculture activities take
place they can have more or less adverse impacts on the
environment

•
Water pollution

Water-related
diseases

IntroductIon of
exotic species

Conflicts In

water-use

Discharge of nutrient-rich water from the culture ponds in
the surrounding waters may lead to eutrophication Also.
pollution may be caused by antibiotics and pesticides used in
aquaculture Furthermore wastes from processing plants may
be dumped into the natural waters

Stagnant water in the ponds provide a habitat for snails and
breeding of mosquitoes that are vectors for diseases

Release or accidental escape of exotic species from the flsh
ponds may have an impact on the existing aquatic fauna and
flora (e g TUapia)

Freshwater requirements for aquaculture may be in conflict
with water demands for agriculture

•



QuestionnaIre Impacts of FisherIes Aquaculture

Key EnVironmental Impacts Slgmflcant Minor None
MllJqallve Measures

Remarks
Yes No

Water oolfutJon

Water related diseases

Introduction of exotIc sPecies

Conflicts In water use

Loss of natural habitat

2 4 1 7 Public Health

Environmental impacts of the construction of health care
facilities are discussed in the section on the construction of
buildings
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Vector eradication programmes may also have significant
enVironmental Impacts due to the effects of the pesticides
used For adverse environmenta1Impacts ofvector control by
chenucals see tile section on pesticides

The discharge of toxic and infectious wastes may have a major
impact on the environment It may lead to pollution through
inadequately treated wastes comprising a variety of hazard
ous and toxic chemicals including radioactive materials Hos
pitalS and clmics produce contaminated wastes, such as
infected operating materials sewage and linen

HeaIm programmes can have environmentallmpacts, if they
include components which affect the physical environment
construction of bul1dmgs waste disposal use of hazardous
chemicals etc

Aquaculture projects based on marine species are currently
implanted in a brackish water enVironment, such as man
grove swamps As a result of fish pond construction. natural
habitat and nursery area for important fishery resources is

lost

Loss of natural
habitat



f
I

I

l

25 ENVIRONMENTAL ASSESSMENT GUIDELINES

2418 EducatIon
The envrronmental impacts of education programmes VBIY
accordmg to the components involved Physical intexventions
in the environment from education programmes are mostly
related to the construction and use of schools (see sections

on construction of buildings. and water supply)

The environment may be polluted to some extent by toxic,
hazardous or radioactive materials used in educationallabo
ratories (refer to the sections on pesticides and solid waste
and sanitation)

2.42. Industry and Infrastructure
TIlls section has been subdivided into Industry and Infra
structure (section 2 4 2) Public Utilities (section 2 4 3), and
Transportation (section 244\ Most projects will be com
prised of several components. and reference to other sections
may therefore be necessaxy

The ann of industry and infrastructure is generally to provide
a physical framework for economic development andI orsocla1
improvement TIlls can be achieved by either constructing
new infrastructure. upgrading old facilities or through
strengtherung of the institutions involved

The adverse environmental effects oflarge industry and infra
structure projects are easier to mitigate than those of small
or medium-scale projects The scope of control over several
small industries in one project is smaller than that over one
large project. while for example the resulting pollution may
be of the same intensity

2421 Dams and Hydropower

Dams are built and reservoirs are created for

Cl electric power generation.

CJ water-supply for irrigation domestic and industrial uses.
and

•

•

•



Changes In
hydrology

Resettlement

loss of
agnculturalland

loss of
Infrastructure
and housing

Loss of natural
vegetation and
wildlife habitat
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o flood control

The environmental impacts of dams constmcted for any of
these purposes or a combination, of these are sJrnUar

Dam projects are Wghly complex and are l1kely to require a
full-scale EIA The nature of the adverse impacts is mainly
determined by project siting The magnitude of the environ
mental impacts usually depends on the size of the reservoir
Mini-hydro schemes have considerably less impact on the
environment than projects involving large dams However. the
cumulative impact of a large number of mlnl-hydro projects
on the same river should not be underestimated

Dam operation activities have an important impact on the
downstream river flow In coastal areas, a considerable de
crease in river flow may cause saline waters to penetrate
further upstream and therefore may affect the flora and fauna
of the lower river and the river banks Changes in flow rates
and volumes in streams cause stream channel erosion, con
tributing to downstream siltation and sedimentation

The magnitude of the resettlement impact depends on the
number of people liVing m the future reservoir area, who have
to be relocated Both tangible and intangible types ofimpacts
must be highlighted

If agriculture exists in the future reservoir area, arable land
Wlll be lost as a result of inundation The magnitude of the
impact depends on tlle area of the land and the value of the
crops under production

The magnitude of this impact depends on the number and
value of human settlements lost when the reservoir area Is
flooded Infrastructure such as electrical transmission lines
and roads may be interrupted by flooding of the area

TIle magnitude of this impact is determined by the area of
natural vegetation that will be lost due to inundation and also
by the vegetation type A number ofwild animals living in the
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reservoir area will disappear as a result of habitat destruc
tion

As a stretch of river is transfonned into a lake. species
characteristic of runnJ.ng waters will disappear as a result of
loss of riverine habitat Furthermore. the roads buJIt for the
dam project will provide increased access to the region where
the project Is implemented Natural vegetation and wildlife
will be affected bywood cutting. hunting. and other secondary
activities

•

l

Aquatic weed
growth

Diseases

Loss of
scenery

SoU erosion

Criteria to consider for prediction of possible aquatic weed
growth are 1) the occurrence ofpest plant species in the region
and 2) the trophic status of the future lake If vegetation is

cleared prior to flooding of the reservoir area. nutrient input
from decomposing vegetation will be less

During the construction phase diseases may be introduced
In the project area by workers. hired from elsewhere After
flooding of the reservoir. new vegetation may develop in the
lake area which may provide a habitat for vectors ofdiseases
such as schistosomiasis and malaria

guanying of construction material can locally disfigure the
landscape

Removal ofvegetation cover at the site of borrow pits exposes
the soU to erosion processes

•

•



Questionnaire Impacts of Dams and HvdroDower Prolects

Key Impacts Slgmficant Minor None
Mltiaauve Measures

Remarks
Yes No

Chanaes In hvdrolooy

Resettlement

Loss of agnculturallands

Loss of Infrastructure and
hOuSliiQ -

loss of natural vegetation and
wildlife habitat

Aauatlc weed growth

DIseases

Loss of scenery

Sod erosion

loss of natural
vegetation and
wildlife habitat
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2422 Mining

Most mming projects have sign1flcant environmentallmpacts
The effects ofsurface m1ning methods are mostvisible a large
land area IS cleared and soil is removed Subsurface mining
however may produce vast amounts of spoil which are
dumped near the mme slte Both may cause severe pollution
problems if the mine material is toxic Dust generated by the
minlng actiVities may also pose a signiflcant problem Off
shore exploitation affects the seabed and marine life. and
poses the risk of significant marine pollution

Mining is often accompanied by some form of processing the
impacts of these activities are covered in the section on
industry Quarrymg for construction material has similar
effects as open-cast milling but usually on a smaller scale

Surface mining leads to a slgniflcant disruption ofthe natural
enviromnent It often takes place in previously inaccessible
areas therefore sometimes near or in Environmentally Sen
sitive Areas TIle magmtude depends also on the size of llie
excavated area
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Vegetation and aruma! lUe can be significantly affected by
clearing for mlrung and transport facilities. especially in
trOPICal forest areas Access to the to the area is increased.
also for settlers and natural vegetation and wildlife will be
affected by agricultural practices hunting and woodcutting

•
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Loss of scenery

Changes In

hydrology

Sod degradation

Pollution

Social Impacts

Loss of land and
resettlement

Mining has sigruficant visual impacts. locally Open-cast

mining lmp1J.es the dIsplacement oflarge amounts ofrock and

SOll Underground nurung wastes are dumped above ground
as spoll slag or tailIngs

Underground and surface drainage patterns are altered ir

revocably The quantity ofwater in aquifers in thevlc1nltycan
thus be senously affected

The removal of trees and shrubs which act as wind-breaks
and sou stabI1.Lzers can accelerate soil erosion and lead to
landslides Subsurface working may lead to soil subsidence

TIle material excavated In the mines is often toxic Its toxicity
and concentration dettrmlne the signIficance of the impact
Furthennore blasting may cause dust pollution Particles
may be transported over long distances by wind or water

NoIse and vibration from blasting or drllllng reach high levels,
affecting the local population and the workers Hearing of
workers is Impalred by extended high noise levels Serious
accidents may occur, because mlning often involves blasting
and use of heavy equipment Excavated areas may cave in,
especIally dangerous in underground mining The Improved
access to the forest may lead to the spread of spontaneous
settlements and shifting cultIvation in forest areas

TIle land which is mined is lost for other purposes People
living at the project site must be resettled because the land
is needed for nurung and for the allocation of a buffer zone

•

•
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Questionnaire Impacts of Mmm2

Keylmpacls Slgmflcant Minor None
MItigative Measures

Remarks
Yes None

loss of natural vegetation and
wildlife habitat

Loss of scenery

Changes In hvdroloav

SOIl deQradatlon

Pollution

SOCIallmpacls

Loss of land and resettlement

242 3 Industry

Envirorunental impacts of industrial development activities
start with the construction of the plant and sometimes due to
additionallnfrastructure for example access roads The im
pacts mostly short-term compared to the long-term impacts
of manufactunng are descnbed in other sections of these
gUidelines

Industrial processmg relIes on the input ofnatural resources.
such as raw materials. energy and water The conversion of
raw materials to various products requires transport from the
source via the industrial plant to the market (these environ
mental impacts are covered in the section on transportation)
Industrial manufactUring generates residues which are either
re-used or discarded as wastes Toxic wastes may klll species
either directly or indirectly through accumulation in the food
chain and cause long-term envirorunental problems

Agro-industries are based on the products of agriculture
fishery and forestry TIley produce mainly organic wastes If
they are released in nvers and lakes their decomposition may
create oxygen deficiency leading to the death of aquatic
organisms The nutrient input from mineralization oforganic
wastes accelerates the eutrophication process in natural
water bodies Nutrient-enrichment of water will eventually
result in exceSSlVe growth of algae or macrophytes
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Chemical industries use and produce a Wide variety of
compounds For example fertilizer industries produce nitrates
and phosphates which ifreleased in naturalwaters contribute
to eutrophication Others cllscharge chemicals which reduce
the oxygen concentration in water. affecting aquatic Me The
use and discharge of toxic and hazardous chemicals. such as
some pesticides. pose slgnillcant risks for humans and the
food chain

Heavy metals produced and cllscharged by the metallurgical
industry are mostly toxic to human and animal health They
accumulate in the food chain and in body tissue

The production of thermal power by burning fossil fuel has
environmental effects sunllar to heavy industry SIgnificant
effects are aIr pollution from soot dust particles the toxic
gases such as oAldes ofnitrogen and sulphur; water pollution
from wastes and cooling water and excessive noise

•

r
I
I.
l ~

Air pollutIon

Water pollution

Soil pollution

Changes In
hydrology

The manufactunng process causes emisslOns of gaseous and
particulate pollutants from incineration processes and vola
tile chemicals TIle magrutude of the impact depends on the
concentration and tOXiCIty of the emitted chemicals and on
the sensiuvity of the surroundIng area especially in the
direction of the prevallmg wind

TIle discharge ofeffluent from the manufactUring process and
by aCCidental spills can severely pollute water resourCes The
sigluflcance of the water pollution depends on the toxicity and
concentration of effluent Cooling water causes thennal pol
lution which affects aquatic organisms

The wastes from the manufacturing process which are
dumped without precautions may cause soU pollution

Site preparation and construction change the hydrological
balance and drainage patterns at the project location and may
lead to floodmg or erOSiOn dO\1mstream

•



:)uesllonnalre Impacts of Industry

Key Impacts Slgmficant Minor None ~lgalJve IMeasuresJ Remarks
Yes No l

Air pellulJon I
I I

Water pollution I
I

ISoil pollution I

Changes In hydroloQY I i I
I

Soli erosion

Soaallmpacts I
Loss of scenery

Conflicts In land use

Soli erosion

Social Impacts

Loss of scenery

Conflicts In

land use
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Dunng construchon and operation of the plant solid wastes
may be dumped in landfills These activitles may result in

significant erosion especially when performed on steep
slopes

Site preparahon construchon and operation activities pro
duce nOlse and vlbrahon nuisances to the local population
and workers High or continuous sound levels cause damage
to heanng The smell emanating from some raw materials,
products and wastes causes considerable cUscomfort to the
local population and workers Inhabitants of the project site
must be resettled because the land is needed for the con
struchon of the mdusUy bUlldmg and for a buffer zone The
land is lost for other purposes

TIle presence of large industrial plants and the emission of
smoke and dust have a slgruficant negative impact on the
landscape

TIle land on which tlle mdustnal construction is built Is lost
for other purposes Any e'Clshng infrastructure Is lost or
degraded by construchon

2424 Construction of Buildings

The construction of buildings nccompanles various types of
proJLcb I he '3igllilic<lllCC 01 the environmental Impacts is
determined chrectlv by the site location and the duncnsions
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of the structures Indirectly bullcUng activities may lead to
activities covered elsewhere, such as quarrying for buUdJng
matenals and the construction of access roads

•
Loss of land and
resettlement

Sod erosion

Pollution

loss of scenery

The land used for construction, is lost for other purposes such
as agriculture The infrastructure on the spot Is lost or
degraded by constrnction Inhabitants ofthe project site must
be resettled, because the land Is needed to provide space for
the physical facilities of the project

Removal of vegetation for cut and fill operations may cause
soil erOSIOn especially ifit entails extensive areas orconstruc
tion on slopmg terrain

Site preparation and construction cause dust and exhaust
fumes from construction equipment. and some soil pollution,
for example from oil spills from construction vehicles
Groundwater and surface water quality decline due to these
activities

The constructlon of high buUc:Ungs may cllsfigure the land
scape if they can be seen from afar •

2.4.3.

Questionnaire Impacts of Construction of Buddln2S

Key Impacts SlgOlficant Minor None
Mltlaallve Measures Remarks

Yes No

loss of land and resettlement

SoB erosion

Pollution

loss of scenery

Public Utilities

2431 Water Supply
Water-supply projects are executed mainly for their beneficial
health impact But, ifnot properly designed and executed they
may have negative health impacts The use ofgroundwater as
source of water-supply leads to somewhat different environ
mental Impacts than the use of surface water Construction

•
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Questionnaire 1m i>acts of Water-supph

Key Impacts SlgnJllcant Minor None
Mibgallve Measures Remarks

Yes No

Chanoe In hvdrolOClV

Pollution

Water related diseases

.,
~

~l
iI I

, I

I I

Changes In

hydrology

Pollution

Water-related
diseases

Pollution

of reservoirs has similar effects as dam and hydropower
projects

Severe prolonged groundwater extraction affects the amount
ofwater aV8.llable for other uses and leads to soU subsidence
In the coastal zone prolonged groundwater extraction may
lead to salme intrusion in the aquifer Abstraction of surface
water diminishes the amount of water available for other
purposes TIus also leads to conflicts between users ofwater

Water punficauon plants purify raw water and produce pol
luted sludge Chlorme dIsinfectants may pollute the environ
ment and endanger worker s health

The creation of reservOIrs for water-supply may create habi
tats and breedmg grounds for vectors of malaria or schisto
somiasis

2432 Solid Waste Management and SanitatIon

Solid waste management and sanitation projects should im
prove environmental conditions. if designed and executed
well Environmental effects of solid waste management are
mainly due to dumping in landfills or insufficient treatment
The mam problems caused by sanitation facllitles stem from
inadequate treatment ofhuman excreta. domestic and indus
trial wastes before their discharge into the environment Also.
dUring operation connecting points of sewers always leak to
some extent

The discharge of residual organic wastes from treatment
plants into natural waters leads to eutrophication and oxygen
depletion TIle impact depends on the concentration and
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toxicity of the remamlng wastes Landfill of hazardous solid
wastes results in significant soil pollution

•
Water related
diseases

Odours

loss of land and
resettlement

TIle dIscharge ofhquld resIdues from sewage treaunent poses
a significant health threat If pathogens are not removed by
treatment TIus also applies to the deposit of residual sludge
on agricultural lands. which contaminates agricultural prod
ucts with pathogens Sewage containing toxic and hazardous
industnal wastes threatens the health and safety ofworkers

Treatment and pumping plants generate off-odours. a nui
sance to workers and the local population

The land used for solId waste OlSPOSal or sewerage treatment
often lIes in or near mUl1lClpal areas A considerable amount
of land may be needed for the facilities and as buffer-zone

Questionnaire Imoacts of Sohd Waste Mana2ement and Samtatlon

Key Impacts Slgnilicant Minor None ~haatlve Measures I Remarks
Yes No I

Polluhon

Water related diseases --t=FOdours

Loss of land and resettlement

2433 Power TransmiSSion lmes

Power translUlSSlOn lInes accompanv the construction of
power-producmg and power-consuming pl'Ults Droan devel
opment mav also include this activity The signUlcance of the
effects IS largely deternuncd by tile scale and site of the
actIVIty

•

loss of natural
vegetation

Land clearmg for power transffilSSlon lines leads to a large
scale destructIon of natural vegetatIon because it is a llnear
development For l11gh voltage lines a wide strip must be kept
free of vegetation TIus may prove a considerable barrier for
plants and arumals thus decreasing the size of their habitat
and chsruptIng dIstributIon oaTterns

•



Questionnaire Impacts of Power TransmiSSIon lanes

Key Impacts SlgOificant Minor None Mtbaabve Measures
Remarks

Yes No

loss of natural veaetabon

loss of land and resettlement

loss of scenery

Soaal tmPacts

Loss of land and
resettlement

loss of scenery

Social impacts

Loss of natural
vegetation

Loss of land and
resettlement
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The transmission lines need a considerable amount of free
space causing confllcts in land-use The land is lost for other
purposes Inhabitants of the project site must be resettled.
because the land is needed for the physical structures and for
the allocation of a buffer zone

The landscape is disfigured by the lines and their supporting
pylons

Contact with power cables may klll humans and animals
They also produce electromagnetic radiation. hannful to peo
ple living nearby

24 34 011 and Gas Distribution Lines

The construction of 011 and gas distribution lines generally
accompanies the mlnlng of fossil fuels Industrial and urban
development often include this activity The significance ofthe
effects is largely determined by the scale and site of the
activity

Land clearing for distribution lines leads to a large-scale
destruction of natural vegetation. because it Is a linear devel
opment

If pipelines are laid above ground the land is lost for other
purposes Inhabitants of the project site must be resettled
because the land is needed for the physical structures If the
pipelines are laid underground residents have to be relocated
temporanly
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Interruption of
wlldhfeand
cattle migration

Pollution

If pipelmes are laid above ground. the migration routes of
wildlife and nomadic pastorallsts may be interrupted

During operation connecting points always leak to some
extent Punctures or ruptures in oil and gas pipelines may
cause explosions. poisoning and pollution

2.4.4.

Ouestlonnalre Impacts of 011 and Gas Distribution Lanes

Key Impacts Significant Minor None
MItigative Measures

Remarks
Yes No

loss of natural veQetatJon

loss of land and resettlement

Interruption of wlldhfe and cattle
lnuoratlon

PollutJon

Transportation

2441 Road and Railway Projects

Due to the social and economic changes following improved
transportation it has far reaching environmental effects
which are dlfficult to predict The direct impacts covered below
may therefore understate the environmental impacts in the
long-term

Road and raIlway projects have predominantly similar envi
ronmental impacts and are therefore reviewed together New
road or rmlway development has more significant impacts on
the envIronment than the upgrading of an existing road

•

Pollution Road traffiC and trains produce alr pollution and dust. affect
ing the environment and human health The significance of
the impact depends on the volume of traffic and the average
volume of exhaust per automobile or train The rainwater
running off road surfaces and rail tracks carries spills and
dust contaminating water and soil

•



Questionnaire 1m acts of Road and Rallwav Pro ects

Key Impacts Slgmficant Minor None
MlbQabve Measures

Remarks
Yes No

Pollution

Changes In hvdroloav

Soil erOSion

loss of natural vegetabon and
WIldlife habitat

SocIal Impacts

Changes in
hydrology

Soil erosion

Loss of natural
vegetation and
Wildlife habitat

Social Impacts
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Often natural draJnage is altered by embankments and tun
nels for roads and rails nus impoundment of water affects
the groundwater level

Road and railway construction activities affect soU stability.
particularlyonslopes, and may lead to erosionand landsUdes
As a result of soU erosion, the sediment load in streams will
increase

Clearing ofvegetation will take place before road and railway
construction The magnitude of the impact depends on the
area of vegetation cover removed, on the type of vegetation.
and decrease in wildlife habitat The road or railway can
interrupt migration routes, separating animals from their
breeding or feedmg grounds

Construction and use especially ofroads cause considerable
noise and Vibration, disturbing workers and the local popu
lation Arable lands are lost and inhabitants ofthe project site
must be resettled because the land is needed for construc
tion

2442 Ports, Harbours and Coastal Structures
Due to the socio-economic changes following port and har
bour development far reaching environmental effects diffi
cult to predict can occur The construction of any coastal
installation will Interfere with wave behaviour water move
ments and deposition patterns DredgIng of harbours and
channels continues dunng operation thus causing regular
disrupt.1on of the sea bed The development of a port or
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harbour also Implies increased demand on roads or railways
and on water-supply and sanitation facilities (see relevant
section)

•
Coastal erosion
and siitabon

Pollution

SOCial Impacts

loss of land and
resettlement

Construction activities destroy or alter islets. sand banks.

coral reefs and river and sea beds The altered hydrography
changes the sedhnent transport deposits build up before the
obstacles and erosion increases in their lee Riverbanks and
coastlines are affected for example. leading to a pennanent
loss of habitat for flora and fauna. thus affecting fishe:ty
resource development

Construction often leads to pollution from slIt run-off. but
discharges and spillage from ships have a more significant
impact Dredging activIties cause turbulence another type of
pollution affecting aquatic life

Uquid and solid wastes may be discharged directly into the
sea if disposal facilities are inadequate Pollution affects
aquatic organisms and thus fisheries The risks associated
with leakages. spills and accidents are signIficant 1f hazard
ous materials are Involved

Noise and vibration accompany construction and operation
activities. affecting workers and the local population If the
construction area is already populated resettlement is nec
essaxy to provlde space for the road or railway and for a buffer
zone

Land reclamation for development of port facl1ities may result
in the dJsplacement and relocation of the local population
Arable land. infrastructure and natural vegetation is lost The
impact depends largely on the extent of area needed for
physical structures and for a buffer zone

•

•



Questionnaire Impacts of Airports

Keylmpacls Slgrnficant Minor None Mmaabve Measures
Remarks

Yes No

Pollution

loss of land and resettlement

IChanaes In hvdrology

Questionnaire Impacts of Ports, Harbours and Coastal Structures

Key Impacts Slgrnlicant Minor None
Mlbaabve Measures

Remarks
Yes No

Coastal erosIon and sHtalton

Pollution

Soclallmpacts

loss of land and resettlement
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Construction of runways and access roads impedes natural
draJnage due to their large impenneable areas Levelling and
lnfllllng durmg construction have the same effect

A large area of natural arable or populated land may be lost
to the airport a surrounding buffer zone and along approach
and take-off routes Inhabitants of the project site must be
resettled Airplanes generate considerable noise at the airport
and along flight routes

Aircraft exhausts and the handling offuel cause considerable
air pollution Run-off water carries undesirable suspended
particles polluting water and soU

2443 Airport
Airports cause major large scale environmental impacts they
require vast stretches of land and cause air pollution and
noise Due to the social and economic changes they bring,
airports have far reaching enVIronmental effects. which are
difficult to predict Large amounts of water are used dUring
operation therefore the impacts mentioned for water-supply
and sanitation projects must also be considered The con
struction of an airport also implies increased demand on
roads or railways (see relevant section)

Changes In

hydrology

Loss of land and
resettlement

Pollubon
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31. General
The fundamental premise of these environmental assessment
guidel.l11es 15 that the Bank Group as a development financing
partner has a major role in enablmg Improved environmental

management and promoting sustained development in the
RMCs TIllS part of the document addresses the procedural
enVlrorunental assessment gUidelines for use within the Bank
Group As such they are essential tools for the environmental
assessment declsion-makmg process

The procedural guidelmes for envirorunental assessment will
eventually become an integral part of the Operations Manual
used by Bank Group staffengaged in programme and project
operations

3.2. PrOject Cycle
A critical appraisal of options for the inclusion of procedural •
environmental assessment guidelmes into the operations of
the Bank Group must should Wlth an analysis of the project
cycle Project and programme proposals reach the Bank
Group from the folloWlng sources

o As a request for financing from the RMCs

o As a result of a Bank Group identification mission

o Following a general miSSiOn to the countIy by Bank Group
staff

o As an invitation for co-financing extended to the Bank
Group by other institutions

Although sometimes projects come into existence along other
lines the Bank Group project cycle generally comprises the
followmg stages

•



3.24.

3.2.3.

322 PrOject Identification
Although sometimes projects offered for financing to the Bank
Group already compnse a full feasibility study, many projects
are idenWied durmg missions of Bank Group officials and
staff to the RMCs A cntical review of a sample of projects
revealed that enVironmental impacts are often not considered

nus is an essential stage in the project cycle which leads to
a deciSion to retain or reject the project The major technical.
econonuc financiai and institutional aspects which Conn the
main components of the project are evaluated and brought
together in the appraisal report Environmental aspects have
usually not been considered so far systematically

PrOject Appraisal

PrOject Preparation
nus phase prepares the necessary documentation and data
for tlle appraisal of the loan by Bank Group staff It includes
both in-house and external collection ofinformation andbasic
data resulting in a feasibility study report that addresses
technical financial and economic issues So far. the environ
mental soundness of only a few loan applications has been
studied
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Pre-Identification Phase
Before projects are identilled in the first phase of the project
cycle a macro-econonuc study is conducted, aimed at review
ing the major economIC fiscal and financial features of the
country, evaluatmg Its past performance bottlenecks and
development prospects The results of the analysis are laid
down in Econonuc Prospect and Country Programming Pa
pers (EPCPs) that are updated every three years The EPCP
serves as an important tool for analysis of selected sectors
Sectoral analysis makes it possIble to highlight the priority
sectors and sub-sectors llkely to benefit from Bank Group
financmg

321.
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The appraisal report is submitted to internal and inter-de
partmental working groups and the Loans Committee for
discussion. before the project is negotiated and presented to
the Board of Directors Prior to Board approval. the negotia
tion with the lender must be completed

3.2.5. PrOject Implementation and Supervision
Project implementation starts when the negotiated conditions
precedent to the first disbursement have been fulfllled by the
lender The fulfihnent of the conditions of the loan can some
times take long Under the conditions, one can also include
items such as a national environmental pollcy, enviromnental
legislation or the strengthening of a minlsby concerned with
envirorunent

•

..

Possible problems dUring implementation are usually noticed
in the progress reports and may be solved dUring supervision
missions by the project officer An important tool for supervi-
sion Is the appraisal report So far supervisIon has concen- •
trated on technical realIzations and disbursement ofthe loan
Uttle attention is given to the enviromnentaIlmpacts maJnly
because the issue is hardly addressed in the appraisal report

3.2.6. Post-evaluation
This is the last stage of the project cycle Its purpose is to
assess the project s impact. taking into account the lnitial
objectives and comparing these to the achieved results The
post-evaluation report is discussed internally prior to ap
proval by the Board of Directors Thereafter, the project or
programme is considered terminated So far, envirorunenthas
not been an issue in post-evaluation of projects and conse
quentlyno feedback has been given to newly lnitiated projects

3.3. Activities Related to The Project Cycle

3.3.1. Pre-Identification
The activities dUring this phase fall outside the project cycle
proper. because they cannot be associated with one single

•



project Reports covering the economy and environment ofone
country play an important role dUring the project cycle of
many projects The impact of this phase on the whole project
cycle makes it necessaIY to include it in the study of proce
dural environmental assessment guidelines

II
I
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Environmental
Country
Programming

The key activity in pre-identlflcation comprises the prepara
tion ofEnvironmental Country Papers (ECPs) The ECP serves
as a tool for decision-making Such papers should be concise
(25 pages) and cover a limited number of topics ofimportance
for environmental screening or for use in identlflcation. prepa
ration appraisal and implementation of projects

The preparation of a set of ECPs for all RMCs of the Bank
Group is a major task. However. where possible use should
be made of already existing information Once the full set of
documents for each RMC is ready. its updating and modJftca
tion may be required penodlcally Papers must be updated
annually and reassessed at least every three years These
papers would serve as inputs into the Economic Perspectives
and Country Programming Papers (EPCPs)

3.3 2. PrOject Identification
Project identification is the first phase of the project cycle It
starts with the submission of a loan application by the RMC
and ends when the project is entered in the pipeline

3321 Project Offer and Pre-selection

The actions related to project offer and pre-selection refer to
all activities before the identification mission Although pro
jects are sometimes offered together with a complete feasibil
ity study for the majority the procedure starts with an
application by the RMC for a range of sectors and projects to
be considered The Bank Group evaluates the applications
and makes a selection of projects for further consideration
TIle selection of potential projects considered for financing is
based on those sectors earmarked in the EPCP and for
priOrltv sectors the Bank Group fmancial support



45 ENVIRONMENTAL ASSESSMENT GUIDELINES

The procedural environmental assessment guidelines may
require that projects considered as potential for financing are
initially distinguished in two groups. notably in Category I +
II or in Category III in accordance with the lEE For projects
in Categones I + II it may be necessary to plan a detailed
review of enVironmental aspects in order to determine the
exact Category and to identify signUlcant impacts

The loans and project officers are responsible for environ
mental screenmg TIle Project Brief. lEE checklist and the ECP
serve as decision-making tools for the categorization of pro
Jects Back-up may be requested from the Environment and
Social Pohey Division

3322 Identification and Selection

•

In many cases an identification mission to the RMC is under
taken by the relevant staffto collect additional Information so
that the project can be entered in the pipeline It may be
necessary to request an environmentalist for back-up In
determining key environmental issues The environmentalist
may '11'>0 he !llduc!NJ In the identification mission team to •
1(\( Hilly til( ('( l( I ( .It g"ry III II (lIUJ((J Ilml lhe ex/cuI of Ule

impacts

A final decision on the category of the project may be made
after the idenWlcation mission The environmental assess
ment gUidelines require a decision on the category of the
project whether the project falls in Category I (those requiring
a full-scale EIA) or in Category II (those requiring well defined
IDltigative measures)

The project and loans officers in the Operations Departments,
assisted by environmental specialists. are responsible for the
environmental seoping This process is important because it
idenWles the key issues on which to focus attention and
resources, when preparing a feasibility study or when plan
ning mitigative measures These key issues should be consid
ered in the TOR for EIA The lnfonnation collected dUring

•
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identUlcation nussions and the lEE checklists serve as deci
sion-making tools

Sometimes loan appllcations are presented by RMCs together
Wlth an executed feaslblllty study. and an identification mis

sion may not be necessary However. up to now. an EIA is not
part of the documentation submitted together with the appli
cation Therefore. for environmental screening and scoplng
purposes. an identification mission with limited scope may
stlll be required to idenW'y the exact categoxy of the project.

The next step of importance for the procedural environmental
assessment guidelmes is the preparation ofthe mission report
and the Project Bnef The conclusions of the lEE. key impacts
from the questionnaires and further action to be taken. must
all become an integral part of the Project Brief An environ
mental specIalIst may assist on environmental issues in the
preparation of project briefs

Apart from active support in the screening and scoping proc
ess the involvement of environmental specialists from the
pool of experts in the EnVironment and Social Pollcy Division
is required in the inter-departmental working group review

and the Coordinating Committee meeting

PrOject Preparation
1b.ls phase of the project cycle deals with the preparation and
execution of feasibility studies and/or project designs Some
times RMCs submit projects to the Bank Group that have
already been studied and designed before. with financial
assistance of other donors Normally the project is then
appraised without further study However. in many such
instances the impact on the natural and cultural environment
has not been considered or studied. so that an additional EIA
or development of mitigative measures remains to be carried
out



47 ENVIRONMENTAL ASSESSMENT GUIDELINES

3331 Preparation of Feasibility Study and EIA

In the preparation of a feasibility study the category of the
project is important. because the budget and TOR for a
full-scale EIA are differentand more elaborate than for devel
opment of mitigative measures

Once the budget and TOR for the feasibility study (with EIA)
and!or design (with mitigative measures) are approved by the
internal and the inter-departmental working groups, the
green I1ght is given for the EIA study It Is essential that
environmental speciallsts participateactively in the inter-de
partmental working group in order to scrutlnJze the TOR for
Ule environmental studies

3332 ExecutIon of FeasIbIlity Study and EIA

During Ule execution ofthe feasibility study (with EIA) and!or
design of project. (with mitigation) the activities are the full
responsibility of the RMC Consequently. the involvement of
the Bank Group s environmental specialists Is minlma1

3.3.4. PrOject Appraisal
In the project appraisal stage the project is assessed for its
technical financial economlc environmental and gender
relations components

3341 AppraIsal MISSion

TIle preparatJon and execution of the project appraisal mis

sion is the task of the project officers in the sectoral depart
ments, with some guidance from the environmental
specialists in the EnVironment and Social Polley Division
Environmental speclallsts may be included in the team visit
ing Ule RMC for Ule appraisal of environmentally sensitive
projects TIle contribution of the environmental spec1al1sts
will normally be confined to advising or scrutlnlzfng the
report

•

•

•
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3342 Negotiations, Approval and Fulfilment

During negotiations of the terms of the loan and the approval
by the Boards of Directors. contributions from the environ
mental specialIsts are mlnlmal The environmental appraisal
of the application should have been seWed before it reaches
this stage in the appraisal phase The Bank Group manage
ment has established a system which requires summaries of
EIA to be submitted to the Boards ofDirectors 120 days before
tile project is presented to the Boards for approval

3.3.5. PrOject Implementation and Supervision
During project implementation and supervision one impor
tant issue is environmental monitoring The process provides
data to project and loans officers. making it possible to judge
the impacts on the environment For a small number of
projects this may lead to corrective measures andI or changes
in project design

3351 Momtormg

The scope of environmental monitoring Is to follow the effect
ofthe project on the natural and cultural environment Which
relevant parameters must be monitored as defined in the EIA
report (for Category I) and recommended mitigative measures
report (Category IO 1hls process yields data and parameters
that should be examined by Bank Group staff when the
project is supervised in order to judge the performance from
an environmental point of view

The environmental monitoring data and parameters should
be included in the quarterly progress reports that the RMC
submits to the Bank Group These reports should be scruti
nized carefully by an environmental specialist to appreciate
the quality ofthe collected data and the methods used In case
ofany doubt attention must be given to any deficiency dUring
the supervision field visits Monitoring of a project may lead
to the conclUSIon that the project has more negative impacts
than e'q)ected Therefore it may be necessary to propose
rehabilitation
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3352 Supervision

Supervision is important and is normally performed by the
responsible project officer During the supervision missions
to the RMCs the project officer normally acts alone The value
and nature of enviromnental parameters collected in the
monitoring process may not always be clear to him Therefore.

it is important that dUring the preparation of such missions.
consultation is held with environmental specialists In some
instances. it may be essential to include an environmental
specialist in the mission team

TIle consultation of envlromnental specialists is required
when preparing a mission report for an environmentally
sensitive project The findings of the mission report are an
important tool for the design of rehabilitation measures The
mission report should be cleared by the inter-departmental
working group

3353 Execution of Rehabilitation Measures

TIle mission report is an important instrument to initiate any
change in the monitoring process as well as in the project
itself The result of monitoring may require modiftcations in
the monitoring plan in order to follow the impacts on the
natural and cultural enviromnent as required It Is also
possible that project components have to be mod1fled to
minimize enviromnental effects

It is almost impOSSible to provide conclusive evidence on the
number of projects that need rehabilitation It Is estimated
that 25% of the projects may need corrections in project
components dUring their lifespan No estimate is provided for
the number of projects that require changes in the scope of
environmental monitoring. the number Is likely to be much
higher

3354 Feedback

The process ofusing data from environmentalmonitoring and
supervision when designing and executing projects Is impor
tant. because it allows for learning from previous mistakes

•

•

•
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•

In order to make optimal use ofsuch Information all relevant
monitoring and supervision data and parameters must be fed
to a database

3355 Completion

For every project a completion report is prepared by the RMC
nus report serves as basis for the preparation of the Bank·s
completion report However. in many cases the information
suppUed by the RMC is insufficient so that a field visit is

required to collect missing information ResponsibiUty for the
completion of field visits and reports lies with the Operations
Departments However. input from environmental specla1lsts
may be important for the identltlcation of specitlc environ
mental issues to be considered The completion report passes
the usual review by internal and inter-departmental working
groups before it is used as a starting point in the post-evalua
tion process

3.3.6. Post-evaluation
The post-evaluation phase has no direct implications for the
loan itself but serves as a reference for future activities ofthe
Bank Group During this phase the positive and negative
points are evaluated and this allows learning from past
mistakes

336 1 ProJect Fmallzatlon

Responsibilities in the post-evaluation phase shift from the
operations departments to the operations evaluation office
(OPEV) The first step embodies a critical examination of the
project completion report that aims for the Identltlcation of
issues for further examination Because OPEVlacks adequate
expertise for environmental auditing. it is reconunended that
environmental specialists from the pool in the Environment
and SOCIal Polley Division support OPEV staff

Based on the critlcal exammation of the project completion
report an Issue Paper is written In this paper the need for an
operational audIt is evaluated An environmental audit should
be considered as part of the operational audit making the
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latter one package covering technical financial. procedural.
environmental and gender issues The Issue Paper should pay
due attention to the need for an environmental audit

In most cases a post-evaluation field visit is necessmy for the
preparation of the operational audit Depending on possible

impacts on the natural and cultural enviromnent one may
consider inclucUng an enviromnental spec1al1st in the team
visiting the RMC In this respect. much depends on the
progress report and the supervision field visits that were
executed dUring the previous phases

The operational audit report Is reviewed in the usual manner
by the internal and inter-departmental working groups before
examination by the Board of Directors After this. the project
is considered closed

3 3 6 2 Feedback

•

The process of using data from the operational audit and in
more detail from the environmental audit. when future pro- •
Jects are designed and executed. is considered important
because it allows for learning from previous mistakes In order
to make optimal use of such information. It is proposed that
all relevant post-evaluation data and parameters are also
stored in a database

•
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SUGGESTED TERMS OF REFERENCE (ToR)
FORMAT FOR EIA STUDIES

1 Introduction

a) Purpose of terms of reference

b) Responsible party for preparing the EIA report

2 EIA GUidelines
General gUldelmes to be followed and the procedure to be used
m prepanng the EIA report should be provided

3 Background Information

a) General background studies and reports that are available
might be described

b) SpecIfic background studies and reports related to the project
and the location of the project might be listed or described

4 Specific EIA GUidelines

a) Specific environmental effects
The enVIronmental components which need detailed or fur
ther study should be listed The indicators of each listed
component to be measured or assessed might be specl.fled

b) Mitigative measures
EIA reports should propose mitigative measures for all ad
verse effects including discussion of alternative approaches
and recommendations

c) MOnltonng
EIA reports should propose a monitoring programme for
assessing the actual impacts dUring the projects operation
and beyond
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d) EtA study proposal
The following should be mentioned in the proposal

1) work tasks each specific task to be done should be
sufficiently described

il) study schedule the proposed plan for canying out the
EIA study should be indicated,

ill) review sessions periodic reviews of the work dUring
study might be needed

Iv) printing or reproduction of the EIA report provisIon ofa
budget for printing and reproduction ofthe report as well
as the number of copies required should be indicated,

v) study team expertise and specialists needed for the
proposed project study team should be described

5 Time Constraints

a) EIAreport the tIme requIred for the EtAreport to be completed
(e 9 wIthin 3-12 months)

b) EIA study proposal the deadline for the EIA proposals (and
tenders) to be submitted should be stated

6 Budget
The estimated budget allowance for the EIA study and report
I" t 1 , ""*lor me proposea praJecr may oe given

7 EIA Report Format

8 Other Relevant Information

•

•

•



ANNEX 2 54

SUGGESTED OUTLINE OF AN EIA REPORT

Executive Summary
Concise discussion of significant findings and reconunended
actions

1 Introduction
A clear statement is needed as to which public or private
organization has initiated the project If the EIA has not been
carried out in-house the name of the consulting or other
organization that carried out the EIA should be given

The statement of need should outline the background to the
project and the reasons for it being proposed It should also
establish the sOCIal and/or economic need for the project

2 Project Description
The project description should include. but not necessarily be
confined to the following aspects

o description of the project in terms of raw materials. proc
esses equipment and products

o maps flow diagrams and photographs wherever neces
saxy.

a a summary of the technical economic and environmental
features essenual to the project

3 EXisting EnVironment
TIle description of the existing environment should include
discussion on

o conditions in qua1.ltative and quantitative tenns of the
physical bIological and human environment before the
Implementation of the project

o spatial boundarIes within the environment that Is under
consideration
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o environmentally sensitive areas ofspecial or Unique scien
tific socio-economic or cultural value

4 PrOjects Options
Wlth1n the constraints of the aim and broad economic, tech
nical and envirorunental factors, there are a number ofavail.
able project options in terms of size, technology, layout, raw

materials, energy sources or even products The principal
features of each option should be given, and the economic,
technical and environmental advantages and disadvantages
of each should be discussed and evaluated The Mno proJect
option should also be included in the discussion Ifmore than
one location option is avadable these too should be discussed
and compared

•

5 Environmental Impacts
nus section should describe how both beneficial and adverse
significant impacts are expected to occur Consideration
should be given to possible cumulative. synergistic or antago- •
nlstic enVironmental effects The discussion should state

o the source of the impact (e g oU-fired furnace chimney
emissions)

o the nature of the impact (e g visual aesthetics. human
health),

o why the impact is Judged to be significant unknown or
otherwise,

o in cases of unknown significance of impact any course of
action considered to assess the impact

o any special emphasis to be given to any slgnlflcant residual
impact egan impact that Is still considered to be slgnlfl
cant even after ffiltigating measures have been taken

6 Mitigative Measures
TIlls section should discuss all the design measures that have
been adopted into the project plan to reduce or to elJm1nate
significant potential enVironmental impacts The discussion

•
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should also include an economic evaluation of the design
measures adopted and of those considered but rejected

7 Conclusions
Appropriate conclusions should be drawn in each section of
the EIA report It is useful. however. to have the conclusions
summanzed in a series of brief statements referring to rele
vant sections of the report

8 References
SclentJ.fic and technical publications used and quoted in the
report should be hsted
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THE ENVIRONMENTAL REVIEW PROCESS
•

1 The purposes of the Bank's polley and procedures for envuonmental assessment (BA) are 10
ensure that development Optlons under consideration are envuonmenta1ly mUDd. and sustainable IIId 1bat
any enVll'Onmental consequences are recogmzed early aDd taken IntO account mproject design. 1be
precISe Operational meanJDg of -sustamable- IS stdl bemg clanfied, but some gwdelmes are augested In
Annex 1-5 As concern has grown worldwide about elMfOnmental degradation aDd the tbreat it poIII
to human well-bemg and econOmlC development, many mdusU1al and developmg natIOns, u well u doDor
agencies, have mcorporated EA procedures IntO their declSlOn-mabng. BankBAs emphulZe lCleadfyiDa
ellVlronmentallSSues early mthe project eycle, deslgmDg eDVIIOnmeuta1l1DPfOVemeutI IntO projectl; aad
avoldmg, mltlgatmg, or compensatJDg for adverse unpaets. By foUowmg the reco""""""" BA
procedures, designers, unplementmg agenCies, borrowers, and the Bank are able10 address eavJnmmenell
ISSUes lmmecbate1y, thereby reducmg subsequent requirements for project coDditlOnahtles aDd avoidiDa
costs and delays m llDplementatlon due to unantlClpated problems

2. The Bank's EA polley IS set out in OperatIonal Directive 4 00, ADne:It A (October 1989). 1be
full text of the EnVIrOnmental Assessment Operational Directive (SA OD) is provided in AImeJt 1-1. BA
begms With screemng, m which the Bank task maDager (TM), in collaboratIOn WIth the RePmI
Envtronment DIVISion (RED), evaluates the project or project componems according to the "'IIft'tnde
aDd Sensltivlty of the environmental Issues rmed. Screeomg determmes the type of~
aaalyslS to be coDdue:ted for the project, 1'IDIlIII from DO further anaIyais to a tWl EA BA or...
aaalyses are the responstbnity ofthe borrower, but Bank staffare available to assist wherever reqaeItId,
such as In determuung the scope of work aDd developing trrms of reference (I'ORs).

ENVIRONMENTAL REVIEW, POUCIFS, AND PRlNCJPLES

3 'lbroughout the remalDder of this Sourcebook, the term -eIlVUODDI.eIlta rmew- reren 10 the
process JUit descnbed, from screenmg at ideDtlfieatlOn through evaluatIOn after the last clisburIeIDmIt, or
after llDplementatlon IS complete EImromneatal review may eDtII1 preparation of a full BA, a man
1im1ted eDVlfOnmentaI anaIyall, or DO further anaIyais at all, depeDdiDg on the results of screeDiDI.

4. 1be termI -eIlVUODDI.eIlta assessm.- or -SA- ideDt1fy the more mteIISlVe gmmadon wbIch
Is required for leIIdiDI operatIODi that have diverse IIId IlpitlClDt IIlViroDmeatal impacts. ForIIIIl BAa
should cover the topicalisted in ADDeX A-I to the SA OD, includiDa project descnption, baseline cilia,
euviromnentaJ Impacts, lDIlyais ofalternatives, mItlptIon plan, enviroDmeDtallDlDlgelDeDt ad trIiDIDa
requiremeatl, lDODitorma plan, iDtmIeacy coordination, aDd CODIUltation WIth affected comnillnitl.1IId
local DOJIIOVermDeIIta1 orpniutioDi (N00s). . .... -

5. EDviromnema1 rmew is reqwred for all BaDk 101Dl1IId credits except sectoralld.tusam-t 10IIII
ad structural adjustment101Dl. Sector iDvestmeDtprojects IIId the Investmeat COIDpODeDt ofhJbddIoIDI
IDd credits are lubject10 the envuonmental rmew requiremeDt. -BaDt- in this iDatIDce reren 10 IBID
IIId IDA; JPC baa developed Ilmilar eIlViroDmeDtaI review pzocedures Ippropriate to the ... of ill
lnveatmeDt operatioDi.

6. SA II a flexible procaa, deailDed to auit the eadre raDP of BaDk projects aDd the .mrer8
clrcumltaDCel of ill borrowiDI countri.. nere is DO fixed IDveIdory of IuueI to be mmhwIlD DJ
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pamcular EA, mstead, the Bank's procedure relies on screemng, environmental reconmussance, and
dISCUSSIOns between Bank and borrower to Identify the crltlcallSSUes and to establish the scope of the EA
The EA OD also calls for mteragency coordU13tlon and consultation With affected groups and local
(NGOs) at an early stage to ensure that all slgmficant envlronmentallSSues are covered

7 "EnVironment" IS broadly defined by the Bank as "the natural and SOCial conditions surroundmg
all mankind, and mcludmg future generations" (as amplified m Operational Manual Statement [OMS]
2 36, para 3) The EA OD reflects thIS scope m settmg procedure for evaluatmg unpaets on health,
cultural property, and mdlgenous peoples as well as on the natural environment SOCIOcultural effects
of proJects, such as new land settlement, Involuntary resettlement and mduced development, are also to
be mcluded In the environmental review

8 The Bank directive mtegrates EA or other envaronmental analysIS mto project preparation,
mcludmg project selection, sltmg, and design decISIOns In most cases, an EA should form part of the
overall feasibility study This faCIlitates mcorporatlon of the findmgs mto selection of Sites and
technology, designs and Implementation plans For projects which would have major environmental
unpaets, the Bank recommends thatthe borrower retam mdependent experts not affiliated With the project
preparation or feasibility study team to conduct the EA However, SpecialISts responsible for the EA as
a separate task should work closely With the feasibility and design team

9 EAs prOVide numerous opportumtles for coordmatmg environmental work m the country, and
should be linked to other environmental strategies, aCtIon plans, and free-standmg projects EA proVides
a formal mechanISm for mteragency coordmatlon and for addressmg the concerns of affected groups and
local NGOs EA can help strengthen envlfOnmental management capability m the country, and Bank staff
should take advantage of opportumtles to use It for that purpose

ENVIRONMENTAL REVIEW AND THE PROJECT CYCLE

Overall Relationship to the Project Cycle

10 The Bank's eDVlfonmental review IS mtlmately linked to the project cycle As Figure 1 1shows,
eDVlronmental review beglDS With screemng at the tlme ofproject Identlfieatlon Scopmg and preparation
of the EA occur mtandem With or as mtegral parts of the pre-feasibility and feaslblbty studies The final
EA IS sent to the Bank by the Borrower pnor to apPraisal If the EA IS satISfactory to both borrower and
the Bank, It forms the basIS for the RED's decISion on environmental clearance and the environmental
COnditiOns to be negotiated With the borrower, some or all of which are mcorporated Into the loan
agreement The EA may be adequate for the purposes of appratsal, but the Bank revIew may reveal
needs for addItiOnal analyses before clearance can be given and negotiations undertaken) SupefVlSlon
mcludes momtonng the project's eDVlfOnmental performance and comphance With relevant conditions
agreed on between the Bank and the borrower After implementation IS complete, the Project Completion
Report (PeR) mcludes evaluation of both the Impacts that actually occurred and the effectiveness of
DUtlgatlon measures. The Operatlons Evaluation Department (OED) agam audits selected projects
possibly lOme years after the PeR
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SCreening

11 Environmental screenmg IS the respooslbl1lty of the TM, With adVice and asslStaD.ce from the
RED An essential part of screenmg IS to Identify which aspects of a project are not enmonmentaJ1y
sIgnificant and which therefore can prudently be dropped from further coDSlderatIon. Its purposes are
to ensure that the approPriate amount of attention IS devoted to the eDVll'Onmental aspects of the proposed
project from the very outset of the project cycle, to Identify as much as poSSible the key eDVU'OIUDeIItI1
ISSUes, and to determme the type of environmental analysIS which IS needed so that those ISSUes (aDd
others which may arISe) can be addressed effectively mproject planDlog, deslgD, and appratSal

12 Screenmg IS carried out at the time of Identlfieatlon Projects are assigned to one of four
categories on the basiS of the nature, magmtude and seosltlVlty of the eDVll'Onmentai issues, and so
designated m the Imtlal Executive Project Summary (lEPS)

•
Category A

Category B

Category C

Category D

EA IS normally required, as the project may have diverse and Slgmficant
envIrOnmental unpaets

More IImlted enVIronmental analysIS IS appropnate, as the project may have
specific enVIronmental unpaets

EnVIrOnmental analysIS IS normally unnecessary, as the project IS unlikely to
have slgmficant enVIronmental unpaets

EnvIrOnmental projects for which separateBAs are not reqwreci, as eDViroDJDeDt
IS a major focus of project preparatIOn

•Ij
j
j

13 Annex A-3 of the EA OD lISts the types ofproJects or components winch commonly fall mto each
category Certain types of projects almost always fall mto a particular categOry - thermal aDd
hydropower development, for example In other project types, the category depeuds on scale and on
other factors such as the status of envIrOnmental management capabl1lty m the country Lar&e-scale
irrigation and dramage projects are usually Category A, whereas small-scale projects of the same type
may fall mto Category B Category B projects are a diverse group, and the scope of the environmemaJ
analysIS may vary - from a detailed study of certam components that is almost as complex as that for

,f an·A· proJect, to a routine check that project design conforms to applicable standards Category C
projects may not be entlrely devOid ofenvifOnmental1D1paets, m a health project, for example, the des...
may have to proVide for dISposal of medical wastes

14 Other outputs of the screening process are the key environmental issues, the type of environ
mental analysIS recommended, and a prelunmary schedule for coDduetmg that analysIS 1bls information
IS incorporated mto the IEPS and dIScussed at the IEPS meeting The meedo, results in decialoDi
reprdmg type, tuning, and major ISsues for the eDV1l'Onmental review, UDless those decisioDS have to be
deferred pendmg receipt of additional mformatlon It is helpful in reY1ew1D1 the environmental
mformatlon to mclude a map in the IEPS showmg the aeographicallocatlon of the proposed project.
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•15. Results of screemng are also reported to the Bank's executive duectors m the Monthly
OperatJ.onal Summary (MOS) OvervIew sheets (Table 1 1) have been desIgned to record the mformatton
necessary for preparmg the MOS In addItion to basIc data on the project and a descnptlon of ItS
prmClpal components, the sheets record the project category (A,B,C, or D), the major envtromnental
ISSUes, proposed actIoDS (such as Special studIes to be conducted, envtromnental components to be added,
other eDVU'Onmental wort to be done m the sector), the projected date for completion of the
eDVU'ODlDental assessment or other analysIS, and a report on the current status of that analysIs The TM
prepues the draft ovemew sheet, whIch IS then rmewed by the RED Once any revISIOns are agreed
aod made, the ovemew sheet IS cleared by the Sector Operations DIVISIon (SOD) or Country OperatlODS
DIVISIon (COD) chIef, SIgned by the RED cluef, and forwarded to be processed for the next MOS The
complete ovemew sheet appears mthe MOS, for Category A projects, ouly header mformatton IS shown
for Category B OveMew sheet mformatton IS updated whenever the Executive Project Summary (BPS)
IS revtsed, whenever the project category IS changed (for lDStance, because a component WIth slgmficant
unpaets IS deleted) or whenever there are other slgmficam changes 1D the mformatton on the sheet
OvervIew sheets are made final at the Fmal Executive Project Summary (FEPS) stage

16 Insome cases, screenmg requues reconrwssance by Bank environmental SpecIalISts or consultants
m order to develop a full uDderstaDdmg of the pertment envtrOnmentallSSues and the Items whIch need
to be mcluded m any further eDVU'Onmental analysIS Where sIte VISIts are necessary, as IS normally the
case m sensItIVe areas or WIth complex environmentallSSUes, REDs assISt the TM mprepanng terms of
reference (TORs) for the DUSSlon Often a product of thIS mISSIon IS a draft of the TORs for the EA or
odler eDVlI'Onmental analysIS Annex 1-2 contams sample TORs for a reconnaISSance mISSIon

17 It Is good practice for dle TM to keep the borrower wormed of the lDltlal results of the Bank's
acreemng The EA OD specifies that the Bank should revIew the results WIth the borrower, especIally
WIth regard to the type of eDVU'ODDlental revIew requued and Its general scope, schedule, and
unplementmg arrangements

Preparinc for an Environmental Assessment

•
18 It Is dle borrower's respoDSlbHlty to prepare TORs for the EA or other analysIs and to obtam the
necessary experts to carry It out The Bank IS av81lable to assISt the borrower as necessary The task if
of detennulinl the scope of the EA IS cntlcal, and IS therefore one m whIch the Bank normally
participates It is important not only to cover the envtrOnmental ISsues known at the mceptlon of dle
ltDdy, but a1Jo to allow breadth and tlexlblhty so that new ISSues can be Identified and, If slgmficant,
addressed However, It Is also unportaDt to frame the mvestlgatlon so that time and resources are
concentrated in dle areas where potential impacts are bkely to be found There are many examples of
BAs in which massive amounts of money and effort were expended m collectmg and reporting data on
every aspect of the eIlV1l'Onment aDd producmg volummous reports m whIch there was much 1DSIgmficant
aod irrelevant information than there were findmgs of slgmficance The Bank mtends that EAs be useful
to dectllon-maten mthe country IDd to Bank staff in detenmmng whether or not to proceed WIth a gIven
project IDd how to implement the project efficiently This means that the work must be focused on the
tau. which are critical to such decisIOns

•
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Table 1.1. Example 01a Completed Overview Sheet

llIYlaOIltlllTAL O'IDVIIV or .ao.JlC'rs
III TBI IIID/IDA LDDIIG .aOQUH

PROJECT IDa 4SRIPA082
COURTRY, SRI LAHlCA
PROJICT, Local Government Development
1ST BOARD DAft. F.bru.ry 91
TOTAL PROJECT COST. US$36.0 •
LOAM/CREDIT AHOUIT. US$2'.0 •

rr AID STA!USa FY91
slCTOa. Infr••tructur./Urban
1St AI.IAISAL DATla Hay 1990
ItAltAGIIIG D1Y1SIOR. ASlIN
'fAlX HAllAGR. Patrick McC.rthy

DVIROHHIHTAL IMPACT CLASSlnCAfiOR. B
PROJECT DAft roR COItPLBTIOR or IlIYUOIlllftAL ABBIaSllllft'. To b. dn.rained durina

.ub-proj.ct .ppr.i.al.
•• n.c••••ry

--~-------------_.--------------------------_._------------------------_._------MAJOR PROJICT COKPOHIR!S. Support to the re.tructur.d Loc.l Lo.n. Dev.lopment
Fund (LLDF) a, • vehicle for fin.ncina the inv••tment r.quir...nt. of Loc.l
Authodtiel (LAI). Proj.ct will conli.t of (.) lin. of creelit to the LLDr; anel
(b) technical a.,iltanc. anel traininl for LAI. Sublo.nl would fin.nce (a)
.oci.l infraltructur. proj.cts•••1., ro.d••nd .idevalk•• p.rk. anel
plaYaround,. dr.in.s., ,tre.t lightinll and (b) rlv.nu. I.n.r.tins proj.ct#.
1.1 • offic••• mark.t., tr.d. c.nt.r. anel .l.uaht.rhou••••

--------------------------------------------------------------------------------MAJOR IRVIROHKIRTAL ISSVlSa A numb.r of .ub-proj.ct. which may b. proposed for
financina would likely h••••dver•• environment.l impactl. An int'ar.teel part
of the .ub-proj.ct .ppr.i••l proc••• by the LLDr. anel by the lank ov.r the

- .pecific free limit .ub-loan. woulel b••n enviroament.l appr.is.l. Th. lo.n
proposal would hay. to b. modified to the .xt.nt n.c••••r, to .ccommod.tl
environment.l i ••u•• b.for•• loan i. Irant.d.

---------------------------------------------------------------------_..._-----.PROPOSID ACTIONS. Wh.r. loan propo••l. would cl••rl, d.-onstr.t••n adver••
environment.l imp.ct if imp1.mented, the urban loc.l .uthority would b.
reque.t.d to ...nd its propo••l .ccord1Dlly. Thi. could tat. into account, for
.xample, provldinl ad.quat•••nit.tion for offic•• , mark.t CaDPl.x•••tc •• or
re••ltinl .l.uabt.rhou••••

--------------_..._-----------_.-_._._------------...------_._._-----_._-_.-----
STATUS or &l (Ir AIY). A dr.ft .nviroam.nt.l is.ue. p.p.r for Sri Lanka ha. b••n
prepareel. Th. fir.t r.port would lik.ly includ. r.commend.tion. for a .tr.teIY
to be .dopt.d by tb. Co.ernm.nt to prioritize .nvironment.l In•••taentl.

------------------------------------_._.-----------------------------------_._--

SlGIIATUU. G\Cl't-ca O~,,\S
Clod. D••lI

Chi.f, IlavirOllMnta1 D1YlIloD.
t.cbD!c.l Dep.r~D.t

RIHARIS. Overall. the project 1. expected to h.ve a po.ltiv. environmental
imp.ct •• the LLDF appr.i.al proce•• will include addr.ssina environmental
tIlU...

IICMtuU.
I.in d.ti.

Chi.f, Infr••tracture Oper.tlon. Dlvi.ion
••i. Country Department on.
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19 In detenmmng the scope of an EA, It lS useful to consult With sources besides the borrower, the
unplementing agency or orgamzanon, and the techmcal experts In addition, other government agenCies
can proVide valuable perspective They often have SPeCial mfonnatlon about the regIOn and proposed
Slte(S) of the project, and may be able to Identify potential mtersectoral Impacts which should be
exammed Consequently, the EA OD recommends that an mteragency meetmg be held soon after the
declSlon IS made to prepare an EA, and that at least one more be held when the EA IS completed and
sublDltted for review by the government At the lDltial meetmg, partiCipants should agree on
arrangements for ongomg coordmauon

20 The concerns of commumUes affected by the project and of local nongovernmental orgamzanoDS
(NGOs) WIth enVIronmental mterests also should be covered m the EA These groups can proVIde
mformauon useful for the EA, m fact, sometunes they are the only source of detaued knowledge about
the local study area Chapter 7 proVides guidance for diSCUSSIOns obtalDlDg the mformed vIews of
affected commumues and for mvolvmg them and local NOOs mEA (see para 51)

21 An EA may already have been developed under offiCial procedures of the country or a C<Hlonor
to the project Such BAs should be exammed and where elements appear to be mlssmg or madequate,
Bank TMs may call for selective and eohancmg studIes Where the Bank and another donor are co
tinancmg a project, TMs should clarIfy at the begmnmg which EA procedures-of the borrower, Bank
or co-donor-w111 be used to ensure that EA OD requuements are met

•

•

22 TMs, asslSted as necessary by RED staff, should review the detailed TORs before the EA beglDS,
paymg particular attention to the provlSIOns for mteragency coordmauon and commumty mvolvementand.
to the design ofbaselme data collection programs The latter are often the most expensive aspect ofEA,
and borrowers should seek the adVice ofexperts mdesign of envll'onmental or SOCiolOgical data collectIon
programs to aVOId three pitfalls (a) collectmg data that are not relevant to the declSlons to be made, (b)
samplmg the correct parameters but ummg the observatIOns mcorrectly or makIng an lDSufficlent number
of observations for an acceptable representation of the phenomena bemg studied, and (c) olDltt1Dg key
parameters from the program AVOldmg these pitfalls at the outset mlD1mlZes the rlSk of reachmg the end
of a program, which mtght extend over an entll'e year or more, and dlscovenng that the expended time
and money have been wasted Annex 1-3 contains a sample of a "genenc TOR" whIch can be used m
preparmg proJect-specific ones

23 The TM should also revIew the EA Implementation schedule With the borrower, to determme
whether It lS consiStent WIth key declSlon pomts m project preparation and prOVIdes for adequate
mtegratlon of findmgs mto feaslbulty studies and desIgns The Bank can also adVise borrowers about
obtalDlng consultants and fundmg for EA, as discussed later m thlS chapter (paras 58-71)

Conducting the Environmental Assessment

24 CarrylDg out the actual EA lS the borrower's respooslblhty The government or project sponsor
arranges for the EA, they often select consultants or an mstltuUon to conduct the analyses When It lS
necessary to use mternattonal experts to supply skJ1ls not avaJlable m the borrowmg country, the Bank
encourages lDVolvement of local consultants as well, m order to take advantage of local knowledge and
to strengthen thetr capabUlty for future EA work
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2S EA IS most effective when even prehmmary fiDdmgs are made avadable early mthe preparatlon
process At that tune, alternatIves which IDlght be desirable from an eDV11'ODlDental vlewpomt (Sites,
technologIes, etc) can be considered rea11St1cally, and unplementatlon and operatIng plans can be
designed to respond to CrItIcal envuonmentallSSues mthe most cost-effective manner Later on, making
a major design change or selectmg an alternat1ve proposal-or decldmg not to proceed at all With a
proJect-become very expensive Even more cosdy are delays m unplementatlon of a project because of
eDVlfOnmenta1lSSues which were not considered dunng design Consequendy, mtegratlon between EA
and feasibility studies and design work IS essentJal (See Chapter 7 for further dISCUSSion of dlSSeJDJD8tlon
of EA findmgs )

26 The EA unplementatlon plan should proVide for frequent coordmatlonmeetmgs between EA and
feasibility study teams to exchange mformatlOn on envuonmentallSSues and the responses they require
Prehmmary drafts of the key sectlons of the EA and working papers on spec1fic ISSUes are also useful
modes of commumeat1on between the teams, especially when key decISIOns are made as preparation
proceeds Most successful BAs have thorough IDld-term reviews

27 The TM should agree With the borrower on which drafts, If any, the Bank wIShes to see, and
when At a mJDJlDUm, however, the TM should review a final draft, With RED assIStance, m order to
ascertam that the ISSUes of unportance to the Bank have been addressed, to obtain any clanfieatlon
needed, and to prOVide other comments to the borrower m the mterest of havmg mformatlon on all the
cnt1cal eDVlfOnmentaI ISSUes ready before appraIsa1 Smce, m practice, some finaI BAs may be aval1able
only shordy before appralSal, prell1DlDar)' review at an appropnate mtenm stage (for example, when the
sigmficam eDV11'OmnentaI ISSUes are aliidentdied and IDltIgat1Dg measures descnDed) IS highly desIrable
as well 1blS will ensure that the scope of the EA IS correct, that commumeatlon between designers and
the EA team IS occumng, and that changes are actually bemg made m the project to address
eDV1l'ODIDental concerns In general, most major concerns become known wlthm the first few months,
the remamder of the EA pmod focusses on lDlt1gatmg measures

28 The EA schedule must Specify sublD1SSlon of the final EA report to the Bank for detailed
namJDatJon pnor to the start ofproject appralSal Annex A-I of the EA OD IS a sample report oudme
As general guIdance, the mam text of the report should not exceed 100 pages The report should proVide
an ExecutIve Summary hlghbghtlDg the Sigmticant tindmgs and recommended actions (m order of
lIDportance), m relatJvely non-techmcallanguage and DOt more than 20 pages m length More detailed
mformauon, such as summanes of baselme data, model results, records of COlDlDUDlty mvolvement
aetlV1t1es and reports ofSpecial studies, should be placed 111 a separate volume as a teehmcal annex to the
mamreport

29. The Bank recommends that mtenm EAs and related studies be released to mterested agencies and
to affected COmDJUDwes, and to NGOs mvolved m project preparation It encourages member countries
to prepare BAs on thIS basIS. However, as the EA is the property of the borrower, pubbc release of the
document can only be made With the borrower's consent
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30 The borrower should review the EA to ensure that the consultants or agency staff followed the
TORs aDd met both BaDt and country requirements The TM, assISted by RED staff, should also rmew
the adequacy of the EA report, checkmg especIally the followmg Items

• Were the TORs followed?

• Are the Items requll'ed by the EA OD mcluded1

• Is the Executive Summary adequate? DecISion-makers may read only the summary, therefore
It must present the slgmficant unpacts (m order of unportance), clanfymg wluch are
UDaVoldable and whIch are ll'levenlble, the measures whIch can be taken to IDltlgate them;
the cumulative effect of unpaets, and the requirements for momtormg and SUPervISIOn.

• Are recommendations clearly stated m the Executive Summary?

• Is the project oudme descnptlon complete, msofar as the aspects whIch can affect the
eDV1I'Onment are concerned?

• Are project alternatives descnbed?

• Is the baselme study sectlon m the mam report concISe and useful to readen who are~
specla11StS m the SCIentific dlSclplmes covered? Does the section gIve an overall pIcture ot
present coDdltions and trends, and mclude ongomg and proposed development aCtIVities m
the study area? Does It proVide comments on the quabty of the data and the completeness
of the database?

• Is there consIderatIOn of probability m the section m whIch Impacts are predIcted and
evaluated? Are potentlallDlpaets mentioned that were expected apnon but not found? Are
sipuficant unpaets analyzed m more detail than less slgmficant ones? Is sufficient
justification proVided for droppmg topiCS from further CODSlderatlon?

• Do mitigating measures both control adverse unpaets and enhance project benefits? Are the
inatltutlonal arrangements for unplementlDg the measures defined? Are the costs of
unplememmg all Its recommendations adequately budgeted mthe cost tables?

•
1

I
I
I

• Where momtonng programs are descnbed, are the reasons for and costs of the momtorlng
aetiVlties covered? Is there a description of the lDStitutlOnai arrangements for carrymg out
the work, evaluatml the results, and mitlatmg any necessary action to limJ.t adverse impacts
clIIC10sed by momtonnjl

• WUl the projectbe in compbance With Bank directives and pohcles on envIrOnmental matters,
such 81 InVoluntary resettlement, cultural properties and wildlands?

• Are proposals for institutional strenBtbenmg and trammg adequate?
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• Is there documentatlon ofcommumty mvolvement, mcludmg an overvtew ofthe ISSUes nused
and theu dISposition?

• In general, IS the report free ofJargon, and are techmcaI terms defined where they occur or
m a glossary?

• Where exlSt1Dg databases, plannmg studies, other EAs, sCIentific papers, etc , are used as
mformatlon sources, are the references given?

31 Bank staff rmew m detad the EA findmgs and recommendatJ.ons and mclude m the Fmal
ExecutIVe Project Summary (PEPS) a summary of the EA status, the major eDVI1'ODlDentaI ISSUes, aod
how those ISSUes have been or WlII be addressed It notes any proposed erM1'ODlDentaI cond1tJ.onabties.

32 The appraasaI ID1SSlon reviews the EA With the borrower, resolves any remalDJDg eDVltODlDental
questions, assesses the capacity of country mstltutlons to unplement EA recommeodab.ons, determJDes
whether the EA findmgs have been properly addressed durmg project preparation, aod dIScusses
eDVltODlDental coMmonahtles to the loan agreements The StaffApprmsal Report (SAR) and Presldeat'a
Report (PR) contain summanes of the EA and Its maID findmgs An annex to the SAR should pnmde
a more complete summary, mcludmg (but not lumted to) base1me condmons, altematJ.ves considered;
Slgmficant unpaets aod preventive, IDltlgatlve or compensatory actJ.ons, capabdlty of eDVI1'ODlDental
lDStltuUons and steps to strengthen them, envIroDlDental momtormg arrangements, aod consultatIons WIth
affected groups and local NGOs Any necessary changes m country or agency envtroDlDentaI polley
should also be stated m the SAR

33 The BED chief ISSUes formal envtrODlDental clearance for the project, based on the mformatlon
presented mthe SAR and the EA Clearance IS a necessary prerequISite to the Regaonal Vice Presldeat's
authonzatton to began negotlatlons In the negotlatlons themselves, the ISSUes and actions cntlcaI to
envtroDlDentaI souDdness and sustamablhty m the project are dIScussed, and appropnate covenants are
mcorporated mto loan or credit documents

Implementation and Supervision

34 EA recommendations proVide the basIS for supemsJDg the eDV1tODlDentaJ aspects of project
unplementatlon The borrower IS obliged to unplement measures to IDItlgate antiCipated eDVltODIIleDtaI
unpaets, to momtor programs, to correct unantlClpated unpaets, and to comply With any enVIronmental
coDdltlona1ltles Procedures for start-up and contmumg operation of the project will nonnally specify
these agreements, as well as measures to protect the health and safety of project staff Proper staffing,
staff trammg, and procurement of spare parts and equapment to support preventive, predletlve aDd
correctlVe malntenance are also necessary elements of unplementatlon

35 SupervIsion IS an esaenbal aspect of the Bank's enVIronmental review, smce the enVIroDlDental
clearance dectllon 11 based an part on the assumpaon that IDltlgatlDg measures and other proVISIOns will
be fully Implemented aDd will be effeetlve mavoldmg or controllmg adverse lIDpaets that IDIght otherwISe
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•have made the project unacceptable for Bank support SupervISion IS earned out through a combmatlOn
of the followmg

• reports requIred from the borrower on comphance With envIrOnmental conchoonabtles~ status
of mlugatmg measures~ results of momtormg programs and other enVIrOnmental aspects of
the proJect~

• OVersight by lme agency With responslbl1lty for the sector, and/or by environmental
management~ land use control~ resource conservation, or penmt-lSSumg agencies at the local~

regional or natlonallevel,
• early warmng by the borrower's staff about llDpendmg unforeseen llDpaets,
• Bank supervISion mISSIOns to review llDplementatlon ofenVIrOnmental proVISIOns, correctIVe

actions taken to respond to Impacts~ and complIance WIth eDVI1'Onmental condloonalloes~

mcludmg lDSutatlOnal strengthemng components, and
• Site VISits by Bank enVIrOnmental SpecialISts or consultants as requIred to supervISe complex

envIronmental components or respond to enVIrOnmental problems

36 Annex D-2 of OD 13 OS "Project SupervlSlon~" contams guldelmes for sUpervISion reports
Paragraph 36 prescribes the general content for the sectlon on eDVU'Onment In reportmg on the
enVIrOnmental aspects of proJects~ Bank staff should cover cnucal enVIrOnmental data (e g , VIOlations
of environmental quabty standards or pollutant dIScharge llmlts), descnpoons of llDpaets observed,
progress on mlugatmg measures, the status of momtormg programs (especla1ly those for detectmg new •
llDpacts), progress on lDSUtatlOnal strengthemng~ and adherence to envIrOnmental COndlUOnallUes

37 OD 13 OS encourages TMs to exhaust all means of persuasion before resorting to contractual
remedies when the borrower IS not meeting obhgatlons of loan~ guarantee or credit agreements Such
obhgatlons mclude llDplementatlon of enVIrOnmental components or mltlgatlon measures and adherence
to envIronmental COndlOOnallOes The contractual remedies avadable mclude mformal or formal
suspension of dISbursements under loans or credits, cancellation of all or pomons of outstandmg loan or
credit balances, and acceleration of matunty These are descnbed m ArtIcles VI and vn of "General
Conditions Apphcable to Development Credit Agreements" and "General Condloons Apphcable to Loan
and Guarantee Agreements" OD 1340 "Suspension of DISbursements" and OD 13 SO
"CancellatiOns" set forth guldelmes and procedures to be followed m exerclSmg these remedies

Completion and Evaluation

38 At the conclUSion of a project (after the last dISbursement), the PCR IS prepared and submrtted
to the Operations EvaluationDepartplent (OED) The borrower IS responsible for submtttmg mformatton
that w111 be the basIS of the report It IS Important that envIronmental mformauon be mcluded so that the
Bank's envIronmental review process can be unproved as necessary, and progress toward fundmg of
projects that are envIronmentally sound and sustamable can be momtored and mamtamed The EA OD
requires that the PCR mclude a descnptlon of the Impacts that actually occurred, a determInatlon for each
as to whether or not It was antlclpated m the EA report (If one was requlred)~ and evaluations of the
effectlveness of mlogatmg measures and of lDStltatlOnal strengthemng and trammg Addloonalltems
useful m evaluatmg envIronmental review mclude •
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•

• dISCUSSion of the extent to which recommendations of the EA or other envIrOnmental analysIS
were followed~

• an assessment of the extent to which envrronmental review mfluenced declSlon-makmg dunng
project preparatIOn, appralsal~ negotlatlon~ and nnplementatlOn~

• particular problem areas to be considered m future environmental review work~

• an assessment of project operation and mamtenance~ as It affects the envrronment (e g ~

funCtlonmg ofpollution control equipment, comphance With effluent or emlSSlon llmlts~ status
of staff trammg programs)~ and

• evaluation of the benefits which resulted from environmental components of the project

REGIONAL AND SECTORAL ENVIRONMENTAL ASSESSMENTS

39 EA procedures may be apphed to development actiVities other than specific projects EA can be
adapted to regIOnal or sectoral scales and used to assess Impacts of sector-wide programs, multlple
projects~ or development pohcles and plans A regional or sectoral EA can reduce the time and effort
requrred for project-specific EAs mthe same region or sector by Identl'fymg ISsues~ IDltlatmg baselme data
colleetlon~ and assemblmg eXlstmg data m advance~ or m certam cases, by ellID.1Jlatmg the need for the
project-specific EA altogether

RegIOnal Environmental Assessments

40 Regional BAs are desrrable when a number ofdevelopment actlVltles are planned or proposed for
a relatlvely localIZed geographiC area~ such as several projects m one watershed (see Table 1 2) They
serve a number of useful purposes, for example

• defimtlon of study areas m terms which make envrronmental sense (e g ~ river catchment
basm, arrshed~ coastal zone)~

• selectIOn of sustamable development patterns from altemanves m a region under development
pressure (e g , the coastal zone)~ or bemg programmed for development for the first tlme~

• Identlficanon of cumulatlve Impacts of different aCtlvltles (e g , the combmed effects on
recelvmg water quality of the effluents ofseveral mUDlclpal and mdustrlal treated wastewater
dlScharges)~ and design or implementation schedule changes and other measures to aVOid or
IDltlgate them~

• Identlficanon of environmental mteraCtlons or contbetmg demands on resources among
projects m which the Impacts of one project may reduce the benefits of another, and of
measures to aVOId such a result~

• formulation of cnterla for envrronmentally sustainable development m the reglon~ mcludmg
treatment of envrronmentally sensItive areas and resources~ sIte selection crlterla~ desIgn
cnterla~ region-specific measures to IDltlgate adverse unpaets~ and land-use plannmg
guldelmes~

• Identlficatlon of momtorlng data needs and defimtlon of data collectlon programs to support
EA and development declSlOns~ and

• exammatlon of pollcy alternatives and mstltutlonal elements needed for achlevmg sustaInable
development m the region
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Table 1.2. Reponal Environmental Assessment for Exploration and Produdlon
of Hydrocarbon in Coastal Alabama and MJssl4JSippi (USA)

The purposes of thIS EA were to Identify the effects of BenefiC umt aetlODS and tho
cumulative unpaets of the ISSuance of penmts for hydrocarbon resource development projects in
a coastal area over a thuty-year period and to expedite the permit ISSuanceprocess Generic unit
aCtIons mvestlgated mcluded Site preparation, well completion, gathering system construction,
and gas treatment faCUlty operation Alternative means of UDdertakmg each actIOn were
coDSldered Envuonmental effects were detemuned for each UDIt aetlon, and these were used
as the basIS of the cumulative lIDpaets ualyslS. 'The U S Army Corps of EDameen wu lead
agency, 12 other agencies partiCipated

•

In the cumulative analysIS, It was assumed that the lIIIpaets would be a functIon of tho
different umt aetlVltles occumng together at vanoUi lites m the region at ODe time A number
of development scenarios were used m this analysIS, DOt as prechctioDi but rather as a meIIII to
establISh 11ID1ts wlthm which future development would occur PoteDtJaI adverse implCbl
mcluded loss of wetland values for Sites not located in a waterway (unless the altemativa of
usmg platforms for drulmg and tresdes for acceas were selected), removal of veaetation from
plpelme rlptsoo()f-way, temporary turbidity With possible clamqe to oyster IDd sea lflii bed&,
and loss ofbenthiC habitat at open water drilling and pipeline sites exteDding for one to two yean •
after completion of construCtIon Operatlon of facUlties would contribute to air pollution Lou
of well control or oU pipeline rupture could have In exteDlive impact on reatoDal ecosysteml,
commercial IDd sport fishing, aDd tourism Loss of gas well control or gas pipeline ruptUre
could release hydrogen sulfide, a hazard to public health IDd safety, IDd to narby plant ad
ammal commumties

The EA concluded WIth a number of products.

• a set of impact-limiting assumptions applicable to all sites, e I , DO diacharp of
cuttings, drUling tluids, formation waters

• a set of nine general permit conditions which, if met, developmeDt to proceed wlth
out IltHpecific permit application

• a deslpated part of the study area in which DO general permit would apply,
requlr1DgsitHpeciftc permit applications

• a list of environmentally preferred drUllq and construction teebniquea

• a regtonal monitoriDa program

•
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41 RegIonal EAs fit mto the Bank project cycle 10 a number of ways, dependmg on which of the
above purposes are bemg met They can

• serve as planmng tools, asslStmg 10 the Identification of envrronmentally sound proJects,
• contnbute to unplementatlon strategies which take mto account the combmed unpacts of a set

of projects already bemg pursued, and
• assISt 10 project preparation by supportmg plans and designs which are sensltlve to cumulative

unpaets, synergISms, InteractiOns, and competition for natural and SOCiocultural resources

•

42 RegIonal EAs contribute to the effiCiency of project preparation by reducmg the tlDle and effort
spent on project-specific EAs At the least, a regional EA w111 have defined the major ISSues that need
to be considered 10 studymg mdlvldual projects (and perhaps prepared the TORs for the studies), and
wall have assembled eXlStmg environmental data It may also have ID1tlated monltorang programs to
remedy data defiCienCies which would otherwise delay the project-specific EA When the regional EA
has developed crltena and guldelmes for IndiVidual projects and lDStltutlOnal arrangements for ensurmg
therr unplementatlon, the need for project-specific EAs may be ehmmated altogether, or reduced to more
lumted studies of envrronmental effects unique to the mdlvldual projects

Sectoral Environmental Assessments

43 Lake regIonal EAs, a sectoral EA can be used to examme the cumulative Impacts of multlple
projects planned 10 the same sector Sectoral EAs usually address the maxture of projects proposed for
the next few years For example, 10 a power sector, a program mcludmg three coal-fired plants, two
major hydroelectric Stations, a loss reduenon component, and a major mstltutlon bualdmg and trammg
component may be studied They may address several large Category A projects together (e g ,
thermoelectnc power), or a number of smaIl projects (e g , run-of-rlver hydropower) that may not
warrant EAs mdlvlduaIly When appbed an thIS way, sectoral EAs offer the same advantages as regional
EAs and have a comparable relationship to project-speclfic BAs They can, 10 some cases, substltute for
project-specific EAs, by producmg guldelmes and crltena for the design and unplementauon of projects
10 the sector More often, they wall result 10 IdenufieatIonof the lDaJor environmentallSSues 10 the sector
and development of a data base, enablmg project-specific BAs to proceed more expeditiously (See
Tables 1 3 and 1 4 for examples of sectoral EAs )

44 A vanant of thIS appheatlon, often called a ·programmatIC· EA, IS the use of a sectoral EA to
assess the unpacts of a sector-Wide program, such as locust control These are programs that wall be
replIcated at a varaety of locatIons, and for which the ampacts are more or less the same at any locatIon
(see Table 1 S) A programmatic EA may mclude among Its outputs guldelmes for conduct of the aetavlty
and SIte-specltiC questions which must be answered before lDltlatmg the aetlVlty

•
45 The other purposes of sectoral EAs are somewhat different

• rIMew of the enVIronmental unpaets of sector mvestment alternatIves, e g , centralIzed or
decemrahzed wastewater treatment, expansion of exlStmg power generation capacity versus
coDStruenon of new faCl1lUes,
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Table 1.3. Pakistan Dnunage Sedor EnVironmental Assessment

The government of Pakistan has undertaken a 21-month sectoral EA of ItS natIonal
dramage program, With grant fundmg from Japan and leadership by the Water and Power
Development Authonty Its products are to be (a) an enwonmental assessment for a national
drainage program which IS mtended to reheve Widespread waterlOggIng and salunty problems,
and (b) a "framework concept" for the program, emphaslZmg lDStltutlonal arrangements and
procedures to facilltate the effiCient plannmg, design, IIDplementatlon, operation and mamtenance
of dramage schemes

The scope of work requIres the EA consultant to address engmeenng, envIrOnment,
health, IDStltutiOns, polley and programs m the entire Indus Basm, m all areas With exISting and
proposed IrrIgation and dramage facilltles, and m all natural resource areas adjacent to or
affected by Imgatlon and dramage programs and projects The consultant must evaluate exIStIDg
dramage systems, estimate future dramage requIrements, and predict Slgmficant lIDpaets, such
as water quality changes m recelvmg waters, health hazards from Imgatlon or dramage systems,
and deterioration of land quality resulting from Imgatlon The consultant 15 required to Identify
environmentally acceptable dramage alternatIves and possible lDIt1gatton and euhancement
measures, mcludmg reuse of dramage water and treated effluent to mmlmlU dramage

Inst1tutlonal components of the EA are to be recommendations on lInkages between
enVIronmental agenCies, IIDproved sustamabdlty m terms ofcost recovery and effecbveoperatIOn
and mamtenance, planmng procedures for dramage systems, and trammg programs The
"framework" emphasIZeS fleXible approaches to unprove effiCiency m Identlfieatton, plannmg,
CODStruCtlOn, operation and mamtenance of dramage facIlities

The EA core team 15 composed of a team leader (planner, engmeer, or econoDUSt), a
dramage engmeer, a resource ecoDOlD1St, an mstltutlonal SpecialISt, and an ecolOgISt Together,
they account for 165 of the estJmated 220 staff weeks Other specialIStS, With partiCIpatIon
rangmg from two to seven staff weeks each, mclude a chelDlSt, IDIcroblOloglSt, soIl SCIeDtlSt,
hydrogeologlSt, trammgSpecialISt, SOCIal scientISt, enVIronmentalhealth SpecialISt, enwonmemal
engmeer, anthropologISt, IrrIgation engmeer, and entomologISt

• evaluatIOn of the envIrOnmental effects of sector polley changes, e g , unplementatlon of
mdustnal waste minimization standards, pncmg water to reflect true cost ofsern.ce, reqwring
energy conservation to offset new generatmg capacity needs, moddieat1Onofcntenafor reuse
of treated effluents, differentiation between new sources and exISting sources m settmg III

emission standards, and use of alternative fuels for fossIl-fuel power and heating plants; and

•

•

•



Table 1.4. Nigena Mulu-State Roads ProJect Sectoral EnYironmental Assessmeot

The NigerIan road network COnsISts of mterstate highways managed by the Federal Mimstry
of Works and Housmg (FMWH), secondary roads managed by State Muustrles of Worb
(SMOWs), and rural roads adnumstered by Local Government Councils Intemat10nal asslltaDCe
has concentrated on rural roads m agncultural development projects and on the Federal hlghWIJI.
The State system mcludes 30,000 km of secondary roads, 10,000 km of which are paved Many
of them, constructed or last upgraded m the 19705, urgently reqwre rehabilitation followed by an
effectlve program of routme mamtenance

The Government of NigerIa IS preparmg a project for a five-year program of road
mamtenance m selected states It would finance repair of prIonty roads, pavmg of high-pnority
unsurfaced roads, routine mamtenance, and an mstltutlonal development and trammg compoDeDt.
The project IS bemg prepared by a Coordmatlon Umt Wlthm FMWH, m collaborauon WIth selected
SMOWs

•

•
,j

An eJ1Vll'Onmental reconnaISsance was conducted by a consultant and staff members from
FMWH and FEPA (the Nigerian Federal EnvIrOnmental Proteetlon Agency), to pfOVlde focus to
project preparation studies It establIShed baselme COnditiOns m the selected states, Identlfied the
envuonmentallSSues assoCiated With road upgradmg/rehabllitatlon and mallltenance m each state,
aud recommended ways m which EA could be mcorporated into the project planmng procea.
Recommendations mcluded (a) surveymg and enVIrOnmental screemng and rankma of propoud
subprojects, (b) preparation by PEPA ofEA gwdelmes for secondary roads, (c) preparationofBAs
for subprojects bkely to have a major unpaet, and (d) review and revISIOn of standards contrlCt
speclfieatlons to require envIrOnmental safeguards, such as reseedmg and embankment proteetioD,
and research by FMWH to propose measures to address the most unportant problems, such as gully
erosion

The reconnaissance study also addressed the mst1tutlonal capacity of PEPA, FMWH, IDd
the SMOWs to carry out the work identified It recommended EA trammg for PEPA staff, traiDiDa
for FMWH and SMOW design engmeers mgeneral enVlfOnmentai practices, m-servlce traiDiDa for
construetlon SUpervISOrs, and Jomt PEPAlFMWH workshops on specific aspects of the problem of
laud degradation

• aaaesameat of (I) requirements in the sector for envuomnental tevlew, DllpJemematiou of
eaviromnentaI management and IDltigation measures, and momtormg proJfUDl, (ii) the
capacIties of sectoral institutions to carry out those aetlvities, and (hi) needs for traiDiDI,
development of gwdelmes, or other aspects of mstltutlonal streagtheDlng.

46 When used in these three ways, sectoral BAs proVide mformation which can most effectively be
used to plan sector strategies, investment programs, and institutional strengthening efforts They relate
to the project cycle from the begmnmg by contnbutma to the identifieatlon of projects which Ire
CODIiIteDt With sustainable development m the sector
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Table 1.5. "Programmatic" EnVironmental Assessment for Locust Control

Consultants prepared a programmatlc EA for the Umted States Agency for Internat10nal
Development (USAID) for locust control m AfrIca whIch had the followmg obJectJ.ves

• to descrIbe the 1D1paets of current and projected locust and grasshopper programs,
With specific reference to pestiCide use,

• to evaluate alternatlve control measures and DUugatlve actIons which may have leas
adverse Impacts, and

• to provide comprehensive recommendatIons to ensure that elMrOnmental concems
are fully addressed In future control programs

The 32 programmatiC recommendatIons Included preparmg an inventory and mappma
program of envIronmentally sensitive areas, prohibitIng spraymg in human sett1emems aDd
envIrOnmentally fragIle areas, select1Dg pesticides With the least unpaet on non-target species,
momtormg selected org8Dlsms, and soIl and water for pestiCide residues, supplementIng control
techmques With a strong technIcal assIStance component, assIStIng countnes In disposal of
obsolete pestiCides, testing biological control in the field, aud providing trammg aDd equlpmeat. •

ALTERNATIVES TO ENVIRONMENTAL ASSESSMENT

47 Bank polIcy m the EA OD allows for flexibilIty and alternatives to EA In projects where the
range orenVll'Onmenta11SSues IS -comparatively narrow--and-the-lSSues can be-understood and IDIDIPd
through less extensive analysIS These are typically smaller projects, not located In envtrODI'MDtI11y
sensitive areas They usually fall Into Category B in the screemng process Reconn8lssance aDd informal
SCOpIng are normally completed, followed by the design of preventive or IDltlgatmg meaurea
Altematlves mclude

• specItic design criteria to safeguard the envIronment that wIll be appbcable, for example, to
rural electnfieat1On, rural water and samtatron, small-scale ungatlon systems,

• pollutlon control standards or eftluent and eD1lSS1on lumts for small-scale mdustnal p1lDta;
• "beat practice" standards for certain aetlVIUes, such as small-scale Irl'lgatlon,
• mtegrated pest management programs for agncultural projects which do not mvolve IDIJOr

IrrIgation or laud development,
• reluce on local government pernut programs covermg aCtlons such as Sltmg, construction,

operatIOn, pollutant dIScharge, and waste dISPOSal,

•
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• preparation of envU'Onmental manuals, and IDStltutlOnal strengthemng and trammg, and
• applleatlon to mdlvldual projects of desIgn cnterla, guldelmes, and standards developed 10

regIonal or sectoral EAs

,,48 AlternatIves to EA allow the effort devoted to enVU'Onmental conslderatlons to be commensurate
WIth the magmtude of potential nnpaet It 15 nnportant to remember, however, that their acceptabDlty
10 any gIven sltuatlon depends 10 part on the envU'Onmental pollcy and regulatory structure 10 the country
and the lDStltutlOnal capabilIties of the borrower and the government It will not be effective, for
example, to manage the envllOnmentalunpaets of small- and medlum-scale mdustry by pollUtlon control
standards and desIgn crltena If lDSpeeuon, mamtoong, and enforcement functions are weak Similarly,
relymg on "best practice" or mtegrated pest management for agncultural projects will be unsatisfactory
where there IS no effective agricultural extensIon ServIce and mspectlon In these cases, unless an
lDStltutlOnal strengthenmgcomponent WIth a hIgh probabilItyofsuccessful unplementatlon can be mcluded
10 the project, a project-specIfic EA should be conducted

INSTITUTIONAL ASPECTS OF ENVIRONMENTAL ASSESS:MENT

Interagency Coordination

49 Interagency coordmatlon 15 crucIal to effectlve EA because envlfOnmental ISSues, 10 their
compleXIty and Variety, are often mtersectoral and regIonal, even mternatlonal The authonty and
responsIbilIty to deal WIth them-to collect Infonnatlon, prepare plans, approve desIgns, ISSUe pemuts,
allocate resources, develop budgets, monItor progress and regulate actlVltles-15 spread over a number of
agencIes at all levels of government An EA team needs to take advantage of all major Infonnatlon
sources and specIalIZed knowledge Successful unplementatlon of EA recommendatIons will depend on
the capabIlitIes of the IDStltutlons mvolved 10 envlfOnmental management

SO Interagency coordmatlon IS best achieved through mteragency meetings at key pomts 10 the EA
schedule A meeting at the tlDle of scopmg IS Vitally unportant to mform all interested agencies about
the project and the mtentlon to prepare an EA, to seek their Views throughout the process, to Identify
ISSUes, to dISCUSS any SpecIal types of analysIS required, data sources and management procedures,
responslbdltles and schedules, and to draft TORs for the EA At that meetmg, the participants should
agree on a schedule for addItional meetings and other means of commumeatlon and coordmatlon It is
also appropnate to hold a meet1Dg when the draft final report 15 suboutted for government review. Other
meetmgs-such as a DUd-tenn tevlew-are very useful 10 complex BAs Clrculabon of mtenm drafts on
ISSUes of Special Interest to other agencies IS an effective means of mteragenc:y coordmatlon TMs should
attend at least the wtlal meetmg, and m any case should ensure that the borrower mcludes adequate
mteragency coordmauon m the EA process

Involvement of Afl'ec:ted Groups and Local NGOs

51. The EA OD states that borrowers are expected to take the VIews of affected groups and local
NOOs fully mto account m project deallD and implementation, and 10 partlcular durmg the preparation
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of EAs Commumty Involvement IS unportant In order to understand the nature and extent of potential
unpacts, especially the sociocultural, and to assess the SUitability and acceptability of VarIOUS measures
that might be used to prevent or mitigate Impacts, or to compensate affected groups for unavouiable ones
Commumty mvolvement IS also useful In the analysIS of the dlstnbutlon of project costs and benefits
Moreover, a genume effort to proVide the publIc With mformatlon about a project and to solICit public
reaetloDS and suggestions leads to projects that are more acceptable and more Ilkely to be supported.
There are many different ways to foster commumty mvolvement, not all of which will be appropnate m
any given situation Chapter 7 amphfies thIS topiC and proVides guldelmes for successful commumty
mvolvement

Strengthening Enviroumental Capabilities

52 The ultimate success of EA depends on strengthenmg envaronmental capability m agencies and
orgamzatlons concerned With natural resource management and envtronmental protection Projects With
major potential Impacts normally requtre IDStltutlOnal strengthenmg and trammg components, not only
In the organIZation executmg the project but m the lme agency and other governmental departments or
mlDlstnes as well Involvement of these UDlts throughout the EA process IS a logical element of
mstltutlonal strengthemng, smce It proVides on-the-job trammg and contmulty which wl11 contribute to
successful Implementation of EA recommendations It IS also unportant to use local expertiSe (supported
by international consultants where necessary) m preparmg EAs, so that country EA capability IS

~~ •
53 Because EA requtres analysIS of the IDStltutlonal requtrements for unplementatlon of
envtronmentally sound projects, It often recommends IDStltutlonal strengthemng that extends beyond the
project Itself Thus, there may be lmkages between EAs and sector or country envaronmental strategy,
polIcy, legislation and orgamzatlon Institutional strengthenmg IS often the most unportant part ofproject
work However, there are Ilmltatlons to what can be accomplIShed m a smgle project, besides
strengthemng the agencies dtrect1y mvolved

54 TMs should take advantage of opportumtles to produce an mcremental unprovement m
IDStltutlonal capacity outsIde the boundaries of the proJect-mcludmg lme numstry staff m an EA trammg
course for the unplementlng agency, for example-but there wI11 often be need for strengthenmg beyond
that which can reasonably be mcluded TMs should ensure that any such recommendations emergmg
from an EA are brought to the attention of colleagues concerned With sectoral polley plannmg and With
formulation of envtronmental aetlon plans (EAPs), envtrOnmental ISSUes papers (EIPs), and country
strategy Chapter S dISCUSSes the strengtbenmg of local capabllltles and IDStltutlODS

Financial Intermediary lalding

SS The Bank mcreasmgly supports development projects through loans to finanCial IDStltutlOns, for
onlendmg to sub-borrowers The subprojects may be m a smgle sector, m the case of sector mvestment
loans, or m more than one sector The detal1s of the subprojects are usually not known at the time of
appraISal Under these cucumstances, the EA OD makes It clear that the partlClpatmg orgamzatlons must
fulfill the requtrements for envaronmental review Chapter 6 addresses alternative approaches for.
envuonmental reviews m finanCial mtermecbary lamg.
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MANAGEMENT OF ENVIRONMENTAL ASSFSSMENT

Cost and Time to Prepare Environmental Assessments

56 The tune requll'ed to prepare an EA, and the resultmg cost, vary With the type, SJZe and
compleXity of the project, the charactenstlcs of Its phySical, SOCIOcultural and IDSntunonal settmgs, and
the amount and quality ofenVironmental data already avallable EAs need as much tune as the feaslblhty
study, of which EA IS essennally a part Therefore, EAs can take from less than SIX months to more than
18 months to complete, but many requll'e about 12 months EAs conducted accordmg to Bank procedures
do not delay proJects, on the contrary, m many cases, they have shortened the total tune from
Idennfieatlon to operation, by revealmg promptly env11'Onmental ISSUes that MIght have halted work
altogether, had they emerged at a later stage Whether or not a parncular EA actually delays a project
depends largely on how well It IS coordinated With feaslblbty studies and other preparation aCt1vltles

57 EA preparation cost rarely exceeds one percent of the total capital cost of the project and IS
frequently less than that The cost of Implemennng Mlngatmg measures can range from 0 to 10 percent
of total project cost, With 3 to 5 percent bemg common These estimates do not take mto account
poSSible cost savmp that result from 1mplemennng EA recommendat1ons that reduce or aVOid the costs
of envll'onmental Impacts or allow eDVU'Onmental objectives to be met m a more cost-eft'eCt1ve manner
For example, project-induced epidemiCS of malaria or schlStoSOmlaslS, IgDOnng the costs m human
mISery, may cost mdlions (USS) to bnng under control, compared to the relatIVely mmor costs of
preventmg them

Sources of Flnanclna

S8 It is the borrower's responsibility to conduct and finance EAs, and m general, they are financed
mthe same way as feasibility studies BAs can be considered part ofproject preparation costs and funded
through Project Preparation Faclllt\es, or through grants from VariOUS env11'Onmental trust funds Other
poSSible sources of EA fundmg are mternatlonal NOOs and major foundations With env11'Onmental
mterests In the case of financial mtermecbary lending, where the parnclpatmg IDSntutlons have to carry
out much or all of the entire envuonmental review, teehmcal assIStance components can be mcorporated
mto the project to set up the procedures and orgamzat1on The routme costs thereafter become the
responsibility of the particlpatmg msntutlons

Procurement 01 Consultants

59 Although there are countries where government agencies themselves are capable of preparmg
BAa, the usual method is for the borrower to obtain specialist consultants, Just as they often do for
feasibility studies EAs requll'e mterdlSclplmary analysIS and are therefore prepared by teams members

~ work together in the field The dlSclplmes lISted below are generally represented on the core team for
anyEA

• project manager often a planner, social or natural SCientISt, or env11'Onmental engmeer, has
experience in preparmg several, sllllilar EAs, has management skdls and suffiCiently broad
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•trammg and/or expenence to be able to proVIde overall guKlance and to mtegrate the finchnp
of JncbVldual dIsclplmes,

• ecologISt or biologISt (aquatIc, manne or terrestnal SPeClaltzattons, as appropnate),
• sociologISt/anthropologISt has expenence With COIDIDumUes sumIar to that of the project;
• geographer or geologIStihydrologlSt/sotls SCIentISt; and
• urban or regtonal planner has expenence m developmg countnes

If the project IS in the agncultural sector, an agronoJlllSt, laDd-use specialist, forest SCIentist, or fishenes
biologISt, as appropnate, should be mcluded m the core team For mdustnal or energy projects, an
engmeer With the correspondmg expertISe (such as m pollmon control) will be needed

60 The core team needs to be supported by vanous spec13ltsts depeodmg on the project and its
settmg Table 1 6 shows some of the Specialties that should be called upon

61. EA SpecialISts can be obtamed from a vanety of sources Large mterDat10nal envuonmental
consulting firDlS have many of the necessary dlSClplmes on staff or m subconsultant arrangemems, and
can fom and iiianage teams for any EA ibere are also smaller firms that speaaltze 1D EA and manage
BAs They are more ltkely to need subconsultants to fill out EA teams

62 The expertISe of local consulung firDlS vanes from country to country Frequently a local firm
wdl be able to proVide experts (e g , from local UDlversmes or msbtutlons) to partlctpate 1D an EA u a •
core team member of a SpecWlSt It IS less common, at present, to find local firms WIth expenence and
capablhty to carry out an EA on thel1' OWD. Where such firms do exISt, they should be senously
considered for EA projects Where they do not, the Bank IS c:ommrtted to usmg the EA process to pr0-
mote and develop such capabl1lues Therefore, local firms should be partiCipants m BAs bemg lDIDIged
by mternat10nal firms 11us proVIdes the local staff WIth on-the-Job trammg, aDd prcmdes the
mternatlOnal staff With essenttallocal knowledge and expenence

63. Other sources of experts mclude research lDStItUtlons (e I , manne mstrtutes, tropical medtcme
research centers, national research lDStItUtlons), colleges and umversmes, academIes ofSCIence and tech
DOlogy, government agencies mthe country and in other countries (loans and exchanges may bepossible),
IDd NGOs.

64 The method for aelectmg consultants depends on the source of finance The Bank has published
its procedures in Use of Consultants by World Bank Borrowen and by ne World Bank U Bgcutin,
A,ency, GuldehDell The borrowmg country may have established procedures for obtaining consultants
for studies and design projects, or for BA Other demon may be involved and they, too, have
procedures. TMa should review IUch procedures to aure that they are lenerally consistent with the
Bank'. objectlves

65. When the Bank is fundmg the EA directly, the Guidelines ahould lupenede the borrower',
procedures In any case, the BaDk'. recommended method for prOcurin& consultinl services is for the
borrower to invite propoaala from a abort list of three to six firms or jointventures aDd to follow formal
procedures to select the best quabfied The REDs may be requested to mist TMa in advislq the
borrowers, where appropriate. •



Table 1.6. Specialists Related to Environmental Assessment

Ii
Natural Resource Subcomponent Specialist

1 Ii,
AIr Au: quality Au: quallty/pollUtlon analyst

I 1
Wmd dll'ectlonlspeed Au pollUtion control

I I PreclpltatlonlhUlDldlty engmeer, I

'I Temperature MeteorolOgISt
NoISe NoISe expert

I I,
Land Land capabIlIty AgronoDllSt

SoIl resources/structure SoIls engmeer
Mmeral resources SoIls SCientist
Tectomc aetlVlty CivIl engmeer
Umque features GeolOgISt

Geotecbmcal engIneer
Mmeralogut
MinIng engmeer
Engmeermg geolOgISt
SelSDlologut

, Water Surface waters HydrolOgISt,
Groundwater regune Water pollution control"II

I HydrolOgIC balance engmeer
I DraInage/channel pattern Water quallty/pollUtlon
I Floodmg analyst

I, Sedunentatlon Manne blologISt/engmeer
Cheuust

:1
CivIl/sanItary engmeer
HydrogeologISt

,il Flora and fauna Envuonmental1y sensitive areas EcolOgISt, wetlands, marshes, wIldlands, Forester
I~ grasslands, etc WIldlIfe biologISt

Species mventory BotanISt
I ProdUetlVlty ZoolOgISt,
I BiogeochemIcal/nutrient cycling ConservatlODlSt'I

I

;ll Human SOC1aI mfrastrueture/ Social anthropologISt
mstltuttODS SocIolOgISt

Cultural charactensttcs ArchaeolOgISt
PhysIolOgical and psycholOgical ArchItect

we1l-bemg SocIal planner
EconolDlC resources Geographer• Demographer

Urban planner
Transportation planner
EconolDlSt

" I,
~, ~t1> '"



23

66 The Bank can assISt and adVISe the borrower In the procurement process on request The Bank
- does not ordmanly take part In prepanng short lists (except In very unusual cases, whIch are covered In

the Guldehnes), evaluatmg proposals, or negotJatmg contracts However, the Bank reviews TORs aDd
short lIStS, and wll1 guIde borrowers to sources of mformatlon on avaDable consultants The 8aDt
offiCIally approves TORs, short lists and draft contracts only when It IS fuDdmg the EA

67. It IS sometunes useful to prepare the shan lISt by sohcltlDg letters of quallfieat10ns from a longer
list of coDSultants nus yields a short lISt made up of firms which are both quabfied to perform the wort
and mterested In bemg coDSldered to perform It It IS not necessary when the borrower develops an
adequate lISt Without It

68 The selection process should be based pnmanly on teehmcal competence and expenence The
GuNelIDes allow the use of pnce as a selectlon enterlon only under very restncted Cltcumstances It is
highly unlikely that such Cltcumstances would apply to an EA, as such smdles are mherent1y complex,
WIth outputs that are difficult to specify completely m advance

69 UDder tedlD1cal competence, the borrower should examme the follOWing

• the expenence m EA of the firm or J0mt venture,
• the adequacy of the proposed work plan m terms of demonstrated understandmg of the

project, respoDSlveness to the TORs, and effective management of the wort, and
• the quabficatlODS of the personnel to be assIgDed, In terms of education, traming aDd

expenence, sUltabdlty to perform the duties to be assigned, language shlls, successful EA
expenence m sumlar slmmoDS, expenence In developmg countnes, and expenence m the
particular country or region

70 If overseas firms are used, the REDs and the CD EnvIronmental Coordmators can package
assignments so that the experts' tune and cost can be shared by several projects In the region Pacbgmg
opportuDltJes wlthm one CD can reap major cost savmgs

71 The Banknormally comments on the successful proposal before the borrower begins negOtiatlODS,
and on the contract before It IS executed Negotlatlon often results m changes to the consultant's
proposed work plan or EA team, to best suit the needs of the borrower and the project

CONCLUSION

72 EA IS a tool to assISt TMs m matmg good decISIOns to screen projects efficiently for their
eDVlfOnmenta11mpaets, to clanfy to governments what IS needed for sustamable projects, and to desllll
them effectIVely If EA IS approached posltJve1yas an opporblmty to find out a lot about a project before
costly problems anse, the combmed expenence gamed Bank-Wide wdl produce mcreasmgly fleXIble aDd
cost-effective procedures It IS m that Spltlt and With that goal that thIS Sourcebook IS offered

•

•

•
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Introduction

1 nus annex outhnes Bank pohcy and pro
cedures for the envtronmental assessment (EA) of
Bank Investment lendmg operanons.1and related
types of environmental analyslS EA ls a QexJ.ble
procedure. wbJ.ch can vary m breadth, depth. and
type ofanalysu, dependmg on the projeCt It may
be earned out at one pomt m time, stretched over
a year to account for seasonal vanaaons, or done
In dtscrete stages

2 For the purpose of thts anne.'t, EA coven
also project 1mpacts on health, cultural property.
and mba! people. and the envtronmental unpact
of proJect-mduced resettlement 2 £As uahze the
findmgs of country enVU'Onmenta! stuches and
acnon plans whJch cover naaonWldc wues, the
overall pohcy ttamework,1egWatlon, and mstltu
nonal capabilines m the country

Purpose and Nature of EA

3 The purpose of EA ls to ensure that the
development opoons under coDSlderanon are enVi
ronmentally sound and sustaUlable, and that any
envtronmental consequences are recogsuzed early
1n the project cycle and taleen mto account m
project des1gn EAs 1dentlfy ways of unprovmg
projects envtronmentally, and MIQlm'Zmg. nun
gatang, or compensatang for advel'3C tmpacts By
alera.ng project destgnen, tmplemenang agenaes.
and borrower and Bank staff to lSSUes early, £As
(a) enable them to address enVU'Onmentalusues

m a umely and pracncal fasluon, (b) reduce the
need for project conehnonahty, because appro
pnate steps can be taken m advance or mcorpo
rated mto p!"OJeet destgll, and (c) help aVOid costS
and delays m tmplementanOn clue to unanaapatecl
enVll'Onmental problems EAs also proVide a for
mal meodtarusm for uuer-agency coordmanon and
for adc:Ircssmg the concems ofaftCctcd groups and
local nongovernmental orgamzatlons (NGOs) In
adehuon, they can playa major role m buddmg
enVU'Onmental capability m the country

4 l.J.ke economtc, finanetal, tnsUtuuonal,
and engmeenng analyses. EA ls part of project
preparation, and ls therefore the borrower'5
respons1bility Close mtegranon ofEA WIth these
other aspects of project preparaaon ensures that
(a) envuonmental C011Slderauons are 81ven due
welght In project selectlOll, Slnng. and destgn dec
SlOns. and (b) c:arryutg out £As does not unduly
delay project processmg

Types of EnVU'ODJDental Analysu

5 ProJect-SPeafic EAs are used to analyze
speafic mvestment projects (e g, dams, fae
tones. trnganon systems) w1th Slgmfic:ant envt
ronmental lSsues The detad and sophtsucatlon
or analYS1S should be commensurate WIth the:
expected tmpacts A proJect-speetfic EA should
nonnally cover (a) exmmg enVIrOnmental "base
lane" COnd1tlons, (b) potennal enVironmental

•
References co the Bank Include IBRD aad IDA 1_ Uldvclc creOla Invacmenllenduar coYeft spcafic and sectOr tn_ena
Indudlnr rebabUleanon 1_ebrou!h (tnanaalln.amcdtancs and che tn_men. cOCllpoaene ofhybnd1_ Scaor andltNCCUral
adJUICttlCltC loans an: IlOI COVCftli by clullIlftClC bue an subJccc co th. seneral pobacs tn OMS ~ 36 £A-..l AlIJIdI .,Bu.t
W....(co be raaullli &I 00 ~ 00 £Ua......hIIaa) IFe a dcw1opIartullJ1ar lIroeed_ for avtnmlDalCal_ wlucb tel1lcc
Ihe1Ileaal an:unucances of ICS worIc Beannr tn CIlIl'li III spcaal a_anea MIG" wd1 cooperu. With the 8uk co ensure co
lhe alenc powbIe chae ehe obJCC'Cl'ICI of the dlrecnve an: IIlIC III la OpenllOM
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unpaets, dm:ct and mduect.3 mdudmg opportu
maes for enVU'Onmental enhancement, (c) system
aac enVU'ODDlental companson of alternative
mvestments, sues, techDolOgtes, and designs,
(d) preventIVe, DUtlptory, and compensatory
measures, generally m the form ofan ae:t1On plan,
(e) enwonmental mauagement and. trauung, and
(t) momtonng To the extent possable, capual and
recurrent COSU, en'VU'Onmental staffing, tramlDg,
and momtormg reqwrements, and. the benefits of
proposed alternatIVeS and lDlugatlon measures,
should be quanafied Annex Al pves a sample
outlme for a proJect-specdic EA report, and
Annex A2 IS a chec:kbst of speafic ISSUes to be
covered where relevant

6 Repoaa! £As are used where a number
of Ilgmficant cleve10pment aetlV1aes With poten
ua11y cumulaDve Impaets are planned for a rea
sonably loc:ab:zecl area I" Nch cases, they are
generally more effiClenc chan a senes of proJect
speafic: EAs, and may u:icDafy UlUes that the latter
IDlght overlook (e g , mceracaon among eftluents,
-or CGmpeb.tlOn lorwater' or-land) P~:w-EAs 
compare altematlve development sc:enanOl, and
recommend en'VU'Onmentally suawnable growth
rates and land use pauems aDd pohces The scudy
area IS normally defined on a physu:al and/or ble
lopcal bam (e g, aanhed, habitat type, nver
bum), and may lODletUDes extend &Cl"OSI n·uoaa!
boundanes, however, repoaa! EAI With an UlItl
tlluonal f'0CUI DUght follow .dmlftlltl'aave boun
dana uutead

7 Secton1 EM are used tor the dellSU of
leCtOr mvestmeDC prograDII 'Ibey are particularly
SUitable for revlewlng (a) leCtor mvesanenc alter
n&tlVet, (b) the effect of leCtor polley changes,
(c) UlSUtllUOaa! capaaues and requirements for
eDVU'Onmental review, Implemencaaon, and mon
leonng at the IeCtOrallevel, and (d) the cumulaave
Impacts of many reiauvely small, .lmUar mvest
ments which do noc menc uu:hvldual proJect
.pearlC EAI

8 In some cases, reponal or sectoral £As
cover aU the normal requirements of proJect
speafic EAs More often, the latter are snll
needed for major mvestments (see para 14 con
cenung sector mvestmenc loans), buc the reg10naI
or sectoral £As will have u:ientlfied the relevant
lIIUes, coUecced much ofthe data, and, mgeneral,
greatly reduced the work needed m the proJCCC
speafic BAs

9 Alcernaave approaches chat focus on a
narrower range ofISSUes are acceptable f'or many
types of' proJCCCS, cspeaal1y smaller ones and those
DOC III enVIrOnmentally IelWtlve areas These
approaches may be more eff"ec:t1Ve III mtegraa.ng
envuonmental concerns mto the borrower's plan
mag process Such alcemaave approaches mclude

<a) mtegrated pest management programs
for many agncultural projects wluch
do not mvolve major Impaon or land
development,

(b)- speafic enwonmental der.gn cnte.-.a, and
polluuon standards for small· or medium
scale mdustnal plants, and

(c) speCIfic envuonmental destgn cntena and
conacrucuon superY1slon programs for
.mall-scale rural works projects

Other examples of projects for which alcemanve
approaches are generally acceptable are mted m
Annex A3, para 3, under "Cacegory B ..

Ctmntlmltuna of GWtd [mill

10 A number ofspeaabzed agenCIes-InSide
and outslde the U N system-carry out SCIentific
mvesapaons ofglobal enVU'OnmencalllSUes (ozone
depleuon, global warming, hazardous wutes,
etc) The Bank keeps fully abreut of fmdlngs,
pnmanly through ICI Pnnapal AdVIser. SCIence
and Technology. and.draws upon prevadmg VIews

•

•
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m developmg us own envuonmental, economiC,
and sectoral policies, with a VIew to mmlmlZUlg
possible adverse Impacts on global systems such
as the atmosphere and oceans While E.As should
collect or refer to the relevant data, the Bank does
not normally expeCt global enVU'OnmentallSsues
to requU'e separate analysIS In proJect-speafic EAs
Such lSsues should, however, be addressed where
relevant m pohey and seCtor work

IllIututtonal Aspect. of ProJects

lntlr Agmey CoorduuUul1I

11 Because enVIronmental lSIues generally
mvolve nauonal, regtonal, and local government
agencies, and cover a broad range of responslbll
lUes (wIldhfe, health, water and land use, tounstn,
etc). coordmauon among government agencies
II c:ruct.al ThaI 11 bere ach1eved through lI1ter
agency meetmp at key poll1t1 In the EA cycle
The flrSt memng. normally held soon after the
dmslon to prepare an EA, Identifies the Issues,
types of analysIs requtred, sources of relevant
expemse, responslbwues and schedule for the
EA, and mltlgaang measures to be conSldered
Another mccang should normally be held when
the EA report IS completed and subauaed for fiDal
government revtew

Inuolut1MU of AJllr:tIrJ. GTtlu/Js
aM Nongoumt'llllfttld O'gtlrcualzo1lS

12 The Baak expectS the bolTOWft'to take the
VIewS of affected group. andloca1 NGOs' fully
mto account m project deSign and unplementa
non, and m parucular Ul the preparaaon olEAs
Tlus LS Important Ul order to undentand both the
nature and extent of any soaa1 or enVIronmental
unpaCt, and the acceptablhty of proposed IlUtlp
non measures An approach which has proven
effecnve m many counmes IS to expand the mmal
mter-agency meetUlg (para 11) mto a ,. forum"
or "scoping session" With representanves of
affected pups and relevant NGOI SU1lUar con-
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sultanons after the EA report IS completed are also
a valuable way to obtain feedback on the report
and to Increase community cooperauon 1n Imple
mentmg the recommendauons

StnflgtJUJUlIg EllznrtmmlJlt4l Ctlpah,lullS

13 The ulamate success ofEA depends upon
the development ofenVU'Onmental capabllltv and
unclemandmg m the agenaes concerned ProjectS
With major pocenaal unpacts normaUy reqwre the
establIShment or strengthenmg of m-house envt
ronmental urots for the project (located or repre
SCDted on Site), the smplemenung agency and the
muusuy Involvement of these units throughout
the EA procesl (a) ensures that the agenC'. sf
nuDlSuy'S knowledge and penpecnve are taken
mto account m the EA, (b) proVides on-the-Job
traUUng for the suff'. and (c) proVIdes conunUltv
for the unplement&t1on or the EA's recommen
claaODI Such projects normally need to mclude
an lI1Itltuuonal development and crauung com
ponent for such WUts In adclluon, to help deo. clop
EA capabwty In the country. the Bank should
(a) encourage the use of local t."<Pemse m EA
preparauon (m assoaaaon With mternatlonal
consultants, where appropnate), and (b) help
arrange EA uauung counes for local speaallSt
staff and consultants

lot For seCtor Investment loans and loans
through fmanaal lI1termec:hanes. subproject
det&l1s may noe be known at the tlme of proJeet
aPPralSal In such casu, the project U1lplement
mg mSUNtlons wU1 need to screen subprojeCts
(see para 18) and carry oue enVIronmental anal
yses conS1seent With thIS dlrecnve To ensure that
thls can be done, the Bank should appraise the
unplemenung agenCIes' capabahues for EA. and
strengthen them where necessary The appraisal
mUSlon should also mdlcate the proper dl\aS10n
of responslb1hty for prepanng and reviewing E~
between the wcunate borrower, the hnanclal
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mtennedtary or sector agency, and the agenCIes
rcspoD3lble for enVIrOnmental regulauon

IS For major projects WIth scnous and mulu·
dunenslOnal enVIrOnmental concerm, the Bank
should explore WIth the borrower whether the lat·
ter needs to engage an advuory panel ofmdepen·
dent, lDtemauonally recogns:cd, enVU'OlUDental
speClahsts, to revtew and adVISe on, l1ltIr alUJ, the
terms of reference (TOR.) and finchngs of the EA,
the unplementatlon ofIts recommendauons, and
the development of enVU'Onmental capaaty m the
unplemenang agenc:y/muustry Such a panel
should meet at lease once a year unal the project
IS operaang rouanely and enVIrOnmental iSsues
have been addressed sausfac:tonly 5

EA Procedures

16 Though EA preparauon IS the responst·
blhty of the borrower, the task manager (TM) m
the Bank assIStS and momtors the EA process, WIth
support mamiy from the Regtonal enVtrOnment
dtVlSlon (RED) The borrower and the Bank
should agree as early as pOSSIble on the selectIOn
ofconsultants or borrower staff'to prepare the EA,
and the EA procedures, schedule, and outhne
Major seeps lD the EA process normally lDelude
(a) sc:reemng, (b) deCISions based on the Imnal
Executive Project Summary (IEPS), (c) noufica·
tIOD to the Board through rJ1e Monthly Operaaonal
Summary (MOS), (d) preparauon ofTORs for
the EA, (e) EA preparaaon, (t) EA revtew and
mcorporatton ofenVU'Onmental measures mto the
project, (g) supe1'\'1SlOn, and (h) ex post evaluanon.

17 Smce project and country condtuoD3,
nanonallegulauon, and lDStlCUaonal expenence
vary among borrowers, both the borrower and the
Bank must exercise Judgement m usmg these
procedures to deSign and unplement projects

To WORLD &mt OPUATIONAL MANUAL
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wluch are both enVU'Onmentally and ec:onormcany
sound, and COD3lStent WIth the enVU'Onmental

• laws, pohaes, and procedures of the borrower
The EnYU'Onment Depanment (ENV), Legal
Department, and the REDs maintain mformaDOD
OIl these reqwrements

18 Projects/components should be screened
at tdenuficaaon by the TM, WIth adVIce from the
RED, and asSIgned to one of the follOWIng eat~

sones based upon the nature, magnmtdc, and sen
SItiVIty of enVIrOnmental ISSUes

Cacesory A-EA IS normally reqwred as the
pt"OJCCt may have diverse and 51!"
mficant enVll'Onmental impactS

Category B-More ltmlted enVU'Onmental
analystS IS appropnate, as the
project may have speafic enVl·
ronmental unpacts

Cacesory C-EnVtrOnmental analysIS IS nor
mallyunnccessary

Category D-EnVU'Onmental projects, for
wluch separate EAs may DOt
be reqwred, as enVU'Onment
would be a major focus of proJ·
ect preparaaon

Annex 3 gtves illustratlve llSts, to be apphed flex
Ibly, of the type of proJectJcomponent U1 each
category

llUluIl~, Pro;m SumtII41'Y

19 In the IEPS, the TM, m consultation WIth
the RED, should (a) Idenafy key environmental
uauCl, (b) mdle:ate the category (A·D) and the type
of enVIrOnmental analysIS recommended, and
(c) pl'OVlde & prelmunary EA schedule Ifan EA
IS not bkely to be available pnor to appraISal, the

•

•

5 SccOD+00 Anna B~hhqfw DIm...R.-,.,., para. 18 (or man: dclula OIIlhc ICICCtlon mel funcaona ofthc panel. •
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IEPS should propose speaal procedures to address
the SiNanan The IEPS meeting would confirm
the type, ammg, and ISSUes ofenVU'ODDleDaU azW
YSII (although In the event of maclequate mfor
matlon, the decwon may be defem:cl)

MOfIJldy Oflmltum4l Sut1UtUJf'7

20 The TM should ensure that the MOS,
wluch IS used to alert the execunve chrectors to
fonhcommg projects, conwns the follOWIng mfo~
manon as soon as available <a> the category
&SIIgned (A-D), (b) the mam ISSUes to be exam
Ined, (c) whether agreement With the borrower
has been reached on EA preparauon, and (d) the
EA schedule The MOS entry should be updated
whenever approprwe to reflect the progress of the
EA, and the related Bank and borrower declSlODl

~ of TORs /or 1M EA

21 FollOWll1g the IEPS meenng, the Bank
should chsc:uSl With the borrower the scope of the
EA, and &SlUt the borrower, as necessary, In pfC4
panng TORa for the EA For dus purpose, a field
VISit by Bank enVU'Onmental staft' II generally
clemable The Bank should ensure that the TORa
proVide for adequate mter-agency coordmauon
(para 11) and consultanon With affected group.
and local NGOs (para 12)

£t PrtfJ4trJlUJr&

22 AA EA for a major project typically takes
6-18 months to prepare and reVIew EA drafts
should be available at key POints In the project
cycle The final EA should be avadable pnor to
appraual, to nunumze the rISk of project dCSlgn
changes and resultant delays at a late stage

23 In mOlt cases, the EA should form part
of the overall feasibility study, so that the EA' I
findmgs are cbrec:d.y mtegrated mto proJeet dCSlgn
However, the EA II normally prepared separately
by spec:lahsts For projects wluch would have
major Impacts, IUch as large clams or projects

October 1989
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Involvmg large scale resettlement, It IS n:c:om
mended that the borrower retain mdependent
experts not affilwed With the project Borrowers
may request Bank USIStanCe for finanang :£As
through a Project Preparauan Faahty (PPF)
adftnc:e,' or from the TechDleal ASSIStance Grant
Program for the EnVIronment !As generally
account for 5-10 percent of the cost of project
preparanon

24 For some projects, a full year ofbasebne
data IS demable to capture the seasonal effects of
c:crum enVll'OlUDental phenomena, however, so
as not to delay cnac:al project deasIons, shan-term
momtonng should be used to proVIde COnservatIVe
esnmates ofenvuonmental unpaas, wlule 1000ge~

term data colleenoll IS bcmg undertaken Smce
specual care mdesagmng the baselme momtonng
program 11 warranted, the borrower should be
encouraged to dlSc:uss the matter With the Bank

EA Rff111f11 GNl P1D)«t .ttPFtlUal

2' The borrower should sublll1t the final EA
report to the Bank pnor to Bank appraJAl The
EA report IS the borrower's property, but die Bank
encourages the borrower to release relevant uUo~
manon to approprwe mteresteel pames The Fmal
ExecutIVe ProjeCt Summary should swnmanze the
EA'I status and descnbe bow major enVIron
mental 1SIUe5 have been resolved or are to be
addressed, nonng any proposed conchnonabtv
The apprwal IlUlSi0n should reVIew both the
procedural and substannve elements of the £A
With the borrower, resolve any ISSUes, assess the
adequacy of the msntunons responsible for enVi
ronmental management m hght of the EA's rmd
mp, and detemune If the EA's n:c:ommendanons
are properly addressed m project deslgn and
econolll1c analYSII

26 The EA proe:edures followed and the EA's
maan findmgs should be explamed bnefly tn the
text of the StaffAppraJS&1 Report (SAR) and the
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Memorandum aDd. RecommeadinOD of the Prest
dent AD SAa umex should JUJ:Dmanze the EA
more twly, covermg, utI6 ., eJlYU'OJU1leDW

bUI:hae coru:baou, UtezuDva CODIIderat, IDIU

pcmg aDd COIIlpeDutary ICUOIII, capabIbty of
eIlW'ODlDeD.ta1 UIUtIIDd meuures to lU'eIlgthell
them, eDYIr'ODIDeIIWlDOJWOnDgln'UlplDelltl,
aad the borrower', couultauoDi WIth aft'ected
poupa aad Nco. TheIe tieton wUl prcmde the
bull for the llED', formal eIlVVOIUDellW clear
&Dee pnor to the authonzat1Oll ofDegouat10Dl by
the RegIonal VIce pl'elldent Meuurea cna.cal to
IOUIId project =pI=CDnacm may reqw.re specdic
lou conchaoaahty

27 EA I'""Oa'D'CDd'UODl pftMde the bam_
IUperYUmg the eIIvvoDllUllUllIIpectI otproject

UDplemeacaaoD Complwu:e With eDVIrOn.."",.'

CODCbuonahty. the status ofDUtlpang meuua,
aDd the 6Ddmp of momtonng programs IbaaId
be part of borrower reponmg reqwemeDa ad
pI'OJCCC IUptrYIIIOIl WheD major UIUeI __,

rpecuallUpemJIOlllDllllODI WIth adequate em
I'OIUDeIlW ex,penue may be needed

&POIlE....

28 The proJect compleaoD report' mImunrd
to the OperaaoDi EYI1uat1OD Depmment abaaId
eYIIuare <a> eAYII'OIlIDeDta 1IIlpIaI.notmg~
tbcy were naapared III die EAreport, IIKl (b) me
efFec:tmDea ofauasa=r meuura cakeD aDd or
IlllUtUtIaDal dcYeJopmeDt lAd tl'UIWlI

•

•
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Sample Outlme of a ProJect-Speafic EA Report

•

•

1 EA reportS should be conc:ue and lunlted
to Slgmficant envuonmentalwues The detail and
soplusucanon ofanalystS should be commensurate
WIth the potennal tmpacts The target auchence
should be project deSigners, unplemennng agen
aes, and borrower and Bank staff

2 The EA report should mclude

(a) EuCUtZl11 Summary ConcISe diSCUSSion of
Significant rmdmgs and recommended
acnons

(b) Polzey, "gal, tznd tuimznrstTatw, jra.mIuHIrlc
Wlthm winch the EA 15 prepared The
enVlronmental reqwrements of any cofi
Dancers should be explamed

(c) Pro}tt:t dtsmptzon m a geographiC, ecolOgi
cal, socw, and temporal context. lnclud
mg any off-Site Investments that may be
requtred by the project (e g , decheated.
plpelmes, access roads. power plants.
water supply. housmg, and raw matena1
and product storage faahnes)

(d) Bas,lzlll Da14 Dunenslons of the study
area and descnpnon of relevant phySical,
biolOgical, and soao-economlc condl
nons, mcludmg any changes antlapated
before the project commences Current
and proposed development aCtlVlUeS
WIthin the project area (but not dm:cdy
connected to the project) should also be
taken mto account

(e) Etll1arrJMllfttaJ Imputs The posltlve and
neganve Impacts hkely to result from the
proposed project should be ldennfied and
assessed Mmganon measures and the
reSidual Impacts that cannot be mitigated
should be Idenufied Opponunmes for
environmental enhancement should be

explored The extent and quality ofavad
able data, key data gaps, and uncertam
nes a.ssoaated WIth predlctlons should
Oe tdenafiedJestunated. TopiCS that do
not requU"e tUrther attennon should be
speafied

(f) Analyns of A.lumtuWIS Proposed mvest
ment deSign, slte, technology, and opera
nonai alternanves should be compared
systemancal1y m tenns of their potennal
enVU'Onmental unpaets, capital and rec:ur
rent costs, SUitability under local conch
nons, and mantunonai. traUUng, and
momtormg requlrernents To the extent
poSSible, for each of the altemanves, the
envtronmental costs and benefits should
be quannfied, and economic values
attached where feaSlble

(g) M&tzptJDn Plim Feasible and cost-eff'ectlYe
measures winch may reduce potenually
Slgmficant adverse envuonmentallmpactS
to acceptable levels should be proposed,
and the potennal enVironmental unpacts,
capital and recurrent costs, and mantu
nonal and tralIUng requlrements of those
measures esnmated The plan (someumes
known as an "action plan" or "enViron
mental management plan") should pro
Vide detaUs on proposed work programs
and schedules. to ensure that the proposed.
enVironmental &etlons are m phase WIth
englneenng aetlVlues throughout prepara
non The plan should consider compen
satory measures Umlnganon measures are
not feasible or cost-effecuve

(h) E1Il1U'01If7llftttd MatIIlgfffIIfIt aruJ Tnwmzg The
CX1Stence, role. and capability of environ
mental units at the on-site, agency and
mmlstry level should be assessed, and
recommendations made concernmg the
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establishment and/or expaDSlon or such
UDlts, and the trauuDg of staff, to the
POint that EA reoommendatlODS can be
unplemeDted

(1) MtrIt*""l Pltm regardmg eDVU'ODDleDW
UDpactS and per{onDance The plan should
speafy the type orIDOmtormg. who would
do It, how much It would cost, and what
other mputs (e g , tralDlIlg) are necessazy

A./JPmdIus

(1) Lut tJjEd """lts-mdlVlduala and
OrgamzaaODS

34 Ta WOaLD BAR OPDATlOIfAL MA1nw.
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(u) ~wnttennwenals used m
INdy preparaaon Tbu 11 ~

c:W1y ampolUDt glveD the larp
IIDOUDt ofunpub1llhed documeara
bOD often used

(WI &md ofr"..J.,aqlFtWfItIt M-."
mdudmg last or both lDVlteel and
attendees Where the Vlews of
afl'ectecl group. and local NGOa
were obtamed by other means, these
should be speafied

•

•

•
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Checklist of Potential Iuues for an EA

Where apphcable, EAs should address the (1) HtJZIlrt!4us GtUl To.= MtJknIzJs GUldelmes
foUowmg Issues, whlch are subject to the Bank are avadable from ENV on the safe man-

y'
pohaes and guldelmes Identtfied below ufacture, we, uansport, storage, and du-

pou1 of hazardous and toXiC matena1s
(.) Agroehmw:ais The Bank promotes the use

ofantegrated pest mana~ment(IPM) and (e) I1UlIIutJ~4fIIl 0tIwr SoaD-CrJbmIl
the careful selectlon, apphcauon, and dis- Aspcts Secondary growth of settlements
posal ofpesnCldes (see OPN 11 01, GuuiI- and mfrastructUre, oiten referred to as
luru for tJu Se/mum twJ Us, oj Putlaliu 1ft "Induced development" or "boomtown"
BanJc·Fsnanud PrDjtets lUIIi tIrnr Proeu:rtmnrt effects, can have major mcbrec:t enVllOn-
wl&m Fuwrud by tJu &mJc, to be reISSUed mental unpac:ts, wbsch relanvely weak
as 00 4 00, Annex C, AgrraJbmU Pm local governments may have chfIiculty
MtI.1UJfmurU, lUIIi Sellmoll twJ Us, of PIStI,- acldressmg
'*) The we of femhzen, due to tbeJr
unpaas on surface and groundwacer qual- (h) It11btstrud HtlZ4niI All energy and andusav• lty, must also be carefully assessed projects should mclude a formal plan to

(b) BUlIDp:tzl DrfflmlJ The Bank promotes
prevent and manage mdustnal hazards
(See TdmquIs ofAssmmgl1UhutntzJ Hu-

conservatIOn ot endangered plant and am- III'tis-A. MtIIfIIIZl, World Bank TecluucaJ
mal speaes, cnacal habitatS, and protected PaperNo 55)
ueas (para. 9b, OMS 2 36, E1If1I1fI1ItIIIJ
AsfJteU of &mJc Work, and OPN 11 02,

(1) IttJmu1l1oMl Tma= tmJ A.grwrrvnts 011 1MWiltll4ru/.r 7Msr ProfletlO1l cul MtmIJIl11IItIl
1ft Ut11lt1t1lS& Dn,iDpmInt, to be reISSUed as ~ tmJ NtUutt1J Raorur:1S !As
00 4 00, Annex 0, WzltllmuLs ThlSr Pro- should I"CYlCW the status and apphcanoD

IIetIDn IUJIi Md1UJlI11ll1U) of such current and pendmg creanes and
qreements, mcludmg thCU' noaficanoD

(e) CDGSI4l tINi Mamu Ruotm:lS MMUZlI11ll1U requarements The Legal Department

Gwdelmes are avadable from the EnVll'OD- m&lDtams a list of mternauonal creanes.

mental Oeparanent (ENV) on the plan. and could obtam. whenever requuec:l.

nmg and mana~mentof coastal manne mfOrmauOD OD apphcable law m mchVld-

resources m~udmg coral reefs, man- ual countnes

grQves, and wetlands
(j) IJIImIIIlunI4l W4ItII'VIcl,7s 00 7 SO, PrDjms

(d) CWIImd PrrJptnw OPN 11 03, MtJfI4I"'lIIU 011 llllmriltrJnrlJJ WtllmrlGys provtdes guld-
DjCulJurtd Propmy ,n BIlJIk·FIMIIUti P1Dpt:b ance Tbu OD exempts from nouficulon
(to be reISSUed as 00 +50, CulltmU Pn1;- reqwrements rebablhtauon projects wblch
~), confinns the Bank's commItment to will not affect the quahty or quantlty of
actlvely protect archaeolOgical Sites, hu- water Bows
tone monuments, and lustonc settlements

(k) ltu1Ohutt4ty Ralltllmml OMS 2 33, Sonol
(e) Dtmu tmJ RISII'fHISn OD 4 00, Annex B, Imc~Ulllhlftl10lrutttuy RalUJlmmt

E,.rJlrtltlm1f1J41. Polsq for Dam 4tUi RUlrllOlr 1ft BW-FUUDIUd Prr1.Jms, and OPN 1008,

• Pro}telS. proVldes speCific guidance for OfJmUunts [#fIG 1ft 1M Trftltmmt ofbtl/ol",.-
addressmg envsronmental usues In the IGt7R~ 1ft Bturk-Flrum&ld Pro}telS (to
planning, unplementatlon, and operatIOn be: reusued as 00 + 30, [nPOlu.nIIuy Rmt-
of dam and reservOir projects """-t), pl'OVlde guidance

nu tINt"" _. "".,./., ,,,, ,...., ef IMJ/ ef till WMoi .... .-I"..., - ......!.Jo • -,ut#__ ef 1M ,"/W1t _MtI

611
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(I) LaNi SltJiImItU Due to the complex phys- (p) TropraJ Famts The Bank co-authored.

lcal, blologlcal, SOCIoeconomic, and cui- the Tropu:al Forest AcnOD Plan (pubhshed
tural unpacts, land settlement should an 1984), up-to-date mfonnanon IS avd-
generally be carefully reY1ewed (see able from ENV OPN 11 02, WaldImuJs
00 4 31, L4tuJ StttiInufU, to be lIsued) 77uIr ProIldlMl tDUiMa4ftmml Ul EeoMm"

~ (to be reusued as 00 400,

(m) NtJJtItrJl1la=dz EAa should rmew whether
Amlex D), also addresses ISSUes re1atmg
to tropical forests

the project may be aft"ected by natural
hazards (e g , earthquakes, floods, vol- (q) WdlmMdt Bank polley IS to promote pro-

\'
came acavuy), and should propose speafie 1eet1on and management of watersheds
measures to addreu these concerns when as an element of lendmg operauons for
appropnate (see 00 8 50, Enwrtmq R.««1- dams, reservoirs, and unpuon systems
n:1 Assutanu, 10 be &SlUed) (00400, Annex B, Etu111FJ'111fUft14i Pollq

for Dam twJ RlSmNlJr ProJ«ts, para 6)

en) Deeu/JtJhlJMl HItI1JJa twJS4fay All andustry (r) WItImrt.lr The Bank promotes conservation
and energy proJectS, and projects an other and management ofwedand.s (e g , estUar-

" sectors where relevant, should mclude a les, lakes, mangroves, marshes. and
formal plan to promote occupanonal swamps) ThIS IS covered by OPN 11 02
health and safety{O~HttdlJa azul on wddlands (see (5) below) •S4Jit7 GuuiIJaMs, World Bank, 1988)

(s) Wrldltmds The Bank IS conumtted to pro-
tect wddlands, mcludlng through com-

(0) Tnilal PlOpils OMS 2 34, Tn1Jai PlOP'" peusatory measures when lending could
III &M·F,MII«ti170;- (to be reISSUed as result an adverse lD1pacts (see OPN 11 02.
OD 4 40", TnHl PlOPu), proVIdes speafic Wrldltmds T/wrr Protlt:tuln lltIJi Man.tzgnnmt
gwdance for addresamg the nghts of tnbal Ul U01llJJftl& Dn,bJpmmt, to be reissued as
peoples, mc1udmg traditional land and 00400, Annex 0, Wildltuuis Thnr Pro·
water nghts I«tIDII azul Mll1I4!nnmt)

•
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•

I~

1 The task manager. 1ft consultatlon WIth
the Regsonal enVU'Onment chV1S1on, IS respoDSl
ble for screenmg a proposed project to determme
the appropnlUe type of enVU'Onmental analysIS,
based on the nature. potenttal magrutude. and
senslttVlty of the Issues The categones below.
based upon pnor Bank staffexpenence. are stncdy
Illustrao.ve Altemauves to EA are acceptable
where they are expected to result In an enVU'On
mentally sound project

2 Caugary A Pro.J«tsIC~ Whs&h Mtq
Ha. D'J1n'S' and Sapifiaw .Emnnnunmtal1'lft/l«lS
NtmnIIil] Rtqw,. £.41

(1) AquaculturelManculture (large scale).

(u) Dams and Reservcnn.2

(m) Eleanca1 Tranm:llSS1On (large sc:ale).

(IV) Forestry.

(v) lndustnal Plants (large scale) and 1nduI
tna1 Estates,

(VI) Impuon and Dramage (large scale),

(vu) Land Clearance and Levehng.

(VlU) Mmeral Development (mc:lucbng au and
gas),

(IX) Plpehnes (od, gas, and water).

(x) Pon and Harbor Development.

(Xl) Redamauon and New Land Develop
ment.

(ml Resettlement.s

(xw) R.1ver Basan Development.

(XlV) Rural Roads.

(xv) Thermal and Hydropower Develop-
ment.

(XVI) TOurISm (large scale).

(XVll) Transportatlon (auports. radways.
roads. waterways)•

(XVlU) Urban Development (large scale).

(XIX) Urban Water Supply and Samcauon
(large scale).

(xx) ManuJaeture. Transponanon. and
Use-of'-Pat1C1deLDr other Hazardous
and/or ToXIC Matenals•• and

(XXI) Projects whIch Pose Senous ACCIdent
R.1sks 5

3 CatIprJ B Proj«ts/ComfJOrtmU wlr.ulr. IIIGJ
HfIM S/1«Ip EmntO'II7IImI4l1mf*U-Mm LumtId
Emmorrmmltll AMl.1sz,r A/l/JrOlmGU

Projects 1ft thlS category normally requare
more buuted enVIronmental analysIS than an EA

•
I Excepc sencrally ror pnIJCCCl ch~ed to rehabIlllallOtl IIl1pntl1C~ and _lImancc and "limed uPVoMhns or raahMi
2 See OD" 00 AlIna B~ PWq/w 0.. _ R-"..,..
3 WIuIc OMS 2 33 s.c.. I~~ .114 1----.,~ .... r'-'llI'NJfCU (to be m..-l u 00 +30 I......,
~) coven the~ UpeclI or rcNUIement. tba _cal UIIpbcac_ of dill~ luelr call be maJOr

• In__ adMreftClI co -.asdinIm_ Ia an~u-co all ItA (e. OPN 11 01 e-w.-jW'",s.w-.
Ulft!,.... &M-F.-.i, A.--........_ ....n-.l.,..... to be 1'IUaUId. OD. 00 ""Ilft C ,,~
PmM....-. ....~-U"t!P-*,) Certain _CftlIIa (e. PC.)__ 10 be \lied In lank prolfta.uld OIlier matenllb
(e I aabatoe) an 10 lie UICd only under DIl"Cmely reJlncted Clllld&t_ A. Reancted ToxIC MumaIJ Lost (RT\IL) wtll bea'~
rrom £.'IlV and updalccl pcnodlc:ally

S See T........ t!N-PI I..... H__-A. M"'" World Bank TechnlCll Paper No U
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A WIde range ofenVU'Onmental gulde1mes, devel
oped by a number oforgamzanons, are apphcab1e
In muon, specUic enYU'Onmental poUuaon stan
danis or design cntena can be developed for lOch
VIdual projects

(1) Agromdusmes (small scale),

.. ~ C Prt!]«ts/CDm/Jf1"l1'U W""4 Nor
rMll, Do NDt Rtsull 1ft S,gmji&atJl EmlUrmmmtaJ
/1IIJ*t-E1U1f1fnItfIItIIAMJ,su NomuUl, UM«IUfl1J

Opponumues to enhance enVlfOnmental
benefits should be sought an these projects

(1) Edueauon (except school constnlcuon),

(n) Aquaculture and Mancu1ture (small
scale),

(Ul) Eleancal TransJD1SS1on (small scale),

(IV) IndUStnes (small scale),

(v) Impuon and Dramage (small scale),

(VI) MIDI Hydro-Power;

(vu) Pubhc Faahues (hospitals, housmg,
schools, etc ),

(VUl) Renewable Energy,

(IX) Rural Eleetnficauon,

(x) Telecommumcaaons,

(Xl) Tounsm (small scale),

(m) Urban Development (small scale), and

(xw) Rural Water Supply and SanaWlOn

(n) Famaly Plannmg,

(Ul) Health (except hospital constnlcuon),

(IV) Numuon,

(V) Insutuuonal Development, and

(VI) Tecluucal AssIStance

Projects WIth a major enVlrOnmenw focus
may not reqwre a separate EA, as enVironment
would be a major part of the project preparauon

Because emergency recovery projects
(a) need to be processed rapidly, and (b) seek
mamiy to restore exlStlDg facUlues, they normally
would DOt require a run EA However, the extent
to wiuch the emergency was preCIpitated and/or
exacerbated by mappropnate enVlrOnmenw ~rac

uees should be determIned, and corrective mea
IW'eS bwlt into eIther the emergency project or
a future lendmg operation 6

•

•
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ANNEX 1-2

Sample Terms of Reference (TOR)
for Environmental Reconnaissance

1 Background information.

• 2

• Bnef project descnptlon and altematlves considered m Its planmng
• Descnptlon of Site geographical and state of development (developed VI

greenfield)
• PotentlallIDpaets of project
• Purpose of overall IlUSSlon to which expert will be assigned (project preparatJ.~

apprmal)
• Types of other experts on mission
• People and InstitutiOns whom expert should meet
• MISSion tmung
• Expected output of IlUSSlon
• Background documents, mcludmg maps (as annexes)

Tecbniml aspects.

(a) Objectives or the expert Services. A bnefstatement to ensure that all parties understand the
purposes of the expert services and what IS to be dehvered upon Its completion

(b) Issues for study. Descnbe the key ISSUes to be studied by the expert

(c) Scope of study. Describe here the nature and extent to which the expert Wl11 exannne the
ISSues Include phrase "not necessanly 11IDlted to" as mdleatlon that the expert IS to IdeDt1fy
aDd, after authorIZatIon, to work on other ISSues of Importance should they emerge

(d) Government's role in EA. If not done by others It may be desll'lble for the expert also to
apprme the government's role and capabilities to carry out and debver enVIronmental
assessments and to recommend how thIS may be lIDplemented and, Ifnecessary, strengthened

(e) Content ofoutputs. Background, analySIS, findmgs, recommendatlons, further actions, WIth
tlmmg and cost estunates

(t) Form oroutputs. (Sectionof Aide Memolre, Sections ofother reports, free-standmg report.)

3 Adnunistratlve aspects. (These could be m the letter of sobcltatlon and not duplicated here If
mthe letter )

•
•
•

MISSion ttmmg
Expected person~ays of effort at home for background readmg, m field, in
Washmgton, home for report writing, and maximum number of p81d days
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ANNEX 1-3

I

•
Sample Terms of Reference (TOR)

for Environmental Assessment
(Name of ProJect Category)

Note· Comments m[brackets and bold face type] mthIS TOR Outlme mdleate
where content may have been mc1uded, excluded or mocbfied m the proJect
specific sample TORs (see Annex 1-3A) When combmed, the TOR Outlme and
the project-specific sample TORs proVide comprehensive guidance for TOR
preparation Paragraph numbers m each text correspond for ease of reference

1 IntroductIOn ThIS section should state the purpose of the terms of reference, IdentIfy the
development project to be assessed, and explamthe executmg arrangements for the envuonmental
assessment

2 Baclcgound Information Pertinent background for potential parties who may conduct the
environmental assessment, whether they are consultants or government agenCies, would mclude
a bnef description of the major components of the proposed proJect, a statement of the need for
It and the objectives It IS mtended to meet, the Implementmg agency, a bnefhlStory of the project
(mcludmg alternatiVes considered), Its current status and timetable, and the IdentIties of any
associated projects If there are other projects m progress or planned wlthm the reglon winch
may compete for the same resources, they should also be Identified here

•
3 ObJeettyes ThIS section will summanze the general scope of the environmental assessment and

dISCUSS Its tlmlDg m relation to the processes of project preparation, design, and execution

4 EnvIfODJDentaI ASSessment Rewnrernents ThIS paragraph should Identify any regulations and
guldelmes which will govern the conduct of the assessment or Specify the content of Its report
They may mclude any or all of the followmg

• World Bank Operational Directive 400, Annex A -Environmental Assessment,· and
other pertment ODs, OMSs, OPNs, and GUldelmes,

• Datlonallaws and/or regulations on environmental reviews and Impact assessments,

• regional, provmclal or communal environmental assessment regulations, and

5

• envlfonmental assessment regulations ofany other financmg orgamzatlons lDVolved mthe
project

Study Area Specify the boundaries of the study area for the assessment (e g , water eatebment,
llfIhed) If there are any adjacent or remote areas which should be considered With respect to •



•

•

6

7

8
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Scqpe of Work In some cases, the tasks to be carned out by a consultant wdl be known WIth
suffiCient cert3lIlty to be specified completely m the terms of reference In other cases,
mformanon defiCienCies need to be alleViated or SpecIalIZed field studies or modellmg aetlVlt1es
performed to assess lIDpacts, and the consultant wul be asked to define particular tasks m more
detal1 for contraetmg agency review and approval Task 4 m the Scope of Work IS an example
of the latter situatlon

Task 1. Descnptlon of the Prsmosed ProJect ProVide a brief descnpuon of the relevant parts
of the proJect, usmg maps (at appropnate scale) where necessary, and mcludmg the followmg
mformauon location, general layout, SIZe, capacity, etc , pre-construCtlonaCtlVlues, construction
aCtlVlues, schedule, staffing and support, faCUlties and ServiCes, operation and mamtenance
acnvlues, requued off-slte mvestments, and hfe span

[Note: there may be particular types of mformation appropnate in the descnpnon
of the proJect category you are concerned With. Please speafy them here.]

Task 2, DescrIptIon of the EnVironment Assemble, evaluate and present baselme data on the
relevant envuonmental charaeterlSucs of the study area Include mformatlon on any changes
antiCipated before the rOject commences [Annotate or modify the lists below to show the
entical informatlon for tins project category, or that wluch is irrelevant to it. You should
particularly avoid complbng Irrelevant data.]

(a) Physical envuonment geology, topography, sods, clunate and meteorology, ambient 811'
qualIty, surface and groundwater hydrology, coastal and oceamc parameters, exlStmg sources
of m eIlUSSlons, eXlStmg water polluuon dIScharges, and recelvmg water quality

(b) BiOlogical enVll'Onment flora, fauna, rare or endangered Species, sensluvehablt8tS, mcludmg
parks or preserves, slgmficant natural SItes, etc , Species of commercial Importance, and
Species With potential to become nUISances, vectors or dangerous

(C) Soclo-cultural envuonment (mclude both present and projected where appropnate)
population, land use, planned development acnvltles, commumty structure, employment,
dIStrIbution of mcome, goods and servIces, recreauon, pubhc health, cultural properties,
tribal peoples, and customs, aspUations and attitudes

9 Task 3. LegislatIVe and Regulatory ConsIderatiOns Describe the pertment regulations and
standards govermng envll'onmental quality, health and safety, protectlon of sensluve areas,
protection of endangered Species, sltmg, land use control, etc , at mternat1onal, national, regional
and local levels (lbe TOR should Specify those that are known and requll'e the consultant to
mvesngate for others )

•
10 Task 4. petenmDatlon of the Potential Impacts of the PfOJ)Osed ProJect In thIS analysIS,

dlStmgulSh betWeen slgmficant posluve and negative Impacts, dll'ect and mdltect Impacts, and
lDlInedlate and long-term lIDpaets Idennfy lIDpacts whIch are unavOidable or meverslble
Wherever poSSible, describe lIDpaets quantitatively, m terms of envll'Onmental costs and benefits
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Assign econolDlC values when feasible Charactenze the extent and quality of avadable data,
explammg sIgnIficant mformatJon deficiencies and any uncertainties associated with pre<betJoDS
of unpaet If possible, give the TOR for studies to obtain the 1DISSlng mformatJon [Identify the
types of speaal stuches hkely to be needed for tlus proJect category.]

11 Task 5. AnalySIS of AlternatIVes to the Pumosed Project Descnbe alterDat1ves that were
exammed 10 the course of developmg the proposed project and Identify other alternatives which
would achieve the same obJectlves The concept of alternatlves extends to Siting, design,
technology selection, CODStructlon technIques and phasmg, and operatIng and mamtenance
procedures Compare alternatives 10 terms of potential envltOnmental unpaets, capltal and
operatIng costs, sUltablbty under local conditIons, and lDStItutIOnal, trammg, and momtonng
requuements When descnb10g the Impacts, Indicate which are ureverslble or unaVOIdable and
which can be IDItlgated To the extent poSSible, quantify the costs and benefits of each
alternative, mcorporatmg the estimated costs of any assoCiated IDItigatmg measures Include the
alternative of not construetmg the proJect, In order to demonstrate envuonmental conditions
WIthout It

•

12 Task 6. Development of Management Plan to Mitigate Negative Impacts Recommend feasible
and cost-effective measures to prevent or reduce slgmficant negative IDlpaets to acceptable levels
Estunate the IDlpacts and costs of those measures, and of the mstJtutional and trammg
requuements to unplement them ConsIder compensation to affected parties for unpaets which
cannot be mitigated Prepare a management plan mcludmg proposed work programs, budget
estimates, schedules, staffing and tralDlDg requuements, and other necessary support ServIces to
lDIplement the M1t1gatmg measures •

13 Task 7. IdentificatIon of InstItutional Needs to Implemem Environmental ASSessment
RecommendatIons Review the authorIty and capablbty of IDStltutJODS at local,
provlDClal/regJonal, and natJonallevels and recommend steps to strengthenor expand them so that
the management and momtonng plans mthe envltOnmental assessment can be unplemented The
recommendatIOns may extend to new laws and regulations, new agencIes or agency funetlons,
mtersectoral arrangements, management procedures and trammg, staffing, operation and
lD3lntenance tr31nmg, budgetmg, and finanCIal support

14 Task 8. DeyeJopment of a MOnltonne Plan Prepare a detaJ1ed plan to momtor the
Implementation of IDltlgatmg measures and the lDIpaets of the project durmg construetlon and
operation Include m the plan an estimate of capItal and operatmg costs and a descnptlon of
other Inputs (such as trammg and lDStitutionai strengthenmg) needed to carry It out

15 Task 9, AssiSt JD Inter-Auncy COOrdIDatlOD and PubhcING0 PartiCIpation AssISt m
coordmatmg the envltOnmental assessment WIth other government agencies, m obtatmng the
Views of local NGO's and 'affected groups, and In keepJDg records of meetmgs and other
aetlVltles, communications, and comments and theIr dISpoSItIon (I'be TOR should specIfy the
types ofaetlVltles, e g , mteragency seaplng sesSion, envuonmental bnefings for project staffand
mteragency commIttees, support to envuonmental adVISOry panels, pubbc forum )

•



•

•
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Report The environmental assessment report should be concISe and limited to Slgmficant
environmental ISSUes The mam text should focus on findmgs, conclusIons and recommended
aetlons, supported by summanes of the data collected and CItatiOns for any references used m
mterpretmg those data Detailed or unmterpreted data are not appropnate m the mam text and
should be presented m appendices or a separate volume UnpublIShed documents used m the
assessment may not be readl1y aVailable and should also be assembled m an appendIX Orgamze
the environmental assessment report accordmg to the outlme below

• Executive Summary
• Pohcy, Legal and Ad.Dum:stratlve Framework
• Descrlpnon of the Proposed Project
• Desa~oonmthe&v~nmem

• Significant EnVironmental Impacts
• AnalysIS of Alternatives
• MItigation Management Plan
• EnVironmental Management and TralDlDg
• Momtormg Plan
• Inter-Agency and Pubhc/NGO Involvement
• LISt of References
• Appendices

LISt of Envuonmental Assessment Preparers
Records of Inter-A,ency and PubhclNGO Commumcatlons
Data and Unpublished Reference Documents

•

(ThIS IS the format suggested In OD 400, Annex A-I, the TOR may specify a cbft'erent one to satISfy
nauonal agency requuements as long as the topiCS required m the Bank's dlIectlve are covered )

17 COnsultlD& Team

[EnVIronmental assessment requires IDterd1saphnary analysis. Identify in this paragraph
winch speaahzatlons ought to be IDduded on the team for the particular project category.]

18 Schedule Specify dates for progress reViews, mterlm and final reports, and other slgmficant
events

19 Other Information Include here h5ts of data sources, project background reports and studies,
relevant pubbCatlons, and other Items to which the consultant's attention should be duected



•

•

•

Case Studies
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Sample Outlme of a ProJect-SpecJfic EA Report

•

•

1 EA reports should be conase and lunlted
to Slgmficant enVU"OnmenwlSSUes The detail and
sophlstlcanon ofanalystS should be commensurate
With the potennal unpacts The target auchence
should be project deSigners, unplemennng agen
aes, and borrower and Bank. staff

2 The EA report should mclude

(a) EuCWll1' SurmtI4'fJ Concise diSCUSSion of
slgnmcant findmgs and recommended
acnons

(b) Pollo/, IIgal, and admlnlStTatUl, jrtJmIworlc
Wlthm whlch the EA 15 prepared The
enVIronmental reqUirements of any cofi
naAaers should be explamed

(c) Proj,a dumptlon m a geographiC, ecologi
cal, soaal, and temporal context, Includ
Ing any off-nte mvestments that may be
required by the project (e g , ded1eated
plpehnes, access roads, power plants,
water supply, housmg, and raw matenal
and product storage facilines)

(d) Bas,lmt DfJJ4 Dunenslons of the study
area and descnpnon of relevant physical,
biolOgical, and soao-economlc condl
nons, lDcludmg any changes anticipated
before the project commences Current
and proposed development actlVlnes
Wlthm the project area (but not dlrecdy
connected to the project) should also be
taken lDto account

(e) EtlfI,t'Otlmmt4l Imputs The posmve and
negative Impacts hkely to result from the
proposed project should be Idennfied and
assessed Mmgauon measures and the
residual Impacts that cannot be mmgated
should be Idennfied Opporcunmes for
environmental enhancement should be

explored The extent and quallty ofavaal
able data, key data gaps, and uncertain
ties assoaated With predlCUOns should
be tdenufiedlesnmated TopiCS that do
not requU'e further attention should be
speafied

(f) AMlysu of AlImuull1u Proposed lDvcst
ment deSign, Site, technology, and opera
noDal alternauves should be compared
systemaucally lD terms of their potennal
enVlrOnmentallIDpaas, capital and recur
rent costs, SUitability under local conch
nom, and msutunonal, tralDlDg, and
momtonng requu-entents To the extent
poSSible, for each of the alternauves, the
enVIronmental COlts and benefits should
be quannfied, and economic values
attached where feasible

(g) MIbptrDII Plmt Feasible and cost-effec:t1Ye
measures which may reduce potenually
Slgnlficant adverse enVU"Onmental unpactS
to acceptable levels should be proposed,
and the potennal enVlronmentalampaets.
capital and recurrent costs, and msutu
tlonal and trauung requU'ements of those
measures estimated The plan (someumes
known as an ~'actlon plan" or "enVIrOn
mental management plan' ') should pro
Vide detaUs on proposed work programs
and schedules, to ensure that the proposed
enVIronmental acuons are lD phase With
engmeermg aetlVlnes throughout prepara
tion The plan should conSider compen
satory measures Iimltlganon measures are
not feasible or cost-effecuve

(h) EJU1It'OtImmttzlM~ turd Tnzmllll The
exutence, role and capablhty of environ
mental units at the on-sue, agency, and
mlDIStry level should be assessed, and
recommendauons made concernmg the
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estabbshmene and/or expanslon of such
umts, and the trauung of staff, to the
POlDt that EA reoommendauoDS can be
unplemented

(1) MotIlIonftI Plaa reprdmg enYU'Onmental
UDpaas aDd performance Tbe plan sbauJd
speafy the type ofmomtonng, who would
do It, how much Ie would c:osc, and what
other Inputs (e g , tralIUng) are neccsury

AppnuiJ&u

(1) Laslo!E.4 prirJ1Uli"-mchVlduala and
0rgamzat10DS

•
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(u) ~wnttenmatenals used In
INdy preparation TJua II ape
c:W1y IZIlportant gwen the Jarse
IIDOWlt ofunpub1uhed documeDfa
tIOIl often UIed

(UI) RMtml ofr....A,.,n""",. Mmut"
mcludmg last of both inVItees and
attendees Where the VIews of
aHected groups and local NGOs
were obtamed by other means, thae
should be speafied

•

•

•
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Checklist of Potential Iuues for 3D EA.

Where apphcable, EAs should address the (f) HUtmiInu tJNl Toac MtIJmIds GUldelmes
foUOWU1g Issues, which are subject to the Bank are avadablc from ENV on the safe man- ,/
pobcles and guldelmes Identified below ufac:ture, use, traIISpOn, storage, and cbs-

poul of hazardous and tOXIC matenals
(~) A.grociumwzis The Bank promotes the use

of Integrated pest management (IPM) and (,) lrulu&4tl~ atul 0tIwr Soao-Culbmd
the careful se1eeuon, appbcatlOn, and cbs- Aspms Secondary growth of settlements
poul of pestiCIdes (see OPN 11 01, GuuM- and mfrastrue:ture, often referred to as
lUlU for tAt S,lmuna tmti USI of Pesbnll.u III "Induced. development" or "boomtown"
&mlc·FI11/mua. Pro}«ts and thnI'~ eft'eets, can have major mchrect envuon-
w/am FUI4IIUd. by tAt &mlc, to be reISSUed mental unpacts, wluch relauvely weak
as 00 400, Annex C,A.~ Pm local governments may have cb.fiiculty
MtI.1UJflmlfll, and S,lIauIft and USI of Puts- addressmg
cuIcs) The use of femhzcrs, due to thClr

• impactS on surface and groundwater qual- (h) 11llblstrudHfIZIInis All energy and mdUStrV
lty, must also be carefully asacssed

projectS should mc1ude a formal plan to
prevent and manage mdustnal hazards(b) BUlltJgtCIll Dtl1mt? The Bank. promotes (See Tdmqws ofdsslUUlf ltulastruzl Hu-c:onservaaon oC endangered plant and ani- «nil-A. MtmIIIll, World Bank TeclmJca1

mal speacs, cnnc:al habitats, and protected PaperNo 55)areas (para. 9b, OMS 2 36, E1UImIfUPIIfII4l
Aspms of Btmk Work, and OPN 11 02,

(i) Ifllmrlltun&tJl Tmatzer twl A.fFM'I'IlU Oft IitIWilt.lUm.tls nar Prol«tuna andM~
III UtIfI/I1tIf& D""ltJpmInt, to be reISSUed as .Eummmat atul NtIbInIl RuOUICIS £As
OD 4 00, Annex 0, Wilt.lUm.tls 77aa, Pro- should review the status and apphcauon

IIt:tUIrt twl MtuI4gmrmt) of such current and pendmg treaties and
agreements, mc:ludmg thClr noaficauon

(e) C04StaJ tmd Manru RuoUICIS MtnIIIIlmIfIl requtrcmcnts The Legal Deparunent

Gwdehnes are avaUable from the Envuon- m&1Dtams a bst of mtemauonal creanes,

mental Department (ENV) on the plan- and could obtain, whenever reqwred.

nIDg and managemeDt of coastal manne mfonnauon on apphcable law m mdlVld-

resources lD~Udmg coral reefs, man- ual countnes

grqves, and wedands
CJ1 l~W~ OD 7 SO, Pro;«ts

(d) CzJluml PropIrlus OPN 11 03.M~ 011 llItmIIItunIIIl W4ImI19s provtdes guld-
ofCultuml ProfHr9 ell &M-FUWtUtiPro;.m mee nus OD exempts from nouficatlon
(to be I'CISSUed as 00 4 50, CIlltrmU Prop- reqwrements rebablhtatlOn projects which
av), confirms the Bank's commitment to W1ll lIot affect the quahty or quantity of
actively protect archaeolOgical SiteS, ius- water nows
tone monuments, and histone settlements

(k) ImHIltultat:1 RulttUmmt OMS 2 33, Sontll
(e) Dat.s GIIIl RlSmHnn 00 4 00, Annex B, 1uuIA.uocI4'M1 rmthl1U1OUuttary RulUlmrmt

EIlI1U'OlImmtaJ Poluy for DGm tUUi RlSmoa, III /Jak-FltIIJfIMi Ptoj«ts, and OPN 10 08.

• Pro}ICU, proVIdes specific guidance for O~ Issva 1ft tAt Trttztmmt of11lf10/UIl-

addreSSing enVIronmental ISSues In the .,RIlIttlmrIIlI III Btmk·FllUWlIi Pro}ICU (to
piaruung, unplcmentatlon. and operatlon be reISSUed as 00430, InrJoluftllnJ Rmt·
of dam and rescrvolr projects tiImMt), proVIde guidance

nu .'M"~'-,~ f", ,/I, ,....." eJ UtIJI.f tAl WtrU .... II .. -,....." •-fllru-_ eJ ,., J.,...1f ttetfffl

~\{r''O
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(I) LaNJ SntlmutU Due to the complex phys- (p) TropwJ Fmsts The Bank co-authored

lcal, blologtcal, SOCIoeconomiC, and cui- the TlOPlCal Forest Ac:aon Plan (pubhsbed
tural unpacts, land settlement should mI984o), up-to-date mformanon IS avll1-
generally be carefully revtewed (see able from ENV OPN 11 02, WUtiJ4Iuis
00 4 31, 1AtuJ SIttiImmt, to be ISsued) 7Mar 1+o1«1um GNiMtl1UIIlItWIIt VI~

~ (to be reISSUed as OD 400,

(m) NtlJIIIrli JiIJrmds £As IhouJd rcMeW wheeber
Almex D), also addresles iSSUes relatmg
to troptcal forestS

the project may be aft'ected by natUral
hazards (e g, earthquakes, floods, vol- (q) WatmhC Bank policy IS to promote pro-

""
came aetMty), and should propose specUic tecuon and management of watersheds
measures to address these concerns when as an element of lending operanons for
appropnate (see 008 SO,~ RteolI- dams, reservom, and ampnoD systems
"7 Nnstanu, to be lSIUed) (OD 4 00. Annex B. EIU1ITMt11111111l1. Polrq

ftr /)Qm tl1IIi Rtsmoar 1+o)Ids, para 6)

(n) OecufJGlU1MlH. ailS4ftty AU mdustry (r) W"'-ir The Bank promotes conservaaon
and energy proJectS, and projectS mother and management ofwetlands (e g , est'UlIr'-

"- sectors where relevant, should mclude a les, lakes. mangroves, marshes. and
formal plan to promote occupanonal swamps) ThIS IS covered by OPN 11 02
health and safety(O~ HIIIiIJl aNi on wddlands (see (s) below) •$tJj1ty Guultlulu, World Bank. 1988}

(,) Waldltuu/s The Bank IS commmed to pro-
tect wddlands. mcludmg through com-

(0) Tn1Hd PIO/JIu OMS 2 34, TnlNU pttJpu pensatory measures when lending could
III &nk-FUfII1IUti Pro./«ts {to be reISSUed as result m adverse lD1paas (see OPN 11 02.
00 4 40". TnlHal PttJfJu), proVIdes specUic: Waldltuu/s TIrIar ProtlalDn aNi ManJJ.gnnmt
gwdance for adclressmg the nghts of tnba1 1ft EeOIUlflll& DnIUJ/JmItU, to be reIssued as
peoples, mdudmg traditional land and 00400, Annex 0, WUd/muis TIrIar Pro-
water ngbts I«tuIn QN/ MtI1fIl!nnmt}

•
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•

IrttnNiut;tum

1 The taSk manager. In consultaUon Wlth
the R.egIonal enVU'Onment cbvmon, IS respona
ble for screening a proposed project to determme
the appropnate type of enVU'Onmental analysas.
based on the nature, potennal magmtude. and
senslnvlty of the lUUes The categones below,
based upon pnor Bank staffexpenence, are stnaly
dlustranve Altemauves to EA are acceptable
where they are expected to result m an. envtron
mentally sound project

2 C4uP'7 A Pro)It:ts/CtnJl/JOMIlS W1u&h Mi9
Hal Dll1lrZl and S&g1I'.fiemrl EmnnmmmttU ImfJtI&U
Ntrrm4lly lUqra" EA.l

(1) Aquac:ulturelManculcure (large scale),

(u) Dams and ReservoU'S.2

(111) Electncal Transaussson (large sca1e).

(IV) Forestry,

(v) Indu.stnal Plants (large scale) and InduJ
tnal Estates,

(vt) Impuon and Dramage (large scale),

(vu) Land Clearance and Levelmg,

(vtu) Mmeral Development (mc1udmg ou and
gas),

(IX) Plpelmes (ou, gas, and water),

(x) Port and Harbor Development.

(Xl) Rec1amanon and New Land Develop
ment,

(XIt) Resettlement,'

(xw) R.1ver Basm. Development.

(XlV) Rural Roads.

(xv) Thermal and Hydropower Develop
ment,

(XVI) Tourasm (large scale),

(XVII) Transporcaaon (auporcs, raUways.
roads, waterways)•

(XVlU) Urban Development (large sca1e),

(XIX) Urban Water Supply and Samtanon
(large scale).

(xx) Manufae:ture. Transporcaaon. an.d
Use of Pesaades or other Hazardous
and/or ToXIC Matenals.+ and

(XXI) Projects whlCh Pose Senous Acadent
R.asks 5

3 Caugory B Pro;«tsIComptmnW wJu&! Ift9
HtIH S/J«I./i& E7UmfnImaIIIl Imf*U-Mo" Lmulld
ErumoratMttiJl AlItIl.1Slf ApfJrO/l"4l6

ProjeCts In thIS category normally reqwre
more (muted envtronmenw. analysIS than an EA

•
I Except ~rally for proJCCU dIrected lO rehabdllUlOll IlDpclPIed openI*I and mault_ and hlDlted U~ftl or faahnea
2 See 00 +00 AnftCll B ~hbqfwo- ...~~
3 WIuIc OMS 2 33 5«.. I~ ..".,..". wllA I....."",~ .. 1JMj.~Pt.JCU (to be rNIIMd .. 00 .. 30 1_.-,
~) coven the IOCIaI .peelS of raatianlalt. the__talutl~ of lhe _1aMIU Iuclf can be maJlll'

• 1ft__~ ro CJlIIUftI d1rel:a_ II aa _P lableaIt-.. 10 aa U. (e I OPN II 01 ~jfr • .s.wr-...
Uu" p--., ..&*oF ~ ... "'""-_....~.,...... 10 be reuIINMI- OD .. 00 AftMII C ..,...."..,
I'ntM....-. s.un- Uu t/P__) Cutua _enala(e. PCBa) an _10 be uad ,ft Bank proJfta~ odler matenab
(e I aabacoa) (0 be IIIed only under Cllireme!y mcnctOd condu_ It. R.CIllncted TOlllC Matenala LIlt (R.T\IL) waU be a\aalabIe
from E.."'IV and updllled penodlcally

5 Sa r....... t/ Autu.., I...... H-e-A M__ Wotld Baak Taclullcal '_per No 55
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A Wide range ofenYU'Onmental gulde1mes, devel
oped by a number oforgamzatlons, are apphcab1e
In adcbuon, spcafic cnVU'Onmental poJlUbDD. stan
dards or destgn cntena can be developed for mch
wiual projects

(i) Agromdustnes (small scale).

(u) Aquaculture and Manculture (small
scale),

(w) Electrical TransmISSIon (small scale),

(IV) Industnes (small scale).

(v) Imganon- and Dramage (small scale),

(VI) MIm Hydro-Power;

(vu) Pubhc Faahues (hospitals, housmg,
schools, etc ),

(vw) Renewable Energy,

(IX) Rural Electnficauon,

(x) Telecommumc:auons,

(XI) Tounsm (small scale),

(XII) Urban Development (small scale), and

(xw) Rural Water Supply and SanttaUon

4 ~ C Propcts/Comptnunls wnW. Nor
mtdlJ Do Not RurJt 1ft Sagmji&ant ElUIlronmnattJI
ImptJ&t-EIUII1OtI1IIIIIIAMl,su NtJrIIUI1J, UMIR#tI1J

Opponumnes to enhance envuonmental
benefiu should be sought m these proJects

(I) Education (except school construCtIon),

(u) Famdy Plannmg,

(w) Health (except hospital construction),

(IV) Nutrlnon,

(V) InstItunonal Development, and

(VI) Tecluucal AssIStance

Projects With a major enVU'Onmental focus
may not reqwre a separate EA, as enVIronment
would be a major part of the project preparatIOn

Because emergency recovery projects
(a) need to be processed rapidly, and (b) seek
mamly to restore eXISting facwnes, they normally
would not require a full EA However, the extent
to wluch the emergency was precipitated and/or
exacerbated by mappropnate enVIrGnmental Frae
nees should be determined, and corrective mea
lUreS bwlt mto either the emergency project or
a future lending operation 6

•

•
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ANNEX 1-2

Sample Terms of Reference (TOR)
for Environmental Reconnajaauce

1 Background information.

• 2

• Bnef project descnpnon and alternatives considered m Its plannmg
• Descnpnon of Slte geographIcal and state of development (developed VI

greenfield)
• Potential unpaets of project
• Purpose of overall DUSSlon to which expert will be assigned (project preparatlo~

appraJSal)
• Types of other experts on DUSSlon
• People and mstltutlons whom expert should meet
• MISSion ttmlng
• Expected output of DUSSlon
• Background documents, mcludmg maps (as annexes)

Technical aspects.

(a) Objed1ves of the expert servaces. A bnefstatement to ensure that all partles understand the
purposes of the expert services and what IS to be debvered upon Its completlon

(b) Issues for study. Descnbe the key ISSues to be studied by the expert

(c) Scope of study. Describe here the nature and extent to whIch the expert wtll examme the
ISSUes Include phrase "not necessarily bmlted to" as mdleauon that the expert IS to Identify
and, after authorlZatJon, to work on other ISSUes of unportance should they emerge

(d) Government's role in EA. If not done by others It may be destrable for the expert also to
appraJSe the government's role and capabilIties to carry out and delIver enVlfOnmeutal
assessments and to recommend how thIS may be unplemented and, Ifnecessary, strengthened

(e) Content oroutputs. Background, analysIS, findmgs, recommendations, further aetlons, W11h
tumng and cost estunates

(f) Form ofoutputs. (Section of Aide Memorre, sections ofother reports, free-standmg report.)

3 Admanistratave aspects. ('These could be m the letter of sobcltatlon and not dupbeated here If
in the letter )

•
•
•

MIssion ummg
Expected person-days of effort at home for background readmg, 1D field, in
Washmgton, home for report wnung, and maxunum number of paId days
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ANNEX 1-3

Sample Terms of Reference (TOR)
for Environmental Assessment

(Name of Project Category)

I I

•
Note Comments m[brackets and bold face type] mthIS TOR Outlme mcbeate
where content may have been mcluded, excluded or modified m the proJect
specific sample TORs (see Annex t-3A) When combmed, the TOR Oudme and
the proJect-speclfic sample TORs provide comprehensive guidance for TOR
preparation Paragraph numbers m each text correspond for ease of reference

1 Introduction ThIS section should state the purpose of the terms of reference, Identify the
development project to be assessed, and explam the executmg arrangements for the envJ1'Omnental
assessment

2 BacQround InformatlOD Pertment background for potential parties who may conduct the
envuomnental assessment, whether they are consultants or government agenCies, would include
a bnef description of the major components of the proposed project, a statement of the need for
It and the objectives It IS mtended to meet, the unplementmg agency, a bnefhIStory of the project
(mcludmg alternatiVes considered), Its current status and tlmetable, and the Identities of any
associated projects If there are other projects m progress or planned wlthm the regIon winch
may compete for the same resources, they should also be Identified here

•
3 ObJecttyes ThIS section will summanze the general scope of the enVlfOmnentai assessment and

dISCUSS Its ttmmg m relation to the processes of project preparation, desIgn, and execution

4 Env1fODJDental Assessment Recmtrements ThIS paragraph should Identify any regulatIOns and
guldelmes whIch will govern the conduct of the assessment or Specify the content of Its report.
They may IDclude any or ail of the followlDg·

• World Bank Operational DJrect1ve 4 00, Annex A -EnVlfOnmentaI Assessment,- and
other pertlDent ODs, OMSs, OPNs, and GUldelmes,

• natiOnal laws and/or regulations on envuonmentaI reviews and unpaet assessments,

• regional, provmclal or communal envuonmental assessment regulations, and

5

• envlfonmental assessment regulations ofany other financmg orgamzatlons lDVolved mthe
project

Study Area Specify the boundaries of the study area for the assessment (e g , water eatclJmeDt,
aushed) If there are any adJaceDt or remote areas whIch should be considered WIth respect to •
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SCQj)e of Work In some cases, the tasks to be carned out by a consultant will be known WIth
suffiCIent certa1Dty to be specIfied completely m the terms of reference. In other cases,
mformauon deficIencIes need to be alleVIated or speclabzed field studIes or modellmg aetlmes
performed to assess unpacts, and the consultant will be asked to define particular tasks m more
detail for contraetmg agency revIew and approval Task 4 m the Scope of Work IS an example
of the latter sItuation

Task 1. DesCIlptlOD of the Pr<m<>sed PrOJect ProvIde a brief descrtptlon of the relevant parts
of the proJect, usmg maps (at approPriate scale) where necessary, and mcludmg the followmg
mformatlon locatIon, general layout, SIZe, capacIty, etc , preaaconstructlonactlVltles, construction
actiVItIes, schedule, staffing and support, facilItIes and servICes, operation and mamtenance
aetlvltles, requtred Off-Slte mvestments, and bfe span

[Note: there may be particular types of mfonnabon appropnate in the description
of the proJect category you are concerned WIth. Please spedfy them bere.]

Task 2. Descflptlon of the EnVIronment Assemble, evaluate and present baselme data on the
relevant envtrOnmental characterIStIcs of the study area Include mformatton on any changes
anuclpated before the rOJect commences [Annotate or modify the lists below to show the
cntlcal information for this project category, or that which is Irrelevant to it. You should
particularly aVOid complhng Irrelevant data.]

(a) PhySIcal envtronment geology, topography, so1ls, chmate and meteorology, ambient 811'
quahty, surface and groundwater hydrology, coastal and oceamc parameters, exISting sources
of 3U' elD1SSlons, eXISting water pollution dIScharges, and recelvmg water quabty

(b) BIologIcal envtrOnment flora, fauna, rareor endangered SpecIes, sensluvehabltats, mc1udmg
parks or preserves, Slgmticant natural SItes, etc , SpecIes of commerctal unportance, and
SpecIes WIth potentIal to become nUIsances, vectors or dangerous

(c) Soclo-cultural envtronment (mclude both present and projected where appropnate)
population, land use, planned development actlvltles, commUDlty structure, employment,
dlStl'lbuuon of mcome, goods and serviCes, recreauon, pubbc health, cultural propemesJ

tribal peoples, and customs, asptrauons and atutudes

9 Task 3. Legislative and Re&ulatory ConsIderatIOns DescrIbe the pertinent regulataons and
standards govermng envlfomnental qUalIty, health and safety, proteeuon of senslUve areasJ

proteetlon of endangered Species, sltmg, land use control, etc , at mternatlonal, national, regIonal
and local levels (The TOR should SpecIfy those that are known and requlIe the consultant to
mvestlgate for others )

•
10 Task 4. peternuuatlon of the PotentJal1mpaets of the Pf01Klsed ProJect In thIS analysIS,

dlStmgulSh between slgmficant posItive and negatIve unpacts, dtrect and mduect unpaets, and
unmedlate and long-term unpaets Idenufy Impacts which are unaVOIdable or lIl'everslble
Wherever poSSible, describe unpaets quantitatively, m terms of environmental costs and benefits
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Assign econoDUC values when feasible Cbaraetenze the extent and quality of avaJlable data,
explammg significant mformatlon deficiencies and any uncertamtles associated with predlctlODS
of lD1paet If possible, give the TOR for studies to obtam the nussmg mformatJon pdentJCy the
types oC Special stuches bkely to be needed Cor this proJect category.]

11 Task 5. AnalySIS Qf AlternatiVes to the PropQsed PrOject Describe alternatives that were
exammed m the course of developmg the proposed project and Identlfy other alternatIves whIch
would achieve the same ObjectIVes The concept of alternatlves extends to sltmgt design,
technology selectIon, construction techmques and phasmg, and operatmg and mamtenance
procedures Compare alternatives m terms of potentIal enVIrOnmental unpaets, capital and
operatmg costs, SUItabIhty under local conditions, and IDStitutiOnal, trammg, and momtonng
requirements When descrIbmg the lIDpaets, mdicate which are ureverslble or unaVOidable and
WhIch can be nutlgated TQ the extent poSSible, quantlfy the costs and benefits of each
alternative, mcorporatmg the estimated costs of any associated DUtlgatmg measures Include the
alternative of not construetmg the proJect, In order to demonstrate environmental COnditlons
wlthQUt It

•

12 Task 6. Development Qf Management Plan to Mitigate Negative Impacts Recommend feasible
and cost-effective measures to prevent or reduce slgmficant negatlve unpaets to acceptable levels
Estunate the lD1paets and costs of thQse measures, and of the IDStltutlQnal and trammg
requirements to lIDplement them Consider compensation to affected parnes for lD1paets which
cannot be mltlgated Prepare a management plan mcludmg prQposed work programs, budget
estunates, schedules, staffing and tralmng requirements, and other necessary support Services to
IMplement the DUtlgatmg measures •

13 Task 7. IdeDl1fiC3tJOD of InsttMlonai Needs to Implement EJMrODmental ASSessment
RecommendatiOns Review the authority and capability of mstltutlons at local,
provmclal/reglonal, and national levels and recommend steps to strengthen or expand them so that
the management and momtormg plans m the envuonmental assessment can be unplemented The
recommendanons may extend to new laws and regulatiOns, new agencies or agency funCtlons,
mterseetoral arrangements, management procedures and trammg, staffing, operanon and
mamtenance trammg, budgenng, and finanCial support

14 Task 8. Deyel9j)ment of a Monlwme Plan Prepare a detailed plan to momtor the
Implementation of mitigating measures and the Impacts of the project durmg construCtlon and
operanon Include m the plan an estImate of capital and operatmg costs and a descrIptlOn Qf
Qther mputs (such as tramlDg and InstltutlOnal strengthemng) needed to carry It out

15 Task 9. ASSist JD Inter-Aeency CoordJDatlOO and Pubhc/NGO PartlclpatJOD AssISt m
coordmanog the enVIrOnmental assessment With other government agenCies, m obtammg the
VIews of local NOD's and 'affected grQups, and m keeplDg records Qf meetmgs and other
aCtlVltles, commumcatIQns, and comments and theu dISpoSItion ('The TOR shQuld Specify the
types ofaCtlVltles, e g , mteragency scoplDg sesSion, enVIrOnmental bnefings for project staffand
mteragency commattees, support to envuQnmentai adVISOry panels, public forum )

•



•
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Report The envlfOnmental assessment report should be concISe aDd hmited to SlgmfiClDt
envlronmentallSSues The mam text should focus on findmgs, conclusIons aDd recommended
aeuons, supported by summanes of the data collected and CItatiOns for any references used 18
mterpretmg those data Detal1ed or unmterpreted data are not appropnate m the mam text aDd
should be presented m appendices or a separate volume Unpubhshed documents used 18 the
assessment may not be readtly avatlable and should also be assembled 18 an appendIX Orgamze
the envlfOnmentai assessment report accordmg to the outl18e below

• Executive Summary
• Pohey, Legal and Adnumstrative Framework
• Descnptlon of the Proposed Project
• Descrlptlon of the EnvIrOnment
• Significant Envlronmentallmpaets
• AnalYSiS of Alternatives
• Mitigation Management Plan
• Envlronmental Management and Trammg
• Momtonng Plan
• Inter-Agency and Pubhc/NOO Involvement
• LISt of References
• Appendices

LISt of EnvlfOnmental Assessment Preparers
Records of Inter-AJency and PubhclNGO CommumCat1ons
Data and Unpublished Reference Documents

•

(IbIS IS the format suggested m OD 400, Annex A-t, the TOR may specify adifferent one to satISfy
national agency requirements as long as the topiCS requlred m the Bank's directive are covered )

17 Consultmg Team

[EnVIronmental assessment reqwres Interd1sciplinary analysis. Identify In this paragraph
winch speaahzanons ought to be anduded on the team for the particular project category.]

18 Schedule Specify dates for progress reViews, mterIm and final reports, aDd other SlgmtiClDt
events

19 Other Information Include here hsts of data sources, project background reports and studies,
relevant pubhcatloDS, and other Items to which the coDSultant's attention should be dIrected
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1<j INTRODUCTION

The present report IS the result of a Jomt effort between the Electnc Power
AdmInIstratIon and Development Uuhty (Compania AnonIma de AdminIstracion y
Fomento Electnco-CADAFE) of the RepublIc of Venezuela and the Latm Amencan
Energy OrgamzatIon (GLADE), WIthin the framework of CooperatIon Agreement
ATN/SF-3603-RE between OLADE and the Inter-Amencan Development Bank (IDB),
aimed at supportIng the member countnes of both orgamzatIons to Incorporate
envIronmental factors mto regIOnal energy development plannIng

The specIfic obJectlve of thIS document IS to 11lustrate, WIth a concrete example, the real
problems of Insertlng a project Into the enVIronment, related costs, and the aval1able
mmgatlon alternatlves oftentImes ImproVIsed and Implemented 10 accordance with the
envIronmental notIons and practices that preval1ed at the tIme of construction In
addItIOn to transmIttmg the expenences of the instItutions Involved 10 developmg the
proJects, the present study WIll attempt to demonstrate how fmancially feaSIble changes
In the ongmal deSIgn could have resolved envIronmental problems that currently
Jeoparchze the very eXIstence of the project and whose ex-post mmgation requires large
10vestments

Fortunately, the Planta Centro ThermoelectrIc Power Plant, completed 10 1983, had
avaIlable an envIronmental Impact study "Assessment of the EnVironmental Impacts
To Be Exerted by the ConstructIon and Operation of Planta Centro I Phase IP'. As
a result of thIS study, It was pOSSIble to Identify and assess the magmtude of the
alterations that construction and operatIon of the power plant would exert on the
surroundmg enVIronment, as well as to IdentIfy alternative mItigatIng actIons and
necessary monItonng plans for COping WIth the adverse effects stemmmg from the power
plant

Nevertheless, the study omits some Important aspects WhIch today are reqUired for
envIronmental Impact studIes, In particular those related to the socIO-cultural and
economIC Impacts as well as the health condmons of the affected populatIon It does,
however, allow for a hIghly detaIled claSSIfICatiOn of the phySIcal components and
fauna, and the condltlon of the enVIronment pnor to the power plant's operanon, whIch
IS mdIspensable for any study of thIS type

It IS well known that envIronmental concerns have gathered momentum m Venezuela, far
more than In any other country 10 the regIOn Smce 1976, It has a speCIal mInistry
focus1Og on thIS area, WhICh has enabled pass10g a senes of laws and standards that are
among the most progreSSIve 10 Lat10 Amenca and the Canbbean Among these, the
Cnmmal Law for the EnVIronment should be emphaSIzed In thIS law, cnmes agamst the
enVIronment are speCIfied and the correspond1Og penaltIes estabhshed ThIS IS another
Important reason for present10g thIS case study

127
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The current envIronmental audIt report IS based on the above-mentIoned envIronmental
Impact study, as well as later studIes earned out by CADAFE, whIch allowed the
ongInal InformatIon to be updated and some of the lnltlal hypotheses that had been set
forth to be venfled

The Latm Amencan Energy OrgamzatIon (OLADE) would lIke to thank CADAFE for
ItS Invaluable support and for the contrIbutIon of ItS techmcal expert~ and the
InformatIon WhICh allowed thIS work to be carned out

2. DESCRIPTION OF THE AREA OF THE PROJECT

The Planta Centro ThermoelectrIc Power Stanon IS located m Punta Moron, on the Canbbean
coast, about 18 kIlometers to the west of the CIty of Pueno Cabello ThIS IS a hIghly mdustnal
zone sItuated between the EI PalitO Refmery (WhICh has the capacIty to process 105,000
barrels per day) toward the east and the Moron PetrochemIcal Compound toward the west
(FIgure 1) Although not densely populated, thIS area IS run through by a senes of hIghways
that have heavy traffic of all sons of vehIcles, dunng most of the year

Assessment of the ecosystem's condItions In the Punta Moron area, before the power
plant was commlsslOned, was based on analyses carned out between 1975 and 1977, and
subsequently on analyses m the measunng stations as mdicated In FIgure 2, dunng the
power plant's test penod (1978-1979), when the first two umts, out of the five umts that
the power plant now has, began operatIng Most of the pollutant concentratIon
measurements were conducted aunng these years The studIes and mea~urements

Included atmosphere, hydrosphere, land ecology, manne ecology, and human ecology
These studIes provIded the baSIS for assessIng the envIronmental Impacts stemmmg from
the construction and subsequent operation of the power plant

2.1 Atmosphere

2.11 Meteorology As a result of the enVlronmental study that was earned out, the
area's chmanc and meteorolOgical condltlons may be summanzed as follows

The annual average temperature IS 275°C WIth a mimmum of 25°C, recorded between
600 and 7 00 am, whereas maXImum temperatures of around 309°C occur between
1300 and 15 00

The annual average relatlve humIdity IS 876%, WIth monthly fluctuatlons of 10% below
or above thIS fIgure, a mInImUm of 72 7% m February, and a peak of 82 4% m Apnl and
June The maxImum percentage of relative humIdity (906%) occurs at 6 30 am, whIle
the mmimum (637%) IS recorded at 1600

Solar radIatIon, WIth an average duration of 12 hours of sunlIght per day (from 700 to
1900), It reaches us maXImum total value of 485 langleys per hour at 13 00 ThIS last
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PUNTA MORON STATION ANNUAL DISTRIBUTION
OF WIND FREQUENCY AND VELOCITY
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vanable IS very Impurtant for estimatmg the cloudmess, whIch m turn allows calculatmg
atmosphenc stabIhty, whIch controls the dIspersIon of the pollutants dIscharged through
the power plant's stacks

PrecipItatiOn was estimated usmg records of less than one year, whIch IS not enough to
obtaIn representative The mformatIon dId confIrm the histoncally known eXIstence of
two qUlte dIfferent seasons a ramy season between May and November, and a dry one
between December and Apnl

The ramy days were exammed as well as the hours when It ratned Most rams 10 the area
of Moron occur dunng the late hours of evemng and mght, Just when the prevatlmg
southerly wmd bnngs ram clouds from the mountams

Between 1978 and 1979, wmd speed and duectlOn were measured at ground level, at
both Punta Moron and the tram statIon ThIS penod IS extremely short to charactenze a
varIable as random as the wmd Nevertheless, the measurements taken and the
expenence of the area's mhabitants enabled the followmg Important conclusIOns to be
reached the hIghest wmd speeds are recorded 10 the afternoon (between 15 00 and
18 00) and the lowest 10 the early hours of the mormng In Punta Moron, wmd speed IS
generally low dunng the mght and early 10 the mommg

FIgure 2 graphIcally shows wmd speed and duectlon InformatIon at the two
measurement stations mentioned In Punta Moron, the preval1mg wmd direction IS east
northeast (ENE), 20% of the nme, with an annual average speed m thIS direction of 472
meters per second, whereas at the tram stanon, the most frequent wmds blow eastwardly,
also 20% of the tIme, but wIth a slower average speed of 2 8 meters per second

In short, between the late hours of the afternoon and the early hours of the mormng, a
mght breeze, which gradually covers the area under study, emerges from the mountatns
When the sun nses, thIS pattern IS mterrupted and by the end of the mornmg a sea breeze
prevatls once agam The easterly wmd dIrects the stack's plume towards the coast
MeanwhIle, when the w10d comes from the south throughout the area, the plume tends to
dnft towards the ocean, especIally between May and August

In the atmosphere (300 to 500 meters), there IS very lIttle vanatIon and the air can be
clasSIfied as neutral (number 6), whereas the lower layer (150 to 300 meters) maIntatns a
relatIvely stable behaVIOr (number 3) between 3 00 and 8 30, which 10dIcates mght 1Overslons
and/or an Isothermal layer WhICh usually develops 10 the area of study After mId-afternoon, a
new mlXture IS obtaIned m the area, clasSIfied as havmg hIghly neutral StabIlIty Study of the
temperature gradIent of the upper layers determmed that the heIght of the mIxture In the
mornmg (around 7 30 a.m ) IS 350 meters, durmg 70% of the orne studIed

Another Imponant parameter of the aIr column IS w10d speed dIstnbutton Wmd speed at
the heIght of the chImney stack (170 meters) was 3 3 meters per second, whereas the
speed at ground level was 2 3 meters per second FIgure 3 shows wmd speed dIstnbution
accordmg to heIght at 7 00 am, 1200 noon, and 300 p m ThIS figure suggests that the

131



•

•

•1r..

-~ ..,.. ....---- ...

..EIGHT OF
CHIMNEY

STACK

-----~-------

o
o
CD

"\_ .... -

.... ,

::;;. 550-r.:.- ...._-

_~......";'~.J::;x._:- -
..... _ ~~--:rJ ... _

'-~>;-- - - "- ~

r-~~~J.#~ ......~:: ':'l!~F~t.~~.E~~r:~:;::e,4;;.W""tt
- :;- '7.- ... ~s.;.:...

'"' --~~ _~"7 WIND VELOCITY MEASURED FROM THE SURFACE-~-
....1'!'lJ Efik L.~r"""c.- ..... -- -t""-l' ~ P"f_ <r-Jf!'k',rn-.. ...., - --~ -- ~ -<!' ~~ ...~",.,~~ ....h -

- - -TO A HEIGHT OF 550 METERS AT. PUNTA _MOR~-~

AT 7:00 AM, 12 NOON, AND 6 00 PM
... ~~~ ~ - _0"0:11 ~ ''':: 1

132



•

•

•

strong preval1mg wmd m the afternoons blows east-northea;)t and usually occurs m the
aIr stratum mto WhICh the power plant dIscharges ltS pollutIng gases

21.2 Air QualIty. Between 1978 and 1979, a program was carned out to measure the
mam atmosphenc pollutants, m order to estabhsh a framework of reference for au
qualIty m the power plant's pre-operatIve penod The concentratIon of ozone, sulfur
dIOXIde, hydrocarbons, suspended partIcles, heavy metals, sulphates, and mtrogen
dIOXIde was measured Although these measurements were performed when Umt I was
already operatmg, It IS conSIdered that the data that were obtamed were only slIghtly
affected by Planta Centro emISSIons, smce thIS umt never operated at over 30% of It
total generatmg capacIty These measurements can therefore be used as reference values
to determme pre-constructIon condmons

It IS Imponant to pomt out that dunng the penod 10 which these measurements were bemg
taken, the Moron PetrochemIcal Compound, located near the power plant, was not operanng
at full capaCIty In addlUon, the work that was bemg done dUflng thIS same penod to enlarge
the EI Palllo Refinery, located m the eastern part of Punta Moron, dJ.d not offer an adequate
framework for determmmg the levels of many of the pollutants before the start of the proJect,
WhICh under normal condmons, should have been higher than those measured

Sulphur DIOXide

S02 levels were measured at the refmery, the tram statIon, and the school Table 1
summanzes the results obtained from the measurements, for average values for 1, 3, and
24 hours The latter mdJ.cates that the maXImum annual average and the maXImum 24
hour average occurred at the stauon located m the school, some 124 kIlometers from the
power plant However, maximum values for 1 and 3 hours were greater at the tram
statIon, located at only 5 2 kIlometers from the power plant

- '"-;:
.f - Table 1

-- j
- :::-. .,."'':!" -h. ~ r~.;-~ _~ ..

...... - ~.. -0- SUlPHUR DIOXIDE CONCENTRATIONS
~..".. .....

SITE ANNUAl. OCCURRENCE 1HOUR OCCURRENCE 3HOURS 24 HOURS STANDARDS
ARITH (mallmlm non (maxmum non CMlriappmg) (dale 01 oa:urrence)
METIC O'I8IlaIlpmg) IJ.gm30

IJ.!im3
~m3

1st max. 2nd max 1st max 2nd max lsI max 2nd max. 3 hours 24 hours
(dalel (date) (date) (date) (dale) (date) 1:lOO1J.!1m3 3651l!1m3

Refinery 11 47 40 87 87 183 131 0 0
(:Y15179 (4121791 (:Y16179) (:Y16179) {7/171791 (8117179)

Tram 10 41 32 144 118 210 196 0 0
Sla1Kln (1/71791 (1/16179) (1f7179) (1/819) (115179) (12/26178)

School 13 49 44 131 122 187 183 0 0
(YW791 (3123179) (4f.lI79) (4f.lI79) (3123179) (416179)
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ExammatIon of the data from the three statIons for September and October 1978 indIcate
that the best estImate for the S02 reference concentratIon level In the area, before the
statIon was commIsSIoned, IS 8 0 mIcrograms per CUbIC meter

Total Suspended Particles (TSP)

Table 2 presents the indIVIdual TSP values for the year under study, therr geometrtc and
arithmetIc averages Since the Umted States EnVIronmental Protectton Agency (EPA)
sets the pnmary standard for TSP concentrattons at 75 mIcrograms per CUbIC meter, It
may be concluded that concentratton levels at the refinery are harmful for human health
and that those at Palma Sola were very close to bemg harmful

Average values were strongly Influenced by the power plant's construcnon, expanslOn of
the Et Palno Refinery, and constructIon of the EI Pahto-Mor6n HIghway and are surely
hIgher than those that actually eXIsted before 1978-1979

Heavy Metals

Table 3 shows the concentratIons measured for lead, nIckel and vanadIUm, at the four
above-mennoned statIons Lead was the only one of the three metals analyzed for WhICh
we had a standard (l 5 mIcrograms per CUbIC meter as a quarterly anthmetlc mean, for
both pnmary and secondary standards) The quarterly anthmetIc means for lead dtd not
surpass the standard dunng the penod under study The hIghest quarterly average was
observed at the refinery, as a combmatton of Its own emlSSlOns and those of the vehIcles
travelhng on the nearby hIghway

NIckel concentratlons were rather low dunng August and November, WIth an upward
tendency startmg m December Values at the refinery were generally greater than those
at the other three statIons

HIgh concentratIons of vanadtum were not observed In fact, they were lower than the ones
for mckel, whtch IS qUIte surpnsmg ill VIew of the hIgh vanadIUm content of Venezuelan
crude ol1s and consldenng that the hIghest values were not recorded at the refinery

The dates on WhICh the hIghest dally values for vanadium were recorded COinCIded WIth
the dates for the hIghest dally values for mckel, WhICh suggests that these pollutants
have a common source of emISSIOn

Sulphates

Metal sulphates and sulfunc aCId aerosol are by-products of the natural catalytIc
converSIOn WhICh S02 undergoes as a result of ItS mteractlon WIth humIdIty, solar
radiatIon and other pollutants

One of the products stemmmg from these complex reactIons IS sulphur tnoxlde (S03)' a
substance WhICh eaSIly converts baSIC OXIdes mto sulphates and, m additIon, reacts WIth
water to form sulfunc aCId ThIS process IS at the ongm of the aCId ram phenomenon

lStS
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Accordmg to the measurements taken, the concentratIon of sulphates m the power
plant's pre-operational penod was fIxed at 4 micrograms per cubic meter

Ozone

Ozone measurements were conducted at the Alpargaton Farm School, located 15 5
kl10meters from the power plant ThIS spot was chosen because precursor pollutants
(S02, NOx, hydrocarbons, etc) have to remam 10 the atmosphere for a certam penod of
tIme to form ozone Smce the prevall10g east-nonheast-east w10d blows from the ocean,
the aIr should have httle ozone when It passes over the mam sources of emission For
thIS reason, any level of ozone observed at the school statIOn could be considered the
result of the NOx and hydrocarbon emission from Moron and Puerto Cabello

The reference level of ozone for the power plant's pre-operatIonal penod was 25
micrograms per cubic meter, whIch IS a relatIvely low value

Nitrogen DIoxide

The maJonty of mtrogen oXIdes emItted Into the aIr as d result of the combu~uon IS In

the form of nItnc oXIde (NO), WhICh converts to nItrogen dIoxIde (N02) In the
atmosphere The annual anthmetIc mean was 4 7 micrograms per CUbIC meter, WhICh IS a
very low value compared wIth the annual average standard of 100 mIcrograms per CUbIC
meter However, It IS Important to note that the other two sources of ozone emiSSlOns
the refinery and the petrochemical complex-were not operatmg at full capacIty

Hydrocarbons

In thiS area, the malO sources of hydrocarbon emISSIon are the refmery, the
petrochemIcal complex, and the emISSIon from motor vehIcles It IS estImated that the
mam source of these emiSSIons 10 Planta Centro are the fuel storage tanks The values
vary between 241 4 mIcrograms per CUbIC meter In August 1978 to 867 micrograms per
CUbIC meter 10 March 1979 The pre-operatIonal base-hne level for hydrocarbon!l 10 the
area of Punta Moron IS less than 1,000 mIcrograms per cubiC meter, which IS already
above current standards

Table 4 shows the base-hne concentratIons of the malO atmosphenc pollutclnt!l 10 the
area of Planta Centro Thermoelectnc Power Plant

2.2 Water

2.2.1 PhYSical and Chemical Oceanography The oceanographical parameters for the
area of Punta Moron are summanzed below and are conSidered typical of the Venezuelan
seashore
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Table 4 - ... :1.11-
BASE UNE CONCENTRATIONS OF ATMOSPHERIC --

POllUTANTS IN THE AREA OF PUNTA MORON JC"

~-

POLLUTANT REFERENCE CONCENTRATJONS (~glm~

Sulphur DIoxide 8

Total PartIcles In Suspension 55

Lead 04

NICkel 0003

Vanadium 00025

Sulphates 4

Ozone 25

Nitrogen DIoxide 47

Total Hydrocarbons 1,000

•

Sea bottom topography, or bathymetry, shows that Punta Moron emerged as the result of
rocky geologtcal formatIons extendIng up to 300 meters out Into the ocean from the
Jutted coast and some 500 meters along the shore The rechnmg rock creates a flat area
WhICh mmgates the actIon of the waves on the western shore -

AnalYSIS of bottom sedunents reveals that the fanher away from the shore they are located~ •
smaller IS theIr average dIameter from 0 2 mm In the beach sands to 0 007 mm at 14 or 20
meters deep The sands have a hIgh content of mIca, wluch IS earned by the nvers flOWIng mto
the sea around Punta Moron, after runmng through areas nch m mIca slates charactensttc of tlus
zone The western sectton of Punta Moron IS charactenzed by lImestone reefs whose length had
already been affected by the constructIon of pIers and JettIes, at the orne of the study

As expected, surface temperature dlstnbutlon proved to be qUIte constant, varyIng
between 26·C and 28·C Temperature dIstrIbUtion dependIng on the depth IS typICal of
flat areas exposed to strong wmds In June, the difference In temperature In a column of
water, at a depth of 20 meters, IS 2·C, whereas In December WIth faster wmd speed, the
temperature differentIal IS reduced to only 0 2·C at the same depth

In the Punta Moron area, as m the Canbbean Ocean, the waves and meteorological udes
are determmed by the trade WInds, the atmosphenc pressure at sea level, and trOPICal
cyclones The trade wmds are conSIdered the most Impottant VarIable for predictIng the
systems of waves and surface currents These blow along the coast m a nonheastern and
east-nonheastern direction at least 60% of the tIme-and, generally, more than 80% of
the tIme-reachmg maXImum speeds m January and Aprtl The tIdes are of small
magnItude, as In most CarIbbean coasts, WIth a heIght of 0 15 meters and a mInImUm of
-0 12 meters above average sea level, With exceptIonal tIdes of 0 643 meters m the case
of storms and humcanes
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Accorchng to measurements carned out In the area of Punto Moron, the sea IS dIvIded
Into two well-defIned layers WIth In terms of current dIreCtIOn, rotatIon patterns, and
speeds The upper layer IS 4 to 7 meters deep and the lower layer from 7 to 11 meters
The charactensucs of the upper layer are partIcularly Important for understanchng the
thermal dIstnbution resultmg from the dIscharge mto the sea of the power plant's
coolIng waters The currents of the upper layer showed a constant clockWIse rotatIon
pattern, generally between 14 00 and 16 00 and then counter-clockwIse between
mIdnIght and 6 00, so as to complete the cycle

Waves are mamly mfluenced by WInd patterns, although the area's topography also exert
an Influence Takmg mto conSIderatIon that the prevaIlmg wmds m Punta Moron \are
northeast-east, 80% of the tIme the waves w1l1 come from the east-northeast-east and
10% of the tIme from the northeast-east Groundswells caused by storms are moderate
due to the topography of Punta Moron, producmg a large area where the mfenor and
upper layers mIX together The study of thIS phenomena IS Important for determmmg the
thermal plume produced by the power plant's coolIng water

There IS a WIde range of vanabIhty of suspended sohds and turbIdIty m space and tIme
They are strongly dependent on the waves, and m December they can measured up to
120 mgll whIle In August they are around 20 mg/l

Total phosphorus concentratIon IS permanently hIgh, WIth an average of 2 mIcrograms
per hter, compared WIth an average of 1 mIcrogram per hter usually observed In the
Canbbean Sea NItrogen compounds and orgamc mtrogen also show hIgher than average
levels for tropIcal seas NItrate values fluctuate between 44 and 65 mIcrograms per
hter, whIch are concentratIons fIve or SIX tImes hIgher than those found In the
Venezuelan Canbbean, whIle orgamc mtrogen concentratIons vary between 2 and 3
mIcrograms per hter The values found suggest the presence of sewage water as well as
waste waters from mdustnes and/or nelghbonng towns

The pH, another Important parameter for determInIng water quahty, presented almost
constant behaVIor all year round, WIth vanatIons of around 10% over the average of 79

The BDOs values for thIS type of environment-well-mixed aerobIc-should not exceed
10 mg/l, and If pOSSIble not surpass 5 mg/l In the 1978-1979 measunng campaIgn.
average values of 3 mg/l were observed WIde chfferences m dIssolved oxygen (DO) In
terms of spaual or temporal dIstnbuuon were not apparent, It fluctuated around 6 mg/l.
which IS conSidered a normal value and eqUivalent to 70% of the saturation value

ConcentratIons of the most tOXIC metals (mercury, arsemc, lead, and cadmIUm) presented
alarmIngly hIgh values, probably due to the "EI Pahto" Refinery and the petrochemical
complex Mercury concentratIon was uregular but hIgh (around 3 ppb), compared WIth the
003 ppb m seawater The most probable anglO of thIS hIgh mercury concentratIon IS the
chlonne soda factory of the petrochemIcal complex, as the Venezuelan crude otis do not have
appreCIable concentratIons of mercury Samples drawn from the waste waters dIscharged by
thIs plant mdIcate levels of more than 25 ppb and 3,000 ppb In the muds at the bottom
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Traces of arseniC were not detected In any of the samples CadmIUm reglstered average
values of 0 13 ppm (WIth extremes of 0 05 and 0 24 ppm) WhICh IS about 1,000 tImes the •
natural concentratIon of seawater As Venezuelan crude ol1s show low levels of thIS
metal, thIS concentratIon IS probably due to local sources of cadmIUm, generally
assocIated wIth the paIntmg Industry, battenes, and the from the electro-platIng Industry

Lead IS regularly detected In all the samples, wIth an average value of 1 0 ppm ThIS IS
hIgh espeCIally In VIew that non-polluted manne waters present lead levels of 0 03 ppm
These hIgh values are hnked to the Intense traffic of vehIcles on the roads WhICh run
through the zone and the hIgh levels of tetraethyl lead (TEL) In Venezuelan gasolme
dunng those years

Other less tOXIC metals such as tron, vanadIum, nickel, copper, and ZInC were detected In

the ashes and effluents of the Planta Centro ThermoelectrIc Power Plant NIckel and
vanadIUm concentratlons are WIthIn the normal range for seawater The average m
unpolluted seawater was estabhshed between 4 6 and 10 ppb ThIS IS probably due to the
antIcorrOSIve Lreatment In the power plant's coohng system, WhICh uses Iron sulphate

In the analySIS carrIed out, the seawater m the area of Punta Moron showed a low
concentratIon of Oils and lubncants ThIS seems contradIctory m VIew of the refInery's
prOXImIty, the dIsposal of sewage waters from the neighbonng populatIons, and the
presence of sea traffic related to Puerto Cabello The levels of total cohforms In the area
studIed dId not present an alarmIng sItuatIon, SInce only 15% of the samples surpass the
standard of less than 230 NMP reqUIred by Venezuelan law

As a result of the analySIS of sea sedIments, a hIgh level of lead was detected, WIth
vanadIUm and nickel levels very close to reference levels

Table 5 prOVIdes the average values of the metal concentratIOns obtaIned dunng the
samphng campaIgn

2.2 2 Sea ecology Of the speCIes caught dunng the sample-collecting penod, those
belongmg to the follOWIng famihes are noteworthy Engranhdae, Clupeldae, coastal
Carangidae, Gobudae, SClaemdae, Solehdae, Sclehdae Chmdae, Bleumdae, and
Tnghdae among the bottom-hvIng benthIC coastal fish In general, the maJonty of the
speCImens caught near the beach were sexually Immature, WhIch suggests that the zone
IS an Important area for speCIes growth and development Very few of the speCIes
captured In deep waters (40-50 meters) were the same as those captured near the coast
dunng the sample gathenng Thus, It can be asserted that the commumty of fish near the
coast IS essentIally dIfferent from that whIch InhabIts the deeper waters

The sampbng program was extended to Include a study on the benthIC Invertebrates The
results of these analyses IndIcated that between 60 and 100% of the mdividuais were
accounted for bv ten speCIes, WIth the prevaIlIng speCIes bemg the AnnelIds and the
Polychaete
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....- - - -- - LEVELS OF METALS IN NATURAL BODIES OF WATER -~aAND IN PUNTA MORON ~~:r~
_ ~ ,r_

~

I PUNTA MORON

METAL IN WATER MINIMUM AVERAGE MAXIMUM

Sodium (Na) 10463 ppm 13578 ppm 16799 ppm

Potassium (K) 380 ppm 304 ppm 424 ppm 515 ppm

Calcium (Ca) 400 ppm 310 ppm 619 ppm 890 ppm

Magnesium (Mg) 1350ppm 880 ppm 1250ppm 1925ppm

ArsenIc (As) 26-3 ppb NO ND NO

Boron (6) 4500ppb 445 ppm 1045 ppm 20 ppm

Cadmium (Cd) o02.Q 11 ppb 005 ppm o13 ppm 024 ppm

ChromIum (Cr) 004.Q2 ppb 001 ppm o13ppm o140 ppm

Copper (Cu) 13ppb 001 ppm 008 ppm 0308 ppm

Iron (Fe) 46-10 ppb 001 ppm 005 ppm 3nppm

Lead (Pb) 003 ppb ND(03 ppm) 068 ppm 14ppm

Manganese (Mn) 042ppb NO (0005 ppm) 004 ppm 058ppm

Mercury (Hg) 003-01 ppb NO(04ppb) 046ppb 51 ppb

Nickel (NI) 27ppb o64ppb 472 ppb 318ppb

Vanadium (V) 192ppb NO (0 02 ppb) 021 ppb 14ppb

Zinc (Z) 2ppb NO(OOl ppm) OOSppm 0337 ppm

N D =Not detected

A total of 111 specIes of benthIc sea algae were detected WIth prevalence of the Rhodophyta
and Chlorophyta groups In those stanons located at the outlet ot the dIscharge channel, where
temperatures are as hIgh as 366°C pennanent colome~ of algae were not detected, although
on several occaSIOns a sudden appearance of blUIsh-green algae (algal bloom) was observed.
When Planta Centro began operat1Og, the maJonty of the algae commumtv dISappeared 10

front of the entrance of the 10take channel

The ThallasIa meadow-whIch 10 Punta Moron IS about 400 meters long by 2 meters wIde
was affected by the dredgmg for the construcnon of the mtake systems and the JettIes, WhICh
left It more exposed to currents and udes ConsIderable settlIng was observed and by the tIme
the study was conducted leaf damage and growth ~tunnng could be noted Temperature IS also
cruCIal for these plants, SInce at 35°C they begIn to dIe Prellmmary studIes however, mdIcate
that Thaliassia does not play an Imponant role 10 feedmg the fIsh 10 that zone

Manne ecology studIes also mcluded a study on the mangroves m the area, m order to
detect pOSSIble changes mamly due to the pollutIon WhICh could affect them m the case
of pOSSIble 011 spIlls from Planta Centro The mangroves In the area of the study are
dommated by the red mangrove tree (Rhizophora mangrove)
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2 2.3 Fresh water hydrological system The surface water system, of mterest to the
power plant at Planta Centro, mvolves the Sanchon, Mor6n, Alpargaton, and Urama nvers
Although the area Includes other flvers, these four determme the area's surface
hydrologIcal system (FIgure 5) The mam charactenstlc of all these rIvers IS theIr
Irregulanty, and m general, 1t can be asserted that they are nothIng more than streams
whose flow depends on the ram that has fallen Just hours before

Accordmg to the above charactenstlcs, the levels of suspended sedIments In the nvers are
hIgh dunng the ramy months, when the torrennal rams carry away large amounts of soIl
The ground water table IS very near the surface WIth a ground water flow toward the
northwest of Punta Moron, where the mtake channel IS located The salImty of the ground
waters IS SImIlar to that of the surface waters

There are two small natural ponds In the land occupIed by the Planta Centro the first IS
located In the western sector of the area and the second In the central zone Both are
shallow, WIth httle dIssolved oxygen, shghtly brackIsh, and WIth hIgh water temperatures
(29°C) dunng the day

ConcentratIOn of tOXIC metals, dissolved oxygen (DO), and snlphates

In the Sanch6n RIver, the closest one to the power plant, sIgmficant levels of arsemc,
chromIUm, and mercury were not detected at the measunng statlons located upstream
High concentratIons of lead and cadmIUm, however, were found Dissolved oxygen
regIstered values of 6 mg/lt

Measurements taken m the Moron River, west of Planta Centro, revealed concentranons of
lead, Iron, vanadIum, ZInC, cadmIUm, and mercury Lead was systematlcally found In all
the samples dIstrIbuted In both space and tlffie, WIth values that were occasIOnally hIgh
The presence of both metals was mamly attnbuted to the Intense automobl1e traffic and the
proXImIty of the petrochemIcal plant

Ponds

In the western pond, there was no eVIdence of the eXIstence of arsemc or mercury
However, there were levels of cadmIUm, chromIUm, copper, Iron, nIckel, lead vanadIum
and ZInC Usmg the cntena establIshed for fresh water bodIes, the concentratlon of
cadmIUm was 5 to 20 nmes hIgher than the maxImum lImIt of 0 01 mg/l and the lead was
20 to 265 tImes hIgher than the level establIshed by law (0 05 mg/l) In the central pond,
WhICh IS closer to the power plant, the levels of the metals were less than those of the
western lake and only Iron and lead presented levels above those set by the standards As
for the pH, It vaned very lIttle among the nvers, 7 1 to 745 with seasonal vanatIon of
approxlffiately 6% The ponds have a hIgher pH (between 7 5 and 8 0)

In shon a comparanve analySIS of fresh water bodIes leads to the conclUSIOn that the four
nvers, as well as the two lakes, IndIcates lead levels that largely surpassed the maXImum
levels permItted by law, espeCIally In the samplIng sItes near the highway and the refinery

143



•

~~'*.~~~,l~_~'=m.~!:.:t -..,.- ~-~ - - ~ ~"!....~~\~ ..,.~~4 s-il:- _- - _

""'~---"""-""":::..P"'~'~ .v,MOOB,ASAFUNCl1CN~~M)VELOCITY~ ~;....,
- _ ..... 1J£FlV£UNlTSATFUlttoAD'w ~ OJ ~ f.- ~-

:=r: ...,.". ~""'f"- ..........~ ~""f':'~-" - -"'"
i!f~~~r.,~~1~ .. tti ~1i~J:t;:t4i~"i....,.'"W '::'~""B'c ~ ;:."T(' ..... -

1YPEOF ST.I8IJ1Y \YINO f'REQUENCY OF FIlEQISlC'( OF IIAlCIIAAI DlSTAHCEFIlOIoI
vaoarv OCCURRENCE ON OCCURRENCE WIllI A CONCeIl1JlAllON'lI 11iEIWUMUII
(11ft) Nl ANNUAL IlASlS NOflTH.NORTHEAST (t9.m~ CONCEIITRATlON

(lro) WIND ON Nl_u,q. (km)

BASIS(lro)

2 50 4.2 14 1391 29

3~ 50 6.9 26 956 64

3 70 19 04 1019 51

4~ 50 5.9 2.2 238 391

4 70 8.2 34 2B4 278

5;¥ 20 190 08 415 745

5 30 180 1.2 356 595

5 40 130 37 315 51.2

Piles

TIUCks

Sl/lp I

Slnp3

UNIT1 1992
Mill
11I3
CGmpculd

UNITKI 1992
MI2
Mil 3
Mil 4
CGmpculd

COMPOUNDS 1991
U1lt1
\)1IlU

I)IlUl

391

371

3.84

3.75

382

2.62
2.S9
220

185
2.09
2.00
2.07

2.12
2.96
US

1690

17S7

1877

16.80

1828

2116
22.21
21.99

20.84
2143
2OS1
20.95

1766
1767
1710

3538

3742

3616

3714

3379

35.86
3514
35.96

3604
3528
35.54
35.59

37.01
3158
3818

Fixed Coal

41.81

4090

4123

42.31

4411

3916
4006
39.85

41.27
41.20
41.55
41.39

<42.61
4179
42.Il6

Heal
procU:Ing

Power
cal %

6147

6274

6141

6W9

6011
6035
6016

6200
6161
622S
6208

6308
6324
6424

Sulphur 11

mass

143

163

1.52

180

140

132
1.30
1.32

1.32
1.29
1.30
130

1.53
1.56
1.61

Swlllllll9 lndex

100

100

100

100

100
100
100

4600

4600

•

11 These are short term forecasts (1 hour) Some comblnalJons of condilJonS (for example stability class 2
and Wind speed of 5meters per second) Will not be observed for more than 1hour Ul Moron

21 The base concentratIOn of 8mlCl'ograms per cubiC meter should be added to these mllXJmum forecast
concentratIOns

31 These three (3) cases were also forecast with the PTDIS and Will be dlSCUSS8d 1Il1lle followmg secllOll
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Fmally, mercury, WhICh IS mamly related to the wastes from the petrochemical complex,
shows a geograplucal dlstrlbutIon pattern that tends to confmn this hypotheSIs

2.3 Land Ecology

An area of 500 hectares was selected where the greatest envrronmental Impacts would occur
as a result of the constrUctIon and operatIon of the Planta Centro Thermoelectrlc Power Plant,
especIally 10 the drrecnon of preval1mg wmds Here, extensive field work was carned out for
sample collectmg and analySIS of the most adequate mdlcators for assessmg the pre
operanonal condmon of the terresmal ecosystem and subsequently momtonng the evolutIOn
of the envrronmental SItuanon when the power plant began operanng

The solIs m the area of Punta Moron are not very compact, m some areas the water table
nses to the surface and creates flooded areas The mam components are fine sands and
mud, WIth abundant mica and Silty matenal The solIs slope gently and are hIghly
permeable, With a 10- to 24-cennmeter layer of orgamc matter From the agncultural
standpOInt, the solIs are frequently flooded dunng the ramy season due to the lack of
natural dramage Before the power plant's construcnon, Punta Moron underwent several
deforestatIon processes to make way for agncultural and hvestock ralsmg acnvltles
ThIS deforestatIon was further enhanced by the constructIon of the power plant, access
roads, and transmiSSIon hnes, thus mcreasmg erosIOn

The geology of the area IS rather umform, With metamorphosed cretaceous formanons m
the mountam range towards the coast, With the presence of mica, hmestone, and quartz
gneISS, typlc-al of thIS formatIon Punta Mor6n IS formed by delta-lIke and manne
allUVial plams, With a rather sandy subSOIl It IS assumed that, 10 other eras, the sector
that today occupies tlus plam was an mland extenslOn of the Tnste Gulf

The chemical analySIS of the solls (Table 6)-whlch IS Important for assessmg the
depOSItIon of certaIn metals stemmmg from the power plant's emissions-revealed high
concentratIons of lead, vanawum, and mckel

Habitats

In the area of Punta Mor6n, the followmg habitats can be defined forests, land that has
been mtervened by man, cultivated zones, areas used by man, service roads and bowes
of water These are bnefly descnbed below

In 1975, woods covered 36% of the 5,000 hectares conSidered to be the proJect's area of
mfluence. In oIder of Importance are the pre-montane forests, dry tropiCal forests, and comdor
forests (Table 7) The pre-montane forest covers the northern StrIp of the mountaIn range m
front of the area under study and IS mamly fonned by pnmary plant hfe WIth a height of 16 to
20 meters The dry tropical forest consists of a rather compact mass of bushes and trees
between 8 and 15 meters hIgh, most of which are deCIduous Many spmy plants are found here,
mamly cacn When the forest encounters wet edaphlc aSSOCiatIOnS, such as the flow of the
Sancho RIver, comdor forests are formed WIth giant trees more than 20 meters lugh
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The land that has been mtervened presents a great vanety of denvatlons such as cleared
ground, ground wlth undergrowth such as trees and bushes, weeds and bushes, etc, all •
of WhICh have as a common hentage that of havmg suffered alteratIons caused by man
for use In agncultural or hvestock-ralsmg purposes In some cases, thIS land has
undergone a slow recovery process, although not to the pomt of recuperatmg the ongmal
forest, as some of the solI components have been elImmated due to erOSIon The areas
for growmg crops IS small, as agnculture IS not an Imponant economIC actIVIty m thIS
area The maJonty of the crops are SubSIstence farmmg, among WhICh corn, cassava, and
papaya

In thIS area there are numerous mdustnal complex that are of great regIonal Importance.
The development of these mdustnes mcludes. the formatIon of an lmponant network of
hIghways connectmg the center of the country WIth the west In addItIOn to these
hIghways, there are the trams 011 plpehnes, transmISSIon hnes, and obVIously the
populated areas of Punta Moron

ConditIons of the plant hfe

An analySIS of Infrared aenal photographs, taken m 1979 shortly before the fITst umt of
the power plant began operatlon, showed that the maJonty of the vegetatlon m the area
was m good conditIOns Two area, however, that had plants that were senously affected
were detected the first to the west of the Mor6n PetrochemIcal Plant, and the second to
the west of the El Pahto Refinery (dead plants near the petrochemIcal plant)

Other habitats outside the area under study

Some 35 ktlometers toward northwest from Planta Centro IS the Morrocoy Natlonal
Park It has an extenSIOn of about 32,000 hectares, charactenzed by dry tropIcal forest
WhICh serves as a sanctuary for the reproductlon and protectlon of bIrd speCIes Another
Important nearby habitat IS the city of Pueno Cabello, which IS 18 ktlometers to the east
of the power plant, and IS the most Important populated center m the zone The arrport IS
to the northwest of the CIty, located even further west on the beach was the city's
cremator, a hIghly polluted area WhICh has SInce then been removed

Fauna

At the tIme the study was conducted, the fauna In the area was made up of different
commumtles of small arthropodal orgamsms and small vertebrates, espeCIally rodents.
there were also cattle, sheep, and pIgS The selectlon of certaIn mdIcatlve species and the
study of those most common m the area contnbuted Immensely to assessIng and
momtonng the emISSIons dIscharged from the power plant's operatlons

Dunng the campaign for captunng these ammals, eIght speCIes of small mammals were
IdentIfied, espeCIally rodents However, there IS some eVIdence that there are more than
25 species of small mammals m the Punta Moron ecosystem
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The highest concentrations of vanadlUm, nIckel and lead were found In the hearts and
kidneys of certam marsupials (DIdelphIs), hIgher than In any other specIes, whIle the
greatest concentration of copper was found m the hver of sheep (OVIS), which suggests
the use of these specIes for momtonng the concentration of these metals The hIgh
copper concentratIons m sheep lIver mdIcates that some mdividuals could be suffenng
from some sort of contamInatton from thiS metal

BlIds were also studIed, It was determmed that there are some 120 specIes typIcally hnked
to aquatic habItats such as ducks (Deudrocygna autumnahs and Anasdlscors) and
numerous breedIng places, as well as rare speCIes of herons (Ardea COCOl) One of the
most Important habItats for the bIrds of that area IS the pond mSIde Planta Centro BlIds
use the mangroves 10 the lake as a mght shelter A large amount of amphIbIans were also
noted. speCIally dunng the ramy season In additIon, there were repules, especIally lIzards

In Punta Moron there are no endangered speCIes, or speCIes m danger of extInctIon

2.4 Human Ecology

Mor6n IS the most Important mhabIted center wIthm the power plant's area of dIrect
mfluence The urbamzed zone 10 1979 IS estImated at more than 700 hectares The
dratnage system of the Moron RIver (m a northern-southerly dtrectIOn) and the Puerto
Cabello-BarquIsimeto raIlway (10 an east-westerly dIreCtiOn) run through thIS area,
which IS bound on the north by the coastal marme swamps WhICh are of no mterest for
tounsm, on the south by the mountamous regIOn, on the east by flooded areas, and on
the west by margmallands WIth an Irregular terram

Mor6n's eXistence dates back to the sIxteenth century Until 1954, Its economy was
based on agnculture and to a lesser degree on commerce As of 1954, WIth the creauon
of the Venezuelan PetrochemIcal InstItute, a penod of growth began m Moron, WhICh
mcluded the mstaliation of the followmg mdustnes

Venezolana de Pulpa y Papel, 1957 (paper)

Refinena Mobtl, 1960 (011 refinery)

Volkswagen, 1963 (automobl1e)

Tnpohven. 1972 (chemIcal)

Planta Centro, 1075 (thermoelectnc)

Productos Halogenados de Venezuela, 1975 (halogenous products)

Ferro-Alumlnio. 1976 (Iron and alummum)

Mlhtary Industnes, 1967
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From the economIC standpomt, Moron can be categonzed as the mdustnal zone of
Puerto Cabello Industnal actIvItIes generate 80% of wect employment In addmon to
the urban sectlons, there are also areas dedicated to grazmg land for sheep and small
farms for growmg subSIstence, WhICh are not part of any land management plannmg

The rapId urban growth of the last few decades, pnor to the constructIon of the power
plant, has led to a senes of unplanned changes, WIthm the area of study, whIch weetly
altered the geography of the terram, and the qualIty of the arr, water, flora and fauna
These actIons were mamly due to the process of mdustnal development m the area,
WhICh took place WIthout any control or planmng measures, such as the petrochemIcal
complex and the unorgamzed urbamzanon of Moron

A

3. DESCRIPTION OF THE PROJECT

3.1 General Aspects of the ElectriC Power System In Venezuela

•

At the begmmng of the nmetIes, about 60% of the energy generated by the Venezuelan
eleclnc power system came from hydropower plants, especIally from the Gun power
plant on the Caron! RIver located m the eastern part of the country ThIS hydropower
plant has an mstalled capacay of 10,000 MW and IS one of the largest m the world.
Dunng the last thIrty years (1960-1990), the mstalled electnc energy generanon capacIty
from water sources, rose from 277 to 10,580 MW •

Dunng the above-mentIoned tIme penod, thermoelectrIC power also regIstered a
SIgnIficant surge m order to meet the country's electnc power needs for mdustnahzanon
and modermzatIon programs that were started m the SIXtleS By 1990, thennoelectnc
energy reached 7,435 MW

DespIte the economic cnsls that affected the country and all of the regIOn between 1980
and 1990 electnclty consumptIon recorded an average annual growth of 4 79% ThIS IS
conSIdered moderate, compared With an annual average growth of 122% dunng 1970
1980

A large part of the fast growth In electncity demand was due to the ImplementatIon of
large mmmg projects In the western zone near Guyana The large mdustnal complexes
for processmg baUXIte and Iron granted Impetus to consumptIOn by heavy mdustry as a
whole, boostIng their consumptIOn of electncIty by an annual average of 145% between
1970 and 1980

Between 1980 and 1990, electncal consumptIon by heavy mdustry mcreased ItS
parncIpauon m total electnclty consumptIon from 30 to 36% Another sector WIth a
large share of electnclty consumptIon IS the residentlal sector, WhICh has mamtamed an
almost constant share of 21 % throughout all the penod studied ThIS sector's evolutlon,
however, has had a Wide range of vanatlons m growth rates over the years •
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Power consumpuon growth prospects fvr the mneues, In terms of sector consumptton,
seem to follow hlstoncal trends, enhanced by the future development of megaproJects m
alummum and petroleum On the basIs of thIS assumptIon, the Interannual average
growth of pcwer demand IS estImated at 67%, It IS expected that most of thIS demand
Will be met by the hydropower development of the upper and lower Carom River, where
some addItIonal 14,000 MW have been IdentIfIed, to be harnessed by the
ImplementatIon of only SIX projects

New thermoelectrIc power plants are not envIsaged over the medIUm tenn About 60%
of eXIstIng generatIng capacIty has reached or IS about to reach the end of ItS useful hfe
span For thIS reason, electrIc power compames have plans to upgrade or retrofIt unIts
for the purpose of extendIng theIr useful hfe, ImprOVIng theIr effICIency, reducmg
producuon costs, and postpomng new Investments

There have been fmanCIal constraInts In power utIlIues for more than a decade ThIs
type of constramt has mduced most of these compames to consIder upgradmg or
retroflttmg the thermoelectrIc power plants, among these plans, there IS the upgradIng of
Planta Centro whIch, WIth ItS 2,000 MW, accounts for about 27% of the country's total
thermoelecttlc generatIon capacIty

3.2 Description of the Power Plant's Installations

The Planta Centro thermoelectnc power plant has a total generatIng capacIty of 2,120
MWe, dlstnbuted m five groups groups I and 2 have 400 MWe each and groups 3, 4. 5
have a capacIty of 440 MWe each They use the steam/turbme system, deSIgned for
burnmg heavy fuels, mamly fuel 011 6, although group 2 has mOdIficatIons WhICh allow
It to also burn natural gas

FIgure 5 mdicates the geographIcal locauon of Planta Centro. the dIstnbuuon system.
and Its area of mfluence

For ease of descnpuon, a thermoelectnc power plant's InstallatIons can be grouped mto
the follOWIng components a) mam electromechanIcal eqUIpment, b) aUXIlIary
eqUIpment, and c) CIvIl constnlctlons MaIntenance actIvltles are mcluded as Integral
part of project aCtIVItIeS, because WIthout them the power plant cannot operate normally
(FIgure 6)

a In the case of a power plant of thIS type, the malO electromechamcal eqUIpment
conSIsts of the bOIlers, turbmes, condensers, generators, and transformers, which
constItute the baSIC eqUIpment for operatmg the thermodynamIC cycle needed for
electrlcIty generatIon

The steam generator eqUIpment or bOller, In each one of the groups, uses natural
water circulauon of two types and 24 burners, WIth a 1,225 tons per hour capacIty
In the case of umts 1 and 2, and WIth a I 430 tons per hour m groups 3,4, and 5
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GEOGRAPHICAL LOCATION OF THE PLANTA CENTRO THERMOELECTRIC POWER PLANT WITH ITS

ASSOCIATED SYSTEM AND AREAS OF INFLUENCE
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They produce superheated steam WIth a temperature of 540°C and 180 bars of
pressure The flue gases transmIt heat through the system of superheaters,
reheaters, economIzers, and preheaters of aIr, all of whIch are needed to Improve •
the combusnon's global efficIency

Before bemg taken to the stack, the hot gases pass through a heat exchanger
(preheater), where they transfer part of theIr energy to the entrance gases The hIgh
sulphur and ash content m these gases provokes scalIng and deposIts 10 the
exchanger's pIpes ThIS makes constant penodIc cleamng necessary, USIng steam
and chemIcal agents (soda and phosphates) The muds contaIned In the cleaning
water after the cleanIng process contaIn alkalIS, sulphates, metals and tar

Ftnally, the flue gases are dIscharged tnto the atmosphere through a stack 170
meters hIgh In umts 1 and 2, before reachIng the stack, the gases pass through
cyclone separators, where the larger parncles are separated from the gases

Every two or three years, the boIlers are washed USIng steam and chemIcal agents
to prevent the formatIon of depOSIts The waste water, about 200 CUbIC meters, IS
sent dtrectly to the dIscharge channel

FollOWIng the productIon cycle, the superheated steam leaves the generator and
enters Into the turbmes These are of the condensatIon type WIth mtermedlate
reheanng and regulanon stages With four casIngs one hIgh-pressure, one medium
pressure and two low-pressure When these expand, they produce the mechamcal
energy needed to move the generator where the final transformanon mto electncal •
energy occurs With an eXIt voltage of 24 and 26 kIlowatts (kW), the voltage
needed for ItS transmISSIon through the power transformers IS hIgh There are 10
transmISSIon hnes from the transformers 3 of 400 kW, 9 of 230 kw and 6 of 115
kw, WhICh carry eleCtrICIty to consumptIon centers

At the outlet of the turbIne's last phase, the low-temperature, low-pressure steam
enters 1Oto the condenser, where It IS condensed and cooled Here the calonc
content correspondIng to the coobng waters IS transmItted Into the steam, thus
completIng the thermodynamIC cycle

The power plant's coohng system uses a once-through system, where the sea water
IS pumped through a pIpIng system dtrectly Into the condenser There, It absorbs
part of the heat contained 10 the steam coming out of the turbmes, thus Increasmg
Its temperature about 9°C, It IS then returned to the sea through a dIscharge
channel The coohng system conSISts of the Intake and dIscharge apparatus for the
sea water, pumptng statIons, CIrculation pIpes, and an antIcorrOSIve cleanmg
system

The coolIng system was deSIgned to pump 144 CUbIC meters per second, almost
tWIce the 76 1 CUbIC meters per second needed at full load (2,000 MWh) ThIS
entaIled the construcnon of Jetties and breakwaters about 400 meters out mto the
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sea, about fIve meters above average sea level, thus creatmg a small harbor or
basm that dImInIshes the turbIdIty of the 10take area

On the other hand, the dIscharge channel IS protected by two parallel breakwaters
about 300 meters out Into the sea at a depth of 7 meters and WhICh take the coolIng
water out 1Oto the ocean to prevent the dIscharge water's temperature from be10g
minImal

In order to prevent the formauon of ammal and plant colomes (mollusks and algae)
10 the cIrculatIon pIpes, a c.hlonne-based bIOCIde IS 10termlttently Injected on a
dally baSIS, 10 concentratIons of 1 ppm and 5 ppm for one-hour penods per canal
The waste chlonne IS carned dIrectly 1Oto the sea through the dIscharge channel In
the coolIng system, corrOSIOn m the circulatIOn pIpes due to the sea water IS
prevented by mJectmg, at the entrance to the condenser, I ppm of Iron sulphate per
lIne

The auxIhary eqUIpment conSIsts of systems that are not part of the thermodynamIc
cycle per se but are mdIspensable for the operat1Og cycle, among WhICh pumpmg
statIons, emergency eqUIpment, etc The aUXIlIary eqUIpment also Includes the
eqUIpment needed to meet the needs stemmmg from managing the power plant,
such as clean water and sewage treatment plants, storage tanks, etc

Other aUXIlIary systems are dIfferent types of water treatment plants, among WhICh
the desahnauon plant, a demIneralIzer, a condensate buffer, and another for sewage
waters The desahnauon plant reduces the content of sea water solIds and supphes
crude water for the power plant's consumptIon, due to the scarCIty of fresh water In

that area The demIneralIzing plant elImInates mmeral salts (chlondes, sulphates,
sodlUm, etc) from the crude water that WIll be used 10 the maln equipment, so as to
aVOId scalIng and sohd deposIt formatIon, and It also has the capaclty to replace all
of the water lost dunng the operatIon of the mam thermodynamIC cycle The
purpose of the condensate buffer plants IS to reduce even further the concentratIon
of Impunnes m the water used m the mam bollers

The lack of a sewage system m the area reqUired the buddmg of a sewage water
treatment plant to meet the needs of the power plant's technIcal and admimstrative
personnel These are two plants, of the prolonged aeratlon type, WIth a total
capaCIty of 128,960 lIters/day Once the treatment process IS finIshed, the men
bIOlogIcal effluents are dumped mto the sea through the dIscharge channel

Storage tanks the fuel storage system for Planta Centro has a total capacIty of
265,244 CUbIC meters, dtstnbuted among 9 venlcal-type tanks With a metal-plate
supported roof located m a zone adjacent to the generator unIts to the southwest of
the mam bUlldmg

The fuel for fI1hng these tanks IS transported by us10g an 011 plpehne WhICh
connects the power plant to the nearby El PalIto Refinery
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In addluon to the mam storage tanks descnbed above, there IS a system of fll.tered
fuel tank.s, or dally fuel tanks, winch are the ones that directly feed the bollers

The maIn Ciru works are the adaptauons or modlficanons made to the grounds and
the buI1d.mgs needed for operanng the power plant Among these are the gradIng
the land, draInage works, access roads, admInIsttatlVe bulldIngs, breakwaters,
water Intake and dIscharge systems for the coolIng water, and the dock

The drainage works inSIde the power plant's grounds are capable of safely
elImInatIng eventual fuel spIlls, as well as the drainage water from the storage
tanks, Into small denSIty separatIon tanks (API type), where part of the 011s IS
recovered, whl1e the water IS carned out to the sea through the external dramage
channel

One of the most Important CIvIl construcuons IS the dock, bullt WIthIn the power
statIon's area It has Installanons needed to dIscharge 20,000 barrels of fuel per
hour Due to PDVSA polICIes, fuel from the EI Pallto Refinery IS receIved only
through the Corpoven-Planta Centro polyduct, and therefore thIS dock has not been
used to date

<

4. IDENTIFICATION OF ENVIRONMENTAL IMPACTS

•

TIns chapter Intends to Idennfy and subsequently assess the dIfferent alteranons that the •
power plant's constructlon and operatIon produced on the dIfferent envIronmental
components (atmosphere, water, land, and human ecology) USIng cause-and-effect
matnx techniques whIch facilitate VISUalIZIng the envrronmental unpacts

The potenual values of the dIfferent pollutants and effluents were compared WIth the
current Venezuelan standards and/or regulanons whenever pOSSIble When there were no
standards, envIronmental cntena from world agenCIes, such as the United States
EnVIronmental Protecuon Agency (EPA) and European agenCIes, were used

As a result, three Impact seventy levels were determIned and have been set forth In the
cause-and-effect matnces These levels are low level (L), whIch Involves a SImple
Identlficanon of the Impact but does not Imply major Invesngauon, moderate (M), whIch
mdIcates an alert for pOSSIble danger, mentIng observatlon and, m exceptIonal cases,
reqUlnng the Implementauon of some mlugatlon measures, and high (H), whIch IS
eqUIvalent to a danger sign and requIres ImmedIate mlttgauon measures along WIth a
momtonng plan

It IS Important to POInt out that, for all the measurements, the power plant's maxunum
operauon (2,120 MWh) was taken mto account It IS well known, a thermoelectnc power
plant such as Planta Centro, for operational reasons, does not funcnon at more than 75%
total generatIng capaCIty Therefore, the results presented below should be Viewed as the
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worst possIble case scenanos Due to dIfferent CIrcumstances mvolvmg the operatIon of
the natIonal mtegrated system, untIl 1992 Planta Centro functIoned at an average annual
capacity of 600 MWh

4.1 Air

Operanon of Planta Centro wIll lead to an mcrement 10 the pollutants already eXIStIng m
the region such as sulphur dIoxIde (S02), suspended partIculate matter (8PT), mtrogen
oXIde (N02), hght hydrocarbons and heavy metals, whIch are emItted by the EI Pahto
Refmery, the Moron PetrochemIcal Complex, and also motor vehIcle traffic In order to
calculate these values, mathematIcal models for transportatIon and dIspersIon were used
as well as the values of the pre-operatIonal concentratIons of the dIfferent pollutants

ForecastIng models were maInly used to determme 802 concentratIons, whIch IS conSIdered
the worst atmosphenc pollutant stemmmg thermoelecmc power plants Afterwards, 802
concentratton patterns were analyzed to study concentratIons of T8P and heavy metals The
use of 802 patterns for forecastIng other pollutants IS based on two assumpuons The first IS
that both particulate matter as well as metal particles have a neglIgIble vertIcal speed
component Therefore gravIty mfluences them very httle and therr dIspersIOn behaVIOr IS
smular to that of a gas The second assumptIon IS that 802 does not undergo any sIgmficant
chemIcal transformatIon Wltlun a 15-kIlometer radius around the power plant

Forecasts for mtrogen oXIdes and volatIle hydrocarbons were not made, smce these
products undergo rapId chemIcal reactIons 10 sunhght and other gases present 10 the
atmosphere, whIch Impedes usmg an adequate forecastmg model

Potential SOx EmiSSions

Two short-term models were used to predict average hourly concentratIons and another long
term one to predict average annual concentratIons Short-term models enable the esnmatlon of
maXImum concentratIon at ground, as well as the dIstance from the pomt of hIghest
concentratIon for each atmosphenc stabIhty and wmd speed condInon The long-term model
permIts forecastIng ground-level concentratIon, based on monthly anthmetIc averages USIng
meteorolOgical data and data on emISSIons durmg annual penods

Under normal COnditlOnS, these forecasting models for fIXed speCIfIC sources can
achIeve a preCISIon factor of 200, and from 20 to 40% under Ideal condItIOns of
apphcatlon, that IS, under statIonary meteorologIcal condmons of wmd dIreCtiOn and
speed and atmosphenc stabIhty In long-term models, uncertaIntles tend to be ehmmated
when averagmg tIme senes of longer penods, resultmg m more homogeneous and
preCIse estunates for annual average dIsperSIons than shorter-term estImates

In 1979, WIth one umt of the power plant operatIng, maxImum concentratIons at the EI
Alpargaton School were measured on days 10 whIch atmosphenc measurements had
been carned out at great heIghts, so as to calIbrte the shon-term models, WIth a preCISIon
of 20. 40 and 200% accordmg to the prevaIlmg atmosphenc conditIOns at that tIme
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Theorencally, thIS was what had been expected In addItIOn, the model was sImphfied
USIng only one emISSIon outlet, Instead of the three stacks that actually eXIst, WhIch
leads to concentratton forecasts that are hIgher than those actually expected because of
the flotatIon effect In multIple stacks, WhICh Increases the plume's elevatIon, thus
decreasmg the concentratIon at ground level

•
Table 8 presents the results of the PTMAX forecastIng model for dIfferent condItIons of
atmosphenc stabl1lty and wmd speed and also IndIcates the percentage of hours each
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year that each of these comblOatIons occurs One column also estabhshes the number of
hours that the wlOd blows In an east-nonheasterly dIrecnon, carrymg the plume to the
populatIon of Moron It IS also apparent that stablhtles of types 2 and 3, WhICh occur at
the end of the mornlOg and beglOnlOg of the afternoon, lead to hIgh concentratIons of
502 10 the VlCInIty of Mor6n

Three dIfferent atmosphenc condmons were estabhshed wIth the PTDIS model, USIng
hourly meteorologIcal data and taklOg lOto account the heIght of the atmospherIC
mIxture, In other words, the dIstance from the ground to the lower layer of the
temperature lOversIOn zone, WhICh hmlts the elevanon of the plume and lOfluences
determlOatIon of ground-level concentratIons The charactenstIcs of the three condmons
analyzed can be summanzed as followed

Under stabIlIty conditIons (classes I and 1, there wIll be no lOfnngement of the three..
hour aIr quahty standards Under shghtly unstable atmosphenc condmons (class 3), wIth
a maxImum concentratIon of 957 mIcrograms per CUbIC meter at 6 4 kIlometers from the
power plant, the standards wIll not be mfnnged eIther, although only one emISSIon polOt,
Instead of three, IS assumed, leadIng to an overestImatIon of ground-level
concentrations

The results of the long-term model are annual anthmetIc averages and are therefore very
dIfferent from the concentratIOns obtamed from the two shon-term models

A senes of measurements taken at the Moron tram statIon dunng the fIrst year of
operatIon for UnIts 1 and 2 confirmed that the model's forecasts were 200% hIgher,
wmch was conSIdered faIrly reasonable taklOg Into account Its lImItatIons Fmally, the
maxunum expected annual concentratIon-25 5 mIcrograms per CUbIC meter-IS withm
the lUnIts estabbshed by the EPA for atr quahty

EmiSSions of total suspended particulates (TSP)

Total suspended partIculates (TSP) also mclude suspended partIculates wnh a dIameter
under 500 mIcrometers TheIr long stay 10 the atr makes them SImIlar to gases m terms
of carrylOg behaVIor and dtspersIOn 10 the atmosphere, therefore the results from the
502 predtctlon models can also be used for TSP

Table 8 summanzes the results of TSP emISSIon charactenstIcs, under the dIfferent
operatIng assumptlops for the Plant Centro unIts emphaSIZIng In unIts I and 2 the
eXIstence of cyclonIC separators of partIculates wIth a 60% effIcIency, WhICh mamly
retaIn large-sIzed partIculates

Considenng the pre-exlsnng concentratIOn of 61 3 mIcrograms per CUbIC meter, It 18

apparent that the hourly average would be wlthm the 24-hour standard UslOg a pre
eXIStIng annual average concentratIon of 55 mIcrograms per CUbIC meter, the AQDM
model used for forecastlOg annual average TSP concentratlons does not expect to exceed
the standard of 75 mIcrograms per cubIC meter
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EmIssIOns of ToxIc Metals

Based on the contents of certam tOXIC metals contalned m Venezuelan crude olls, the
carryIng and dIspersIOn patterns of vanadlUm, mckel, lead, manganese, chromlUm, and
copper were analyzed with the same models used for forecastmg 802 and TSP
concentratIons obvIously talong mto account the reasons for the emISSIon and the real
content of these metals In the fuels used by the power plant It IS Important to POInt out
that, at the moment of conductIng the studIes, there were no Internatlonal standards for
some of these metals and therefore, dIfferent references were used

VanadIUm

VanadIum emISSIons Increased by a factor of 100 once Planta Centro reached full load
Although very few countrIes have establIshed standards for levels of vanadium,
standards do eXIst for enVironmental concentratlons of V205 for 24-hour penods

The estImates made usmg the forecastIng models and the measurements lead to the
conclusIOn that maxImum vanadlUm concentranons for 24-hour penods could surpass
the value of the most demandmg standard of 2 0 mIcrograms per CUbIC meter Its
measurement should be conSIdered a parameter to be Included m future momtonng
programs

NIckel

The results of the models forecast that mckel levels stemmIng from the operatIOn of the
Planta Centro thermoelectnc power plant would be on the order of 25% of the long-term
value estabhshed by the only standard that could be consulted However, It IS expected
that concentratIons wIll Increase by as hIgh as tenfold compared to pre-eXIStIng levels
for 1979 It IS pOSSIble that In the future maxImum 24-hour concentratIons harmful to
health Will take place Based on eXlstmg mformatIon, It IS estImated that nIckel
emISSIons, as a result of Planta Centro's operatIon, could exert a high Impact over the
short term and a moderate Impact over the long term

Lead

It IS esttmated that total lead emISSIons from Planta Centro, operanng at full capacIty,
would be about 8 kg/day, dependIng on the lead content of the fuels used The results of
a forecasnng model SImulatIon were as follows 2 27 X10-4 mIcrograms per CUbIC meter
for the annual average, 5 4 X 10-3 mIcrograms per CUbIC meter for the three-hour
average, and 0 017 micrograms per cubiC meter for the one-hour average, WIth a pre
operahonal concentration of 0 4 mIcrograms per CUbIC meter The results of the
measurements taken In 1978-1979 did not show any sigmflcant mcrease m the
atmosphenc concentration of lead and confIrm the model's forecasts that the power
plant's operatIon lead to Inslgmficant Increases m already eXIstmg levels of lead
Furthermore, none of the known standards were exceeded
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Manganese, chromIUm, and copper

The manganese and manganese oXIde (Mn02) emISSIons do not exceed eXIStIng
Internauonal standards, and the concentratIons forecast by the models are ~o much lower
than the standards that they are consIdered neghglble For chromIum, the models yIeld
concentratIons that are well below estabhshed standards, and m contrast to most other
metals, there are no measurements of Its pre-operatIon concentratIons Nevertheless, It
was deemed that chromIum would not greatly affect the regIOn's alI quahty ThIS also
holds true for copper concentratIons

Carbon monoxide (CO)

As a rule, CO emISSIons In the au are a problem m cmes, where bul1dmgs obstruct the
disperSIon of these gases, produced mamly by traffic CO emIssIon standards for power
plants are generally estabhshed as a maximum percentage of the total volume of gases
emitted French standards speCify that CO emiSSion should not be over 005% of total
volume of gases produced by the power statIon's operatIOn In Planta Centro, carbon
monoxide represents 0002% of total gases, and It IS therefore conSIdered that It wIll
exen a small Impact on aIr quahty

Nitrogen OXides (NOx)

The lmponance of analyzmg mtrogen OXIdes and hydrocarbons mvolves the fact that
both emissions are precursors to the so-called photochemIcal agents, such as ozone
They are transformed through reactions With other compounds m the presence of
sunhght ThIS makes It dIfficult to mclude them In carryIng and dIspersIOn models, such
as those used for analyzmg 802 and tOXIC metals

It IS estImated that Planta Centro, workIng at full load, Will emIt 1,830 kg/h of mtrogen
OXide, whl1e the standdI'ds for thIS type of power plant estabhsh a maximum of 2,574
kglh Measurements confinn that NOx concentratIons meet the e~(abhshed standards and
thelI Impact on arr quahty IS conSIdered moderate Nevertheless, It IS recommended that
penodlc control measurements be carned out, takIng Into account the presence of other
mdustnes In the zone

Hydrocarbons

Most emISSIons of hydrocarbons stemmmg from operaung Planta Centro come from the
fuel storage tanks It was expected that hydrocarbons emiSSIons WIll Increase when the
power plant begms operaung at full capacIty Its Impact on au quality, however, IS
conSIdered moderate

OXidants

As prevIOusly mentIoned, concentratIons of ozone (03), the maIn OXidant, depend on
concentratIons of mtrogen OXides (NOx) and hydrocarbons (HC) In the atmosphere In
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adcb.non to the pollunng emISSIons from Planta Centro's operatIon, there are Important
sources of emISSIons In the zone, such as the refinery, the petrochemIcal complex, and •
automobIle traffic Measurements taken pnor to the power plant's ImplementatIon, at a
suffiCIent distance so as to produce the expected photochemIcal reactIons, revealed an ozone
level of 167 mIcrograms per cubIc meter as the maxunum reading In one hour, whIch IS
eqUIvalent to 70% of the standard estabhshed 1D the Umted States With Planta Centro
operanng at full capaCIty, both the concentratIons of NOx and hydrocarbons wtll mcrease,
consequently creanng concentratIons of ozone that will exceed estabhshed standards

Sulphates

Based on the forecasts and measurements of sulphate concentrations m the atmosphere before
Planta Centro was commIssIoned and the first umts began operating, sulfate levels could
exceed maxmlum concentratton standards of 25 mIcrograms per CUbIC meter. once the power
plant begms functIonmg at full capaCIty At the same tIme. they WIll cause nsmg
concentrattons of parttculates, smce sulphates become apparent m tIus manner TIns would
also lead to an Increase m aCId ram Therefore, the enVIronmental Impact of sulphate
fonnatton from operattng the power plant should be consl(iered as moderate

Visual aspects
-~

OperatIon of Planta Centro could affect the VISIbIlity of the Punta Moron regIOn, m31nly
because of the plume's dIrectIon, pOSSIbly affecnng both aIr and ground traffic Dunng
the power plant's first year of operatIon, and dependmg on atmosphenc COndItIOnS •
dunng afternoon hours, It was observed that the plume occaSIOnally fell to ground level
The repercussIon ofPlanta Centro on the VlSIbIhty was qualIfied as moderate ":--

4.2 Water.

The evolutton of water enVIronment changes produced by the power plant at Punta Moron 18

qmte complex and reqUIres the analysIs of a Wlde range of aspects mvolvmg thIS problem
The mtake and dIscharge systems affect the phYSICal conditIons of the coast; the use of sea
water for the coohng system changes certam charactenstIcs of ocean's chemIStry Sohd and/or
atmosphenc effiuents can affect the courses of surface and/or ground waters

The methodology used for assessIng the hydrologICal effects and water quabty dunng
constructIon and operanon of Planta Centro was based on the matrIX mdIcated m Table 9 'Ilus
matrIX has been enlarged to show the detalled mteraCtlons between the power plant's actIVIties

The envIronmental assessment used a vanety of methods, rangIng from dIrect
observanon and measurements to computenzed forecastmg models In addItIon, the
mteractIons withm the manne enVIronment were subdIVIded Into two categones
phySIcal and chemIcal The phySIcal oceanographIcal charactensncs that were assessed
mcluded bathymetry, ocean floor matenals, temperature, denSity and sallmty, ocean
currents, tides, and waves, and the transport of sediments to the shore

The proJect's actIons affectIng the bathymetry mclude the construction of the coohng •
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CHARACTERISTICS OF CONSTR EmSSlon 10 the EmS$lOlllo the IMPACT OF THE PROJECT
THE WATER air Land

EmsSlOlls Inlo the Water Malnl Planl Acadenls

Cooling Cooling Waler Biocide Samlary Over Malnt Wol1l Spills
Waler Discharge Discharge Wastes flow
Inlake Discharge Water

PHYSICAL Bathymetry X X X

OCEANO GRAPHY

Maner hom Ihe ocean tIoor X X

TelJ1l8ratureidensllyl sahruty X X X X

CunenlsAldeslwaves X X X

Se<lrnents earned to shore X X X

CHEMICAL Sahruly X X X

OCEAN

TUrbidity X X X

Nutnents X X X X X

BDO/CDOlDtssolved X X X X X X X X
Oxygen

Chemical CompoSllloo X X X X X X X X

CompoSillon ollhe substrata X X X X X X X

pH X X X X

Palhogens X X

FRESHWATER Surtece waler system X X X X
HYDROL

Groond waler syslem X X X

FRESHWATER Sahfilty X
QUALITY

Chemical CompoSilion X X X X X X

Nole The XIndicates slgmhcantlnleraclion between Ihe Ilems and Ihe headings



water mtake and dIscharge systems These mteractIons occur because the movements of
sea bottom matenals change the bathymetnc contours of the offshore zone Dunng the
power plant's operatIon. the contours of the bottom were affected by the transport of •
sedlments near the mtake and dlscharge systems These effects were classIfied as hIgh
and moderate, respectIvely

Dunng construction, there were cases of hydrographIcal changes affectIng water
CIrculatIon or shore salmIty Permanent changes, however, were not observed and
therefore thIS effect was conSIdered to be low Dunng power plant operatIon, the water IS
dIscharged at 8 8 !Ie and affects an area of several hectares around the dlscharge channel
The analySIS also showed that, WIth 4 or 5 Units In serVIce, the thermal plume wIll
colhded WIth the sea bottom ThIS effect IS claSSIfied as moderate

SlIght effects are expected from the interactIon between constructIon of the coolIng
water Intake and dIscharge channels WIth the currents, tIdes, and waves

The transport of sedlments to the shore would potentIally be affected by three project
actIons constructIon, Intake of water for the coolIng system, and dIsposal of the coolmg
water Into the sea The dnft towards the shore In the area of the power plant IS from east
to west The constructIon of the JettIes mIght have affected these movements. WIth
defintte zones of growth and erOSIon observed

SalImty was assessed regardIng runoff wate:rs and maIntenance operatIon, both
interactIons were claSSIfIed as low Impact Because of the area Involved. the dlscharge •
of the coolIng water w111 affect the turbldlty of the water layer near the dlscharge outlet
ThIs Impact on the environment IS claSSIfied as low

Dunng constructIon, eroSIOn had a moderate mfluence on the transport of nutnents The htgh
temperature coohng water and the dIscharge of blOcldes along with the entraInment of
organIsms all Interacted to cause death ill mIcroorgamsms, cell damage, and an mcrease ill

nutnent levels These mteractIons are classIfied as moderate The nutnents contamed In the
SanItary dIscharges are neghgIble and do not produce signIficant effects

Oxygen demand (OD) was only mmunally affected by the constructIon and was only shghtly
to moderately affected by the power plant's normal operatIons Among the normal operattons
assessed coohng water and runoff are deemed to cause moderateclIects

The effects of construction on the sea's chemIcal COmpOSItiOn and substrata are
moderate, those stemmIng from aIr emISSIons and ash and sohd waste dlsposal are low,
whereas those from the dlscharge of blocldes and runoff are moderate

InteractlOns WIth the coolIng water were conSIdered severe over the short term and
chromc over the long term Few effects were foreseen over the short-term, as the acute
levels of tOXICIty were not exceeded However, long-term accumulatIons WIll produce
moderately adverse effects
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The coohng water dumped Into the sea produced low-level effects over the short term
but hIgh Impacts on the sedIments m the long run The effects of biocides dIscharged
were low, as well as those caused by the samtary wastes and the runoff, due to the small
amounts of matenals dumped AccIdents, especIally 011 splIls, would exert hIgh Impacts
on the manne enVlfonment

The pH can be affected by many of the power plant's aCt!VltleS Based on avaIlable
Informauon, the effect of emISSIons mto the aIr are classIfIed as low level due to the
dIspersIon However, the mamtenance of the power plant has a hIgh Impact due to the
nature of the dIscharges and the lack of treatment m umts I and 2

The actIVIty of the mner pond was shghtly affected by the changes In the patterns and
the amounts of runoff water CalculatlOns show that tOXIC concentratlon threshold wIll
be exceeded due to heavy metals when the power plant functIons at full load The effects
due to ash and waste deposIts are claSSIfied as low

4 3 Land Ecosystem

Forry-four mteracttons that could eventually exert an Impact on the ecosystem of Punta
Mor6n's land and surroundmgs were assessed The results are shown In Table 10 and are
summanzed below

AbsorptIon of hIgh S02 concentratIons through the ground over short penods IS not
expected to be hIgh Therefore, the Impact from these short penods of exposure IS
expected to be moderate A low Impact IS expected m the long run

Vegetation as well as ammals, mcludIng man, WIll be severely affected If they are
exposed to shon penods of hIgh S02 concentratlons For long penods of exposure, It IS
expected that the vegetatIon w111 present moderate problems whl1e ammals WIll only
dIsplay ml1d effects Due to the SIze of the partIculates emmed by Planta Centro, It IS
estImated that they wlll exert moderate Impacts In the long run on the soli, vegetauon,
anunals and ecologIcal descendants It IS recommended, however, that thIS parameter be
studIed more thoroughly as eXlstmg mformatlon IS not totally rellable

The Impacts produced by emISSIons of tOXIC metal partIculates, vanadIum, and mckel on
the SOlis are conSIdered moderate The Impact on the vegetatlon would be hIgh for
vanadIum and moderate for mckel Through tOXIcologIcal mformatlon drawn from
aV81lable SCIentific hterature, It was determmed that the Impacts on the ammals would
be from moderate to hIgh for both of these metals

GlVen Planta Centro's low mtrogen OXIde emISSIons and on the baSIS of measurements
taken dunng the study penod. the Impact of mtrogen OXIdes on the ecosystem on the
whole IS conSIdered to be mIld

The Impacts of hydrocarbons emISSIOns on the SOlI, vegetauon, and ecologIcal
succeSSIOn were evaluated 1n terms of ozone The Impact can ~ moderate on the
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anImals of the area, although It IS necessary to dlscnmmate between the dIfferent groups
• of hydrocarbons to analyze the effect of each one m partIcular

Ozone and sulphates, at hIgh concentratIons, are converted mto degradmg or scounng
agents for exposed surfaces, m partIcular deforested The forecasts for the area under
study may be hIgher than the reference standards If the power plant operates at full
capacIty Therefore, when thIS occurs, the Impact on the SOlIs can be hIgh LIkeWIse, the
Impact of ozone on plants, ammals, and ecologIcal succeSSIOn could also result m a hIgh
Impact due to the hIgh concentratIOns foreseen, m addltlon to the synergIC effect of thIS
element WIth other pollutants Nevertheless, the evaluatIon was qualItatIve and more
mformatlon IS needed to predIct actual damage

As a consequence of water bemg constantly dammed up m the Internal pond of Planta
Centro, a senes of changes have occurred m the vegetatIon-mcludmg a modIfICatIon of
the plant commumty-causmg an Impact that can be claSSIfIed as hIgh Changes m
vegetauon have led to severe changes m the dIverSIty of bIrd speCIes that used to hve In
the pond Be~...use of thIS, the mteractIon IS also conSIdered as havmg a hIgh Impact on
the ammal speCIes assOCIated WIth the mternal pond

•

•

As for the Impacts produced by the accumulatIon of tOXIC elements on the pond's aquatIC
fauna and flora, they would be hIgh for nIckel as Its concentratIons m the water are In
the upper tOXICIty range for thIS metal All of the other metals conSIdered are not
expected to have Important Impacts

The Impact of constructIon on the soIls was hIgh as a result of the deforestation of
extenSIve areas and changes m theIr topography, nutnent cycles and micro- and macro
organIsms were affected by erOSIOn and other factors In general, the Impacts on anImal
vanetles are hIgh, as a senes of habuats that sheltered and maIntamed certam ammal
speCIes of that zone have dIsappeared In addltlon, the nOIse from the machmery dunng
constructlon and later dunng operatIon of the Planta Centro affected and contInued to
affect anImal behaVIOr

As for the ecologIcal succeSSIOn, the Impact was hIgher, as eXIstmg patterns were altered
In dIfferent habItats, between 1974 and 1975 before Planta Centro and, In 1979, after
Planta Centro began to operate

The Impact from the use of herbICIdes and msectlcides to maIntaIn green areas wIll be
low If appropnate dosage recommendatIons are followed RegardIng maIntenance of
vegetanon In the StrIpS located under the transmISSIon lInes, the Impact was hIgh around
the Internal pond because a large number of trees had to be removed

4.4 Marme Ecology

A total of 25 interactIons between constructIon and operatIon of the Planta Centro and
the manne ecology were assessed (Table 11)

165



T_n IMARINE ECOLOGY MATRIX

CHARACT6l I CAUSATlVE AGENT
1S1lCS0FlltE
IWlINE ECOLOGY

CONSTRUC110N ITIWISI'ORTATlON TEMPERATURE CURRENTS
TO lltE SHORE OF
SEDIIIEHTS

Plankton X X

FISh X

Sea grass ana X X X X
benlhocalqae

Benl!loc X X X X

lIlY8lte!ll'ales

CHARACTEJl. I CAUSATIVE AGENT
IST1CSOFlltE
IWlIHE ECOLOGY

TOXIC EFfI.UENTS COWSION IHDUCllON AcaOENTS

Plankton X X X

FISh X X X

Sea~1lId X
benllllCaJgae- X X X
~...
ManejIllYOS I X

•

Constructlon actlvitleS affected sea grasses, algae, and benthIC mvertebrates The
dredgmg of sedIments from the sea bottom for the mtake channel and the constructIon of
JettIes for the mtake and dIscharge systems resulted m the loss of complete commumtIes
WhICh occupIed those areas Smce these actIvltles took place before the mltlatIon of •
base-hne studIes, It was not pOSSIble to quantIfy the Impact level The large rocks that
were used for bUIldmg the JettIes, however, have proVIded a new habItat for a varIety of
algae and Invertebrates Therefore, the overall effect of constructIon on the above
mentIoned commumties was claSSIfIed as low

SedIments accumulated m the area between the mtake and dIscharge channels due to the
constructIon of the breakwaters for both these channels, WhICh led to the loss of sea
grasses and benthIC algae The speCIes of algae that colOnIzed the large breakwater rocks
of the mtake channel compensated for thIS loss of habItat and bIOmass LikeWIse, It IS
beheved that benthIC mvertebrates that hve 10 thIS zone can adapt to a certam
accumulatIon of sedIments, but If thIS accumulatlon were to connnue, species
cOmpOSItiOn could be altered due to a change m the SIze of the sediment's partIcles All
these Impacts are conSIdered to be mIld for the ecosystem

Based on aval1able data and observanons, the global Impact of shore sedImentatIOn on
all areas was claSSIfied as mIld except for the area occupIed by the Thalassla communIty
to the west of the mtake where, qualItatIvely speakmg, the Impact can be conSIdered
moderate

The water dIscharged WIth a dIfference m temperature estImated at +8 goC WIll mteract
WIth the followmg components of the marIne ecosystem meroplankton, fish and free
sWImmmg crustaceans, and benthIC mvertebrates The meroplankton m the area of •
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dIscharge w111 be hauled by the thrust of the thermal plume Nevertheless, due to the
rapId coohng of dIscharge water, whIch wIll reach a temperature of 2°C over the natural
average In less than one mInute, ItS Impact on the plankton IS classIfIed as low

Open-sea fish and free-swImmmg crustaceans WIll aV01d the thermal plume area and,
therefore, the effect on these components of the marIne ecosystem IS classIfied as mIld,
SInce the sea bottom area, under the Isothermal effects of +3°C, IS about 7,000 square
meters and, accordIng to base-hne data, fIsh densIty In thIS area IS very low

Sea currents may Interact WIth the community of sea grasses and benthIc algae In the
prOXImlty of the dIscharge channel In addltlon, construcnon of the breakwater for the
mtake channel mIght have suffICIently dIsrupted the pattern of sea currents among the
benthIC algae and grasses to generate currents that wIll erode these plant commumtIes
Smce suffiCIent data are not avaIlable for a concluslve evaluation, addmonal studIes WIll
be reqUIred For now, however the Impact IS claSSIfied as moderate

Due to the speed of eXIt from the dIscharge channel, the thermal plume at fIrst WIll SInk
and hIt the bottom Therefore, a lImIted area of the sea bottom, as well as the benthIC
organisms hvmg there WIll be affected The amount of fme sedIments that WIll be
dragged should not be detrImental to coral reefs, whIch are located about 800 meters to
the northeast of the outlet of the dIscharge channel Therefore, the overall effect of the
currents generated by the speed of the thermal dIscharge on the benthIC commumty has
been claSSIfied as mIld

Operatlng and maIntammg the power plant entaIls dumpIng metallIc and non-metalhc
compounds mto the sea through the dIscharge channel, these compounds are potentIally
tOXIC for sea-water organisms The Impact caused by dIfferent effluents on each one of
the commUnInes analyzed IS shown m Table 12 It IS eVIdent that all the hIgh Impacts
occur dunng ma10tenance operanons

It was determmed that It was very hkely that manne speCIes would colhde WIth the
meshmg of the mtake channels, leadIng to the death of most speCImens On the baSIS of
data from energy power plants mother countnes and other studIes, Planta Centro WIll
only destroy 5% of the fIsh eggs and larva that pass through ItS condensers ThIS Impact
was conSIdered as moderate for the manne ecosystem of Punta Moron

Fmally, the only potentIally senous aCCIdent that could exert an Impact on the manne
ecosystem 10 the prOXImIty of Punta Moron and the mangrove swamps of Tucacas would
be an 011 spIll As expected, the level of thIS Impact would depend on the amount of 011
spllled Sea orgamsms are SenSItiVe to petroleum concentrations as low as 10
mIcrograms per Iller, when they are affected they display behaVioral and phySIOlogiCal
alteratlons On certam occaSIOns, mollusks for human consumpuon can absorb the
carcInogemc components of petroleum Therefore, conSIderable efforts should be made
to aVOId 011 spIlls In the waters of Punta Moron
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SUBSTANCE PLANKTON RSH BENTHOS

•
Cadmium L L L

Chlonne M M M

Chromium L L L

Copper L.JH L.JH MIH

Iron MIM UH MIM

Nickel L.JH UH UM

Zinc UH UH UM

Ammoma UH UH LJL

Vanadium 1JH 1JH 1JH

Total solids In 1JH 1JH L.JH
suspension

Total dissolved solids L L L •Sulphates L L L

BOO L L L

L low Impact or no Impact at all

M Medium Impact

H High Impact

XIX Impact due to normal operatlonlimpact due to maintenance

s. MITIGATION MEASURES

The adoption of mitiganon measures depends on the level or seventy of the Impact
tdentified These levels are defined as htgh (H), moderate (M) or low (L), as mdicated In

Chapter 4

It IS also Important to pomt out the fact that the mitIgauon measures-those
recommended and those adopted-are based on assumptIons of full-capaCIty energy
generanon (2,000 MW)
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5.1 Atmosphere

5.11 MItIgatIon for Cases of High Short-term Concentrations of S02 and Metals
To cope wIth eventual hIgh short-tenn concentratIons of S02 and metals (one to three
hours), a power plant operatIon strategy known as Intennment Control Strategy (ICS) IS
Implemented It Involves an adequate supply of low-sulfur fuel (not more than 1 10% by
weight) to feed the bOIlers m case of an epIsode of hIgh concentration

The procedure consIsts m not surpaSSing an average of 1,300 mIcrograms per CUbIC
meter of S02 over a three-hour penod, by means of external momtonng of the power
plant At full load and under slIghtly unstable condItIons (atmosphenc stabIlIty, class 1,
2 or 3), wIth moderate winds (::;. 5 m/sec), epIsodes of hIgh concentrations dunng one-to
three-hour penods may occur, with a zone of maximum concentratIon at ground level at
a pomt between 3 and 7 kl10meters southwest and south-southwest from the power plant
ThIS can be venfied around the month of March, mostly at noon and on clear days It IS
estImated that these COndItIOnS Occur 9 6% of the year

The ICS strategy also allows reducing the maXImum annual concentratIon of 502 by
10% In addItIOn, Since nickel and vanadIUm levels In the reserve fuel are also low, the
partIculate concentratIon of these metals In the atmosphere WIll also be proportIonally
reduced over short penods

An alternatIve mmgatIng measure, regardmg hIgh nIckel and vanadIum concentratIOns,
conSIsts of injectIng magnesIUm oXIde dunng combustIon so as to obtain magnesIUm
vanadate, whIch IS easIer to collect than the vanadIUm pentoxide (V205) found m the
fuel WIth thIS technique, It IS pOSSIble to retam 35 to 40% of the V205 In the ash as well
as an eqUIvalent proponIOn of other metallIc oXIdes, such as those of nickel

The use of magneSIUm oXide also has the advantage of reducmg the concentratIons of
sulphur tnoxlde (S03) which IS responSible for corrOSIon problems and hIghly VISIble
plumes The InJectlOn of magneSIUm addItIveS mcreases the amount of oXides, sulphates,
sulphltes, vanadates, and carbonates In the ash

5.12 Total Particles In SuspensIOn. To date, due to the low plant factor of Planta
Centro, there have been no epIsodes of hIgh concentratIons of partIcles However, If the
level of productlOn IS to be Increased, cyclone separators w111 have to be mstalled m
units 3,4, and 5, wIth the same efficIency level as those In Units 1 and 2, so as to comply
wIth the establIshed standards for thiS pollutant

RegardIng 802 reduction measures, use of a fuel WIth a lower sulphur content IS also
effectIve for reducmg the total concentratIons of partIcles

It was deemed that the emISSIon of partIculates dUrIng constrUctIon was exert1ng a
moderate Impact over the short run and a mIld one In the long run In order to mmgate
these Impacts, trucks were used to spray water on the ground cleared of vegetation
dunng the dry season
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5.2 Water

5.2.1 MItigatIon of Impacts Caused by the Disposal of ToxIc Effluents t"cst •
dIscharges stemmmg from the power plant's operatmg process do not reqUIre mIugatIOn
measures The penochc maintenance of the boIlers descnbed m sectIon 3 2, however, can
exert negatIve long-term effects on the manne fauna In order to lessen the effect of
chemIcal agents used for cleanmg the boIlers, the waste-carrymg water IS taken to a
treatment pIt, where ItS pH IS adjusted to between 8 and 8 5 so as to mduce the
preCIpItatIOn of the heavy metals, coagulatIon/flocculatIon and settlement, before bemg
dumped mto the sea

5.2.1.1 Anticorrosive Additives Another problem that must be dealt WIth because of Its
long-term harmful effects on the manne fauna IS the mJecuon of Iron sulphate, WhICh IS
used as an antI-COrrOSIve addItIve In Planta Centro, Fe2S04 IS admInIstered
mtermittently, m dosages that vary between Oland 05 ppm, thus mamtammg ferrous
IOn concentratIons at below recommended hmlts and also protectIng the heat
exchanger's pIpes from manne corrOSIon

5.2.1.2 BlOcldes The Impact on the manne fauna and flora stemmIng from
concentratIons of blOcides used for controllIng the growth of manne orgamsms m the
heat exchanger's pIpes IS claSSIfied as low Intenmttent chlonnatIon produces chlonne
concentratIons that can endanger manne hfe m the sea-dIscharge area Average values
do not surpass 10 mIcrograms per hter at 800 meters from the dIscharge SIte, always
WIth the fIve umts operatmg at full capacIty

If studIes on manne fauna, however, reveal that blOcldes exert an Important Impact on
aquatIc hfe, the use of alternatIve blocldes IS recommended, such as chlonne dIOXIde,
ozone, bromme-chlonde, or else the dechlonnauon of effluents before they are dumped
mto the sea All of these alternatIves are more expenSIve than the control method
currently used

5 2.1.3 011 Spills ACCIdental 011 spllis mto the sea are also pOSSIble, eIther dunng
unloadIng of the carners or leaks from the storage tanks or from the drainage channels
that eventually lead to the sea These Impacts are conSIdered hIgh level and therefore
requIre mlugauon measures

MItIgation of these aCCIdents IS camed out by means of an OIl SpIll PreventIon and
Countermeasure Control Plan (SPCCP) The plan's two malO elements are first, the
ImplementatlOn of measures and procedures for preventIng or mmimIzmg spdls, and
second, a contIngency plan m case of an 011 spIll

It IS Important to reahze that an eventual 011 splIl not only endangers the local
ecosystem, but also the power plant Itself smce petroleum flowmg mto the mtake
channel would cause costly damages to the coohng system The use of these IS the most
effectIve method for contammg and obstructmg the spread of the 011 spIll The power
plant has a floatIng bamer to protect the mtake channel
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In the case of wIdespread 011 spIlls, PDVSA's Large 011 SpIll Contmgency Plans would
be trIggered PDVSA 1 has the necessary equIpment to face large-scale epIsodes of thIS
type (recovery ShIpS, bamers, absorbers, etc)

In order to deal WIth 011 spIlls m the power plant's storage yard, there are 9 API
separators, each one WIth a capacIty of 54 CUbIC meters The deSIgn of the separators
takes mto account maXImum preCIpItaUOn charactenstlcs over a 24-hour penod dunng
the last 20 years

5 2.1.4 CollISIOn of orgamsms With the mtake channel's meshmg The system for
preventmg the entry of orgamsms through the mtake channel conSIsts of movable
meshIng and a pu In WhICh the orgamsms fall mto and from WhICh they are evacuated
accordIng to need

In order to Increase the survIval factor for the orgamsms and reduce the hours needed for
venficauon and cleamng, a pIt can be used WhICh drams upwards and thus the orgamsms
can be evacuated to a retentIOn tank and returned mto the sea

52 1.5 Dammmg of the waters ModIfICatIOnS m the area's natural dramage at fIrst
caused dammIng up of surface waters, leadmg to the death of certam plant speCIes that
could not WIthstand the floodIng and consequently to the ehmmauon of the assOCIated
fauna ThIS stagnatlon of the waters resulted m the growth of unwanted plant speCIes,
thus transformIng the ongInal habItat

The fIrst area affected by the dammmg up of waters was a 33-hectare dry tropIcal forest
area, located to the east of the power plant, as a result of obstructIon from the dumpIng
of waste stemmmg from constructton of the power plant, along the old tram tracks to
Moron The second affected zone was the Internal pond at Planta Centro around the
mangrove ThIS IS an Important area for local bud speCIes, and Its modIfIcatIOn may
have affected them substantIally

ThIS problem was overcome, hONever, by buIldIng dramage systems to restore the
ecosystem's ongInal cond1tlons Nevertheless, some plants were Irreparably damaged

In any case, It IS essentIal to Implement a lake management program, accompamed by
mamtenance and cleanIng of the draInage channels and the floodgate, SInce they are
easlly fIlled up by sediments and orgamc matter entraIned by the water

5.2.1.6 Other Impacts Two other Impacts that affect the phySIcal oceanography are
redIstnbutIon and transpon of sedIments and thermal collISIOn, deemed to be moderate
and low, respectIvely, m terms of Impact

The Intake and discharge channels produced sIgmficant changes In the sedImentary
structures of the marme zones adjacent to the power plant SInce the mtake channel IS
deSIgned for a water flow eqUIvalent to tWIce the power plant's needs at full capacIty,
WIth grad1ents and a cross-sectIon deSIgned to produce a water speed of 1 meter per
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second, the studIes carned out after the power plant's constructIon dId not reveal major
changes In the dIstrIbutIon of the sedIments around the mtake channel The constructIon •
of breakwaters and dramage channels for runoff has altered the shore's sediment
carrymg pattern

The Impacts caused by the thermal plume are conSIdered ml1d and do not reqUIre
mitIganon measures The synergIC effect of temperature wIth concentratlOns of dIfferent
tOXIC substances commg from the power plant, however, can exen broader negative
effects on the manne fauna and flora than those foreseen, a momtonng program IS
therefore necessary

Studies were not conducted to assess the sociocultural Impact of Planta Centro's
construction and operatIon on the mhabItants of the Moron area LIkeWIse,
epidemlOlogical studIes were not conducted to determme the inCIdence of respIratory
dIseases hnked to atmosphenc pollutIon, nor dId any speCIfic studIes focus on pOIsomng
from heavy metals

5 3 Land EnVironment

5 3.1 MItigation of the effects of runoff and erosIOn Impacts produced by eroSIOn and
runoff were claSSIfied as moderate Nevenheless, cenam mitIganon measures should be
adopted, as they could exen a severe Impact on the ecosystem

To cope WIth these Impacts, dunng constructIon, a detal1ed runoff and erOSIOn control •
plan was prepared, 11 Involved a replantIng program to ensure a protectIve stnp or buffer
zone of vegetatIon, separatIng the beach from the area occupIed by the power plant and
preventmg the dIrect dIscharge of runoff mto the sea The same system IS used for
mitIgatmg the Impact of runoff Into the drainage channels

6. MONITORING AND RECENT EVOLUTION OF THE
ENVIRONMENTAL SITUATION

The quahty of the enVIronment In the Punta Moron area, as a result of Planta Centro, has
been mfluenced by the combmatIon of two factors that have lessened the enVIronmental
Impacts projected dunng the assessment phase

a The polIcy of operatmg the Interconnected power system, whIch favored
hydroelectrIc generatIon, especIally after the thIrd phase of the Gun hydropower
plant was commISSIOned In 1983 As a result of thIS pohcy, between 1984-when
the last umt of Planta Centro began to operate-and 1991, the annual uuhzanon
factor of thIS power plant never surpassed 34%, WIth average monthly loads no
hIgher than 800 MW and Instant loads no greater than 1,500 MW

•
172

1lf1



•
b Planta Centro's own operational polIcy Throughout the power plant's enure

operational lIfetime, low-sulfur fuels (from 1 3 to 1 5%) were always used, mstead
of those ongmally envIsaged WIth a sulphur content between 2 5 and 2 9% ThIS
polIcy was adopted because thIS type of fuel was avaIlable from the EI Pallto
Refinery and because of ItS productlon strategy In addmon, smce 1990, umt 2 was
converted to natural gas

•

•

The above-mentioned factors contrIbuted to substantIally reducmg the orIgmally
Identlfled Impacts on aIr and water enVIronments, however, because of the power plant's
locatIon m a hIghly mdustnahzed area and thermoelectrIc power plant recovery plans
WhICh over the short term wIll mcrease the share of thermoelectrIc generatIon m overall
power generanon-constant aIr and water qualIty momtonng IS reqUIred At present, thIS
IS not systematIcally done In addItIon, the cyclone separators m UnIts 1 and 2 were shut
down shortly after they began operatIng, due to corrOSIon problems

In 1989, as a result of an InItIatIve by CADAFE, an envIronmental assessment study was
carned out In Planta Centro, It was used to assess the Impacts caused by the power plant
after 10 years of operatmg The study consIsted of a campaIgn for measunng S02' total
particles, and metals These measurements were done on the same sites In WhICh the
ongmal measurements were taken m 1978 In additIOn, plant health was analyzed and
the area affected by deforestatIon was assessed, the results are summarized below

6.1 Atmosphere

6 11 Sulphur dIOXIde The mIDClmum annual average value was regIstered at the site
nearest to the source, the Romulo Gallegos School, WIth a value of 66 9 mIcrograms per
CUbIC meter whIch IS qUIte close to the Venezuelan standard of 80 mIcrograms per CUbIC
meter ThIS concentratIon level, although not dangerous, IS WIthm a range that would
reqUIre a systematIc mOnItonng svstem, mcludmg other statIons from whIch 1t would be
pOSSIble to momtor other emISSIon sources, such as the refmery In the two other
statIons, Palma Sola and Alpargaton, the averages were below the ~tandard of 80
mIcrograms per cubIC meter

The SImulatIon conducted WIth the dIsperSIOn models revealed an acceptable accuracy
when compared WIth real data, espeCIally dunng the second semester of the year The
samples taken dunng the fIrst months of the year-when the worst meteorologIcal
condmons for the dIsperSIOn of pollutants were observed--displayed dIfferences WIth
the estImated values from the models However, It IS Imponant to pomt out that these
SImulatIons were conducted assummg full-capacIty operation and the use of fuels with
sulphur contents much hIgher than those actually used, It IS therefore feaSIble that there
are other sulfur dIOXIde emISSIon sources, whose share mIght be even greater than that of
the thermoelectrIC power plant Itself ThIS pOSSIbIlIty IS logIcally applIcable to other
pollutants

6.12 NItrogen DIOXIde The results from the measurements showed very low values for
thIS pollutant In the three measunng statlons The maXImum dally \alue of 33
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mIcrograms per CUbIC meter was regIstered at the EI Alpargat6n School on May 18, and
the hIghest values prevaIled In March and June The Venezuelan N02 standard •
estabhshes a hmlt of 100 mIcrograms per CUbIC meter for 50% of the measurements and
300 mIcrograms per CUbIC meter for 5% of the measurements

It IS Important to POInt out that the mOnItonng proposals recommended by the
environmental Impact study-the mstallatlOn of measunng deVIces that would alert the
power plant's operators of hIgh concentratIon epIsodes-were never Implemented
because of the low levels of pollutants

6.1 3 Total suspended particulates ConcentratIons of total suspended partIculates
comply WIth natIonal standards The average maxImum daIly values, of 131 mIcrograms
per CUbIC meter, were regIstered at the El Alpargat6n School, although a sImdar value
was detected at the Romulo Gallegos School In both measunng statIons, all the values
over legally permISSIble levels occur between March and June, analogous to the pattern
for 502 and N02

6.1 4 Metals. Metals m suspended partIculates were measured m four samphng sItes
The metals measured were lead, nIckel, vanadIum, cadmIUm, copper, and chromIUm

The average value of lead obtamed over the penod 1988-189 was 026 mIcrogram per
CUbIC meters, WhICh IS under the value of 035 mIcrogram per cubIC meter obtamed m
1978-1979, both values are below the ceIlmg of 1 5 mIcrograms per CUbIC meter

The average value for vanadIUm obtamed m 1988-1989 was 0072 mIcrograms per CUbIC
meter, whIch was hIgher than the value of 0 0088 mIcrograms per cubIC meter obtaIned
In 1978-1979, although both values are below the 0 1 mIcrograms per cubIC meter
recommended m the present GUIde In reference g

The average value of mckel obtamed m 1988-1989 turned out to be 0 069 mIcrograms
per CUbIC meter, WhICh was shghtly hIgher than the value of 0048 mIcrograms per CUbIC
meter for 1978-1979, although both were far below the 10 mIcrograms per CUbIC meter
recommended In the present GUIde m reference ,g

The average values of cadmIum, chromIUm, and copper were 0011 micrograms, 0029
mIcrograms, 0 1469 micrograms per CUbIC meter, respectIvely Compared WIth theIr
correspondIng reference values of 01 mIcrogram per CUbIC meter, It turns out that only
the copper concentratIon IS hIgher

In short, It IS recommended that the metal samphng should be mcluded In successive
samphngs to see theIr evolutlon over tIme

6.2 Land Ecosystem AsseSSIng the envIronmental Impact of Planta Centro's
operatIon on the fauna and flora of the Punta Moron area reqUIred aenal photography
analySIS and field work The mam conclUSIOns can be summanzed as follows
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Flora

No IndiCatlOn of detenoranon due to the emISSIons from the power plant was detected m
the vegetatIon of the zone under study The density of trees per hectare, m the zones
where samples were taken In 1979, remamed almost unchanged except for some
revegetatIon In some sItes

The vanety of hchens m the area was also studIed WIth the Idea of possIbly usmg them
as bIO-mdicators for pollUtion TheIr health COnditIOn was not affected by atmosphenc
pollutIon

The most Important Impact stemmIng from the first 12 years of P1anta Centro's
operatIon was undoubtedly the deforestatIon caused by ItS construction and laymg of the
transmISSIon hnes These deforested areas are well located, but very conspICUOUS, as the
vegetatIOn was almost totally elImmated The growth of Moron's populatIOn has led to
severe deforestatIon on the hIllSIdes southwest of the CIty

Fauna

The dIrect deforestatIOn caused by the power plant's constructIon, WIthout a doubt,
constItutes the most Important factor m the loss of the local fauna's habnat

DIsappearance of the Internal pond WIthm the power plant's penmeter IS perhaps the
most Important loss dIrectly stemmmg from the constructIon of Planta Centro, m
partIcular for the aquatIc buds that used It as a sanctuary and breedmg place

StudIes to determme ItS effects on mammals revealed that there was a great sImllanty
WIth the vanety of speCIes found In 1979

The effect of Planta Centro on the mammals In the area of mfluence cannot be attnbuted
to the atmosphenc pollutIOn caused by the S02 or partIcle emISSIOns, but rather to
envIronmental changes due to the deforestatIon largely stemmmg from urban growth,
agnculture, and the constructIon of Infrastructure

Another Important Impact resultmg from the power plant's operatlon on the land
ecosystem IS the dISPOSal of the ashes (bottom ash)

From the start of the £peranon up to 1987, the ashes that accumulated In the bOllers and
In the cyclone separators were transported In sealed drums and earned by truck to a
permanent sohd waste flll estabhshed by PDVSA

As of 1987 the recommendatlon to use magneSIUm OXIde as a fuel addmve was ad0l'ted
In order to reduce the emISSIons of vanadIUm and other metal OXIdes Currently, the ash
and slag WIth hIgh contents of vanadIUm are sold to a company, whIch penodicallv pIcks
them up from the power plant to recover the vanadIUm, thus earnIng addltlonal mcome
for Planta Centro
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6.3 Water Water momtonng after the power plant began operatIon has been confined
to the manne enVIronment and In partIcular the area affected by the dIscharge channel •

The last report on the water, prepared In 1992, recorded values of BDO, CDO, and
suspended solIds that exceeded Venezuelan standards for dIscharges Into the coastal
manne envIronment A hIgh level of organIC matter was observed In the waters of the
channel, supposedly stemmIng from the waste water treatment plant It IS Important to
POInt out, however, that In the speCIfic case of Planta Centro, the standards are not
wholly applIcable as the plant's effluents conSIst of sea water used for coolIng processes
and It has been venfied on many occaSlOns that the sea water employed has hIgh values
of BDO, COO, and suspended solIds, slml1ar to those found at the exit of the dIscharge
channel

The concentratlOns of metals, greases, blocldes, pH and other parameters comply WIth
the standards set by law

To aVOId spl1ls Into the sea from boIler cleanmg operatIons, the recommendanon was
adopted to connect the dramages of umts 3, 4, and 5 WIth the treatment pIt of umts 1 and 2

For the ann-corrOSIve treatment, 1 ppm of lTon sulphate IS mJected for each of the water
clTculanon hnes, one hour per day Smce the plant has always operated at a low load,
however, It was generally necessary to Inject the addmve only to half of the hnes and as
a consequence the Iron sulphate values regIstered In the d1scharge channel were very
much lower than those orIgmally enVISaged for a full-ca"aclty operatIon The •
antIcorrOSIve treatment IS alternated WIth dosages of chlonne as a bIOCIde, which IS
added at a rate of 5 ppm per hne, one hour per day, to prevent manne orgamsms from
stayIng In the condenser tubes

Oil spills

Even though the power plant has ItS own pIer for unloadmg petroleum denvatIves, It has
never been used SInce Planta Centro IS fed by an 011 pIpelIne connectIng It dIrectly to the
E1 PaIno RefInery whIch supplIes all the fuel necessary for Its operatIon Therefore,
there have never been any 011 spIlls Into the sea If a large 011 spIll were to occur, the
Mutual Help CommIttee would mtervene fhlS commIttee IS compnsed of most
Industnes from the Punta Mor6n area The Venezuelan petroleum Industry prOVIdes the
facumes needed for thIS type of contingency

Fmally, It IS Important to POInt out that the colhslOn of manne organIsms In the retentIon
nets of the Intake channel, espeCIally In March, reqUIres the mechanIcal removal of large
volumes of orgamsms that dIe dally and over a penod of almost 30 days For thiS
operatIon, the load level of umts has to be reduced

•
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• Table 13
AIr Quality Standards II

-
Pollutants Sampling Penod IlQIm' ppm

-
SO, Annual average ~ 80 003

.... 24 continuous hours 365" 014

Particles In Suspension Annual geometncal average~ 75 -
Average 24 continuous hours

260·

Carbon Monoxide Average Bcontmuous hours 10000 9

-
1continuous hour that should not be
exceeded 40000 35

<:
Hydrocarbons I.,lhaulrnelllallel Average 3contmuous hours 160 024

.. (OllpIISIllllllmelhanlll

Total oXidants Average 1continuous hour 240 012
(such as ozone)

Nitrogen DioXIde Annual Average ~ 100 005

Observations

Any power

Values not above 2 In the
Rlngelmann scale for periods of
2 mtnJh

Power < 50 MW
Power 50-250 MW
Power> 250 MW

250
175
150

1,150 ppm

4,500

1 In Rlngelmann scale Unit

Table 14
Malumum Limits of EmISSion for

Fuel-Oil-Fired Thermoelectric Power Plants

Pollutant

Carbon Monoxide

Capacity

Solid PartIcles

Any mdustnallnstallatJon that uses
fuelod

.. b-==__-=======:b======....====:b==-==""""'=== ,;;';J~

.... 1--_ 4'¥'-,. - :r"- ..... ,t

..e -~~g ~ Iff iii~'" 'w"C:; ..JfIi ~ --{,,~~~~,V~"},,.-AI:; -i"J!.iE r-ij£~ ':~~"fQ

•

•
BEST AVAILABLE COP'f
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7. INSTITUTIONAL AND LEGAL ASPECTS

The MlniStry for Environmental and Natural Renewable Resources (MARNR) has
eXIsted m Venezuela SInce 1976 It was created wuh enactment of the EnvIronmental
Law that same year, With the general obJectlve of defimng an envIronmental pohcy and
estabhshIng standards for envIronmental quahty to ensure the sustamable explOltanon of
natural resources

Within thiS Ministry, the Environmental Management Department and the
Envrronmental Research Department are In charge of environmental pollution studIes
The fust of these departments coordmates the programs for Improv1Og envIronmental
qualtty and deals WIth enVIronmental conflIcts stemm10g from 10dustrIal concentrations
The EnVIronmental Research Depanment pnncipally momtors and measures pollutants,
and studles and evaluates standards

•

As of Apnl 1992, by means of Decree 2,213, the MARNR IS empowered to requIre
accordlng to Its own cntena-Envlronmental Impact Assessments (EIAs) for Investment
projects (mcludIng dIfferent forms of electrIcIty generanon) Approval of the EIA IS part
of normal construction conceSSIon and authonzauon procedures The Mimstry wIll
request the Interested party to present some terms of reference, the general contents of
WhICh are found In the above-mentIoned decree

To ensure comphance WIth EIA recommendatIons, those In charge of the project wtll be •
requrred to set up guarantees from banks or endorSIng firms In behalf of the country

When the presentatIon of an EIA IS conSIdered necessary, It must eventually be approved
by the MARNR and It WIll become a document open to pubhc consultatIon In any case,
all of the projects Included In the hst In Chapter II of Decree 2,213 are bound to fIll out
a quesuonnme, WhICh constItutes an EnVIronmental Impact Statement (EIS)

Other decrees InvolVIng electnc power plants are Nos 2,211 and 2,216 govermng the
handbng of dangerous wastes and non-dangerous sohds, whIch affect, for example, the
disposal of ash WIth a hIgh metal content, No 2,217 govern1Og nOIse pollutIon, No
2,220 govern1Og aCtIVItIes capable of provokmg changes In water flows, obstructIons.
and sedImentatIon problems, and espeCIally Nos 2,224 and 2,225 estabhshmg the
standards for the hqUIds dumped Into bodIes of water and atmosphenc pollutIon,
respectively

To ensure comphance WIth the above-mentioned decrees, the Cnmmal EnVIronmental
Law was passed 10 January 1992 It claSSIfies premedItated or aCCIdental actIons, WhIch
detenorate natural resources, human health and comfon, as cnmes pumshable by law
WIth sanctIons that range from Impnsonment to carrymg out communIty work The
Includes Arucle- 44,-whlCh establlsltes sanctIOns WIth pnson sentences from 6 months to
2 years and fines from 300 to 600 days of mInImUm wages for Violatlons of aIr qUalIty
standards •
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a Continuous NOIse EquIvalent (Leq)

• DlUrnal Penod
630 to 21 30

75dBA

Nocturnal Penod
21 30 to 629

65dBA

b NOIse level that cannot be exceeded for more than 10% of measurement tIme

DlUrnal Penod
75 dBA

Nocturnal Penod
65 dBA

•

•

8. MAIN CONCLUSIONS AND RECOMMENDATIONS

From what has been said, It can be concluded that-owing to Planta Centro's low
unlIzatIon factor to date and the use of low-sulfur fuels-the envIronmental Impacts m
the area of Influence, after 10 years of operatIon, can generally be classIfied as mIld or
low-moderate, If constructIon-related lInpacts are also taken Into account

The most Important general conclusIOn IS that the locatlon of the power plant m one of
Venezuela's largest Industnal centers, In the mIdst of hIghly pollutIng mdustrIes, along
wIth the pollution produced by Intense automobIle traffic on the hIghways and roads
runnIng through the area, requIres a complete Inventory of all pollutIon sources This
study would help to IdentIfy the major sources of emISSIon for specIfic pollutants (802'
N02, CO, metals, etc) and consequently would foster the adoptIon of more specIfic
mItIgation measures for determmed establIshments

Another essentIal aspect, as a result of the above-mentIoned general conclusIOn and the
hIgh levels of some of the pollutants In the area of Punta Moron, IS the need to establIsh
a mOnItOrIng network that mcludes at least the systematIc measurement of sulphur
dIOXIde, total panlculates, and lead, as concentratIons of these parameters are already
reaching values requmng observation ThIS type of network can only be Implemented m
cooperation with all the IndustrIes In the area-mcludIng CADAFE--coordmated by the
MInIstry for the EnvIronment and Natural Renewable Resources and WIth the
partIcipatIon of other publIc entities such as the MIIllStry of Health and the MInIStry of
TransportatIon and CommunIcatIons An arrangement of thIS nature would allow shanng
the costs that such a network ImplIes

At the same tIme, It IS recommended that the MInIstry of Health carry out an
epidemlOlogical study on the health of the area's mhabItants, focusmg on mdustnal
pollutIon, It can m1tlally be lImIted to analyzmg the pollutIon stemmmg from elements
whose concentratIons are above legally permISSIble standards ThIS recommendatIon IS
partIcularly Imponant for lead as ItS concentratIons In sedIments and Intenor waters
were hazardous even In the measurements taken more than 10 years ago
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All" qUalIty standards and emISSIons of fixed sources dll"ectly affecting the operation of a
thermoelectnc plant are presented In Tables 13 and 14 These standards must be
comphed wIth by eXIsting mstallatlons, prOjects that are bemg Implemented, and those •
In the planmng phase

Arr standards are dIVided Into 1) air qUalIty and 2) emISSIon hmlts AIr qUalIty refers to
concentranons that can only be exceeded dunng an estabhshed fracnon of tune, whereas the hmIt
on emISSIons IS the maxImum concentration permISSIble from the stack or flue, aimed at
protecnng human health These standards also estabhsh the analytIcal methods for sample talang

The standards for dIscharge mto the manne-coastal enVIronment establIsh that these
dIscharges can occur In areas where there IS a rapId mIXIng of the hqUId spIlled Into the
receptor body MaXImum lImIts and range of vanatIon of the mam phySIcal-chemIcal
parameters lInked to thermoelectnc productIon In manne-coastal enVIronments are
summanzed In Table 15 In addltlOn, standards establIsh that the temperature of
dIscharge Into the martne enVIronment of hqUId effluents WIth a dIfferent temperature
than the receptor body In the area of the thermal mIxture, should not be greater than 3·C
compared to that of the receptor body

The levels of enVIronmental nOIse In Type V zones-whIch corresponds to the area
where Planta Centro IS located-should respect the values shown below, untIl the Umted
States standards of 85 dBA for IndustrIal enVIronments IS adopted

•
PhYSlcal-ehemlcal Parameter

Mmeral ods and hydrocarbons

Total copper

Total chromium

coo
Total mckel

pH

Total lead

Solids In suspensIOn

Zinc

Chlorate Blocldes
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Maxamum Limit or Range

20mgll

10 mgll

20mgll

60mgll

SOOmgll

20mgll

6-9

oSmgll

60mgll

10 mgll

OOSmg/l •



•

•

•

The specific recommendations for Planta Centro are closely hnked with the general
conclUSIOns and recommendations, especIally If the power plant's utIlIzatIon factor IS
mcreased Although, dunng ItS more than 10 years of operauon. the power plant has not
been Punto Moron's malO source of atmosphenc pollutIon and the probable converSIon
of Its five UnIts to burn natural gas would preclude the need to adopt additIOnal
mitIgatIng measures, CADAFE must nevertheless promote an mventory of pollUtion
sources and the estabhshment of a momtonng network

If the decIsIOn IS made to contmue generatIng electrIcIty wIth fuel 011, It would be
adVIsable to repaIr the cyclone separators of umts 1 and 2, 10 addItion to mstallIng thIS
equIpment, wIth speCIfICatIOnS of no less than 60%, 10 uOlts 3, 4, and 5

Although the results of the dIspersIOn models prOVIde a good estImate of the
concentratIons of pollutants, 10 the worst of cases smce full-capacIty data (2,000 MW)
were used, 11 IS adVIsable to conduct a SImulatIon WIth real generatIon data so as to
better calIbrate the models In addmon, future SImulatIons must also 10clude other
sources of pollullon The results of models used to SImulate the emISSIon and transport
of pollutants from only one source of emISSIon, 10 an area where there are other sources
of contammallon that are probably more Important than Planta Centro, are of httle use

LikeWIse It IS recommended to contmue the systematIc momtonng of water qualIty 10
the area of the dIscharge channel for the parameters speCIfied by the MARNR, at least
tWIce a year

Fmally, the prOVISIons of Venezuelan envIronmental legIslation and the reqUIrements of
mternallonal f10ancIaI orgamzatIons Justify the creation of an envIronmental unIt wIth10
the organIzational structure of CADAFE The ImmedIate task of thIS umt would be to
conduct envIronmental assessments 10 eXIstmg Installations and to prepare the terms of
reference for the enVIronmental Impact assessments of new projects
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1. INTRODUCTION

The It31pu Hydroelectnc Complex has a strong mter-relatlonshlp with Its surroundmgs and with
....-

reglOnal mtegrahon 10 terms of envuonment and development - -~.

The synergism between the two IS governed by the region's mtegrated planmng and the environmental
actions Implemented 10 proJects, programs, and research, m the reservoir's entire area.

-
EnVironmental measures mvolve 21 different fields of achon (Figure I), all of them mterrelated, auned
at mltlgatmg the reservou's detnmental effects and preservmg Its multlple uses, promotmg self
sustamable development, and Irnprovmg the quality of hfe of the populatlons hvmg along Its banks

2. HISTORY

On June 22, 1966, the Iguacru Act was Signed by Brazli and Paraguay This was the begmn1Og, 25
years ago, of a senes of deCISIOns that would eventually culmmate 10 the comnnsslOn1Og of the Italpu
Hydropower Stauon

As a result of the agreement, the 10mt Brazlhan-Paraguayan Techmcal COIDlDlSSlon was created, 10

1973 It Issued SpeCial Report No 4 "Acknowledgment of the Project's Ecological Effects" TIns
report presented the malO probable environmental effects steIDlDlng from the proposed altemahve

In May 1974, the BmatIonal Italpu Entity was formed Its mtemal regulauons established that
environmental preservation as well as preventive, corrective and conservauonal measures of the
natural resources and sanitary conditions of the area of hydroelectnc explOltatlOn and reservOIr carne
under the Junsdlctlon of the Coordmatlon Board

In order to meet these responslblhtles a speCific structure was created to prepare and Implement the
BasiC EnVironmental Conservation Plan, approved by the Executive Board m 1975

This Plan clasSified the environmental actions mto three mterrelated fields phySical, biotIC and
SOCial The latter mcludes cultural aspects such as archaeology, history and Its mulnple pOSSible uses,
and the prevention of endemiC diseases and sanitation Questions regardmg expropnatlons and
resettlement were handled by the Legal Department of the ltalpu Entity

The BasiC Plan, as estabhshed by thiS document was substituted 10 1982 by the Executive Plan for the
ReservOir's Area This Plan, In addlnon to directives, recommended the SOCIa-EnVironmental Pohey
of the Entity and the Procedural Standards for enVlronm.entallssues
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• 3. ITAlPU DAMAND PARANA RIVERBASIN

3.1 Loc:atJon

The Italpll hydropower statIon takes advantage of the hydroelectnc potennal of the stretch of the
Parana RIver adjacent to the Braztl and Paraguay LIkeWIse, the sovereignty of thiS natural resource IS
shared by the two countnes

The dam IS located 23 5 kdometers from the mouth of the Igu~u RIVer, which m tum constItutes the
border between Braztl and Argentina.

Therefore, ltalpll IS the most downstream of all the other hydropower stations, eIther already eXlstmg
or under constrUctIon, m the Brazlhan part of the Parana River Basm (FIgure 2)

F"lQure2
Locabon of ItaJpu

•

•

I.AalL

H'DROEL£CTR'CA
DE 'TA'PU
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3.2 Hydrology

The draInage area of the Parana RIver to the ltalpu Dam amounts to 820.000 square lalometers. whIch
accounts for nearly 25% of the RIver Plate Basm

In the area of Itatpu, the Parana RIver runs for an approxImate dIstance of 151 kilometers In a general
north-south dIrectIon The ongInal channel had a deep gully, dug 10 basalt, which started at the head
of the ReservOIr at "Salto Grande de Sete Quedas." or Guafra Waterfall

The 120-meter difference 10 level has two stretches With different slopes The first 40 kilometers.

where the waterfalls were located. were the steepest, they are now under water Afterwards there are
vanous slopes rendenng any navigatIOn between the former localities of Port of Adela, Port of
Mendes and Guaira Impracncable Over the rest of the stretch, a progressive broademng of the banks
can be observed

•

In the area of the dam, the Parana River has a depth that fluctuates around 45 meters dunng normal
flow. With a WIdth of nearly 400 meters The flattest area of thiS place IS formed by a rocky bank lD

the middle of the nver called Itatpu Island which. dunng penods of less water discharge, rose above
the water level and was about 250 meters long and 80 meters Wide The annual average discharge
recorded 10 Guaira over a 62-year penod IS 9.319 cubiC meters per second The nver's flow fluctuates
between a nummum of 2,852 (October 1945) and a maximum of 39.790 cubiC meters per second
(June 15. 1983)

3.3 Climatology •
The chmate of the ProJect's region IS subtropical. WIth an annual average temperature of 21°C.
rangIng from a maxunum of 40°C to a mlmmum of -4°C Average annual ramfalils on the order of
1,650 mm, WIth average evaporanon on the order of 1.000 mm

34 Geology

The regIonal geology IS typiCal of the general hIghlands that occupy a large part of the southwestern
and southern Brazl1 and eastern Paraguay It IS charactenzed by ItS umformlty. WIth thick basaltic
honzontal dIscharges umformly mtersected by layers of cracks It IS also known as the "Parana Trap"

On the Site of the project, the slopes of the channel on above the nver's water level are very steep
nearly 70 meters hIgh Afterwards. the topography on both banks becomes soft and undulating untIl It
reaches a plateau at an elevation of 250 meters above sea level

3.5 Edaphology

In the Guafra regIOn where the head of the ReservOIr IS located. 10 the Parana RIver there IS the
southern tIp of the C81ua sandstones The types of sod found farther south are qUIte different. the
percentage of clay IS under 15%. whIch makes them hIghly suscepnble to erosIOn The soils found •
around and under the ReservOIr. called red latosols or structured pInk soil. have on the order of 80%
clay and are more resistent to entramment
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4.1 - TheDam

The maID concrete dam of the ltalp6 Project IS of the gravlty-sptllway vanety and has a length of
1,064 meters, Its mmumum elevauon above sea level IS 225 meter, With a maximum height of 196

meters measured from the lowest pomt ID Its foundation For Its constmctlon, 6 5 mtlhon cubiC

meters of concrete were used

The lateral dam on the nght Side, With 986 meters, IS of the buttress type and connects the spillway
with the malO dam From the spIllway, an land embankment of 875 meters, reaches the natural
ground

The powerhouse IS connected to the natural terrain on the left bank by means of a rocktill dam
followed by another dam which IS earth-filled and IS 4,278 meters long

4.2 Hydropower Statlon

The statton's power mng IS 12,600 megawatts, obtaIned through 18 generators at a ratio of 9,333
kIlowatts per flooded square kIlometer The water mtake IS located 10 the upper part of the mam dam.
Each generator has a FranCIS-type turbme Wtth a power ratmg of 715 megawatts NOmInal discharge
per turbme IS 700 cubiC meters per second With an average nommal fall of 112 9 meters

The power generated IS tranSmItted through 8 aenal lInes of 525 kV (four of 50 Hz. which feed a
substation on the nght bank, and four others of 60 Hz, on the left bank) The mterconnectton to the
Brazthan transmtSSlon system occurs 10 alternate current With a voltage of765 kV

The Paraguay substatlon supphes the system of that country whtle allowlDg any surplus power to be
used to feed the Brazlhan system. by contmous-current tranSmISSion

4.3 ReservOir

At the normal maxtInum water level (elevation of 200 meters), the ReservOir has a gross capacity of
29 bdhon cubiC meters Of thiS volume, 38 6% corresponds to stationary waters below the adduettOD
level The tree-covered surface has 1,350 square kilometers, of which 43% are on Paraguayan
temtory and 57% 10 Brwhan (Figure 3)

The proportton of flooded land to mstalled capacity IS 0 107 square lalometer per megawatt, and the
coeffiCient for affected population IS 3 64 Inhabitants per megawatt At the foot of the dam, the depth
reaches 170 meters 10 the old channel Average depth IS of 21 meters

To fill the water basm, whIch began 10 October 1982, ten days were reqwred for the water level to
reach the spillway's crest lme

93



Around the ReservoIr, a tree-covered envIronmental buffer-slOp was estabbshed, WIth an average
Width of 285 meters on both banks This stnp Includes a legally establIshed l00-meter area for •
permanent preservation, m comphance with BrazIhan and Paraguayan forest-protection laws There IS

also a 5-meter buffer-stnp, measured vertically from the reservoir's level to a heIght of 225 meters
above sea level

The buffer-stnp covers about 63,376 hectares and extends along a a dlvldmg hne of2,9191a1ometers

With the formation of the lake, 66 Islands emerged, of whIch 44 are located on the BrazIlIan SIde The
largest of these was for the Santa Helena BIOlogIcal Refuge All of these Islands are for permanent
preservation and therefore no human settlement has been authonzed

SIX SpeCial umts were created WIth the purpose of ensunng bIOdIversIty of both flora and fauna two
BIOlogical Reserves of Llmoy and Itav6, three BIologIcal Refuges of Santa Helena, Bela Vista, and
Tatl YUpl, and the MaracaJu Bmatlonal Park These umts amount to a total of 32,367 hectares

FJgUl83
Map of the ReservOir
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PREVENTIVE AND CORRECTIVE ENVIRONMENTAL ACTIONS
(prior to the formation of the reservoir)

•

•

The sectton on ecological effects of the 1973 feasibility studies had the good foresight of pOInttng out
those areas where possibilIties of envlfonmental problems might eXist The EntIty's BaSIC
EnVIronmental Conservation Plan recommended that the scope of these studies be broadened so as to
venfy the effective nsks of negative Impacts and how to solve them

There ensued, therefore. a penod ofmventones, surveys and studIes m the soaaI. biological and phySIcal areas.

5 1 ArcheologIcal and HIstoncal Surveys

Archaeological surveys were started m 1975 Over a seven-year penod, 237 SiteS were discovered and
171.449 vanous relIcs and remams were retneved. classified mto phases and traditIOns. and dated, the
oldest ones datmg back to the year 6.100 B C

The difficult reconstruction of the culture of these people was based on artIfacts and mstruments used
by these groups m theIr daIly hvmg Among the matenal found. there are many arrowheads, PieceS of
pohslied quartz. used as male ornaments called "tembetas". and glass beads bearmg witness to
contacts between the native population and the Europeans

Research contmued on the banks of the Parana River, 10 Guaira. where the discovery of a large
number of new SiteS Justified the creatton of an envIronmental preservatton area where a pmmtlVe
village could be constructed At the same time. hlstonans were contracted to research the hiStory of
modem settlement 10 thiS region, based on documents and local observations TIns work led to the
publIcation of a book entitled "Mensus. Obrageros e Colonos". wluch narrates the evolution of the
western part of Parana from the time of white slavery for explOltmg mate-herbs by foreign developers.
until the begmmng of present settlements

5.2 Inventory of Forest Resources

Forest mventory on the BrazilIan bank. conducted by the School of Forests of the Federal Umvemty
of Parana. Identified the native plant vanetles From these. It recommended those species that were
most SUitable for reforestmg the Islands. the buffer-stnp, and the refuges. by accumulatmg, ennchmg.
and recovenng the affected sectors

The flora surveys Identified the natural regeneration trends among the wtld fruit species New
techmques for plantmg were recommended

One of the mventory's proposals was to concentrate trees 10 those areas where there was a major nsk
of damage. such as the d1V1dmg border With Braztl where a tree wall was planted

The tree wall was begU11 m 1979. USIng nearly one rmIhon saplmgs from 49 chfferent Species In an area
OCCUPied by annual agncultural crops. m lands that had not yet been expropnated Even now thIs tree wall
continues to have a pleasmg VISual effect and IS effectlve for the work bemg carned out In the buffer-stnp
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Even before the reservOir's creanon, sites that later on became Islands were reforested TIllS reduced
costs due to the ease of access at that time •

The IOventory of woods and forests measured the potential timber that would be flooded In BrazIl.
thiS area did not exceed 8% The former owners were authonzed to extract thiS timber over time,
which meant there was only a small amount of trees at the time the reservOir was filled

In thiS regard, the IOventory carned out on the nght bank confirmed a large vegetatIon potential
There were doubts as to the effects of these forests on the quahty of the reservOir's waters Studies

measured the potential of the oxygen demand provoked by different quantities of plant matenal It

was concluded that mayor eutrophication problems should not be expected

Then, as a measure to favor future multipurpose use of the water, It was decided that there would be a
sectoral loggmg of 80 hectares of these forest lands, up to 20 meters Wide As foreseen, remammg
plant wastes did not damage the quality of the water

To supplement the forestmg programs, three large nursenes were set up m Brazd and one In Paraguay

Until 1991 more than 140,000 saphngs were planted and 90,000 bushes In the 5,134 residences of the
three housmg complexes on the BrazIlian Side On the Paraguayan Side, there are seven housmg
complexes With a current total of 2,124 residences where more than 200,000 tree saplIngs of ddferent
species were used

5.3 Water EnVironment Impact Assessment •
In order to evaluate the probable Impact that the transformatIon of the Parana RIver's flow would have
on the water envlfonment, 10 1973 the Iwpu Entity Imtlated studies dunng the project's feaslbllty
stage, StartIng With a momtonng of sedimentation 10 the area under study

Starting m 1977, With the hmng of an EnVironmental ConsortIUm (COMAM), conslstmg of CETESB
(Sao Paulo), ARH now referred to as lAP (Cuntlba) and HIDROCONSULT (AsunCIOn), the followmg
programs were lDIUated hmnology (phySical-chemIcal, hydroblologlcal, bactenologlcal.
eutrophication, pesticide and metal waste assessments), sedimentation, and Ichthyology The stretch
of the Parana RIver and Its tnbutarles wlthm the Iwpu Project area were also momtored

LikeWise, at the close of the contract With the COMAM, studies continued to be conducted by means
of agreements and mdependent contracts With those or other mstltutlons, enablmg a follow-up of any
eventual alteratIons that the new ecosystem mIght undergo

The water quality assessment of the Parana River began With a momtonng of 20 samplmg sites
(Figure 4) where almost 60 parameters were measured on a monthly basiS

These hrnnologtcal studies are still bemg carned out, obVIOusly With VarlOUS adjustments In terms of
frequency, methodology and location of the samphng SiteS for physlcal-chelDlcal. bIOlogical, heavy
metal, and agro-tOXIC parameters 10 water, bottom sediments. and fish
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Figure 4
Water Quality

• Water Quality
Monrtonng Network
Penod 02177 10182

This hmnologlcal mformatlon provides a highly valuable histOrical senes as a result of the
transfonnatlon of the nver mto a reservOIr

Regardmg the sedimentology (1972-1974), the Parana River Studies Group calculated that the amount
of sediments earned was 27 mtllton tons per year From 1977 to 1979, the COMAM conducted
sedlment-measunng studies and estimated that they amounted to 12 mtlbon tons per year Once the
reservOIr had already been cre3te(f. -m 1986-1989- the EnVlfonmental Geologyand Engmeenng finn
(GEA) calculated that sediments amounted to 14 nulhon tons (Figure 5)

In all of the studies camed out, sediment concentranons were deternuned outside the ramy season
Therefore keepmg m nund that 70% of the sediments are carned dunng high ramfall penods and the
major differences m the results a correct prognosIs as to the reservOIr's stltmg time would be dtfficult
to make Nevertheless, on the basIS ot the consultancy work of Hans Albert Emstem and James A
Harder, and adJusnng the value of 27 mdlton to 45 mdbon tons per year due to the nonltneanty of the
concentration function x hquld dIscharge and other unknowns, sIltmg tIme, at a height of 197 meters
above sea level, would be 340 years
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Figure 5
Parana River Basin
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5.4 Research on FISh Population

Ichthyology research-uslOg all types of fishmg equlpment-determmed the vanety of fishes eXlstlOg
m the ecosystem's different water environments

Among these. the areas upstream and downstream from the IguCl\=u Falls and Its tnbutanes 10 the
region of direct mfluence should be highlighted Of these, 117 Species were exclUSive to the Parana
River. of which 60 were only found downstream from the falls and 13 upstream, With 44 vanetIes
common to both stretches of the nver In the tnbutanes. there were 12 fish species

A great alteration was expected 10 the eXlstlOg fish commuDlty when the reservoir was created
However. species hke the "dourado" or "surublm". and others of commerclallmponance. did not
disappear from the lake

s.s WUdbfe Inventory

Another project Identified the wIldhfe on the land that would be flooded TIus work had greater
emphasiS 10 Paraguay. where the adjacent woods sheltered a greater number of anImals

Thus, observatIons and work began before CUttlng down the remamlOg woods. facIlltattng the capture
of more than 2.000 land animals over a two-year penod ArmadIllos, deers. along With other anunals.
were captured and taken to the Alvorada Temporary BiOlogical Refuge

The observations 10 Brazll and the IOventory 10 Paraguay helped detennme the number of people. the
type of equipment. and the amount of matenal needed for the subsequent rescue operanon

The panlClpatlon of the Iwpu Entity 10 other rescue camp81gns camed out 10 Foz do Arela, Santlago
Falls. and Agua Vennelha was CruCial 10 the tramlOg proVided for handlmg the rescued ammals

Trammg m uSlOg tranqUIlIzers, cont8lnment, vetennary attention, and other procedures for handlmg
the wtldhfe was proVided to the teams In the Alvorada Temporary Refuge and later on m the Bela
Vista BIOlogical Refuge The Alvorada Refuge was created 10 an area of reSidual forests. 10 a land
that was bemg opened up when It was deCided that ItalpU would be flooded This area was
expropnated before the others. wnlcn facdmuea IlS-settlement-SIX months-pnor to the begummg of
the floodlOg. the ammals and equipment were transferred to the Bela Vista Refuge

5.6 WUdbfe Rescue

The Mymba Kuera Operation used a total of 33 teams With 11 operational centers from where the
boats would depart each dawn retummg later WIth the anImalS

In Brazil, the vehIcles took the ammals to the Bela Vista BIologIcal Refuge for selection and
eventually vetennary care In Paraguay. the destmatlon of these animals were the reserves closest to
the rescue pOlOts
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There were 36,450 ammals from 54 species rescued on both sides-a relatively small number 10 view
of the reservoIr's dimensIons TIus was probably due to the prevIous deforestations and the chances •
gIven to the animals to relocate on their own on the banks Of the anImals that were rescued, the
rnaJonty hved 10 trees There were 4,760 snakes of the Bothropus and Crotalus genus captured. as
well as nJararacas" and rattlesnakes, they were all sent to the Butanta InStitute m Sao Paulo The rest

of the animals were released m bIOlogical refuges and reserves where, due to the prevIous human
settlement, there was httle eXlstmg fauna.

Operatton Mymba Kuera moblhzed a total of 800 people, 31 vehicles, 30 motor boats, and 1

helicopter, 10 addition to 250 worlc1Og hours per person and 20,740 lIters of fuel There were no
accidents ,.. •

5 7 Cbmate Studies

Even m thiS phase, a senes of meteorological data was analyzed m order to charactenze regional
mtcrochmate patterns and Its generatmg factors and to detect the vanattons takmg place as a result of
the reservolt's creation

LikeWise, dunng the stage precedmg the reservoir's formation, measures were taken to resettle t!Je
mhabltants and works earned out to mamtam the road mfrastructure, supply eleetnctty, and enswe
communication between the commumtles and land-hold1Ogs that would rernam Isolated because of~
reservolt

5.8 Expropnatlon and Resettlement ofPopulation

•
Thts work was 10tenstfied between 1975 and 1981 The processes mvolvmg mventones, evaluations,
legal support for ownership regulations, negotiations, follow-up on the gradual departure of
expropnated persons, and all other related work were successfully carned out

In Braztl, 6,900 rural properties and 1,600 urban ones were expropnated, mvolvmg around 40,000
people The 684 tenant fanuhes and 40 rural outposts were relocated Two communlbes-a rebgtous
commuDlty With 40 faIDlhes (199 persons) and an 1Odlgenous commumty of 19 fanultes-were
relocated .... 7

.Jc.J.

Subsequent mvesbgabons confirmed that these expropnated Brazthans resettled m accordance wrtb
current mtgratory fluxes toward Parana (86%), Mato Grosso (889 %) and Santa Catanna (l16~)

(FIgure 6) The rest mtgrated to other states The relocation process reqUired 136 buses and 219
bUcks

In Paraguay, there were 1,324 expropnatlons For different reasons, rangmg from mtSSlDg documents
to disagreements regardmg compensations, only 16 cases m Brazti were taken to coun and 28 10

Paraguay
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Figure 6
Migratory Flow of Expropnated Persons· Percentage by State
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S9 RegIOnal Insertion (Relocation of Infrastructure ID the ReservOir's Area)

•

The Infrastructure establIshed In the area of the future reservOIr was designed to solve the expected
cases of Isolation In order to have a notion of the scope of the problem, suffice It to say that 40 new
bndges were buIlt. the largest was of pre-stressed concrete With an extension of over 500 meters The
total length of all the bndges budt amounted to 1.264 meters

To re-estabhsh IntelTUpted connections and Improve transportation conditions In the affected region.
the Italpu Entity opened and graded 231 kdometers of roads. put gravel on another 930 kilometers.
and paved an addition 77 kdometers With asphalt The Entity also constructed the port faclhtles for
the traffic between Gualra and GUaIra Falls. where the customs buIldings was budt

Other tasks Involved the transfer and remodeling of schools. the exhumatIon of tombs to cemetenes
away from the affected area. the reconstruction of churches and recreatIOnal areas. the relocatIon of
telephone and electnc power hnes. etc This work was necessary to asSiSt the mumclpahtIes that were
not prepared to receive the large numbers of mhabltants being resettled over a short penod of tune
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In additIon, other works were carned out 10 the reservOIr's area of dIrect mfluence The SpecIal
Program for Western Parana (PRODOPAR) provIded the financIng for these tasks 10 Braztl ThIs •
program was conceIved to Implement a set of projects aImed at COpIng WIth the Project's Impact on '
the region, aVOJdmg the SOCIal problems and structural dIstortIOns that had already been observed m
other slmdar undenakIngs, and promotmg regIOnal development

ThIs Program was Implemented between 1975 and 1982, many projects were carned out, generatIng
expectations for other projects that could not be Implemented because of the progressive reduction of
avadable resources

LIkewIse, the Government of Paraguay allocated resources to deal WIth SImilar problems on the nght

bank, alongSIde those that the Bmatlonal Entity had laId asIde for thIS type of actions

y

6. SOClo-ENVIRONMENTAL CONSOLIDATION ACTIONS
(prior to the formation of the reservoir)-.,1'....... ...

In the early hours of October 13. 1982 the gates of the by-pass channel structure were opened. closmg
off the course of the Parana RIver It took less than two weeks for the water to nse from 100 meters to
20581 meters above sea level, the water remaIn stable at thIS level unttl June 1984, at which time the
reservorr was filled and reached the operatIng level of 219 60 meters above sea level Thus, the phase
of effectIve Impacts concluded

6 1 ConservatIon Pnnclples

In order to comply With what had been agreed upon 10 the Executive Plan for the ReservOIr Area.
several soclo-envlronmental projects were Implemented. with the follOWIng conservational gUldehnes

a To coordmate alternative uses so as to ensure the pennanent and WIde range of uses of natural
resources, espectally water, so that no smgle use hampers the development of others. as a whole

b To conSIder SOCIal Interests, so that the largest number of users can take advantage of the
benefits stemmmg from the reservOIr on a permanent basIS

c To protect and maIntam essential ecolOgIcal processes, Identified In the trophIC chams of bank
and lake envrronments that are part of the hVIng system that man depends on

.. I

d To preserve nature, WIth Its enure genetic vanety. by protectmg slgmficant samples of ongmal
envrronments or by recreating enVIronments adequately re-arranged and protected

•

On the baSIS of the above-mentIOned cntena. consolIdatIon measures mvolved two convergmg
approaches the first was ecolOgical. aImed at supponmg the estabhshment of the new enVIrOnment;
and the second was econOmIC, hoked to the Implementation of alternative uses compatible WIth the
pnmary function of generating hydroelectriCIty In the reservorr and geared to extendmg benefits to •
adjacent commumtles
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6.2 Lunnology

This momtonng tncludes studymg the Impact provoked by the reservOir on the water envIronment,
evaluatmg the behavIOr of the quahty of mcommg water. the dammed water of the reservOir. and
outflowmg water. and charactenzlOg the causes. effects and consequences of the alterations suffered,
keepmg In mmd water hfe. multiple uses. and electnclty generation These studies are carned out by
momtonng the ph,slcal-chemlcal and biologIcal parameters as well as those for heavy metals and
agrotoxlcS m the w~ter. bottom sediment and fish, all of which are mputted mto a large data bank
These data provIde a back-up for the ItaipU Entity and the two governments, for the nanona! and
mternatlonal commumty. m vIew of the consIderable sCIentific SubSIdIes that are needed for thIS area
of engmeenng They have been convened lOto a hIghly valuable hlstoncal bank of data of mterest to
both the electnc power sector and environmental SCIences

On the basIS of the evaluatIon of all the parameters analyzed over these years. It can be asserted that
the waters of the ItaIpu ReserVOir are wlthm the tolerance hmIts for water hfe and multIple uses
(Figure 7)

•

•

Figure 7
MOnltormg of Sediments and Water Quality

legend
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6.3 Cbmate Vanatlons

The InstItute for EnvIronmental SanItation of the Pontifical CatholIc UmversIty of Parana
(lSAMlPUC) earned out mterpretIve studIes of the data generated by Itatpu's meteorologIcal stations,
takmg 1oto conSIderatIon the four years pnor to the formatIon of the reservOIr and companng thIS data
WIth the ensu10g mne years It arrIved at the followmg conclusIon

A small, statIstically neglIgIble nse m temperature, relatIve air humidity, and wlOd, hmlted to the
mUDlclpalttles adjacent to the reservOIr, was observed (see Table I)

Table 1 Climate Variation

•

Mean air temperature
Mnmum mean air temperature
ReIatJVe 811' humidity
Thermal amplitude
Wilds

1979/1982

2100°C
1630°C
760%
135°C
eatrn

1982/1991

2150°C
1660°C
nO%
1110°C
Breeze

•In 1983, a sudden drop In thermal amphtude was recorded, after the ReserVOir had reached Its
maxImum level, thiS shift stablhzed the followmg month and has mamtatned the same level until now

6 4 Consohdatlon of the Buffer-Stnp

Good water condItions and erOSlOD control of the agncultural areas on the banks wdl be achieved by
means of a buffer-stnp (Figure 8) On the Paraguayan Side, the banks have generally kept their native
flora On the Braztban Side, a program for restonng the woods IS bemg Implemented Smce the
forest around the lake prOVides sustenance for wtldhfe, It must have the subtropical raIDfall
charactenstlcs of the ongmal woods Because of thiS, preferably native vanetles 10dlcated an the
above-mentioned forest mventones are beang planted

The restockmg nursenes produce 112 natIve specIes, of which 45 are wdd fruit trees BeSIdes these,
there are more than 16 other frwt-beanng vanetles that are not native

To date, m the Brazthan area. whIch has an area of 28,000 hectares, 140 mdhoD saphngs have been
planted

The reforestmg should have started when the ReservOIr was formed However, econonuc reasons did
not pernut thiS project to start unn1 two years later Once started It was done through the agroforestry
system WIth the participation of hundreds of landowners on the banks of the reservoir
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• Figure 8
Buffer-Strip
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•

The curtain formed by the planted forested clearly defmed the dlVldmg lmes and made It easier for the
neighbors of Italpu to cultIvate In the buffer-stnp after the forests were planted By means of a
Commitment Agreement, those mterested receIved a concession to reforest the buffer-stnp m areas of
3 meters by 5 meters between the saplIngs Nearly 1,500 farmers cultivated stnps of com and yucca.
Without any tOXIC matenals, unttl the time when the shadows cast by the trees started mterfermg With
the farmmg

•
Almost four years later, It became Impossible to farm thiS land and grow crops, all attempts to do so
were abandoned In thiS manner Italpu managed to plant 8 rmlhon trees, free of charge, whIle
allowmg the participants to obtam finanCial benefits

RelatIvely few did not fulfill the agreement by not reforestmg, or after domg It, cuttIng down the trees
to prepare for a new harvest In view of the posltlve results obtamed, these few cases did not
mvalldate the program
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Among the subjective achievements of the program, was the advantage of havIng ensured the good
will of most farmers regardmg the buffer-strip ThiS good will IS Important for the area's •
preservation, especially In view of the relative frequency of field and forest fires In thiS region

Startmg 10 1985, plantmg was mtenslfied through hired reforesters USing the entity's resources, the
unforested areas and the plantings that had previously falled as weJl as those areas where fires had destroyed
trees, became the target of reforestation, leading to the plantIng of more than 4 1 mdhon saplings

These works as well as supervision of the Band are bemg contmuously momtored by 10 teams,

mvolvmg 18 pubhc offiCials, most of whom are forestry or agncultural experts, as well as the Entltfs

phySical safety team, conslstmg of 15 agents

In response to the future need for more dense forests 10 the future, there are currently 19 Jomt
expenments With EMBRAPA In order to study the development of 86 native Brazilian forest species

6.5 Establishment of ConservatJon VOlts

SIX locations were destined for conservation UOlts so as to preserve the natural hentage of the areas
affected by the lake through environmental conservation, research and education As was previously
mentioned, there are two biOlogical reserves, Lunoy and Itav6 10 Paraguay, with 15,702 hectares and
13,807 hectares, respectively, three BiOlogical Refuges, Bela Vista With 1,780 hectares, Santa Helena
With 2,245 hectares, both m Brazl1, and Tatl YUpl With 2,269 hectares on the other bank, and the
MaracaJu Bmatlonal Park which has 1,356 hectares Each uOlt IS treated differently dependmg on the •
alterations caused by man dunng the penod of Its creatlon

The Santa Helena Refuge had forest remains of no more than five hectares surroundIng a swamp All
of the rest consisted of agncultural lands which produced up to three harvests a year The area was
reforested and IS now bemg enhanced The fauna of thiS Refuge IS Varied and abundant, even though
It IS still bemg accbmattzed, as the forest has not yet reached full matunty

The Bela Vista Refuge had forest wastes, Without any wood of commercial value The Tatl YUpl
Refuge as well as the Itav6 and Llmoy Reserves had an excellent forest cover, when they were
created The MaracaJu Bmatlonal Park IS In the process of bemg planted

These conservation UOlts are showmg signs of complete regeneration, consohdatlng the recovery
efforts earned out there, which has been confinned by the return of wddbfe The appearance of
typical swamp antmaIs usmg the buffer-strip and the Iwpu refuges as migratory comdors should be
emphasized

6 6 RepopulanoD of Wddhfe

The return of fauna IS confirmed 10 Brazl1 through wl1dhfe lOventory and biology programs, the first
focusmg on mammals and another one on birds Investlgatlons have already IdentIfied 273 bud
species and 68 mammal species on the Paraguayan bank The specIes of most mterest for
conservation management to be adopted 10 the buffer-stnp and the Brazlban refuges have been •
Identified by these mventones
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Although sUitable conditIOns eXIst because of the forest development on the banks of the lake,
Incentives must be granted to ensure wtldhfe resettlement For thIS task a zoo was estabhshed on the
Paraguayan Side, which has been workmg WIth vanous Jungle specIes With success, notably the
"cachorro vmagre" (Speotlcus venatlcus), a rare and endangered animal On the Brazlhan Side the
Iwpu Wildhfe Breedmg Place was estabhshed. and It IS recogmzed by the mAMA as adequate for
carrymg out bIological and reproductive studies on native ammals for thelT Introduction back mto
nature

After four years, the results of the breedIng place are encouragIng At present, there are 371 anunals
belongmg to 55 speCies, and It was pOSSible to reproduce, among others, a speCIal deer (Mazama
rufina), 10 danger of ext1OctlOn m Brazil Other cases of reproduction have occurred WIth the tapll',
"quelzada". "cateto", and the "papagalo pnnclpe-negro" (black-pnnce parrot) Vanous ammals have
already been placed In the Refuge. among them the "tucano de blco-verde" (green-billed toucan)

These results testify to the effiCiency of the management In thiS way, the objective of ensunng land
bIodiversity IS ensured as well as water dIverSity, as wtll been seen below

6 7 FlShmg Management

The change m the course of the Parana River also Imphed a change 10 Its lotlc waters (flUVial) and
lentlc waters (lake) WIth direct effects on water hfe. affectIng the compOSition and structure of the fish
commumtles In the region

The fish survey carned out before the formatton of the ReservOir reveals the eXistence of 114 SpecIes,
With 102 of them downstream from the falls and 52 upstream

The fish caught after the dam was built (November 1983 to December 1991) revealed the presence of
172 species. of which 83 were registered around the ReservOir, 64 above the falls and 72 m the area of
mfluence

An analySIS of aquatic hfe mcludes the biology of the dommant speCies, the difference 10 the
composItion of present populatIOns With the ones that eXisted beforehand, the tendenCies and the
potential for future adaptations. and techmques and restrictions for fishmg species for commercIal
purposes Areas were Identified for egg-Iaymg. hatchenes, reproduction cycles, nutntlonal dynanncs,
stock of fishes and certam penods when llImts on the number of fish captured should be unposed, all
With the view to gUide the management declSlons for thiS resource

A census of the fishermen and thelT SOCioeconomiC conditions were mcluded Necessary
environmental mstructlons began. gomg over new techmques, approachmg mconvement methods and
restnctlons as to fishIng In the ReservOir The studies of fish bIOlogy have subSidIZed the preparation
of specific legislatIon

With the mcrease 10 pTlmary production. after the formatton of the ReserVOir. foragIng species
prohferated. benefittIng the development of many vanetles of commercIal mterest Thus. the expected
Increase 10 fishmg production was proven. estimated at 1.730 tons per year, and the IchthyolOgIcal
diversity was maIntamed (FIgure 9)
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F-tQure 9
fishing Production at the ltalpu ReservOir •
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It was observed that the tnbutanes were highly Important 10 reproductory rmgratlon (Figure 10) The
trophic condItions of the reservOir helped to shelter and develop young samples. which assumed the
charactenstlcs of the "place of feedmg" of the school of the species

The ltalpu Aquaculture Station was recently budt (end of 1988) m order to research the artifiCial
reproduction of native species and theIr development and support the fishmg economy through
mtenslve breedmg methods

~--. ...
The first results obtaIned m thIs Station were eggs laid by the "Pacu" (P,aractus mesopotamlcus). by
the "Cunmba" (Proclulodus scrofa). by the "Pmtado" or "Suroblm" (PseutioplatlStoma corruscans).
by the "Juncha" (Rhandw quelen) and by the "Dourado" (Sa/mmus tnaXlllosus) -

68 Development ofNettmg Tanks

The development of systems for mtenslve fish fanmng. through floatIng structures. referred to as
netting tanks. can Increase the reservolr's fishmg capacity, accelerate the time for fishIng the cultivated
fish through feedmg technology developed m ltalpu. for vanous native species studied

Notable results were obtamed With the "Pacu" (P,araetus mesopotamlcus). "PlracanJuba" (Byrcon
orblgnyanus) and the "Dourado" (Salmmus mtUlllosus), and more recently With the "Cunmba"
(Proclulodus scrofa) and the "Armado" (Pterodoras granuiosus) •
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• Figure 10
Migration of Fish In Italpu
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The netung tanks (Figure 11), even though dependent on some resources for theIr estabhshment, allow
for mtenslve breedmg, with their own low-cost mputs and teehmques that lead to a substanual return

The trophic state of the waters, the reservoir's progressive stabl11Z3.tlon, the apphcatlon of teehmques,
the selectIon of speCies, and the use of nutnents have converted thiS resource IOta a highly mterestmg
aCtiVIty 10 Italpu This eqUIpment certamly IS apphcable to other reservOIrS, With the necessary
adjustments

To give an Idea of the scope of thiS actiVIty, If 10 ltalpu only three hectares of nettmg tanks were
estabhshed, It would be poSSible to mcrease the gam obtamed through fishmg, currently eStimated at
US$3 65 rmlhon, to US$16 89 rmlhon per year
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Figure 11
Netting Tanks

6.9 Stucbes on Downstream FlSlnng. Channels for Egg-Iaymg

The Impact on the downstream fish commumty IS conSiderable When the spillway IS open. the
extreme oxygenatIon affects the hfe of the eggs and the larvaes resultmg from reproduction that has
occurred near the dam which IS an unsunnountable obstacle for upstream migratIons

When the spillway IS closed and all the volume of water IS bemg used for generatmg electnclty-=
WhICh stIll does not occur for a suffiCIently long penod of orne to analyze downstream effects, the
turbmed waters taken from a mean depth of 34 meters. may dIsplay low levels of dIssolved oxygen,
provoked by the thermal and chemical stratlficatIon observed m some months of the year TIus can be
equally dangerous to reproductIon, as has already been seen m other dams

•

•

To numnuze the unpact m thIS downstream stretch of the dam, the ltaJpti BmatIonal EntIty has been
studymg alternatIves for recovenng thIS area's fish populatIOn Because of the topographiciI
condItIons of the dam's heIght and financial reasons. surveys were carned out to budd a fish migration
channel for fish The developed project IS composed of a group of structureS (FIgure 12) (ladders,
channel, and SIde lake), whIch. by attracong the migratory schools, wIll mmImlze the enVIronmental
Impact on "reophdlc" specIes, thus promotIng the mcrease of fishmg production downstream from the
dam The fIrst stage of the already mUIated project consists of an expenmental model for the
collectIon of teChnICal and sCIentIfic data aImed at definItely estabhshmg the egg-laymg channel TIns •
stage already demonstrated sIgmficant data With the mcrease m the dIfferent specIes of fish
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Figuie 12
Migratory Channel for Egg-Laying of Fish

6.10 Rescue of FISh Caught m Turbmes
~.

In 1987, the rescue operation was started for fish caught 10 turbInes In the waters retatned 10 the duets
of the hydropower station Unttl 1991,68 such operatIons where carned out, WIth a total of 24,995
fish captured (Table 2) These are released In the reservoIr or downstream Dependmg on the SpecIes,
they are measured, weIghed and marked, for studIes as to nugratory routes and penods The rescue
operations for fish caught In turbInes IS actIvated each tIme that the machmes are shut down for
maIntenance

Table 2. Rescue Operation for Fish In Turbines

oJ-"...

Year Number of Operations Number of FISh

1987 4 2.500

1988 21 3,580
..-s'

1989 15 13,571

1990 14 2,231

1991 14 3.113

• TOTAL 68
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6.11 Health and SamtatJon

Similar to the phySical-biological aspects, analyses were also carned out on SOCioeconomiC and
cultural aspects The areas that demanded the most efforts 10 the environmental area were those
related to epldemtology and sanitation, control of agrotoxlc effects, erosion control and environmental
education

The sanitation program 1Ovolves pest control services (1Osects and rats) tn the hous1Og complexes of
the Entity and m the hydropower station, follow-up on the qualIty of drmk10g water supphed to
dwellers, and. In the area of the reservOir, techmcal and educational assistance to dozens of small
commumtles and schools

Immunopreven18ble disease control was lDtenslfied so that the number of cases dechned or remamed
stable at acceptable levels, despite the slgmficant nse m population at Foz de Igua~u

In 1975, on the Paraguayan bank, an agreement between the Italpu Bmatlonal Entity and the Mmlstry
of Pubhc Health and SOCial Welfare was SIgned lD order to undertake the EpidemiologIcal
Survetllance Program

6.12 Samtary EducatJon

•

With the new enVironment, programs and projects were started to Improve the qualIty of hvtng
through the recovery of household fountams and wells for collective use, adequate handhng of sources
of household pollution, and cleanmg and dlsmfeetmg the above-mentioned spnngs of water through •
analytiCal, phYSical, chemtcal or bactenologlcal control

In the enttre area of the mUDlclpalltles adjacent to the reservOir, a household water evaluation program
IS betng carned out TechDlcal-sclentlfic studies to date reveal hIgh levels of bactenologlcal and
chemtcal contamtnatton (83 and 32%, respectIvely) 10 the water samples of surface wells. mmes and
some artesian wells The area covered by the study IDcludes rural schools, properties and
rmcrocommUDltles

Poor water quality stems largely from the lack of protection for the spnngs, as well as the proximity to
polluted sources such as septic tanks. garbage dumps, manure heaps, etc

Iwpli, With local mUDlclpahttes, has been carrymg out Improvements by rebutldmg wells and
transfomung them Into "Model Wells"

Wells and water reservoirs are bemg cleaned and diSInfected, as well as mODltored by means of
analyses Dunng the recovery of spnngs, mtense work m sanitary educatJon has also been carned out,
mvolv10g students, teachers, and the commuDlty as a whole It IS worth notmg that thiS program has
tnggered the so-called multJplter effect m the commuDlty. which usually leads to the adoptJon of the
saDl18tlon system by mdlVlduals, public mUDlclpal agencIes, rural schools, and cooperatives

To date, 32 wells have been recovered 10 schools, for the benefit of 7,651 persons

•
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6 13 Epidemiological Surveillance

As a complement to these actions, the support glVen to the health agencies has led to permanent
epidemiological survedlance, WIth entomologIcal research mcludmg the search for the aedes aegypU
(yellow fever), anopheles (malana), and phlebotomus sandfly (lelshmamasls) and the snmls of the
Blomphalana genus (SChistosomiasIs) as well as the evaluation of the density of the vectors for
endemiC dIseases m the regIOn

The projects bemg carned out as a result of the 1971 SanitatIOn Agreement between Braztl and
Paraguay on Health m the tnpartlte border, have been followed up by the Iwpt1 EntIty Recently, the
EpidemIOlogical Survedlance Program, with the health agencies, mvolved the commumty to create
mumclpal cholera-preventIon committees, which endeavored to Identify the eXlstmg nsk factors m all
of the reservOIr's areas of mfluence, 10 addition to alertmg the population about the tranSmISSiOn,
preventIon, and treatment of the disease

6 14 Management of Mlcrobasms

This area focuses on fightmg agamst water pollution (reservOir and tnbutanes), as well as natural
sedimentation and the degradatIon of green areas, to ensure the SurviVal of the flora and fauna and
promote the multiple use of the reservOir's sources of earmngs

PreventIve, corrective, and survedlance measures are bemg adopted by means of techmcal onentatlon
and operation applIcatIOns

These actiVities are promoted by the Techmcal Cooperation Agreement Signed between the local
mumclpalltles and the Iwpu Entity and based on the Protocol of intentions of 1991 It mvolves the
nelghbonng commumttes, local government agencies, and state mstltutlons for envlTonmental defense

The area focused on m the 12 mumclpahtles to date amounts to OOסס,35 hectares, benefittmg 7,300
propertIes (Figure 13)

Management of the mlcro-basms mvolves

Soil conservation

Takmg mto account the hIgh level of mechamzanon m regional agnculture and the consequent degmdat10n
of the sod, whIch has contnbuted to acceleratlng eroSIOn. the ltalpt1 Bmatlonal Entity, by means of agree
ments With nelghbonng mumclpahtxes, IS caITymg out conservation efforts through Its mJcrobasm program.

Smce agncultural expansion has been slower on the nght bank, erosion control programs have only
started recently

Terracmg IS complemented with stralghtenmg out the roads, the construction of antx-eroslon trenches
or mounds and ram water catchment basms, reforestation along the waterfronts, mcludmg
reforestation promoted by ADEAM, an envIronmental association of Marmga. Rows of wmdbreakmg
trees have as yet to be planted, m the future, thiS wIll be done jomtly With offiCial agncultural and
forestry development mstltutlons
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Figures 13
Mlcrobasln Program
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FonnatIon of woods on the banks

The waters from the dIrect tnbutanes are hIghly Important because they carry agrotoxiCS and nutnents
Into the reservOir Therefore protection of these nverbanks IS necessary A contract was signed WIth
ADEAM. It requires enforcement of the Forestry Law In those propertIes outsIde the Junsdlct!on of
Italpu through whIch bodIes of water run

In additIon to receIvIng explanatIOns on the ecological and econormc benefits of plantmg woods on
the water's edge. landowners are mformed of their legal oblIgation to mamtam the banks of the nvers
forested under penalty of legal action

The costs of thiS program for Italpu are lImited to reImbursIng the cost of transportatIon and personnel
hired to estabhsh contacts WIth the landowners In addItion, part of these expenditures (for supplyIng
the saphngs) was covered by the state forest superVISion agency, formerly ITCF To date. 1,270
properties have been VISIted On these properties I 2 mtliion saphngs have been planted on the banks
of 36 tnbutary nvers

This work IS carned out as a complement to sod conservatIon actiVIties. 10 the reservoir's area of
direct mfluence

Commumty water supply

These installations are aimed at stormg water to supply agncultural equipment (pulvenzers), thus
preventmg the farmers from takmg water directly from the tnbutanes or from the reservOir Itself when
the water backs up as It frequently does, which would pollute the body of water

These supphes are fed by water wheels, wmdmtlls or even by graVIty Next to each supply tank.
whIch up to now have been owned and run by the commumtles, a place has been set aside for stonng
empty contamers of agrotoxlc chemicals (Figure 14) The location of the supply tanks In the
community IS selected by the SoIl Conservation Commissions of the mumclpahtles

Awareness-ralsmg addressed to the population about the value of these Installations IS leadIng to
growmg partiCIpatiOn of communities and local mUnlclpahties promotmg the emergence of new UnIts
m other sites away from the lake

The supply project IS also Involved In reducmg the number and surface area of the watenng stnps
which have been opened In the buffer-stnp for cattle from nelghbonng properties to gam access to the
lake for dnnkmg water

Catchmg the water and dlstnbutmg It directly to the hvestock WIll Increase the forest contmulty of the
buffer-stnp and reduce many of the current SItes contarnmated by anImal wastes on the banks of the
reservOIr
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Figure 14
Community Water Supply
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LEGEND

Communrty supplies

6.15 Ecomuseum

ltalpu's Ecomuseum (Figure 15), opened 10 1987, has as Its basic obJective, to exhibit the ties between
man, hiS work, and the enVironment, 10 the area embrac10g the ltalpli Bmational ReservOIr, 10 defense
of cultural and sClentlfic values 10 an effort of mteractlon With the regIOnal commumty

In ItS programs, the Ecomuseum bnngs to hfe the regIOn's histonc evolution by means of
archaeologIcal reltcs. hlstoncal documents, and samples of the fauna and flora, which are part of Its
permanent exhlbltlon

•

•

BeSIdes ItS 10herent museum-related aCtIVIties, the Ecomuseum promotes a dynarmc attitude by •
condUCtIng enVIrOnmental trammg actlvltles Involv1Og students teachers, and the commumty as a whole
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Rgure 15
Ecomuseum

At the same time, there are temporary and travellmg exhibits, focusmg on Issues of mterest to Italpu
and the region The reservOIr's nelghbonng mumclpalmes are VIsited, and thus the Ecomuseum
consohdates the basiC concepts of environmental awareness

The Ecomuseum welcomes an average of 32000 VISitOrs per year (Brazlhans and foreigners) In
1991, there were 16463 participants m enVIronmental educatIon programs

6 16 Naturalffistory Museum

The Natural History Museum proVides special environmental onentatlon and education programs
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These activItieS are geared to teachmg, and raIsIng the awareness of, the populatIon aware about
accessIble practIces for protectmg natural resources and the envIronment Manuals catalogues and •
booklets have been prepared and dIstrIbuted for thIS purpose

The average number of VISIts IS around 17,000 persons per year, of whom more than half receive some
sort of envIronmental education, mostly students

The archaeological and hlstoncal-culturaJ studies which began 10 1975 to recover the archaeological
remaInS of the area to be submerged, as well as the regIon's hlstoncal-cultural mformatlon, have ennched

the archIves of the Museum, WhICh today has 12,831 biological samples and 39,259 archaeologIcal pIeces

6.17 EnVironmental Study and Research Center

In order meet the need for human resources trammg In enVIronmental Issues, as well as to create global
technology, the ltalpu Bmatlonal established the EnVIronmental Study and Research Center (Centro de
Estudos e PesquIsas Ambientals da Italpu BmaclOnal), In accordance WIth the objectIves of the
ltalpulCNPq Agreement

The EnVironmental Study and Research Center of the ltalpli Bmatlonal Entity IS aimed at conductmg
enVIronmental research, education, and dIssemmatlon actIvItIeS, It has premIses to accommodate the
laboratory lDstlUments avaIlable 10 It3.1pu and a team of researchers In the BmatlOnal Entity there are
other laboratones With appropnate phySIcal structure, WhICh WIll be Integrated as external umts mto
the EnvlTonrnental Study and Research Center

Dunng the first stage of operatIon (1992-1994), 26 uDlverslty scholarshIps and 45 high-school scholar
shIps are expected to be granted The technology developed m ltalpu must be preserved and transferred to
the natIonal and mternanonal SCientIfic commumty for the ennchment of SCIence and technology

6.18 Igua~ EnVIronmental Education Center (CEAO

The CEAI IS bemg created with the techmcal and finanCial support of the MInistry of Education, and
It was establIshed m a tnparttte effort between Italpu, the mumclpahty of Foz do Igua~u and
UNIOESTE-FACISA

The project covers the 12 mumclpalltles of the reservOIr's area and transcends state and even national
boundanes, smce It also Involves the countnes that form part of MERCOSUR (Southern Cone
Common Market)

The CEAI IS aimed at tramIng and developmg human potential In the areas of formal educatIon
(professors and speCIalIsts), mformal educatIon (envIronmental aSSOCIatIonS, labor umons-.
cooperatives, and profeSSIonals 10 the fields of pohtlcs, busmess and commuDlcatlon), nonformal
education (professors and techDlclans m schools like SENAI, SENAC, and the CreatIVIty Centers)

The CEAI functions as a managmg center for generatmg know-how about pedagogical expenments
combmed With d3.1ly expenence, In other words, teachers and other multIplIer agents, after bemg
tramed by the CEAI, WIll apply theIr knowledge 10 their schools and commUnIties
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7.. REGIONAL DEVELOPMENT

The formatton of the Italpu reservOIr In 1982 tnggered a senes of envIronmental and socIoeconomIC
phenomena These aspects are perfectly foreseeable as a result of the changes In the regIon's genenu
features (12 mumclpahues on the left bank of BrazIl and 13 mumclpahues on the nght bank of
Paraguay)(FIgure 16)

The same has been occumng WIth the urban centers located In the VICinIty of the dam, WhICh have
adapted theIr SOCIOeconomIC actIVItIes to phySIcal-envIronmental changes Among these changes.
some deserve speCIal attentIOn since they may negatively affect both the dam and the regIon as a
whole and may curtaIl the regIon's growth because of the phYSICal detenoratlon of the area (lake +
banks + surroundings)

Figure 16
Neighboring MuniCipalities of Lake Italpu
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The basic support element IS the physlcal-temtonal layout (regional and urban), based on planmng
and the defimtton of sUitable parameters for land use and settlement, to ensure that the dIfferent •
SOCIoeconomiC activities are not mutually Impaired but rather contnbute toward consohdatIng a
regIOnal economIc mtegratlon that can attract new mvestments and guarantee both quality of Itvmg
and high quality of the raw matenal, that IS, water

Regardmg thiS, the ltalpu Bmauonal has tIghtened ItS relations with nelghbonng mumclpahtles and
has attempted to update the standards for usmg and settling the lake's banks as well as the urban and
rural land 10 the area of the hydropower station

This effort IS aimed at ensunng the regIon's self-sustamable development, based on a tripartite

combmatIon of economic growth, socIal equity, and the best use of avaIlable natural resources

7.1 Couned for the Development of Waterfront MUDlClpal1tles

The Counctl for the Development of Waterfront Mumclpalltles of Lake Italpu was formahzed 10 1989
10 order to organize, plan, and onent the economic development of the area on the edge of the lake
created by the Itatpti dam

In 1987-1989, before Its creation, different works were carned out m the regIOn aimed at makmg the
commumty affected by the construction of the hydropower station aware of the need for a group
capable of represent10g them Trade associations, rural labor UOlons, regional groups, etc
partIcIpated

Its objectives are matnly geared to promotmg the participation of society and the mteractlon of Its
members With respect to the proposals, projects, and diSCUSSions that are presented m a common plan
or one mvolvmg the region's mterests

The Counctl IS regIOnal and bnngs together 12 mumclpahtles, whose objectives are dIrectly hnked to
environmental preservation and the region's ratIonal development Its structure IS based on the three
econonuc sectors (pnmary, secondary and tertiary), through their agncultural, mdustnal, and busmess
asSOCIatiOns, 10 addition to mumclpahtles and town councIls The Italpu Bmatlonal IS Itself an
effective member of the Counctl, m view of the need to preserve the banks and the quahty of the
lake's waters, an Interest shared by the mumclpahttes located along the banks It must also foster
mter-mstItutIonal Imkages and strive to mtegrate the mumclpalltles, otherwise all techmcal efforts
would become difficult

Itatpu's presence 10 thiS declslon-makmg forum consohdates the Idea of Jomt copartICIpatton m
findmg soluttons to speCific or general regional problems Wlthm the CouncIl Other Important aspects
that Will be analyzed by the CouncIlmvolve urban and rural groupmgs (Figure 17) and the creation of
MERCOSUR (Southern Cone Common Market), which the Councll Will eventually have to take IOta

account

7.2 Enjoyment of EnVIronmental Benefits

•

In order to meet the region's SOCioeconomiC and cultural needs and aSpiratiOnS, ItaIpti granted •
concessIons for commumty and pnvate projects, developed 10 keepmg With pnnclples of conservation
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Figure 17
Rural and Urban Population of Neighboring MUniCipalities
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The concessIOns mvolved tounsm and recreation, navigatIon, water catchment for urban, mdustnal
and rural use and fishmg These projects are closely analyzed by experts from both the Entity and
federal and state envIronmental mStltutions

7 2.1 TourISm and Recreation

ConceSSIOns were granted so that the mumclpahttes surroundmg the lake could provide beach faclines
(Figure 18), mcludmg restaurants campmg areas, docks. sports and parlang areas, bathrooms, port
authontles, services such as water, lIght, and sewage. etc The artIfiCIal beach IS the roam attraCtIon
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The beaches have been vIsIted by a great number of users. especIally dunng summer vacatIon. WIth •
hIgh seasons on weekends and hohdays On the beaches of Santa Helena. Santa Terezmha de Talpua
and Sao MIguel do Igua9u. the number of people reached a peak of 35.000 dUrIng MardI Gras
hohdays (CarnavaJ) 10 1991

SpecIal events such as gastronomIc or musIc festivals. regattas and salhng competItIons have attracted
the hIghest number of people at the clubs and beaches Dunng summer weekends the number of
people vIsIt10g the above-mentIOned sItes IS around 15 000

The construction of these beaches was done WIth resources from PRODOPAR and from the

mumclpahtles with Italpu cedmg the area and also gIVIng Indlcatlons as to the condItIons and
restnctlons for ItS use These cntena Involve urban settlement, erOSIOn control. and waste treatment

HELENA

Figure 18
Recreational Areas
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7.2.2 NaVigation

NavigatIon IS controlled by the official Brazlhan and Paraguayan agencies, which also cover hygiene,
pollutIon, safety and contraband

ltalpu IS m charge of handling dockmg faclhtles, located m the buffer-stnp, so shIps can dock to load,
unload and conduct mamtenance

To date, areas for eight ports and commercIal docks have been granted They are used for carrymg
cereals and sand

For repalnng and buddmg small and medIum-sIzed boats, three areas were granted for shipyards
where mamtenance IS conducted for the eXlstmg fleet

StudIes are bemg earned out to determme navIgation routes, which wdl eventually be prOVIded With
SIgnals, always takmg mto account the reservOir's dual naoonallty

On the hIghway between Foz do Igua~u and Gualra, 10 Santa Helena, the bndge over the Sao
FranCISCO RIver, constructed by ltalpU, has a heIght of 12 meters over the water level so that freIght
shIps may pass under It

7.2.3 Water supply

Housmg Complex C and the hydropower statIon are supplied by water from the reservoIr usmg
convenoonal water treatment methods Currently thiS IS the most Important use as far as water for
human consumptIon IS concerned The water supply system for Foz do 19u~u was maugurated by
SANEPAR, on September 26, 1992

The Aquaculture Station and the channel for egg-laymg are supplIed dlrectly--by graVlty--by some of
the commumty supply tanks

Requests for water catchment for Imgaoon purposes and for mduStry are soU uncommon However,
more than 400 farmers dIrectly use the water for supplymg dnnktng water for thelT lIvestock, usmg
their own troughs

7.2 4 Fislung

At present, about 664 profeSSIOnal licensed fishers make theIr hvmg from the fish m the ltalpti
ReservOir TIus commumty IS hnked to three fish colomes Foz do 19ua~u (Z-I2), Guafra (Z-13) and
Marechal CandlO Rondon (Z-15) Fifty-elght percent of the profeSSIonals began theIr fishIng actiVIties
after the reservoIr was created

Smce the dIrect needs of these profeSSIOnals depend on the reservoIr's, Iwpu has tned to mamtam the
best of relations WIth the fishers Therefore ltaIpu has tned to mstlll m them conservatlomst attItudes
that wdl mcrease fish yIelds and ensure hlgh-qualtty fish, thus leadmg to hIgher econOmIC earnmgs for
the profeSSIOnals and hIgh envIronmental qualIty of the ReservolT
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TIus has been achIeved by proVldmg trammg on new fishmg techmques (some developed by Itatpu)
and specIalIzed onentatlon •

Professors of the State Umverslty of Mannga Foundation (Fundacao Umversldade Estadual de
Mannga) particIpate m these programs along WIth experts from ltalpu

The nettmg-tanks have attracted mstltutlons wIth greater financIal capacIty, such as the mumclpal
cooperatives and prefectures, whIch will gradually dIssemInate thIS fish breedmg method

8. INSTITUTIONAL COORDINATION OF THE ENVIRONMENTAL
PROGRAMS

The role of Italpu as coordmator of the projects 10 the area of the Bmatlonal ReservOIr IS peculIar Its
status as owner of the expropnated lands. along WIth the fact that Its management IS shared by two
countnes, generates a complex admmlstratlon that IS adapted to the speCIfic charactenstlcs of both
member countnes

ThIs admmlstratlon plans and momtors uses and servIces on each bank, compIles mformatlon and
rnatenal. and conducts techmcal analyses. studIes. and data classIfication and mterpretatlon. generally
With the support of SpecialiStS and professors from different Instltutlons, dependmg on the SpecIalty of
each enVIronmental management project

Its many managenal attnbuttons mclude the executton of works and servIces projects, envIronmental
monltonng and supervIsIon, and coordmatmg these projects wIth muniCIpal, state, and federal
government mstltutlons (on both banks) Among the offiCIal state, federal, and pnvate mstltutlons. the
followmg should be mdlcated

Forest Research Center of Parana
NatIonal Counctl for SCIentific and TechnologIcal Development (CNPq)
Natlonal Foundatton for the-indIan (FUNA!)
Mannga State Umverslty FoundatJ.on (FUEM)
Electromon Consortium (Paraguay)
HJ.droconsult SRL (paraguay)
TechnolOgical Research Instttute of Parana
EnVIronmental InstItute of Parana (lAP)
Butanta InstItute of Sao Paulo
Parana Forest InstItute
Muustry of PublIc Health (Paraguay)
Zoo of Sao Paulo
WIldlIfe Research Society (SPVS)
Supenntendency of PublIc Health CampaIgns (SUCAM)
CatholIc Umverslty of Parana
Federal UDlverslty of Parana. School of Forest Engmeenng
NatIonal Umverslty of Asuncl6n
BrazIlIan Company for Research on Farmmg and Ammal Husbandry (EMBRAPA)
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Envll'onmental Samtatlon Technology Company (CE1ESB), Sao Paulo
R Pereira Consultmg FJrln
Dr Geraldo Fogel Consulting FJrln
Nanonal Consortium of Engmeenng Consultants (CNEC)
Environmental Samtatlon Technology Company (SANEPAR)
Constecea
BlllZlhan Tounsm Company (EMBRATUR)
Umverslty Movement for EconomIc and SOCial Development (MUDES Foundation)
Foundation for Pubhc Health Services (SESP)
Sao Paulo Institute for Technological Research
Geology and Envllonmental Engmeenng Ltd (GEA)
MIDlStry of Education and Rebglous Affmrs (Paraguay)
MomtorSA
Mosca, BasiC Sanitation and PestiCide Control, Ltd
Secretanat for Nanonal Hlstonc and ArtiStiC Hentage
Supenntendency of Southern Region Development (SUDESUL)

ltatpu recogmzes the nght of human be10gs to enjoy a healthy environment and freedom, one of
Its duty IS to preserve and Improve envIrOnmental qualtty for present and future generations,
stnkmg a balance between nghts and dunes

The nght to enJoy the benefits of an environment SUitable for bfe goes hand 10 hand With the
duty to conserve It and Improve It

Regardmg thiS, the Entity onents and manages the reservOIr's nantral resources, along With
environmental education actiVities

b. Itatpu needs rauonal planmng, aImed at preservmg earth's natural resources, mclud10g subsoIl,
sotl. water, air, fauna and flora, as well as the most representative sectors of the ecosystems. to
ensure the welfare of the populations hvmg along the banks and 10 the area of 10fluence

Plans and projects of any type or dunenslon, prepared or Impfemented under the responSibility
of Italpu, always mcorporate environmental factors The Imphcatlons of plann10g for the
environment are managed. to the extent pOSSible. along With sanitation and conservation
actions

•
c. ltaIpu keeps pace With the econoffilc and SOCial development of the reservoir area as well as the

outly1Og regIOns and assumes responslblltty for preserv10g and martag10g the local wtldhfe and
flora, as well as their habitats

This approach IS called sustamable development, which IS the outcome of ratIOnal planmng and
the need to reconctle progress With environmental concern and WIth the protection of the lake's
ecosystem. where the Islands, the local Indian reservanon, and the bIOlOgIcal refuges, such as
the buffer-stnp, are considered the focus of ongo1Og preservation actiVIties

125



d Italpu acknowledges the need to provide basIc housmg services for human groups, whether •
temporary or permanent, pre-existing or drawn by the construction and operation of the
hydroelectnc, m compliance With the environmental standards recommended by the competent
institutions of Brazil and Paraguay

EnVironmental conservation should be taught to the youths and adults of these populations, who
have In common hvmg together around the lake, uSing them as vectors for environmental
education with a view to the formation of a well-Informed public opinion In a collective
awareness-ralsmg effort, developed by means of commumty partiCipatIOn

e ltalPU emphasizes soclo-envlronmental studies and investigations of the hydroelectric project,
so that they will be taken mto account ID all declslon-makmg stages of management and be
reflected ID the station's construction and operation

Concern for mankind IS of pnme Importance and mvolves taking mto account the mlmmum
levels needed for a dlgmfied, decent, and CIVIlized life In terms of feedmg, c1othmg, housmg,
education, health, sanitation, recreation and work secunty

f Italpu stnves to raise public awareness that an ecologically balanced environment IS for the
common good, defendmg the enVironment comes under the Junsdlctlon of the public sector and
therefor the power utlhtles

The Entity IS aware that It should work With public authontles and the region's commumty to
advocate pnnclples ensunng ecological balance by means of mtegral relations To achieve thiS, •
It attempts to estabhsh ItS own standards for defendmg and Improvmg the environment and to
complement government laws and regulations, at the mumclpal, state, and federal levels

g. Italpu constantly promotes the Idea that the envIronmental management of power projects
stnves to Involve the affected commumtles In top-level deciSion making

The Entity seeks to prevent pOSSible confhcts and dlssemmates standards that are consistent
With the environmental legislation of both countnes, promoting the public acceptance of
environmental actions

b. Italpu has adopted a realistic VISion the environment IS not viewed as an untouchable sacred
object but rather the theater of operations where the biota IS actmg and developing m the nudst
of soetal actors

On the basIS of tillS pragmatic approach, WithOUt prejudices of any kind, the Entity promotes
self-sustamable development and ecological equlhbnum In keepmg WIth the regulations of the
mumClpabtles, states, and federal government In which It plays an Important role

Italpu develops and fosters research, With emphasiS on assessmg and analyzmg environmental
situations and data for the purpose of harmOnIZing man's actlons With nature

Implementation and momtonng of actions carned out m the area of the ReservOIr are always
preceded by the correspondIng research and analYSIS, focusmg Special attention on the use of
non-pollutmg technolOgies
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• J• Iwpu fulfills Its environmental activIties m stnct comphance With the legal mandates of the two
countnes, and nor does It heSitate to subject ItS own management to the norms estabhshed by
those mandates

_ '.:l _ \

Meanwhtle, the Entity reserves the nght and the duty to Specify norms that are adapted to Its
own partlculantles Inspired by past examples and the lessons that have been drawn from
expenence, It should bear 10 m10d that administrative actions must never prevail over
environmental conservation
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1. INTRODUCTION

ThIs assessment was prepared as a result of the Jomt efforts between the Institute of Hydraulic
Resources and Electnficatlon (IRHE) of the Republic of Panama and the Latin Amencan Energy
OrganIzatiOn (OLADE), wlthm the framework of Techmcal CooperatIon Agreement AlN/SF-3603
RE subscnbed between OLADE and the Inter-Amencan Development Bank (IDB) Its purpose IS to
help member countnes of both bodies to mcorporate the envIronmental dimenSIOn 10 regIonal energy
development planmng

The specIfic objectIve of thiS document IS to provide a concrete example of the real problems faced 10

relatmg projects to the enVIronment, as well as the costs and proposed mItigation alternatives, whIch
often are Improvised, accordmg to environmental concepts and practices usually used dunng the
construction phase BeSIdes shanng the expenence of the mstltuttons mvolved 10 develop1Og proJects,
an mtent IS made to show how changes 10 the ongmal deSIgn, acceptable from the standpomt of costs,
might have resolved enVIronmental problems that today endanger the eXIstence of the projects
themselves and whose further mltlgatton now mvolves large mvestments

Though ongmally there was envIronmental Impact study for the Bayano hydropower proJect, the
magmtude and compleXIty of the changes on the envIronment and human ecology 10 the regIon of the
project were eVIdent from the very begmnmg, WIth no other precedent hke It smce the construction of
the Panama Canal

In fact, the construction of Bayano IS the first expenence of thIS type on the part of Panamaman pubhc
mstltutlons m the construction of thiS type of works The IdentIficatIon of soclal-envtronmen~

problems generated a posltlve debate among the country's techmcal and academIc commumty, who.
had no prevIous expenence m the field and created a hIgher degree of awareness among the fiU!E
personnel regardmg the Importance of the environmental management of thIS type of projects ThIS
allowed for better planmng of the Estrella-Los Valles and Fortuna hydropower developments, from the
envIronmental standpomt

FIVe years after the hydropower plant went mto operation, IRHE organIzed a round table diSCUSSIon to
analyze the problems caused by the presence of the reservoIr Most of thIS report IS based on the
results obtamed there Later on, the growth of water weeds In the reservOIr and the compleXIty of
relations between the indigenous ethmc groups and the colomsts that had emIgrated from the westem
part of the country and that hve In the Bayano regIOn forced the electnc company to constantly
momtor and update the sItuation on these sltuattons

The Latm Amencan Energy OrganIzatIon (OLADE) Wishes to express Its gratitude and acknowledge
the mvaluable support prOVIded by the InstItute of Hydrauhc Resources and Electrification (IRHE)
through Its techmcal commtttee WIthout whIch It would have been ImpOSSIble to carry out thIS study

2. GENERAL CHARACfERISTICS OF PANAMA

The Repubhc of Panama occupies a long temtory 10 the parallel sense, WIth a total area of 75,517
square kIlometers In the southeastern sectIon of the Central Amencan Isthmus The Panama Isthmus
IS the narrowest sectIon of land between the Canbbean Sea and the PaCIfic Ocean TIus charactenStlc
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was what made It possIble to bUIld the mteroceamc canal of the same name at the beginning of tIus
century

The geological evolution of thIs territory began 130 mtlhon years ago, toward the end of the
Secondary Era (Cretaceous Penod), where penods of high volcamc activity alternated WIth
sedImentary perlOds and some Igneous mtruslons The charactenstlcs and dynamiCs of the
envIronment have been mfluenced by two mam phySIcal facts Its location 10 the mter-troplcal zone
and the pOSItIOn of ItS temtory on the Panama tectonic microplate

The Central Mountam Range runs through the country from west to east This IS a mountam center of
volcamc ongm that reaches considerable heights. particularly m Its western part, of over 3,000 meters
above sea level The eastern sectIon of the country, mcludmg the Canal regIOn, has a senes of
sedimentary basms surrounded by anCient volcamc mountams of httle height The narrowest sections
of the Isthmus are found 10 thiS regIOn

The Central Mountam Range, 10 additIOn to expenenc10g blOchmatlc changes due to ItS altitude,
dlVldes most of the country III two slopes The one on the side of the Caribbean, which IS narrow,
ramy and WIth Jungle charactenstlcs. expenences ramfall of over 4,000 mllhmeters The PaCific slope,
which IS broader, has a chmate With a marked dry season where the lowest raInfall III the country has
been registered which, 10 average, only reaches 1,000 mJiltmeters

• \
j

In additIon to the advantages of Its geographIcal locations, ItS many natural passes for mternatlonal
transportatIon, the port and IchthyologIcal resources of Its coasts and seas, Panama has mmeral •
reserves, mainly copper, manganese and tron, forestry resources and 1 73 mIlhon hectares of arable
land Its hydrological resources are Significant, Since It has hydropower potential estimated at 3.700
MW,m of whIch barely 15% has been explOIted to date There are also good POSSlblhtles for nver-
manne navigatIon systems

With approXimately 2 5 mtlhon mhabltants, Panama IS the country WIth the lowest population denSity
m the Central AmerIcan Isthmus Its geographIcal locatIon allows It to have a very dynamIC
commerCial and service sector Over 40% of Gross National Product (GNP) stems from these
aetlVltles, whereas agnculture barely accounts for 10% and mdustry 9% With a per capita GNP of
US$I,705, Panama IS among the mtd- to hlgh-mcome countnes 10 the region

EnVIronmental Aspects

Upon the arnval of the Spaniards 10 Panama 10 1502, the native mhabltants had already colonIZed and
started to use the natural enVironment, from the low and dry lands of the PaCIfic coast to the
mountams and Islands on the Canbbean There were relatively qUite a few socIeties With enougb_
capacity to manage diversIfied and sometimes mtenslve agncultural systems

Spamsh coloDlzatton-the first and for over 30 years the only on firm land-upset the spatial
orgamzatton created by the 1Odlgenous peoples dunng thousands of years Smce the time of the
conquest, the central region of the Isthmus was organIzed as an active zone for 1Oternauonal trade,
centered around the cIties of Portobelo, 10 the Canbbean, and Panama 10 the Pacdic. which formed the
basiS for the country's urban-commerclal development In the central plams, a rural socIety developed,
based on a pnIDlttve agnculture and extensive cattle-raIsmg, With low populatton denSity
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• The relatively low population densIty of Panama, compared to the hIgh populatIon densItIes that
charactenze most of the Central Amencan and Canbbean countnes, should not lead one to beheve
that the country does not expenence senous envIronmental problems related to the development style
that prevaIled the last few decades _.....161

,) 1;--:

Deforestatlon

The destructIon of the forestry wealth, WIth consequences for the soIl and natural habItats, are th~

maIn problems the country faces It IS estImated that between 1947 and 1990, the forest surface of
Panama decreased from 70 to 25% of ItS total surface, With a deforestation rhythm of 70,000 hectares
a year If thiS rhythm contmues, It IS estImated that by the year 2000 only 10% of the country Will still
be covered With forests ~

- ,

Deforestation, followed by bummg, a practIce mhented from the Amencan IndIan population, IS
addJllonally responsible for the detenoratlOn of aIr quahty dunng the dry season, and of the
disappearance of numerous plant and animal species (Figure 1) ·C ,too

Figtnl
THE ADVANCE OF FORESTDESTRUC1'lON IN PAIWIA
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Water poUutlon

No quality standards eXist 10 Panama to regulate the discharge of waste water Water streams that run
through larg~urban centers m the country are severely contanunated from mdustnal and residentIal
sewage and garbage Though 99% of the urban population has sewage services, none of the cities has
treatment plants for sewage water In rural areas, contmental waters are contarmnated with agncultural
pesticides and mdustnal effluent from sugar and coffee mJlls and from food mdustnes

The most Important problems of manne pollUtion are related to the pounng of waste water and 011
spdls along the coast The Panama bay represents the most cfltlcal case of manne pollution m the

country The most recent estimates suggest that 40 mdhon tons of sewage water reaches the Panama
Bay annually As a consequence, the levels of cohforms 10 some sectors reaches 150,000 NMP/l00
mI, which exceeds by several orders of magmtude the acceptable levels to be allowed as a recreatIOnal
zone or to propagate wddhfe

Hydrocarbon pollution IS hnked to their refinmg, transportation and storage In 1986, a large od spill took
place when 50,000 barrels of 011 spIlled from a storage tank at the refinery, close to the City of Colon, on
the CarIbbean Side of the Panama Canal 11us spill, conSidered to be the largest In TropIcal Amenca,
senously affected a broad sector of mangrove swamps and coral reefs Another zones where rather large
spills have taken place are the end pomts of the trans-Isthmus plpehne, m the western part of the country
ThIs plpelme transports most of the Alaska crude od to the East coast of the Dmted States Another source
of manne pollUtion IS the mtense traffic of ships crossmg the Canal throughout the year

Land pollutIon and detenoratlOn

One of the consequences of deforestation and of the bad use of the land IS erOSIon, mamly of the sod
on very mclmed slopes By 1970, It was estimated that 1 2 mdhon hectares of land were degraded By
1987, the area of land affected by erosIOn amounted to 2 mllhon hectares ErOSion and the
sedimentation of lakes are problems of growmg concern, due to the consequences on the_operation of
the Canal and of the hydropower plants

The pollUtion of urban and agncultural land IS due largely to the lack of adequate sanitary controls,
the mcorrect disposal of household and mdustnal garbage and the growmg use of pestiCides About
39% of human settlements m the country do not have formal garbage collection systems The cttles of
Panama and Colon produce annually 100,000 tons of garbage, Without any adequate system for final
disposal to date

3~ CHARACTERISTICS OF THE ELECTRIC POWER SYSTEM
.": ....~ 7

Panama's electnclty generatIon system IS dommated by plants of hydrauhc ongm In 1991, they
accounted for 75% of the 713 MW of total capaCIty aVaIlable generatIon The mam hydropower plant
IS the Fortuna plant With 300 MW, located 10 the western part of the country, where the largest
hydropower potential of the country IS concentrated In 1990, thiS plant prOVided 49% of the total
gross production of the mterconnected system The second plant 10 Importance IS the Bayano
hydropower plant, located 10 to the east of Panama City, With an Installed capacity of 150 MW In
1991, It proVided 21 % of the total gross electnclty generatIon The Estrella-Los Valles complex, With
an lDstailed capacity of 90 MW, completes the group of hydropower plants
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The thennal power group IS formed by the Bahia Las Manas plant. of 150 MW. located close to the
City of Colon. on the extreme of the Panama Canal that faces the Atlantic. 80 MW located on the
outsklns of Panama City and smail-capacity diesel groups located usually an the antenor of the
country The thermal group as a whole at the moment faces a precanous sltuabon. smce only 182 of
the 333 MW of mstalled capacity are really avaalable - _

The Panama transmission system has 514 km of 230-kV double--ClfCuit lanes In addition. there IS a
64-km long. 230-kV sangle--clfcUlt hne that anterconnects With Costa RIca

The transmission system IS longltudanal. With 70% of the load concentrated an the capital City. 400 kIn
away from the Fortuna-Estrella-Los Valles hydropower complex It has a Jomt capacity of 390 MW
(55% of the capacity avaJlable at the national level) This configuration expenences problems for the
transfer of reactive and mstabliity under load conditions The subtranstnlsslon system. at 115 kV.
covers areas where Important loads concentrate, With 156 double--clrcult hnes and 129 km of sangle
CircUIt ones

In 1990 the electnc power consumpllOn at th~ nanonaLleYeLreached 2 055 GWh.-wtth a maxImum
demand of 464 MW Consumption grew at an annual average rate of 5 9% between 1981 and 1987
However, consumption over the lat three years has decreased for all sectors In 1990. consumption
accounted for 94% of what was recorded 10 1987 Dunng the last decade, the share of the
metropohtan area an total consumption has decreased from 69 to 64%, and thIS level was mamtamed
dunng 1989 and 1..990__ __ _ _ _ _ __ __ __

Dunng 1990, the sectors With the highest electnc power consumption at the national level were the
residential (31%), commerCial (30%) and government (13%) sectors Dunng the last ten years. the
reSidential sector has assumed more relative weight, whereas the partICipation of the commerCi31
sector has decreased, particularly after 1987. due to the econormc cnslS StudIes carned out affirm that
the most Important end uses are hnked to refngeratlon and atr condltlonmg TIus participation ui
consumption seems to be growmg With time, and It IS estimated that they could account for 60% of
total consumption

Another charactenstlc of the Panamaman electnc system IS the high level of losses In 1990. the total
level of losses of the anterconnected system accounted for 25 2% of net electnclty generation This
figure IS broken down mto 13% of techmcallosses and 122% of nontechmcallosses It should be
mentIOned that the percentage of total losses has been ancreasang continuously dunng the last few
years, especIally an 1989 and 1990. due to the ancrease of nontechmcallosses It IS estunated that~
latter amount to US$40 mIlhon a year and are equivalent to the generation of a 100 MW plant WIth a
40% utlhzatlon factor

Panama has recently faced occasional lacks of eleetnc supply. when prolonged dry seasons mvolve a
reduction of generation at the hydropower plants or when damages at the thermal power plants occur.
as a consequence of the strong dependance on hydropower generatIon Smce 1990. the seIVlce has
been rationed and It IS estimated thiS Will contmue untIl 1997, xi unfavorable hydrological cond.1nons
are venfied and the rehablhtatlon plans for eXlstmg faclhtles are carned out

The IRHE forecasts that the annual growth rate of consumption at the nataonallevel will be from 5 3~
to 8 0% until 1996 For thiS. an expansion plan has been prepared that contemplates an annual average
growth of 5% (Table 1)
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Table 1
GeneratIon Expansion Projects

1992 - RehabliltatIon of Plelsttck No I, 2, 3 and 4
- Repairs Bahia Las Mmas No 1

1993 - Rehablhtatlon Las Mmas No 2

1994 - Fortuna High Dam

1996 - Diesel low speed 60 MW

1997 - 3Q-MW steam plant

1998 - 50-MW steam plant
- Estf Phase I 70 MW

1999 - 6O-MW gas turbme

2000 - Est£ Phase II 46 MW

The project of the Fortuna high dam, for which the construction contract was signed In September of
1991, will allow mcreasmg generation by almost 300 GWh a year, that IS II % of the country's total
gross generation It IS hoped that thiS project Will be operational by 1995 As can be seen, the
expansion does not contemplate the installatIOn of new generation umts untll 1996 Up to that year,
the plan IS based on repamng and rehablhtatmg eXisting plants

4;l DESCRIPTION OF THE PROJECT AREA

The Bayano hydropower project IS located about 120 km to the northeast of Panama City, on the nver
of the same name The Bayano plant was the first large hydropower plant to be bullt In Panama. Its
construcoon, which began dunng the decade of the seventies, opened up a penod of natIOnal energy
polICies that encouraged the construction of thiS type of plant, In a country that does not produce oil
and which at that time depended 100% on that energy source for ItS electrIc production -

~

The Bayano hydropower project also Imtlated a learning and awareness-raIsing process among the
IRHE's techmcal staff and the national sCientific commumty, based on concrete expenence of the
enVlronmentallmphcatlons of hydropower projects TIus process also extended to CIVil society and to
the commumttes directly affected by the reservOIr

•

•

Though among the prehmmary studies made before construction there was no envlronmenta1lmpact
assessment, It was eVident from the very begmnmg that the environmental Impacts caused by the •
construcoon on the local ecosystem were complex and far reaching
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HIstorical Background

In 1958, the Power and LIght Panamaman Company that supphed Panama CIty and Colon WIth
electnclty hIred a consult1Og firm to carry out a prehmmary assessment of hydropower proJects, to be
able to supply the system's demand 10 the future The project on the Bayano nver was IdentIfied as the
most attractive one from the economIc standpomt

WIth the creatIon of the IRHE 10 1961, the Bayano project received a new Impulse to begm With the
feaslblhty study, to use the Bayano rIver for Imgatlon and power generatIon purposes The final
report, fimshed by mld-1963, recommended the constructIon of the project From that moment on,
deCISions came to a standstIll related to the natlonahzatIon process of electnc servIces that began 10

1969 and ended In 1973

The decISIon to buIld the Bayano hydropower plant, the largest piece of mfrastructure m the country
after the construction of the Panama Canal was made In 1969 In December 1971, the construction of
the CivIl works began, and operation started m 1976

~

5. THE BAYANO RIVER DAM AND BASIN

S 1 Locatlon

The Bayano hydropower plant uses the energy potentIal of the rIver of the same name, which
ongmates 10 the mountaIn range that dIVIdes the provInces of Dam~n and the eastern part of the
provtnce of Panama and to the east the mteroceamc canal, runmng about 160 kdometers from east to
west to open out Into the Panama bay (FIgure 2)

The Site of the dam IS easily accessible from Panama CIty, along the Pan-Amencan hIghway, about 80
lalometers away

S.2 Hydrology

The Bayano nver basm IS approxImately 3,650 km2, an area that accounts for 4 6% of the natIOnal
temtory Before the construction of the plant, the Bayano nver was one of the bodies of water that
most contnbuted to the Panama Gulf (about 5 bllhon m3/year), by Itself accountmg for 17% of total
dIscharge mto the Panama Gulf 11us IS equivalent to approxImately 7 km3 of fresh water from the
Bayano nver that was mtroduced annually to the Gulf, With suspended matter esumated at about 2,000
to 3,000 tons

The Bayano nver, with an average annual flow of 170 m3/second, receIves the mflow of 115
tnbutarles and In Its lower part IS affected by tides, the effects of which are regastered as far as the
town of El Llano, 65 kdometers upstream from ItS outlet

Small boats (cayucos) are able to naYlgate-thl'oughout the year on the part between El Llano and the
convergence of the Mamom nver a sectIOn of about 20 kIlometers long From El Llano to the umon
With the Mamoni nver, navIgation IS pOSSible only dunng the ramy season, due to the presence of sand
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banks and rocks Downstream, startIng at the place where the Mamom nver Joms the Bayano and untd
Its outlet, the Bayano becomes gradually deeper and wIder

5.3 Clunatology

The most Important physlcal-chmatlc charactenstlcs of the basIn are the followmg accordIng to the
Thornthwalte classIficatIon, 60% of the basm has a humId megathermal chmate With no lack of
humIdity, 30% has a perhumld megathermal chmate and 10% a perhumld mesothermal clImate The
average annual temperature IS 25°C and the annual average relatIve hUmldlty IS 85%

The raInfall dlstnbutlon 10 the basIn of the reservoIr has two clearly different seasons a raIny one that
goes from May to November and a dry season between December and Apnl

The raInfall pattern In the area depends on the pOSltlon of the IntertropICal convergence zone upon the
Panama Isthmus, to whIch a band of weak and vanable WInds are asSOCIated, along WIth masses of
cumuhform clouds and frequent and mtense showers The 10tense wmds from the North that affect the
Panama Isthmus between February and March displace the mtertr0plcal convergence zone to the
south, causing a dry season to take place Toward the end of Apnl, when the w10ds from the north
decrease In intenSIty, the mtertroplcal convergence zone once more covers the Isthmus, causmg the
mnyseuon ~

From what has been presented so far, It IS clear that the clImatology of the zone depends on the
posItIon of the intertropical convergence zone, which IS In tum regulated by the wmds from the north

In general. the raInfall m the basm IS mInImal between January and March (less than 75 mmlmonth).
whereas from Apnl on the raIn mcreases notably, reachmg IIlaXlmum monthly amounts of over 400
mm/month In places close to the MaJe hIghlands Average ramfall In the basm IS 2,500 rnm, much~
higher than the natIonal average of I 700 rom

The mtenslty of solar radiation has an mverse relatIOnship to ramfall RadIatIon levels dunng the dry
season go up to 500 Langleys/day, whereas dunng the raIny season It fluctuates between 350 and 430
Langleyslday

5.4 Edaphology

Though not many sod studies have been earned out In the Bayano bas1O, 10 general they can be
clasSIfied as Class vn, accordmg to the SCS system of the U S Department of Agnculture, WIth a
predominance of Tropepts. Ortents and Altisoles. denved mamly from shale. sIltstone and sandstone.
all of them WIth a tendency to erode These sods are Inadequate for agnculture and theIr use IS mamly
restncted to grazmg

J

The land In the basm IS formed by 30 to 75% of slopes, makmg the effiCIent development of
agnculture dIfficult Along WIth the loss of the forest coverage, thIS has caused a groWIng erosIon
problem, thus contnbutlng to the sedlmentatlon of the reservOIr of the hydropower plant
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5.5 Geology

From the geological standpoInt, the Bayano basIn IS formed of lava and andesIte-basaltic pyroclasts
from the ocean, WIth an outcroppmg of a small granodlontlc encroachment of the upper Cretaceous
The Igneous whole IS also resistent and forms an outcroppmg m a stratIgraphIC band along the MaJ6
mountain range

The geomorphologIcal uOlts that eXIst m the area are descnbed as follows

Lows hIlls and mountams, with slopes of 30 to 40% belongIng to the ocean complex, fonned by
shale, stltstone and sandstone

HIgh hills

J

5.6 Vegetation -~ I

Seventy-five per cent of the Bayano nver basm IS covered With tropIcal subperremal-leaf forests a
very heterogenous forest With very contmuous dosel at about 35 meters hIgh, a sparse COppIce forest
except 10 well-Itt zones, regular amount of epyphytes, vmes, etc Fifteen per cent IS a subtropical
perenmal-leaf forest, 5% a hIghland perenmal-Ieaf forest and the remammg 5% consIsts of crops,
savannah. and secondary pIOneer vegetation

57 Fauna

Studies carned out show the eXIstence of an enormous anunal wealth In the Bayano basm. ostensibly
of reptl1es, amphibIans, Chlroptera, buds. msects and large mammals Smce 1972, studies on the
transrmsslOn of arbonvus has helped conSIderably to understand the fauna of the basIn

Withm the most common species we can find the "iieque" (Dasyprocta punctata), peacock (Crax
rubra), peccary (Tayassu taJacu), rabbit (Sylvl1agus brasilienSIS), green Iguana (Iguana), wlld pig
(Tayassu pecan), pheasant (Ortahs cmerelceps) partridge (Tinamus major). white-tad dove (Leptotl1a
veneauyl), white-faced monkey (Cegus capucmus), sloth (Choleopus hoffmaOla), tapIr (Taplrus
bamill), pamted rabbit (Agouti paca)

- ":!

61 Dam

The development IS formed by a dam and 75-meter-hlgh by 45-meter-Iong concrete graVIty spillway.
With a 25-meter-hlgh aUXIlIary dam that can contains a volume of water of up to 5 bIllion cubIC meters
at Its maxunum level (62 m) In the construction of the dam, 600,000 square meters of concrete and •
110,000 tons of cement were used
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6 2 Hydropower plant

At the moment, the faclhty IS formed by two 75-MW uOlts, WIth space for two further UOtts 10 the
future of equal capacity, which produce an annual average of 600 GWh

The energy means consIsts of 4 access pressure pIpeS that cross the malO dam 10 the dIrection of the
engme room The electnc power IS produced by two FranCIS type vertical turbmes and their respective
96 6-MVA coupled generators It IS further transmItted from an elevatmg substatIOn next to the engme
room, through a 230-kW double-CIrcuIt transmission hne, to Panama City

6.3 ReservOir

The Bayano reservoIr has a maxImum storage capacity of 5 btlbon m3, WIth a water nurror surface of
360 km2, which allows the mterannual regulatIon of power.generation (Figure 3)

The reserVOir, at the site of the dam, has a depth close to 60 meters The water levels fluctuate
accordmg to the ramfall and the use of the flow for electnclty generation The lowest levels are
usually registered between May and August, whereas the maxImum level, of about 60 meters, takes
place 10 December, after the heavy rams of October and November

The reservOIr's bathymetry IS not known though It can be said, 10 general terms, that the rnaxtmum
depth In the Maje, Agllas Claras and RIO Diablo WhIrlpools comes close to 20 meters

.,
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7. CORROSION

Due to the appearance of corrosion problems 10 the plant's electnc-mechamcal equipment. 10 1978 the
IRHE camed out a study to analyze the relationship between this problem and the quality of the water
In the reservOIr to be able to adopt preventive measures and adapt ma10tenance operations

The reservOIrs of hydropower plants trap heat and nutntlve elements Turb10ed water comes from the
bottom or deep parts of the lake. for which reason It IS always colder. has a higher sahne content. IS

nch 10 nutntlve elements but poor ID oxygen The surface level, on the other hand. IS warmer and IS

retained by the lake. a factor which aggravates the loss due to evaporation

Not all aruficlallakes have thermal stratifications, since the water's mIxture capacity IS detenmned by
the w1Od. nver flow. bathymetry and the effect of thermal stratIfications and the effect caused by plant
takes In addition. the thermal stratifications. as they depends on solar radiation. ramfall evaporatlon
transpIration and other c1unatologlcal Variables. are seasonal

The Bayano lake expenences thermal dlscontmulty m the site of the dam dunng the dry season TIus
dlscontmutty forms a layer that 10creases 10 depth from 10 to 15 meters. between February and Apnl
Under these clfCumstances, the upper layer of higher temperature water (eplbmmon) floats over the
bottom one (hypohmmon), With a lower temperature and lower denSity. WIth appreCiable differences
10 the physlcal-eheffilcal charactenstlcs of the layers

The higher presence of oxygen 10 the epllunmon favors the growth of aerobiC sulphurous bactena !hat •
use dissolved oxygen to OXidize H2S mto elemental sulphur and H2S04, an acid that corrodes metal
and concrete In the hypohmmon. where there IS httle dIssolved oxygen. anaerobiC bactena reduce the
sulphate to H2S, which also corrodes metals

At the moment 10 which the above mentioned study was camed out. the formation of sulphydnc acid
at the turbme oudet was eVIdent and a blaclash colonng could be noted In the water. probably due to
the presence of metalbc sulphurs that would prove the eXistence of an active process of anaerobiC
decompos1Og 10 the bottom of the lake

The analyses revealed 10dexes that 10dlcated a high aggressiveness and corrosive tendency of the
water The presence of elemental sulphur m turb10e No 1 and of sulphunc aCid demonstrates the
eXIStence of two types of corrosIOn aerobiC and anaerobiC

Unttl 1991. the problem of corrosion In Bayano caused expenses In repaIrs of metal parts for an
amount close to US$10 nulhon, maInly due to hav10g to replace the substation coolers

~ ~«'... No> ~

8. POPULATION DISPLACEMENTS

The constroCtlon of the hydropower plant on the Bayano nver. whose dam would produce a 35.000
hectare reservOIr. caused the displacement of two native population groups-the Kunas and the
Chocoes-1o addition to local ummgrant peasants from the western part of the country and a small
group of local peasants. which altogether added up to 753 faffilbes (about 4.000 people), located In 9S •
places. most of them barely 15 years old
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The moving and resettlement program was earned out between December 1974 and June 1975•
through the Bayano Integral Development Project-later known as the Bayano CorporatIon-with the
partIcIpatIon of a group of ecologISts, engmeers. socroioglsts. anthropologiSts and econOInlsts Along
With the affected population, they plant and carned out the relocation

The problem of forced displacement caused by the floodmg of the Bayano reservOIr IS not the first or
most Important expenence of thIS type In the country The constructIon of the Panama Canal. between
1904 and 1914, flooded 43,000 hectares of the most densely populated zone 10 the Isthmus, to fonn
the Gatun lake. WhICh for a long tIme was the largest of all artifiCIal lakes In the world However. the
Bayano experIence IS umque due to Its complexIty and because It IS the first expenence for the
Panamaman mstltUtIOns and SCIentIfic commumty m thIS matter

8.1 Ethmc aspects

From the ethmc-cultural standpomt, the populatIon that lIved 10 the Bayano basm was dIVIded IOto

four groups two of them lOdIgenous (Kunas and Chocoes) and the other two hIspanic-mestIzo and
Afncan mestIzo peasants However. from the standpomt of theIr way of relatmg to the enVIronment,
which IS a relatIOnshIp defined baSIcally by theIr productIve onentatIon. theIr were two groups
lOdlgenous and coloDlsts

From the quantItatIve StandpOlOl, 58% of the lOhabltants m the basm were coloDlsts, 28% Kunas and
the remalOmg 14% Chocoes However. thIS dId not mdlcate the degree In WhICh the dIsplacement
would affect the dIfferent groups

The Kunas and Chocoes had an ancestral relatIonship of complete dependance on the nver and the
raID forest that surround It In the case of the coloDlsts. theIr tendency to convert the tropIcal Jungles
lOto grazmg areas for cattle-ralsmg development denoted a completely dIfferent attItude WIth reg8Ids
to the Jungle In 1973 before the constructIon of the Bayano hydropower plant was fiDlshed. over half
of the 4,000 lOhabnants 10 the basm were colomsts that had Inlgrated from the western part of the
country and who. dunng a Io-year penod had cut down 10,000 to 12,000 hectares for pastures

In companson. the Kunas. protected by the reservatIon created m 1934 and part of whIch was to be
flooded by the reservOIr carned out their tradItIonal economIc actIVItIes hnked mamly to a subSIstence
agnculture. comblOmg It with some commercIal crops (fruIt and vegetables) TheIr SOCiocultural
system was closely hoked to the Jungle. whIch formed part of theIr values and world vIsIon

Like the Kunas. the Chocoes practIced subSIstence agnculture and theIr culture had resulted ID large
part from their adaptatIon over hIstory to the raID forest TIus was the smallest group. less lOtegrated to

Panamaman SOCIety and therefore more vulnerable It seems that the eInlgranon of the Chocoes to the
Bayano area dates back to the fortIes The Chocoes hlstoncally had conflIcts WIth the Kunas. who had
tradItIonally dIsputed theIr settlement 10 the Bayano regIon

It IS Important to note the hlstoncal enllllty between the Kunas and Chocoes UntIl recently, relatIons 10

the Bayano zone have been very tense In fact, the Kunas attempted on several occasIOns to expel the
Chocoes from the Bayano area, both through legal means as well through econOInlC and socIal pressure
Attempts have even been made to eVIct them forcIbly on several occasIons. the Chocoes' crops have been
burnt shortly before harvest and theIr boats have been stolen. destroyed. damaged or let loose downstream.
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The Afncan mestizo peasant or "Bayanero" group was really a mmonty located In the area of Calle
Larga. close to the site of the dam They also practiced subsistence agnculture. marketmg vegetables
and domg extensive cattle-ralsmg At the moment an which construction of the hydropower plant took
place, thiS group was already hnked through famlly ties to the hispanic-mestizo group

A fifth group could be mentIOned, formed by the temporary population that participated 10 the
construction of the plant, the workers of the Panamencan hIghway and wood conCeSSIOnaireS, most of
these Colombian, m charge of cutt10g down and extractmg the wood admInistrated by the Bayano
Corporation

8.2 MOVIng and RelocatIOn Program

The relocation program mvolved movmg a total of 3.461 persons from the different ethmc groups
mentIoned above, grouped together 10 565 famIhes and dlstnbuted m 95 dIfferent settlements As was
mdlcated above. 58% of these persons were settlers that lived 10 65 of the towns that had to be
evacuated

The fact that most of the people to be displaced were formed by colomsts partIally facilitated mov1Og
operations In effect, most of these colomsts were emigrants from the western part of the country and
therefore were not as rooted to the land as opposed to the mdIgenous groups, whose relatIOnship to
the Jungle IS ancestral In addition, their culture allowed them a better position 10 negotlatmg With
state bodies and they were more willing to accept mdemmzatlon or to emigrate to other zones

From the quantItatIve standpomt, the most Important figures 10 the movmg and relocation program
were seen m October 1975, three years after project construction began The most affected group was
of the Chocoes. smce almost all of them had to be relocated To thiS we should add that thIS was the
most wlnerable cultural group. due to their type of SOCial organIzation and traditIOnal Isolation

In October 1975. 88% of the famdles of coloOlsts and Chocoes had been moved, whereas thiS
proportion among the Kuna famlbes barely reached 28% In effect the Kuna commumtles showed the
most resistance to the relocation

8.3 Critena for the Relocation

In plannmg the populatlon's relocation program, the followmg cntena were used

Cultural diversity of each group and Identification of their most Important economic actiVities

RecOgnItion of the need to return the population to ItS productive actiVities m the least tllne
pOSSible

AVOid poSSible exodus of the populanon to the Cltles

Based these cntena, the follow109 tasks were set

Identification of the relocation areas

146

•



•

•

•

Inventory of goods (land, permanent crops, houses, Improvements made, etc)

AssIstance 10 health and education

Techmcal advice to bUild housmg and obtam construction matenals

Techmcal advise m agncultural matters

CompensatIon (direct or mdlrect)

Transportation for the relocatIon

AnalysIS of the Results of Movmg and Relocation

In spIte of thIs bemg the first expenence of this kmd, IRHE was aware from the very begInnIng of the
complexIty of the problem of movmg and relocatmg the people SInce It was an area where, at that
moment spontaneous colomzatlon was mcreasIngly expandmg With settlers commg from the western
provmces of the country, and their frequent confliCts With the mdlgenous populatIOn of the area 10

some cases had been tragic

The cntIcal phase of the move took place between the end of 1974 and the first half of 1975 because
of the mIstrust shown by the indIgenous groups espeCially the Kunas, regardIng the resettlement
program In sptte of the fact that the IRHE SpecIalISts that had partiCIpated In plannmg the move had
kept continual contact WIth the different groups that were affected -

The mdlgenous groups, especially the Kunas and 10 lesser degree the Chocoes, deCided to settle Wlthm
the basm area 10 new locatIons chosen by their commumtIes With the adVise of IRHE and the Bayano
CorporatIon The deciSion of the indigenous people was supported by both orgamzatIons based on the
cntena that adaptatIon to the new condItions of the resettlement could be carned out With less distress
and 10 a ..horter tIme

In the case of the Choco population at the end of March 1974 a cntIcal pomt was reached because the
aim of relocatmg these commumtIes on the Membnllo nver 10 the Darten provInce had faIled TIns
faIlure occurred because It had been ImpOSSible for the Chocoes to settle In the locatIons ongmally
planned due to the presence of an msect known as the Afncan black fly or "Morrongoy " This forced
them to abandon the site soon after the resettlement operatIon had started and most of the people had
been moved to the new locatIon

The Afncan black fly that IS found 10 the Bayano regIon IS of the Szmulzum sanguzneum species which
aVidly attacks humans and domestIc animals dunng the day Its stIng creates a tyPiCal erythematous
swelhng with a defined haemolytiC center accompanied WIth an mtense Itchmg In addItion to the
dlscomtort from the bites these fhes are known vectors that spread onchocerCiasis

The great denSity of Morrongoy flies 10 the new settlement sltes made It extremely difficult to work
dunng the day On the other hand, no effectIve measure to control these flies was known smce
InsectiCIdes proved to be useless ThIs forced the people to defmltely abandon the site and created
hard feehngs and mistrust on behalf of the mdlgenous commumty regardmg the resettlement process
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The settlers. most of whom raIsed cattle. dId not pose major dIfficulties The basms of the most
Important nvers feed10g the Bayano nver were cleared of settlers and cattle ApproxImately 55% of
the settlers that left resettled wlthm the dlstnct and purchased land wIth resources from the
commodItIes that were 10demmfied (generally via 10dlrect sale) In 1975.90% of the settlers that had
to be dIsplaced had accepted the 10demDlty

8 4 Complementary Soclo-envlronmental ActiVIties

At the same tIme. the relocatIon program covered other basIC aspects of the affected population such

as food. education, health and assistance for production actlVltles

Food A subSIdIzed food program was estabhshed for the affected populatIon at the relocation Sites for
a penod of 6 months before the first harvest The provISIon of subSIdIes was IDltlated at the beg10Dlng
of 1975 and contmued WIth consecutive monthly supphes throughout the estabhshed penod

EducatIon Jomtly WIth the MIDlStry of Education. a school at Parti was created and school matenals
were supplied The assIgnment of two teachers was also achieved A school for the area of Ipetl was
also created m the resettlement area of the Choco mdlans

Health With the support of the medIcal team from the Bayano Project at that time and of the Health
Center of Chepo. field tnps for medical assistance and vaccmatlon were carned out dunng the penod
before relocatIon Thts allowed assessmg health conditions of the populatIon and tak10g preventative
measures to aVOId health problems dunng relocation AddItionally. a medIcal exam and yellow fever
vaccmatIon campaIgn was carned out as well as the constructIon of wells at each relocatIon sIte

8.5 EvolutIon of Problems After the Resettlement

After 1975, when the resettlement operations and the bul1d1Og of the Bayano hydropower plant had
concluded, the populatIon of settlers mcreased by 75% to 100% The temporary VIllages that had been
estabhshed to lodge the construction workers of the Bayano hydropower plant and the Pan-Amencan
hIghway. such as La Nlcora and EI Puente. became permanent and 10creased 10 SIze afterwards In the
area of Torti. 10 the eastern section of the basm. three new coloDlzatlon po1Ots appeared Hlgueronal._,
Playa Chuzo and Cai1~ _

Dunng the years after the dISplacement of the almost 4,000 ongmal mhabltants of the basm, nugratton ~!
new settlers 10creased to the pomt that 10 1978 the population wlthm the basm area was estImated at 3,000
not mcludmg the great number of workers of the Inter-Amencan Company and the Bayano Corporation

8 6 Effects on the IndIgenous Population

J
/

•I

The 1Odlgenous population was unquestIOnably the most affected by the construction of the dam, but
the great SOCIal orgaDlzatlon level of the Kunas played a favorable role for the readaptatlon process.
and functioned at the same time as an effiCIent element for pressunng and negotlatmg WIth the
governmental organlZatlons However. the low level of leadershIp of the Chocoes 10 the area was not •
able to face 10 an organIZed way all the problems that arose dunng the displacement
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The most Important effects of the relationshIp of the mdlgenous populatIon WIth Its environment as a
result of the displacement were the followmg

The loss of the most fertile land m the lower parts of the valley that would be flooded by the
reservOIr. which dIrectly affected the productIon of certam traditIonal crops (cacao. avocado.
banana. etc) and determmed the need of more work. per acre of land at the new locations

Dependency on mcome from the compensations andother servIces provIded by the government

Estrangement. at least temporanly. from the network of economIc and SOCial relationshIps WIth
other communities

The pohtlcal organlzatlon of the Kunas. whIch IS the basIS for community hfe and the hfe of
socIety m general. suffered the Impact of the changes. causmg latent mternal pohtlcal
contradIctions to surface The same thmg can be said of the Chocoes. but WIth more senous
effects because their lower social organIzation level endangered the group's very eXIstence

IsolatIOn of the communities from each other and other populatIons m the area WIth the
resultmg unbalance m the economIc and socIal relationshIps of the population

DIsappearance or mcreased dIstance to certam tradItIOnal sources of raw matenal (such as the
"gmigara' used for house roofing and the 'naguala" used for basket makmg), as well as the
10crease of dIstance to water sources. which Imphed the dlggmg of new wells and the eventual
change 10 personal hygIene j

The MInistry of Agnculture Development (MIDA) reported havmg receIVed several petitIOns of
Kuna Indians to explOIt lumber, which IS unusual among thIS 1Odlgenous community These
10dlvldual petitions were objected by the Kuna leadershIp smce thIS practice was conSidered to
oppose the customs and 10ternal coheSIOn of the community

PetitIons to use the pasture lands that had been left by the prev\ous settlers were also receIved
ThIs kmd of activIty, new for them was also objected by the Kunas. mamly because they relate
It to the destructIon of the Jungle

Increase 10 the supply ofJewels and other luxury Items. and the monettzatlon of the economy
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9. CONSIDERATIONS ON THE FISH FAUNA

The transfonnation of a 10tiC ecosystem by the dammIng up of the water flow affects aquatic ammal
and plant commumtles because of the modification of vItal aspects such as food aVaIlabilIty, phySical
and chemical water conditions (temperature, cloudmess, oxygen demand, pressure, flow, etc) and
spawmng SItes

From expenence m tropIcal areas, It IS well-known that the Impact of dammmg IS noticed m the

reduction of the diversity of speCies, resulting mamly from the eutrophication of the water thIS

phenomenon IS usually accompanIed by the accumulation of soluble nutnents and Insoluble sediments

which begIn the detenoratIon of the capacIty of the reservOIr

Once the reservOIr has been configured phySically, the phase of colOnIzation begInS In which those
speCIes that can best adapt to the new lentlc environment survIve TIus stage IS aSSOCIated WIth a hIgh
bIOlogIcal productIVIty sInce the abundance of avaIlable organIC matter guarantees the food for the
dIfferent speCIes of fish

FIve years after the fonnatlon of the Bayano reservOir, 13 speCIes belongmg to 6 famlhes were
detected The studIes undertaken before the construction of the reservOIr revealed the eXistence of 6J
speCIes belongmg to 26 farmhes, thiS meanmg a reductlon of 79% 10 the number of species

/

Although the species m the Jake have been favored by the abundant avaIlabIhty of food, their
disperSion has been hrmted by phySical and chemIcal factors, mamly by the concentration of oxygen •
In the water column In the Bayano lake, the 1 mg Oz/hter Isohne IS approximately 10 meters deep, )
thus IndicatIng that the fish need to locate 10 more shallow water and dIsperse honzontally

Of the 13 speCIes found 10 the lake, 8 are omnIvorous. 4 are carmvorous and 1 herbIvorous The
omnIVorous speCIes obtam the most theIr food from the abundant plant matenal, detntus and anImal
bIomass, however, 90% of the captures performed dunng the penod of the study were ommvorous
fish This fact may be explamed by the greater capablhty of these speCIes to adapt to the new food
supply m the lake

The herbIvorous fish, Jomdy With the ommvores, compnse the greatest part of the animal bIomass m
the lake Generally speakIng, the lake's trophIC cham has become mtegrated to mltlgate the unbalance
of the ecosystem TIus IS confinned by the presence of many aquatIC weeds WhICh make the eXlStmg
unbalance between pnmary and secondary productIon eVident

WhIle attemptmg to compensate the eXIstmg balance, several VItal parameters of the fish populations

are modified, such as length, weight, reproduction rate and feedIng habits Another way of

compensation of the ecosystem consists 10 modlfymg the mter and mtra-speclfic relations A clear
example of thiS IS the great number of parasites found on the captured fish

The eutrophication process of the lake IS still growIng. mamly because of agnculture and lIvestock
raIsmg acttvlues m the area WhIle these conditions contmue to prevaIl the reservOIr WIll remam m an
unstable situation and the IchthyologIcal dIversIty wIll remam near today's levels, With prevalence of •
ommvorous species
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9 1 Influence on Ocean Ichthyofauna

The constructIOn of the reservOIr had at least two mam dIrect effects on the ocean fauna The first IS
related to the InterruptIOn of penodlc migration that several ocean specIes, usually EuryalIna • carry
out several mIles up the nvers to fulfill vital stages of theIr hfe cycle The second effect has to do With
the reductIon of nutnents that the flver used to supply the ocean and that were essential for the
reproduction and growth of many ocean species

In 1980, five years after the formation of the reservOIr, 12-13 year old sharks of the specIes C leucas
were caught at the lake Adult sawfish (PrzStlS perottetl) of both sexes and m good condItIon ready for
reproductIOn were also caught These two highly Euryahna and ElaslOobranchll species are found m
shallow coastal waters throughout tropical Amenca Both species freely mvade almost all fresh water
masses that are accessible mcludmg coastal lakes, canals and nvers

There IS also eVidence of the presence of other ocean fish such as the "r6balo" (Centropomus
pectmatus) and the 'roncador' (Pomadasys bayanus), which are highly Euryahna species that
commonly advance far mto fresh water streams

9 2 FlShmg PotentIal

The Bayano basIn, before the construction of the hydropower plant, supported subSIstence fishing
actlvltles practiced maInly by the mdlgenous population, which made up part of thelT protem dIet
Now the changes created by the reservoIr have drastically reduced fishmg activIty at the Bayano nver

The ommvorous species Brycon argentus, known locally as "sabalo", IS the most appreciated by the
rIver population, although others are also fished such as the "peJe perro" (Hoplla) and "guavlna"
(Gomwmorus maculatus), some of which are Important for sports, although no fish culture project has
been conSIdered to foster subSistence or sport fishIng and It IS still an alternative to be conSidered

The lake's potential IS estImated at 2,000 metnc tons per year, accountmg for a yield of 63 2
kg/ha/year, which IS conSidered an excellent value for a tropical lake Although these are prelIminary
estimates, the expenmental captures conducted dunng the study reveal values close to the theoretIcal
estimates

To a certain extent, fishIng at the lake could contnbute to the appropnate management of the mtra
specific relauons of the fish specIes, preventmg the populatIon from reaching mmumum denSItIes and
keepmg productIOn wnhm acceptable ranges by mcreasmg the probabl1ltIes of SUrvIVal of fingerlIngs
and small fish

The change generated by the reservOIr does not favor the fishmg methods used by the mdlgenous
people (harpoon and hook) whIch are more appropnate for 10tiC envIronments LIkeWIse, the fact of
not havmg appropnate boats hmIts the populatIOn's fishlOg capaCIty
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10. lNSTlTDTIONAL AND LEGAL ASPECTS

Before Imtlatlng the construction of the Bayano reservoir m 1971, Cabmet Decree 123 of May 8, 1969
declared the land m the area known as Upper Bayano, I e the land above the reservOir, not subject to
expropnatlon This decree stipulated a polygon for the protectIOn of 112,000 hectares, deslgnatmg It
as an Hydropower Reserve and appomtmg IRHE as directly responslbtle for appropnately
controlhng forestry explOItation and land use

With the purpose of takmg care of the problem of the transfer and relocatJon of the population that

had to be moved from the areas that would be flooded, the Integrated Development Project for

Bayano, or SImply the Bayano Corporation, was created m May 1973 as a branch of the Agnculture
Development Mmlstry, which was later converted mto the Bayano Integrated Development State
Corporatlon by Law 93 on December 22, 1976 with additIOnal speCial functlons for the economic
development of the upper part and most of the lower part of the nver's basm with exceptIOn of the
lands belongmg to the Indigenous Reservations

Law 93 clasSified all lands above the SIte of the reservOir as a Forest Reserve and allowed profitable
use of a great part of the areas that would be flooded through multIple forestry concessIOns

•

Decree No 5 of Apnl 23, 1982 regulated the expropnatlon of rural lands 10 the Bayano area which
belonged to the State, With the exceptIon of the mdlgenous lands, estabhshmg that the woodlands and
forests belongmg to the State could not be expropnated By the recommendation of the Renewable
Natural Resources Institute (INRENARE), these lands should be conSidered as protection or Special •
forests However, final expropnatlon of the lands was subject to the deCISIOn of the Bayano Integrated
Development Corporatlon It was also estabhshed that the lands with 20% to 45% and greater
mchnatlons should be recommended for forestry

On August 3, 1984 an agreement was Signed between the MIniStry of Agnculture Development and
the Kuna de Madungandl commumty, regulatmg the management of renewable natural resources m
the area belongmg to the commumty and estabhshmg that the use of natural resources 10 the area
should be Jomtly decIded by the Bayano Corporation, the INRENARE and the Kuna Congress m the
area.

Withm the IRHE, a Group for the Control of Aquatic Weeds was created to take care of the problems
caused by the rapid prolIferation of aquatlc weeds smce the begmmng of the formation of the
reservOIr m 1976 Thts Group later served as the basiS for the creatIon of the HydrographiC Basm
Management Department

Because of the many SOCIal problems that were created from relocatIng the settlers and mdlgenous
populatton of the area and aggravated by the constant mIgratIon of new settlers, an Inter-mstltutlonal
Techmcal Conumttee was created m October 1986 to coordmate the acttvltles, whIch had often been
contradIctory, of the mstltutlons mvolved 10 the management of the Bayano basm TIus COmmlttee
smoothed the way for the creation of the Bayano Cormmsslon to which a high deciSion level was granted
and which substttuted the Bayano Corporation an Its responSibIlities for the management, control and
development of the basm TIus Cormmsslon estabhshed the followmg as pnonty areas of attention the
mdIgenous area, the agnculture areas, the reservoIr's polygon of protectIon WhICh had been estabhshed by •
IRHE, and the water protection forest areas of the Ma]e and Caiiazas mountaIn ranges
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The evolution of the mstltutlOnal and legal aspects related to the protection and management of the
Bayano basm shows the complexity of the economiC, social and ethmc mterests mvolved m thiS regIOn •
nch m forests and animals but facmg fast destruction The expectations ansmg from the creation of
the Bayano Corporation and the INRENARE were not accomphshed, and the causes and
consequences of the destruction of the basm's forests still persist, aggravated even more by the lack of
action, the mcrease of spontaneous migratIOn and commercial exploitation of the forests

Although the creation of the Bayano CommiSSIOn 10 1986 seems to have been a good step for
Improvmg the management of the Bayano basm, the proposal of pnvatlzmg the Bayano Corporation

could create an instItUtional gap and encourage colomzatlon and IrratIonal explOItatIOn of the basm's
natural resources, In addItIOn to the potentIal ethmc conflIcts that could arIse smce thIS IS an

mdlgenous area

Throughout the historical evolution of the problem, the IRHE has been techmcally and legally
subordinated to the Bayano Corporation and the INRENARE m the protection of the basm Decree
No 5 of 1982. whICQ regulated the e"(prcpnatloo of land .n-the baslO, was unable to halt the
exaggerated growth of spontaneous colOnization and irrational forest explOitatlon However, the
eventual approval of the law proposal that would create the Madungandf IndIgenous Temtory and
which IS being studied by the Legislative Assembly, would allow IRHE a better legal position to
orgamze the management and protection of the basm by allowmg It to operate 10 the Kuna
Reservation which compnses 180,000 hectares of land m the northern area of the basm equivalent to
46% of the basm's total area

However, Law 93 excluded, among others, the lands of the MaJe nver basIn which supplIes the •
Bayano nver with 30% of Its water Consldenng the mtentlon of pnvauzmg the Bayano CorporatIon
which has been announced by the Government, It IS of fundamental Importance that the 40,000
hectares of woodland remnants of the MaJe River's basm be protected under Law 93 In thiS sense,
IRHE has mltlated actions so that these woodlands be declared natural protection areas and prevent
their destruction

However and as expenence has shown, adequate legislation IS not suffiCient to achieve the
conservatlon ot the basm Supposmg that the mstltutlonal Interests reach agreement m relation to the
management of the basm, It IS essential that IRHE's Basm Management Department be technically
and admmlstratlvely strengthened, provldmg It With greater finanCIal and human resources to face the
tasks Involved m preserving the Bayano basm

In the context of mstltutlons that have to do with the management of the basm, because of the
eXistence of the reservOIr and because of the operation costs Involved m the maIntenance of the
hydropower plant and the reservOir, there IS no doubt that IRHE IS the organlzauon that has more
mterest m protectmg the basm

11. WEEDS

One of the ecological Imbalances that arose after the formatIon of the Bayano reservOIr was the rapid
prohferauon of several aquatic weeds that covered the water's surface extensIvely durmg the first •
weeks after closmg the gateways of the plant creatmg navigatIon problems and endangenng people's
health SInce they are an Ideal habitat for mosqUItoes that carry mfectIOus disease (FIgures 4 and 5)
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The prolIferation of aquatic weeds IS a direct consequence of the lake's eutrophication, which ImtIally
resulted from great amounts of orgamc matter bemg decomposed from the vegetation that was
covered by the reservOIr's water The presence of aquatic weeds IS charactenstlc of tropical artifiCial
lakes when the bed has not been cleaned properly before floodmg

At the begmnmg of the formatton of artifiCIal lakes m tropical areas there IS always excessive growth
of weeds whIch, as the lake stablhzes Itself, gets weaker untd It reaches equtlibnum, the level of weed
mvaslOn depends on the degree of eutrophIcation of the lake In the case of the Bayano reservOIr. the
colOnIzation of rIverSIde lands for agnculture production and populatIon expansion constantly
mcreases the level of eutrophicatton of the lake. which m turn nounshes weed growth

12. BRIEF ANALYSIS OF RISKS

A complete analYSIS of the dangers entaded for the Bayano hydropower plant should also mclude the
nsks that the very presence of the plant directly or mdIrectly represents to the environment
Uncontrolled migration, the resultmg destruction of the Jungle m the area of the Bayano nver. and the
very eXistence of the reservOIr have affected the reglOn's bio-chmattc balance generatmg droughts and
floods-prevlOu')ly conSIdered natural phenomena-strongly hnked to man-mduced disturbances

In the case of earthquakes because of the charactenstlcs of thiS phenomenon. types of human
occupation have no dIrect relatton to the cause of the fisk History shows that Panama has not
expenenced any great earthquake disasters m spite of Its bemg conSidered an area of seIsrmc danger
because of ItS tectomc SituatIon

Frequent seismIC actIvIty around the Isthmus' coasts and nelghbonng areas has an explanation m the
fact that the Panama micro-plate IS located at the JunctIon of the Nazca and Cocos Inlcro-plates on the
PaCific WIth the Canbbean plate (FIgure 6) TectOnIC activity of these plates determmes seIsrmc
acovity m the area However the studies show that the dam's site and the whole area of the Bayano
reservOIr are located m a low earthquake nsk area (Figure 7)

R.egardmg floods. the Bayano reservOIr ex.erts a great regulatIng mfluence over the penodic floods that
affect the basIn The last one occurred m 1966 kllhng 120 persons and causIng great econormc losses
as a result of damaged crops and mfrastructure However. because of the great degree of deforestatlon
caused by spontaneous colornzanon In the area of the Bayano River's basm, the studies clasSify It as
an area With danger of floodmg

t3..INlfECTIOUS DISEASES: VECTORS AND HOSTS

In 1974. IR:HE made a study. which mcluded field studies to assess the health sItuatlon of the ba....m·s
populatlon mamly In relatton to diseases whIch could potenttally be dangerous and were caused by the
floQCimg: of tIie reservOir and: the- relocatIon of the populatIon In other areas of the basm Because of
the attItude ot the- Kuna Indians that hve m the mtermedlate and upper areas of the Bayano River. who
have always objected the presence. ot strangers. thiS IS one of the less known areas m Panama
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The troPICal humId climate of the Bayano basm favors the presence of a WIde vanety of tropIcal
dIsease vectors and hosts, whose populatIons could be affected by environmental changes generated
by the constructIon of the Bayano hydropower plant

.
The diSeases that were taken mto conSIderatIon were those more closely related With the flood1Og of
the reservOIr and those which represented a higher potential danger for the hydropower plant workers
and local population that had to be relocated

131 Vectors

Chagas' DISease

The first of these groups of vectors related With the tranSmISSIOn of Chagas' disease IS the TnatomInae
subfamtly, commonly known as "chmches rnamones II These 10sects are usually found 10 the leaves of
recently roofed houses and they attack humans and domestIc anImals at mght

Tnatommae msects do not transmit Chagas' dIsease through bIt10g but by the contamInation of
mucous membranes or skm wounds WIth faeces For thiS reason, 10 spite of the fact that a high
percentage of captured 10sects were mfected With Trypanosoma CTUZl, laboratory analysIs resuls of
several thousands of mhabltants of the basm highly exposed to the biting of these msects revealed an
mfectIon rate of less than I % However, 10 the nverslde regIOns of the Gatun Lake, where the jungle
has been destroyed, the 1OfectIon rate of Chagas' disease among humans reaches 30%

Probably the low mCldence of Chagas' dIsease among the populatIon of the Bayano River IS related to
With the presence of the jungle which determmes that the transmItt10g msects remam less tIme m the
houses throughout theIr cychc movements from their natural jungle habitat to the houses and back
agam, resultmg 10 low probablhtIes of human mfectIon

The Rodmus famIly, whIch IS the most common msect vector famIly 10 the Bayano area, IS reSIstant to
DDT 10secttcides WhICh had been used 10 the country to control malana, however, Dieldnn and
benzene hexachlonde are hIghly effective and are the preferred control substances

There are also other Tnatommae 10sects 10 the Bayano area, such as Panstragylus rufotubereulatus
and Panstragylus gemculatus, whIch are related to Chagas' dIsease, the fonner prefers tree mammals
as hosts, and the latter IS related With armadillos WIth which they carry out a transmlSSlon cycle

Malana

The Anopheles albunanus mosquito IS conSidered the roam malana vector m Panama. In the Bayano
basm, hIgh densltles of thIS msect were found 10 the temporary worker camps located at the Maje and
Majeclto nvers At the begmmng of the ramy season, the denSity of these mosqultoei IS lngh enough
to cause malana outbreaks

InsectiCide furmganon IDSlde the houses proved to be mefficlent to control the adult mosqwto populanon
and the dIstnbutlon of Aralen and Pnmaquma drugs among the workers, which have suppreSSIve,
preventatIve and curative effects, was preferred FUmIgatIon of water puddles and depoSits around the
camps up to a distance of one ktlometer wtth dIesel or green Pans ou was also carned out
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Aquatic weed prolIferation at the reserVOIr, especially of Hydrilla and NaJas, created an Ideal •
envIronment for the reproduction of Anopheles, SInce ItS larvae find appropnate protectIon from thelt
natural enemies by reSidIng among the leaves Although no epidemiological studies were carned out
later, the mam problem reported by the Kuna IndIans hvmg 10 the area of the reservoir 10 relatton to
the aquatIc weeds was the proltferatton of mosquItoes High concentrations of Anopheles were also
reported In the areas where the populatIon was relocated by the project, 10 Chlchebre and most of all
10 the southern part of the Pan-Amencan highway

The malO breedmg grounds for thiS mosquito are the swamps formed by the floodmg of nvers and by
uncontrolled Imgation practIces of certaIn crops such as nee, whIch can cause severe outbreaks such
as the one that occurred In the Los Santos ProvlDce m 1945 whIle IDlttatmg the servIce of an
expenmentalImgation project at the La Villa RIver The best permanent control for thIS mosquIto IS
the constructIOn of good draInage systems

EncephalItis

In the Bayano region hIgh denSItIes of Aedes mosqUIto have been found WhICh are responSible for the
tranSmiSSIOn of several types of encephalItIS, smce nnrnedlately after the formatIon of the reservolt and
before Its stabthzatlon, favorable concbtIons eXIsted for Its proltferatton In SpIte of the fact that up to this
moment there has been no outbreaks of thIS cbsease, the MIniStry of Health penocilcally momtors the area
for Aedes mamly because of Its relation With breakbone fever (hemorrhagIc dengue)

Another species related vnth the tranSmiSSion of encephahtls IS Mansonw whIch IS not found In great
denSIties 10 the Bayano area However. SInce the prohferatIon of aquatic weeds offers an Ideal habitat
for the growth of Its larvae. a momtonng program dunng the first years of the plant's operatlOn was
Implemented

The Culex species. which also transmIts several types of encephahtls, was detected havmg low
concentrations. which did not entad an Ilnmedlate danger for the populatIon hv10g 10 the area.
However. the prohferauon of aquatIc weeds generates a potentIal danger of populauon lDcreases of
certain Culex specIes and concozrutant encephahtIs outbreaks

Yellow Fever

In the area of the Bayano River the presence of dIfferent species of Haemagogus mosquito at hIgh
densltles was detected. which IS an Important transzrutter of yellow jungle fever through the cham
estabhshed between mosquItoes and tree mammals. mamly monkeys, whIch either dIe or become
IIDInunIZed agamst the cbsease

Yellow jungle fever IS not endezruc to Panama and the ViOlS IS 1Ouoduced to the country through Its

eastern border at mtervals of 7 to 9 years dependIng on the hfe cycle and SurvIVal penod of Its hosts
ExpanSIOn waves of the dISease occur dunng the ramy seasons when adult mosquIto denSIty IS htgh
enough If the dry season IS particularly severe the transIDlsSlon cham IS broken

In the Bayano area, yellow jungle fever outbreaks were reported 10 1942, 1964 and 1974 Taking the
disease's life cycle and the chmatlc condItIons mto account, a new outbreak could have been expected
by 1981 or 1982 However, the vaccmatton campmgns promoted by the MlD1Stry of Health dunng and
after the constructIon of the Bayano hydropower plant elmunated that POSSlblhty
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Another speCIes able to transmIt yellow fever and that IS relatIvely abundant In the jungle areas of the
Bayano RIver IS the mosquito of the Sabethes speCIes, whIch bItes humans on jungle ground all year
round Up to thiS moment no effective control measure IS known agamst thiS mosquito

LeJsbmam8 SlS

In the Bayano area the presence of Flebotommea msects of anthropophl1lc habits IS also frequent,
which are locally known as "chltras ahblancas" and which are Important vectors of lelshmamasls and
of the so-called "Panama three-day fever" Of these species the most common one, Lut1.omy,a
paruunens,s, attacks humans aVidly 10 the jungle and m shaded places durmg the daytune as well as at
mght Its preference to keep close to the ground 10 the jungle makes It espeCially dangerous for timber
cutters and agnculture workers that work at the edge of the jungle

Other less dangerous species that prefer tree tops, such as Lut1.omy,a trapuJo, and L. gome1.l. are also
present In the Bayano region

13.2 Hosts

Yellow Fever

Most of the monkeys 10 the Bayano regIOn are an unportant hnk m the transmISSion cycle of yellow fever
Some spec1es, such as the whIte-face monkeys, rarely get SIck or dIe, but yet others, such as the well known
howl1Og monkeys, are suscepttble to the mfectlon and have htgh mortahty rates For thts reason they are used
as mdleators of yellow fever outbreaks Dunng the 1973 outbreak that occurred 10 the Bayano area. the
people who contracted the dIsease mvanably bad found dead monkeys oftins spec1es 10 the JUDgle -

Another species which 10 other times was found In high numbers In the Bayano basm but that IS now only
found 10 the most unaccessible parts of the basm because It lost Its ongmal natural habitat, \s the black
spider monkey, which IS highly susceptible to yellow fever mfectlons but rarely dies, bemg thts the reason
for bemg one of the best mdlcator annnals to momtor any recent wecnon wave, smce specImens of this
Species show hIgh unmunlty values whIch may be easJ1y detected through serolOgiC surveys

Chagas' Disease

Fmally, Sagulnus geoffroy" commonly known as the "uti" monkey and that IS a very popular pet,
seems to be a natural host of the Chagas' diSease In the study carned out before the constnlctlon of
the hydropower plant, 30% of the exammed specimens showed to be mfected by T cruzz

~ -
Another hostmg annnal of T cruz, IS Dasypus novemcmtus or armadillo, which locally IS very
apprecIated for Its meat TIus mammal plays an Important role 10 the Chagas' disease translDlSSlon
cycle. although It has also been recently discovered that the armadl1lo easl1y contracts leprosy
(Hansen's bacl1lus)

Leishmamasis

The Bradypodldae famtly, better known as sloths, are the malO hosts for the jungle cycle of
leishmaniasiS
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14. SOCIO·ENVlRONMENTAL ASPECTS

In the late forties a JDlgratlon process began 10 Panama commg from the southern, central and western
rural areas of the country towards Its eastern regIOns, with the ClUes of Panama and Col6n and the
areas near the Panama Canal as Its first destmatlons OverexplOltatlon of agnculture and cattle raIsmg
and the mcrease of population Size that took place on the PaCific SIde of the country caused severe
envIronmental detenoratlon the destructIon of forests and the loss of topSOIl and agnculture
productiVity undId the production basiS of agnculture society 10 those areas

In the fifties a new migration stage took place 10 the country which was characterized by the
coloDlzatlon of the eastern forests, commonly known as the "new agncultural frontier It TIus new way
of occupymg the Panamaman temtory resulted from the expulSIOn of the population from ItS ongmal
lands and CIties from the Imposslblhty of producmg and surviVIng SImilar to the first stage, It was an
unplanned migration process

The nnmedlate effect of the expansion of the agncultural frontier was the deforestatIon of extensive
tropical woodland areas Accordmg to certam studies It IS estimated that between 1947 and 1990
Panama's forests decreased from 70% to 25% of the total natIOnal temtory at an average rate of
70,000 hectares per year In less than 45 years Panama destroyed 65% of Its forests If thiS
deforestation rate should contInue, by year 2000 only 10% of the country's temtory wIll be covered
With forests

From the SIxnes on, a rapid econOJDlC modernlzmg process took place promoted by the government
which affected almost all of the producnon sectors and SOCial classes Commercial agnculture was
teehmfied and plantatlon agnculture (banana and sugar cane) was mechanized, which Included big
nee and corn producers Dunng thiS penod the construction of mfrastructure works also took place.
such as hIghways and hydropower plants such as the Bayano plant ThIS process, however. took place
by sacnficmg the ecosystems greatly, and by 1980, 80% of the malO hydrographIc basms of the
country were deforested at vary109 degrees

One of the unmedlate consequences of deforestatlon IS the loss of sod and erosion Most of the Jungle
areas 10 Panama cover abrupt lands With low ferttle clay sods that, once theIr vegetation has been
elumnated, are washed away by mtense raInfall and become useless for agnculture production and
cattle raIsmg Of the tropiCal Amencan countnes, Panama IS one of the most severely affected ones by
erosion

As a direct result of deforestatlon, the erosion process dunng the last three decades has had an
alarmmg progress Accordmg to FAO, 10 the Sixties the extension of used and eroded land was
500,000 hectares. whtle 20 years later eroded land covered between I 3 and 1 8 JDlllton hectares By
the year 2000, It IS pOSSible that the detenorated area may amount to 2 mtllton hectares, equivalent to
30% of the national temtory

The constructIon of the Bayano hydropower plant took place, 10 hlstonc terms, 10 the mIddle of thIS
process of expansIOn of the agncultural frontIer towards the eastern part of the country. and IS

contemporary WIth the constructIon of the eastern section of the Pan-Amencan hIghway that WIll Jom

~~~~ •
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The construction of this sectIon of the highway and the almost simultaneous constructIon of the
Bayano hydropower plant accelerated the spontaneous colonIzatIon process that had begun 10 the mId
fifties With theESultIng destructIon of extensive tropiCal jungle areas that were convened Into pasture
lands for cattle, used for subSistence crops or to explOitw~ Species

The migration wave toward the Bayano basIn, which In 1990-1991 was already Important, became
even faster With the construction of the hydropower plant It has been eStImated that between 1970 and
1990, 30% of the Bayano basIn forests were destroyed

IRHE beheves that the colOnIzation process grew even faster SInce 1990 With the colOnIzation of
virgIn lands located at the MaJe River basIn, which feeds the Bayano River and contnbutes With
approximately 30% of the reservOIr'S annual volume. The new settlers come from the western part of
the country as well as from the Columbian department of Choc6 that IS on the border With Panama.
From that year on mlhtary surveIllance that could be observed years ago In the area has almost
dISappeared

The total populatIon of the upper Bayano basm IS estimated at 14,114 InhabItants, 30% of WhICh hve
near or at the lake DurIng the last 20 years the populatIon of the basIn grew threefold. With a
SignIficant IOcrease from 1980 to 1990 when the area's population grew by 70% Almost the entire
populatIon growth (95%) IS now located 10 the El Llano junsdICtIOn, which 18 m the lower part of the
basm and has access through to the Pan-Amencan highway

One of the most Important features of thIS populatIOn growth mthe upper basm of the Bayano River 18

that It dispersed Itself 10 a very extensive area, as the great number of new settlements suggests
Between 1970 and 1990 the number of human settlements m the El Llano junsdlctIon mcreased from
79 to 143

This populatIon growth dispersion, mamly fed by mIgratIon commg from the southwestern prov1Oces
(1:os Santos, Herrera and Veraguas), has ItS explanatIon on the need for occupY1Og lands for
agnculture and cattle productIon Between 1971 and 1991 the total number of agnculture farms
recorded by NatIonal Surveys 10 the El Llano and CaihtaJunsdlctlons mcreased from 159 to 970, most
of them especIally fOf cattle falsmg In thiS penod the number of heads of cattle 10creased fivefold
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ENVIRONMENTAL
AUDITING

ComplIance AudItIng

Environmental Auditing Defined

• SystematIc

• Documented

• PenodIc

• ObjectIve



EnVIronmental Auditing

• Why AudIt?

• Advantages and DIsadvantages

• Types ofAudIts
- ComplIance AudIt

- LIabIlIty or RIsk Management AudIt

- Industnal Property Purchase AudIt

• Management Support IS CntIcal

Environmental Auditing

• Corporate EnvIronmental PolIcy
- CommItment to EnvIronmental Excellence

- CooperatIOn WIth Government

- PublIc and Employee Safety

- Investmg m SolutIOns

- InformatIOn and TraInmg

- PolICIes, Procedures, Plans, etc
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Environmental Auditing

• AudIt ObjectIves
- Regulatory Comphance

-Trammg

- Evaluate Personnel Performance

- Evaluate Resource and Budget Allocations

- IdentIfy LIabIhties

- Preventative Mamtenance

Environmental Auditing

• AudIt ObjectIves (contInued)
- CommunIcate EnVIronmental ExpectatIOns

- Evaluate Subcontractor Performance

- Test Emergency ResponSIveness

- Identify Cause for Problems

- Identify Opportumtles for Pollution Prevention,
Recyclmg, etc



Environmental Auditing

• DevelopIng an Audit Program
- Estabhsh Company Objectives and Pohcy

- IdentIfy Audit Coordmator and Other Team
Members

- Develop Audit Tools

- Tram the Audit Team

- Test the Audit Program

Environmental Auditing

• DevelopIng an AudIt Program

- EstablIsh the Schedule

- Conduct the AudIts

- Evaluate EffectIveness

- Implement a Contmumg Audit Program

•

•

•
4



•

•

•

Environmental Auditing

• ManagIng the AudIt Program
- Performance ReportIng

- StaffManagement

- Quahty Assurance

Environmental Auditing

• AudIt Coverage
- AIr EmIssIons

- Wastewater DIscharges

- Stormwater DIscharges

- Sohd Wastes

- Hazardous Wastes
-PCBs



Environmental Auditing

• Audit Coverage
- Hazardous Matenals

- Petroleum and 011 Storage and Handlmg

- PestIcIde Management

- Drmktng Water

- Worker Health and Safety

Environmental AudIting

• Audit Procedures
- Pre-AudIt ActIvItIes

- On-SIte ActIvItIes

- Post-AudIt ActIvIties

•

•

•
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Environmental Auditing

• Pre-AudIt ActIvIties
- AudIt Plannmg

- NotIfy the facIhty

- Background InformatIOn ReVIew
• FacilIty
• Reports and Records

• Waste GeneratIOn, Storage, Treatment, DISPOSal,
etc

• ReqUIrements and RegulatIOns

Environmental Auditing

• Pre-AudIt ActIvIties
- RevIew Relevant RegulatIOns

- Define AudIt Scope and Team ResponsIbIhtIes

- RevIew AudIt Protocols and ChecklIsts



Environmental Auditing

• On-Site ActIvItIes
- Remember to Document Everythmg

- ArrIval and Opemng Conference

- Records & Document RevIew

- Staff IntervIews and PhysIcal InspectIOns

- Post-AudIt Debnefing

Environmental AudIting

•

•
• Post-AudIt ActIvItIes

- Data and InformatIon Management

- Follow Up Data CollectIon

-_AudIt Report PreparatIOn

• ExecutIve Summary

• AudIt LocatIon

• AudIt Dates

• AudItors

• Reason for AudIt

• FacIlIty Map
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Environmental Auditing

•

• Post-AudIt ActIvIties
- Audit Report PreparatIon

• Background InformatIOn
• Level of ComplIance Reportmg

- Regulatory Deficiency
- Procedural DeficIency
- Sigmficant DeficIency
- Major DeficIency
- Mmor DeficIency

•

Environmental Auditing

• Post-AudIt ActIvItIes
- Legal ReView

- Identify Follow Up Activities



EnVIronmental Auditing

• Legal Protection and ConfidentialIty for
AudIts
- Attorney-Chent PnvIlege

- Company Mamtamed ConfidentialIty

Environmental Auditing

•

•
• TrainIng AudItors

- Selectmg Tramers and Tramees

- Selectmg Trammg TechnIques

- Keys to Successful Trammg
• Be Prepared

• Make It Fun
• Evaluate the Program
• GIve Tramees a "To Do" LIst
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• v. Environmental Auditing -- Compliance Auditing
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Note Much of the text for this section of this manual was taken from the follOWing
sources
1 David McGraw, P E , Environmental Auditing and Compliance Manual, Van

Nostrand Reinhold, New York, 1993
2 Lawrence B Cahill, and Raymond W Kane, EnvlronmentalAudns, Government

Institutes, Inc, Rockville, MD, 1991

A INTRODUCTION
The term "environmental audit" can be Interpreted In many different ways Some
environmental professionals define an envIronmental audIt as a systematIc,
documented, penodlc, and objectIve revIew by regulated entIties of facIlity operatIons
and practIces related to meeting envIronmental requirements A revIew of the four
key terms In thIs definition help to give meaning to the term "environmental audit" and
prOVide a baseline against whIch any audIting program can be evaluated

Systematlc--An environmental audit must be based on a conscIously organized
approach for ensunng that all environmental factors are conSidered The
purpose of thiS factor IS that audits should be consistent and comparable over
tIme and among different faCIlitIes or sites One of the fundamental
components of thiS approach IS often the use of checklists or protocols

Documented--The results of the audIt must be documented If the audit IS to
have any Impact, such as calling the attention of upper management to
problems that need the commitment of addItIonal resources, or proddIng
operational personnel Into Improving theIr procedures It IS also Important to
prOVide management With a wntten list of Items that need a response or
corrective actIon

PerlOdlc--lf an environmental audit program IS to have a benefICIal effect, the
audIted entities must understand that there Will be audIts on a regular basIs that
Will Include a follow up on the defICIenCies noted In the audit report, and an
evaluation to see If recommendations have been Implemented

ObJectlve--The audIt must be performed by Independent personnel outSIde of
the functions that are being audited Although self-audIts can be a useful tool
for Internal management, there IS too strong a tendency of human nature to not
report bad news, thus resulting In audits which tend to be Incomplete,
Inaccurate, or bIased In addition, personnel With productIon responsibilities
often do not have the background or traIning to recognize all of the compliance
Issues that may apply to then operatIOn
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Why Audit" •
The decIsion to conduct an environmental audit typically results from the need to
satisfy one or more of the following objectives
• Determining the status of compliance with environmental requirements
• Identifying potential liabilities of the company and Its officials
• Tracking the costs (monetary, manpower, and resources) of complYing with

environmental reqUirements
• IdentifYing and enhancing the environmental awareness of employees
• Evaluating the performance of employees responsIble for environmental

compliance
• General Investigation

Advantages and Disadvantages
Environmental audit programs are charactenzed by advantages and disadvantages

Advantages
• Better compliance with environmental requirements
• Increased environmental awareness among employees
• Better performance by employees responsible for environmental compliance
• Potential cost savings
• Potential reduction In liability and penalties (See example sentencing

gUidelines )
• Better communrty relations

Disadvantages
• Monetary, manpower, and resource cost of the audit
• Disruption to facIlity operations
• Potentially damaging discoveries
• Potentially Increased liability for failure to resolve problems Identified In the

audit

•
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B TYPES OF ENVIRONMENTAL AUDITS
The structure and approach of any environmental audit should be consciously
developed to reflect the objectives of the audit There are as many approaches to
environmental auditing as there are reasons for Instltutmg an environmental audit

Environmental audits and auditing programs can be mstltuted for a variety of reasons
the most common, and the standard for environmental audits, IS the compliance audit
which IS undertaken to evaluate the conformance of a facIlity with a specific set of
regulations An audit of thiS type closely parallels the same process that a
government regulator would follow If inspecting the facIlity It IS Important to note
that thiS type of audit IS not mtended to replace environmental compliance systems
but to verify that they are In place and functioning properly

Another type of audit that may be conducted or combined with a compliance audit IS
a liability or risk management audit A liability audit goes beyond stnct compliance
with the laws and regulations to look at activities that, while they may be m
compliance with today's reqUIrements, may also be creating risks or liabilities In the
long term For example, the disposal of hazardous waste In a proper landfill may be
legal but may create long-term liabilities

Another type of environmental audit focuses on liability associated with property
transfers These types of audits are addressed later In thiS manual

• IIE3-97 3
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C MANAGEMENT SUPPORT
For an environmental audit to be effective, It IS Imperative to have explicit top
management support for environmental auditing, and commitment to follow up on
audit findings Management support may be demonstrated by a wntten policy
articulating upper management commitment to the auditing program and for
compliance with all pertinent reqUirements Including corporate policies and permit
requirements as well as statutes and regulations

Management support for the auditing program should also be demonstrated by
thorough follow up on audit findings to correct Identified problems and prevent their
recurrence
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• 0 CORPORATE ENVIRONMENTAL POLICY
Businesses, corporations, companies, etc that engage In actiVities that may have an
environmental Impact also need systems of gUidance If the organization you work for
does not have effective systems of gUidance or pnnclples of conduct with regard to
environmental concerns, you should encourage the followmg
• Develop and Issuance of an environmental policy statement
• Formulation and wide dlstnbutlon of environmental strategies that support the

environmental policy statement and are consistent with your environmental
ethics

• Development of environmental obJectives, plans, programs and procedures
• Environmentally motivated training and regular meetings
• Integration of environmental costs as a necessary part of the business plan

A company's operatmg philosophy IS reflected In Its environmental policy statement
A strong policy IS the heart of responsible environmental programs Developmg good
environmental policies and strategies are as challenging as they are rewarding A
SUitable environmental policy statement, for Instance, might read like this

•
"Because our company has a strong regard for environmental protection,

product stewardship and safety concerns, we will conduct our actiVities In such a
manner as to protect the physical environment, our employees, our customers, and
the general public We will comply with environmental, stewardship and safety laws
and regulations, and will develop and Implement programs to Insure compliance We
will be both responsible and responsive In our efforts relating to environmental
protection, product stewardship and employee safety

Where our company becomes aware of environmental and product safety nsks
not covered by eXisting laws or regulations, we will develop our own good faith
standards and practices based on comprehensive and relevant sCientific data We will
cooperate With the public, government, Industry and employees In Identlfymg
environmental, product stewardship and safety goals and In developing effective
control programs Each operating Unit of the company IS expected to be gUided by
thiS policy In forming plans, settmg obJectives, and conducting their day-to-day
actiVities "

In order to Institute environmental protection, effective strategies must be
designed Management strategies could, for example, be patterned after these broad
statements of commitment

• We Will encourage and support the development of strong, but reasonable,
environmental, product stewardship and safety legislation and regulations

IIE3-97•
• We Will welcome opportunities to proVide our expertise to government

programs to help Insure that legislative and research programs are effective In
addreSSing environmental, product stewardship and safety concerns
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• We will recognize that favorable public opinion regarding the company's
environmental protection, product stewardship and safety posture IS an
essential factor In the conduct of our business •

• We will ensure that the design and operation of company facIlitIes reflects
consideratIOn of the need to protect the environment, our employees our
customers and the general public

• We will ensure that proposed environmental, product stewardshIp and safety
measures provide effective solutions to the problems they are designed to
correct

• We will give a hIgh degree of consideration to environmental protection,
product stewardship and safety reqUirements In the company's planning cycle
and Investment proposals

• We will obtain and disseminate pertinent information to allow the company to
stay alert to, and abreast of, environmental protection, product stewardship
and safety trends and problems

• We will develop appropnate responses In the form of plans procedures,
programs and projects to address environmental product stewardship and
safety concerns •
Developing environmental policies and strategies IS not so difficult It IS the

effective Implementation and continued dedication to the commitments embodied In

those policies and strategies that IS the real challenge

•
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• E AUDIT OBJECTIVES
The potential purposes and uses of the results of an environmental audltmg program
are numerous Objectives that can be met or promoted through environmental audits
mclude the followmg

• Evaluation of basIc regulatory complIance as would be anticipated dunng an
InspectIOn by a regulatory agency

• Function as a trammg exerCise for faCIlIty personnel expectmg a regulatory
complIance mspectlon

• Assist faCIlIty personnel m allocatmg their time resources to the environmental
problems and Issues that need to be resolved

• Provide an evaluative tool for corporate management In revlewmg the
performance of plant personnel

• Assist m the budgetmg and allocation of resources both wlthm a faCIlity and at
a corporate level

• Develop organizational environmental polICies which Implement regulatory
requirements, and proVide management gUidance for environmental hazards not
specifically covered m regulations

•
• Provide a mechanism for Identlfymg potential long-term lIabilIties which may

anse out of environmental practices

• Tram and motivate faCIlIty personnel to work m an environmentally acceptable
manner, and to understand and comply with government regulations and
Internal environmental polIcy

• Communicate relevant environmental developments expeditiously to faCIlity and
other personnel

• ReqUire third parties workmg for, with, or on behalf of the organization to
follow ItS envIronmental procedures

• Ensure that personnel are available to carry out envIronmental (espeCially
emergency) procedures

• Incorporate environmental protection Into written operatmg procedures

• Apply best management practices and operatmg procedures

• • Institute preventive and corrective maintenance systems

IIE3-97 7



• Evaluate causes behind any senous environmental incidents, and establish
procedures to prevent future occurrences •

• Identify opportunrtles for pollution prevention, recycling, reuse, or substitution
of less hazardous matenals

•

•
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• F DEVELOPMENT AND MANAGEMENT OF AN ENVIRONMENTAL AUDIT
PROGRAM

Management of an environmental audit program can be divided Into two equally
Important parts program development and program management The following
subsections outline an approach for developing an environmental audit program and
Identify management techniques used to control, assess, and evaluate the program

•

•

STEPS TO DEVELOPING A PROGRAM
The following steps provide a gUideline for developing and Implementing an
environmental audit program Each step IS discussed In greater detail In the following
subsections
• Establish company objectives and policy
• Identify audit coordinator and other audit team members
• Develop audit tools
• Train the audit team
• Test the program
• Establish the review schedule
• Conduct the audits
• Evaluate the effectiveness of the environmental audit team and program
• Implement a continuing audit program

Establish Company Objectives and Polley
The success of an audit program Will depend upon the support from senior company
management The explicit support of senior management Will make certain that the
environmental audit program receives support through out all levels of the company
Typically the first step In program development IS the creation and distributIOn of a
pohcy statement The policy statement should be In the form of a letter or
memorandum from the senior company manager to the company staff It should
descnbe and support the initiation of an environmental auditing program and should
also prOVide a tentative schedule for Implementing the program

In addition to the policy statement, a miSSion statement for the auditing program
should be developed The miSSion statement should establish the goals of the
program For example, an environmental auditing mission statement may read as
follows

The miSSion of (company's name] environmental auditing program IS as follows
• To ensure that (company's name] Will continue to operate In

compliance with environmental laws, regulations, and standards
by routine surveillance and penodic formal audits

• To enable [company's name] to establish and maintain awareness
and understanding of the environmental community, Its Issues, Its
concerns, Its legislatIOn, and Its technology

• To ensure that [company's name) Will manage Its envIronmental
affairs so as to make It SOCially responsive and openly Willing to
balance community attitudes and values against ItS own Interests
while continuing to comply With environmental regulations
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Identify Audit Coordinator and Other Audit Team Members •
A next step In developing an environmental audit program would be to Identify who
will compnse the audit team and how It will be organized Depending upon the size
of the company and man power resources available the audit team can be compnsed
of full-time corporate auditors to plant staff For larger, multldlvlslon companies, there
can be a vanety of options, including
• Full-time corporate auditors with corporate legal counsel
• Part-time auditors selected from various divIsions and disciplines
• A small corporate oversight group with auditing responsibility

Even In smaller companies, who will participate on the auditing team must be
determined Although there IS no standard organizational solution, It IS recommended
that the audit team be comprised of indIVIduals familiar with the operations and
processes of facIlities being audited

Generally, environmental auditors should posses or have ready access to the
knowledge, Skills, and disciplines needed to accomplish audit objectives Each
indIVIdual auditor should comply with the company's professional standards of
conduct Auditors, whether full-time, part-time, or consultants should maintain their
technical and analytical competence through continuing training and education

Develop Audit Tools •
Tools useful In auditing Include the following
• Policy statement and miSSion statement
• Pre-VIsit questionnaires
• Site VISIt protocols and checklists
• Audit reporting gUidelines
Each of these tools should be developed In a standardized way to ensure consistency
among audIts and should be developed to be compatible with the types of facIlities
being audited Eventually, these tools should be Incorporated Into an audit manual
which can not only serve as the working document but can also be used as a training
manual for employees

Train the Audit Team
A certain amount of training of the audit team will be required to successfully
Implement an environmental audit program The extent of the training will vary
depending upon the organizatIOnal structure and background of the auditing team
Typically, there are three main chOIces for audit team training
• Send team members to publicly available courses on environmental auditing
• Hire out-of-house consultants to come In and train the team members
• Use expenenced staff and team members to train new team members

If possible, training should focus on the following areas
• Corporate environmental polley
• Legal and regulatory reqUirements
• Use of audit protocols and checklists
• Pre-InspectIOn preparation •
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•

Site audit techniques
Post-inspection activities

•

•

Although training can be accomplished through a vanety of means, a combinatIOn of
lecture, problem solving, and role playing IS recommended

Testing the Audit Program
Once the audit team IS established, audit tools developed and training completed, the
audit program should be tested Typically, the program would be tested by
conducting audits on one or more company facIlities If possible, the audit coordinator
should select a large, complex facIlity and a small, simple facIlity for the team to audit
By evaluating the performance of the audit team on the vanous types of facIlities, the
audit coordinator should be able to Identify the strengths and weaknesses of the audit
team For those weaknesses Identified, the audit coordinator should work with the
audit team to Improve the audit performance

Establish the Review Schedule
Once the program has been fully tested, a schedule for auditing all of the company's
facIlities should be established In addition, the schedule for future audIts should also
be tentatively established

Conduct the Audits
Once all the preparatory tools are In place and the auditing schedule has been
established, the facIlity audits should actually be conducted Refer to SubsectIon G
and Subsection H below

Evaluate Effectiveness
Upon completing an audit, the audit team should evaluate ItS own performance and
the effectiveness of the audit tools developed for the facility In addition, the audit
coordinator should evaluate the performance of the team If problems or defiCienCies
In the audit program or team are Identified, an action plan and schedule for rectifying
the problem should be developed, and It should be the responsibility of the audit
coordinator to ensure that the action plan IS carned out

Implement a Continuing Audit Program
Although the Initial purpose of an audit program may be seen as means of evaluating
comphance with environmental reqUirements, It cannot be a one-time effort The key
to a successful environmental audit program IS to follow up with periodiC audits The
future audits will not only provide for a continuing assessment of the status of
environmental compliance, but will also proVide a means of checking whether
environmental Issues Identified In prevIous audits have been rectified
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MANAGING THE ENVIRONMENTAL AUDIT PROGRAM •
Once the environmental audit program has been established, It IS Incumbent upon the
audit coordinator to make sure that the program IS successful The following
techniques, which can be used In making an environmental audit program successful,
are discussed In the following subsections
• Performance Reporting
• Staff Management
• Quality Assurance

Performance Reportmg
Not only should senior management of the company be Involved In establishing the
environmental audit policy and miSSion statements, but they should also be Involved
In success's and failures of the environmental audit program Because an
environmental manager may not have the authority within the company to approve
environment expenditures or sufficiently Influence company personnel to comply with
the environmental audIt program, performance reports should be made to a senior
manager who has such authority

The key to making reports to management IS designing a report that prOVides useful
informatIOn effiCiently Most senior managers Will not have the time or desire to read
an entire audit report, and even If they did, they may not have the environmental
training sufficient to evaluate the report and make strategic conclusions It IS •
recommended that reports to management be brief and that tables or graphs be used
where pOSSible to convey the maximum amount of informatIOn In the minimum
number of pages Reports may typically contain the follOWing type of Information
• Number of audits completed per type of facIlity or company organizational Unit
• Highlights of audit results focusing on the Issues and liabilities most affecting

the company and recommended solutions
• Summanes of noncompliance trends and recommended solutions
• Summanes of company success Identified through the audit program (e g ,

Identify how long a company facIlity has gone without a compliance violation)
• Examples of speCifiC Instances where the audit program findings and

recommendations have resulted In significant cost savings (e g , major potential
fines aVOIded or Substitution of hazardous materials with nonhazardous
materials)

Presenting this information In a conCise, digestible format Will aid the environmental
audit program manager's efforts to establish and maintain corporate credibility for the
audit program

Staff Management
Even when there IS strong senior management support for the environmental audltmg
program, the role of an environmental auditor can be difficult Because much of an
auditor's responsibility Involves evaluating the performance of the company's
environmental and operational staff, constantly having to evaluate coworkers In
written reports can become a stressful or tlnng task In addition, auditing may require •
the auditor to spend many days away from home auditing various facilities
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• In order to maintain a motivating environment for auditors, the program manager may
want to try to attempt to initiate some of the following efforts to counter the
downside of auditing
• Staff RotatlOn--By rotating the auditing responsibilities to vanous staff members

on a regular baSIS, a company can help to ensure that the auditors will be fresh
and enthused In addition, staff rotation can help to spread environmental
awareness among many people through out the company

• Establish Career Paths--In addition to staff rotation, It IS Important to convince
senior management and potential auditing staff that an environmental auditing
position should be a logical step In one's career with the company and not a
"dead end" position If pOSSible, service as an environmental auditor should be
a part of indiVidual corporate development and promotion goals If service as
an environmental auditor becomes Incorporated as one of the rungs In the
corporate promotion ladder, It will have the added benefit of creating a sense
of environmental awareness In the company managers of the future

• Continuing Educatlon--Because keeping up with environmental requirements
and trends can be an overwhelming task, It will be Important to proVide
opportunities to the environmental auditors to Improve and enhance their
auditing skills PartiCipation In technical environmental seminars will help to
maintain a well trained and knowledgeable staff, and will enable the auditors
to diSCUSS auditing Issues with their professIOnal peers

• Quality Assurance
One of the key challenges With any program IS assunng that It meets or exceeds Its
stated objectives ASSUring a quality program requires regular reviews of
performance One way to accomplish thiS IS to have an annual self-evaluation Some
of the self-evaluation cntena may Include the following
• Old we meet our environmental auditing objectives?
• What aspects of our objectIves did we accomplish?
• Where did we exceed our objectives and Why?
• Where did we fall to meet our objectives, and why?
• What changes should we make In the environmental audltmg program?

In addition to self-evaluation, the environmental auditing program could also benefit
from an occasional third-party evaluation ThiS could Include asking a qualified thlrd
party to observe an actual audit, or revIew audit reports for substance and format

•
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• G AUDIT COVERAGE
When conducting an environmental audit a vanety of environmental Issues may be
addressed Following IS a suggested checklist of records to reView, physical features
to Inspect or observe, and people to interview as part of an environmental audit In
addition, typical environmental compliance problems are Identified for several areas
which may be part of an environmental and safety audit

•

•
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• Air Emissions

Typical Compliance Problems
• Air emission POints not completely Identified including stacks, ventilators, wall

fans, exhaust ports, incinerators, fume hoods
• Air emission Inventory not available or Incomplete
• Air emiSSion sources not permitted or exemption letters not available
• Performance testing records not available
• MOnitoring equipment not maintained properly
• Vapor control systems not Installed on required sources
• Submerged fill pipes not Installed on gasoline fuel tanks
• ModificatIOns to air sources not reported to regulators
• Air pollution alert plans or emergency plans not available or Incomplete
• Sulfur content of fuel 011 not In conformance with regulatory limitatIons for fuel

burners
• Fugitive dust Impacting neighborhood areas
• Asbestos abatement or demolition activities not reported to regulatory agencies

prior to the event
• Incinerator operations not maintained at correct temperature reqUirements and

charging rates

I. Records To Review
• Air pollution control regulations
• EmiSSions Inventory
• Air pollution source permIts
• Plans and procedures applicable to air pollution control
• EmiSSion mOnitoring records
• Opacity records
• Notifications of violations from regulatory authorities
• Instrument calibration and maintenance records
• Reports and complaints concerning air quality
• AIr emergency plans
• Regulatory inspection reports
• Documentation of preventative measure or action
• Results of air sampling and mOnitoring
• Plans for future actIVIties

Physical Features to Inspect or Observe at the FacIlity
• All air pollution sources (fuel burners, incinerators, voe sources, etc)
• Air pollution mOnitoring and control deVices
• Air emiSSion stacks
• Air Intake vents

•
IIE3-97 15



Physical Features to Inspect or Observe at Solvent Cleaning Stations •
• Observe that the cover IS always closed when not In use
• ProvISIons for dramlng parts must be mternal to degreaser
• Cleaned parts should be allowed to drain for at least 15 seconds or until

dnpplng stops
• Observe that operating InstrucIIons are posted near the cleaner
• Observe that solvent stream does not cause splashing above freeboard level
• Observe any thermostat or safety SWitches operation

People to InterVIew
• EnVironmental Compliance Manager
• Safety Office personnel
• Operators of emiSSIon sources
• Project Resource Manager
• FaCIlity Managers
• Laboratory Manager
• MOnltonng and sampling personnel
• Mamtenance personnel
• IndIvIduals responsIble for malntalnmg records and complYing with permit

conditions

•

•
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Wastewater Discharges

TYpical Compliance Problems
• Permits out of date or re-appllcatlon not properly submitted
• Proper samplmg procedures not followed
• Discharge mOnitoring reports not submitted on time
• Excursions not reported Immediately to agencies
• Changes In plant operations or discharges not reflected In permit reVISions or

renewal application
• Inoperative or poorly maintained mOnitoring eqUipment
• Unpermitted process wastewaters In shop areas discharging to sewer lines,

septic tanks, or streams
• Discharges to sewer lines contain materials which are fire or explosion hazards,

corrosive hazards, or flow obstructions
• QA/QC procedures not followed by analytical laboratory

Records to Review
• Permits and renewal applications
• Discharge monitoring reports for the past year
• Laboratory records, procedures, and QA/QC results
• Monthly operatmg reports for wastewater treatment facllttles
• Flow mOnitoring calibration, certificatIOn, and supporting records
• Spill prevention plans
• Agency notices of noncompltance or violation
• Sewage treatment plant operator certification
• Old spill reports
• Sewer and storm drain layout
• Repair and maintenance records for the wastewater treatment system

Physical Features to Inspect or Observe
• Discharge outfall pipes
• Wastewater treatment facllttles
• Streams, rivers, and open waterways
• Floor & Sink drains (especially In industrial areas)
• Observe general housekeeping, plant conditions, and presence of odors
• Observe operation of treatment equipment
• ProvIsions for standby power and adequate alarm systems for equipment

failures
• Spare parts Inventory for crItical equipment
• Inspect the O&M manual for consistency With actual plant operations
• Review operating logs (check for neatness and clarity)
• Observe sampling procedures at sampling POints
• Observe effluent bypass POints and discuss Instances of hydraulic overloading
• Observe postmg of safety or occupational hazards and contingency measures

People to Interview
• Operations personnel
• FacIlity Manager
• Wastewater treatment plant supervisor and other personnel
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Stormwater Discharges

Typical Compliance Problems
• Runoff from hazardous waste matenals storage areas discharging to sewer lines

or streams
• Unpermitted contaminated stormwater discharges to storm sewers or streams
• Hazardous matenals stored outsIde In manner allowing for stormwater

contamination
e StOimwater faihng on petroleum or chemical unloading areas not segregated

and treated pnor to discharge
• SOil erosion and sedimentation controls not used or properly maintained dunng

construction
• Secondary containment drainage valves left open
• Stormwater collected In secondary containment areas not Inspected prior to

discharge
• Machinery or vehicles which are leaking 011 parked In areas which drain dIrectly

to storm sewers

Records to review
• Permits and renewal applications
• Spill prevention plans
• Agency notices of noncompliance or violation
• Old spill reports
• Sewer and storm drain layout

Physical Features to Inspect or Observe
• Discharge outfall pIpes (look for obvIous signs of contamInation such as, odors,

discoloration, 011 sheen, etc)
• Stormwater collection pOInts
• all storage tanks
• Observe anyon-site sludge disposal areas Look for eVidence of disease

vectors, surface runoff control, seeding, or other cover measures
• Identify the location of possible sources of contamination
• If momtonng IS reqUired In a permit, observe location of sampling POints and

proper operation of sampling devices
• Inspect oil/water separators for proper operation and maintenance

People to Interview
• Operations personnel
• FacIlity Manager

•

•

•
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Solid Wastes

TYPical Solid Waste Compliance Problems
• Solid waste disposed/buried on-site without permit or approval from regulatory

agency
• Use of off-site disposal facIlities not properly permitted for solid waste stream
• No knowledge of Identity of off-Site solid waste facIlities used by haulers
• Solid waste containing asbestos, not sealed In leak proof containers and not

disposed of at approved disposal facIlities
• Solid waste receptacles not meeting design and operational specifications
• No procedures to Insure that only nonhazardous waste materrals are placed In

solid waste receptacles
• Ash residues or sludges not tested for hazardous constituents before disposed

as solid waste
• Used oils contaminated with hazardous constituents disposed of as

nonhazardous waste
• Effective recycling/reclamation procedures not In place for solid waste streams

Records to Review
• Record of current non-hazardous solid waste management activities
• InspectIOn reports
• Environmental mOnltorrng and procedures plans
• records of resource recovery practices, including the sale of materrals for the

purpose of recycling
• Solid waste removal contracts and inspection records

PhySical Features to Inspect or Observe
• Resource recovery facIlities
• Incineration and land disposal facIlities (active and inactive)
• Areas where non-hazardous waste IS disposed
• Construction debrrs areas
• Waste receptacles
• Solid waste vehicle storage and washing areas

People to Interview
• Environmental Compliance Manager
• Safety Office personnel
• Project Resource Manager
• FacIlity Manager
• Laboratory Manager
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Hazardous Wastes

Typical Hazardous Waste Compliance Problems •
• Inadequate waste analysIs plan resulting In hazardous waste being handled as

nonhazardous waste
• Satellite accumulation drums not properly labeled and kept In closed condition

except when used
• Hazardous waste manifest file Incomplete
• Hazardous waste containers stored longer than regulatory limits
• Accumulation start dates and other required information missing or Incomplete

on hazardous waste containers
• Open top funnels and bungs missing on highly flammable hazardous waste

drums In storage
• Accumulation POint not maintained with proper segregation of incompatible

wastes, three feet of aisle space, and safe stacking height
• Accumulation pOInt manager not speCifically deSignated In writing and not

properly trained
• Inspection records not available, Incomplete, or missing
• Emergency response eqUipment and matenal not available or Inadequate at the

collection POint
• Contingency and Emergency Response Plan not available and maintained

Records to ReView
• Hazardous waste mamfests and exception reports •
• Employee training documentation
• Storage and accumulation records
• Spill and contingency plans

PhYSical Features to Inspect or Observe
• Disposal sites
• Accumulation POints and storage faCIlities (including drums)
• Inspect drums and other containers for leaks, corroSion, and bulges
• Inspect labels on drums for consistency With waste
• ReView additional information contained on drum
• Observe that containers are tightly sealed Open funnels are not permitted

Bungs should be closed
• Highly flammable waste should be electncally grounded
• Inspect accumulation POints for presence of

--telephone --fire extinguisher
--spill cleanup eqUipment --warning signs

• Drums should be on pallets and adequate aisle space maintained
• Containers holding Igmtable or reactive waste should be located 50 feet from

the property line

People to InterView
• EnVironmental Compliance Manager
• Safety Office personnel
• FaCIlity Manager
• Laboratory Manager •
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PCBs

TYPIcal Compliance Problems
• PCBs In hydraulic systems or heat transfer systems not known
• PCB transformers not Inspected routinely and inspection records Incomplete
• Combustible materials stored next to PCB transformers
• PCB storage area not designed properly, Including no secondary containment,

presence of drains and cracked floors, and lack of spill cleanup matenals
• LiqUid PCBs not stored In approved containers
• PCB records are not available or are Incomplete

Records to Review
• Inspection, storage, maintenance, and disposal records for PCBs/PCB Items
• PCB equipment Inventory and sampling results
• Correspondence with regulatory agencies concerning PCBs/PCB Items
• FacIlity reports

PhYSical Features to Inspect or Observe
PCB storage areas
EqUipment, flUids and other Items used or stored at the facIlity containing PCBs
Compare PCB Inventory with PCB equipment on the facIlity for consistency
Inspect PCB transformer locations, look for proper labeling
Look for drains adjacent to PCB transformers and eVidence of leaks from
eqUipment
Inspect any PCB transformer locations which pose a potential exposure nsk to
food and feed
Inspect logs to ensure all PCB transformers are Inspected quarterly for leaks
For PCB transformers found to be leaking, ensure cleanup IS Initiated within 48
hours
Inspect PCB storage area for the follOWing
--Roof/walls to exclude rain
--SIx-Inch curb or containment
--No drains, valves, JOints, or openings
--Floors/curbing continuous and ImpervIous
--Doors are locked and access controlled

• Venfy that the PCB storage area IS Inspected every 30 days
• Observe presence of cleanup/absorbent matenals In storage facIlity
• Observe all PCB eqUipment In storage faclltty IS properly marked

People to Interview
• Environmental Compliance Manager
• Safety Office personnel
• Engineering personnel
• Operations personnel
• FacIlity managers
• Laboratory Manager
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Hazardous Materials

TYPical Compliance Problems •
• Inside bulk storage of flammable matenals not In compliance with design

standards (containment, ventilation, self-closing doors, explosion proof
lighting)

• Flammable/combustible bulk storage inside bUildings not meeting stack heights,
aisle space, and quality restnctlons

• Flammable/combustible matenals stored outside not graded or contained to
keep spills away from bUildings

• Approved metal cabinets not used for incidental storage of flammable matenals
around shop and work areas

• Flammable matenals not put In approved safety cans when In use around shop
areas

• Dispensing areas for flammable matenals missing dnp pans under containers
• Grounding clips missing on highly flammable matenals containers
• Compressed gas cylinders not tied down and stored In segregated area In one

story bUilding
• Matenal safety data sheets not available

Records to Review
• Hazardous substance spill and contingency plan
• Spill records
• Emergency plan documents
• Matenal safety data sheets •
• Inventory records
• Shipping papers
• Training records
• Signage and labeling of hazardous matenals

Physical Features to Inspect or Observe
• Hazardous matenals storage and dispensing areas
• Shop activities
• Shipping and receiving area

People to Interview
• Environmental Compliance Manager
• Safety Office personnel
• Englneenng personnel
• Operations personnel
• FacIlity managers
• Laboratory Manager

•
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Petroleum and all Storage and Handling

Typical Compliance Problems
• Spill Prevention and Response Plan not, prepared, available, or not consistent

with 011 storage facIlities at the plant
• No eVidence of spill response training
• Lack of adequate spill control eqUipment and matenals
• Lack of specific procedures on handling of used 011
• Appropriate containment measures (dikes, berms, etc) not Installed around 011

storage facIlities
• Secondary containment structures cracked, drainS present, or underdeslgned

for volume of all present
• Oil/water separators not Installed or not maintained and cleaned penodlcally for

efficient operation
• Tank inspection and mOnltonng not conducted
• Inventory control and tank leak testing not conducted
• New tanks not Installed with proper corrOSion protection
• New tanks not constructed with proper spill/overfill protection
• New and eXisting pressunzed piping not outfitted with automatic flow

restnctor, automatic shut off deVice, continuous alarm system, or no annual
line testing or monthly mOnltonng

Records to ReView
• Records of all spills, leaks, an associated site assessment/cleanup actiVities
• Offlc,al correspondence with regulatory agency
• Spill Prevention and Response Plan
• Records of spill response training programs

PhYSical Features to Inspect or Observe
• Refueling faCIlities, including

--above- and below-ground storage tanks and dikes
--vents --fill pipe --gauges

• Vehicle maintenance areas
• 0,1 separators
• Inspect 011 storage facIlities to ensure that all facIlities are Included In the Spill

Prevention and Response Plan
• Inspect the condition of secondary containments (berms, dikes, etc)
• Observe that appropnate cleanup eqUipment IS available on the faCIlity

--absorbent matenals --011 retention booms
--sand bags --fuel recovery pumps
--protective gear (boots, gloves, etc )

People to InterView
• EnVironmental Compliance Manager
• Safety Office personnel
• Engineering personnel
• Operations personnel
• FaCIlity managers
• Laboratory Manager
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Pesticide Management

Typical Compliance Problems •
• Pesticide applicators not properly trained
• Health monrtonng of pesticide handling personnel not conducted or monrtored
• Pesticide application records not maintained at the facIlity
• Pesticide storage facIlities not segregated from other nonregulated spaces
• Concentrated pesticides Improperly released to sanrtary wastewater or

stormwater drains
• Use of banned pesticides
• Pesticide storage not In a dry, well ventilated area designed for two air changes

per hour
• Personal protective clothing and equipment not available (respirators, masks,

gloves, coveralls)
• Failure to follow restnctlons on "restncted use" pesticides

Records to Review
• Records of pesticides purchased by the facIlity
• Pesticide application records
• Descnptlon of the facIlity's pest control program
• Training records and/or certificatIOn status of pesticide applicators
• Pesticide disposal records

Physical Features to Inspect or Observe
• Personal protectIve equipment
• Pesticide application equipment
• Pesticide storage areas, Including storage containers
• Observe that the storage, miXing, and preparation areas are separate from

laundry, office, showers, and locker rooms
• Observe that the storage faCIlity IS dry and well-ventilated With no drains or

cracks In the floor
• Observe that curbing or other containment IS prOVided for mixing areas or

decontamination areas
• Observe that all nnse or washwaters are contained and do not connect to

sanrtary or stormwater lines
• Inspect mixing area ventilatIOn for SIX air changes per hour
• Inspect storage area ventilation for two air changes per hour
• Observe that personnel protective clothing and eqUipment IS prOVided

--respirators
--masks
--gloves
--safety clothes

• Observe that no smoking, food consumption, or dnnklng IS allowed In the
pesticide storage areas

• Observe that pesticide containers are kept closed when not In use, stored
upnght above the faCIlity floor With all labels plainly VISible

• observe that signs which read "DANGER--POISON, PESTICIDE STORAGE" are
posted near entnes to storage faCIlities

•

•
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People to IntervIew
• Pesticide Coordinator
• Environmental Compliance Manager
• Safety Office personnel
• Engineering personnel
• Operations personnel
• FacIlity managers
• Laboratory Manager

IIE3-97 25



Drmklng Water

Typical Compliance Problems •
• Water treatment plant operators not properly trained and certified or no

documentation available
• Drinking water not mOnitored for all required parameters (e g , nitrates, fluoride,

turbidity, bacteriological, radiologIcal, etc)
• Drinking water systems not checked for corroslvlty
• MOnitoring records not available

Records to Review
• Bacterial and chemIcal analyses of drinking water, Including sampling dates and

locations, dates of analyses, analytical methods used, and results of analyses
• Monthly operating reports
• Action taken by the facIlity to correct violations of primary drinking water

regulations
• Records of well monitoring and testing

Physical Features to Inspect or Observe
• Drinking water collection, treatment, and distribution facIlities
• Laboratory analysIs facIlities
• Wells
• SWimming pools

People to Interview
• Environmental Compliance Manager
• Safety Office personnel
• Engineering personnel
• Operations personnel
• Facility managers
• Laboratory Manager

•

•
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Worker Health and Safety

TyQlcal Compliance Problems
• No documentation available for employee nOIse exposures
• Penodlc nOIse level measurements not routinely taken
• Wntten respiratory protection program not documented
• Emergency breathing eqUipment not properly maintained, tested or stored

properly
• Hazard warning labels missing on chemical containers In shop areas
• Matenal IdentificatIOn labels missing on chemical containers In shop areas
• MSDSs not complete for chemicals In the workplace and MSDS file not

maintained In an accessible area for employees
• Hazard matenal training for employees not adequately conducted or

documented
• Records of personnel trained In first aid and CPR not available for inspection
• Ventilation systems do not have routine maintenance programs, regular air flow

rate tests, and regular filter changes
• Machine guard not properly Installed or removed by employees
• Overhead cranes and lifting eqUipment not labeled with tonnage rating
• No safety manual or gUidelines
• Flreflghtlng piPing and hoses not hydrostatically tested or phYSically Inspected

on an annual baSIS
• Fire extingUisher training for employees not conducted or documented
• All eXits not marked with Illuminated signs and eXit paths not clearly marked
• hard hat and safety glasses procedures not uniformly mOnitored and enforced

by plant management
• Work related InJunes and Illnesses records not maintained
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H AUDIT PROCEDURES

The approach to and the procedures for performrng an environmental audit as
descnbed In the following section are the most comprehensive and exhaustive
methods that can be Implemented It constitutes the "Cadillac" version of an
environmental audit Do not feel that because you do not have the time or the
frnanclal capability to perform an audit of this magnitude that It IS not worth dOing the
Job The scope of any environmental audit must be scaled to the size of the facIlity
to be audited, activities that occur on that facIlity, available resources, and the goals
and objectives of the audit program

For example, If you are the sole environmental coordrnator with the responsibility for
a single facIlity, many of the pre-audit activities (e g , notifYing the facIlity, compiling
and reviewing background information, etc) descnbed rn this chapter would not be
necessary If the facIlity to be audited IS relatively small, an audit "team" may not be
necessary, and one person with a suffiCiently broad background could conduct the
audit

The one area rn which the utmost caution must be exercised when scaling back the
audit IS making assumptions concerning the applicability of specific regulations For
example, due to a limitation of available resources, or particular corporate goals or
directives, a conscIous decIsion to audit solely for hazardous waste compliance m a
given year may be made As long as that restnctlon IS recognized as a limitation of the
audit It IS satisfactory However, the assumption should not be made pnor to the
audit, that certam regulations (such as air emiSSion reqUirements) do not apply to a
facIlity without conducting an Initial audit to assess regulatory applicability

There are four baSIC steps In performing any environmental audit Pre-audit activities,
On-site activities, Post-audit activities, and the Audit Report Each of these Will be
descnbed In this Section

PRE-AUDIT ACTIVITIES
An environmental audit IS Initiated by commencing pre-audit activities Depending on
the scale of the audit, pre-audit activities may Involve the SIX tasks listed below

• Audit planning

• Notifying the facIlity and applicable staff and management personnel

• Complltng and revIewing background informatIOn

• ReVieWing relevant regulations

• Defining audit scope and team responsibilities

• Revlewrng audit protocols
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Audit Planning
Pre-audit planning activities help to ensure that the audit IS properly focused and that
It Will be conducted smoothly and effiCiently Dunng this process, documents, forms, •
eqUipment, and other audit matenals should be collected or prepared For larger
facIlities, or audit programs developed for multiple facIlities, a comprehensive plan
should be prepared which descnbes the audit obJectives, tasks for fulfilling the
obJectives, methods and procedures to be followed, safes, considerations, personnel
and equipment resources needed, and the schedule for initiating and completing each
task

Notlfymg the FacIlity
Notification for routme audits IS usually given by phone with a follow-up notification
letter The letter should specify the authority for and purpose of the audit, and outline
the areas to be exammed dUring the site VISit and subsequent audit report

The notification letter should also contain a request for whatever general information
IS available on the facIlity background, prevIous audits and other relevant records,
pollutant and waste generation control, treatment, and disposal systems, and on
reqUirements, regulations, and limitations These are presented In detail below

For on-site personnel, obviously this step may not be necessary However, It IS
strongly recommended that on-site environmental staff establish a speCifiC date and
perform a formal environmental audit through the ImplementatIOn of these procedures

Compiling and ReVieWing Background InformatIOn •
The review of faCIlity informatIOn requested In the faCIlity notification letter IS the next
stage In the audit process ReVieWing faCIlity background information Will enable the
audit team to be sufficiently aware of faCIlity environmental actiVities and clanfy
technical Issues so that relevant regulations and requirements can be obtained and
reViewed Examples of these information Items are listed below

FaCIlity Background

• Maps of site with bUilding/shop locations deSignated and environmental and
geographiC features noted (discharge pipes, waste disposal Sites, etc)

• DeSCription of geology/hydrogeology of the area

• EnVironmental setting (e g , air quality, climate conditions, land use, flood plain,
wetlands, histOrical Sites, and sensitive receptors at and near the faCIlity)

• Names and phone numbers of faCIlity offiCials

• Records of changes In faCIlity conditions since prevIous audits

•
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Audit Reports and Other Relevant Records

• • Federal and state compliance reports

•

• Correspondence between the facIlity and local, state, and federal agencies on
environmental matters

• Citizens' complaints, follow-up studies, and findings

• Audit records, reports, and correspondence on past incidents or vIOlations

• Inventory of waste generation sources, emiSSion sources, and pollutant
discharges

• Self-monitoring data and reports

• Regulatory agency and consultant studIes and reports

• Reports and permit records

• Records of hazardous substance spills

• Representative copies of hazardous waste manifests

Pollutant and Waste Generation, Control, Storage, Transportation, Treatment, and
Disposal

• Description and design data for pollution control systems and process
operations

• Sources and characterizatIon of wastewater discharges, hazardous wastes,
emiSSions, types of treatment and disposal

• Waste storage, treatment, and disposal areas

• Waste/spill contingency plans

• Bypasses, diversions, and spill containment facIlities

Requirements, Regulations, and Limitations

• PermIt applications, draft, or eXlstmg permits, registrations, approvals, and
applicable federal, state, and local regulations and requirements

• Draft permits or mformatlon on draft permit terms which are different from
current conditions

• • CondItIOned or unconditIOned exemptions and waivers
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Receiving stream water quality standards, ambient air standards, State
Implementation Plans, protected uses

Pesticide labels •
Reviewing Relevant Regulations
Once the response to the notification letter has been received, the relevant regulations
potentially affecting the facIlity should be reviewed Major regulations to be reviewed
prior to conducting an audit should Include those on air pollution, wastewater
discharges drinking water, tOXIC substances (including PCBs), pesticides, hazardous
matenals, underground storage tanks, and hazardous and solid wastes

One method to obtain the regulations that are not on hand IS to request copies directly
from the federal or state regulatory agency responsible for Implementing a particular
program ThiS IS particularly useful for local regulatIOns, such as Publicly Owned
Treatment Work (POTW) ordinances, mUnicipal effluent limitations, air emission
regulations from air quality control regIOns or agencies, and flammable/combustible
storage and handling regulations from state/local health departments or the local fIre
department

Defmmg Audit Scope and Team Responsibilities
The scope of an environmental compliance audit should be defined Within the
resources available and time constraints, the audit should be broad enough to cover
adequately the most Important compliance categorres or areas for a particular faCIlity •

Team members should be assigned as auditors for specifiC compliance areas so that
they can prepare themselves fully beforehand to audit the designated categones or
areas For more complex areas, It may be appropriate to assign more than one
member from the team

When selecting the audit team, care should be given to balance the skills of team
members to Include knowledge of

• the audIt process,

• applicable environmental laws and regulations,

• company and organizational policies, and

• the particular faCIlity being audited

Team members should understand the rules, regulations, and other proVIsions,
Including permits, registrations, authOrizatIOns, limitations, and monrtorlng
reqUirements as they pertain to a speCifiC faCIlity The auditors should have, as
appropriate, knowledge of appltcable pollution control technologIes, and the nature of
pollution problems and pOSSible Viable solutions, including available treatment and •
controls
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Individual team members may have more specific specialized knowledge than other
team members of a process, mOnitoring system, control eqUipment, environmental
media, or set of regulations The team as a whole, however, should have sufficient
collective knowledge and background to effiCiently and effectively conduct all aspects
of a facIlity audit They should also understand the techniques for eVidence gathering,
and possess skill In collecting informatIOn and In interviewing all types of personnel
Cooperation and good working relations With facIlity personnel should be established
and maintained

Reviewing Audit Protocols and Checklists
As a final pre-audit step, both the auditors and host facIlity engineer/coordinator
should familiarize themselves thoroughly With all of the protocols and checklists for
the major categories of each medium at a facIlity On Site, experienced auditors may
use these aids as reference documents, reviewing them mornings and evenings to
ensure that all categories or areas of potential noncompliance are covered
Less-experienced auditors may refer to their protocols and checklists more often to
avoid overlooking any essential Items

An example of audit protocols and checklists for hazardous materials and hazardous
waste storage and handling at an Industrial facIlity located In California, USA are
provided at the end of thiS Section

ON-SITE ACTIVITIES
One of the purposes of an audit IS to assist the facIlity personnel In Identifying
regulations that may be applicable to their facIlity, recognizing defiCiencies, and
making necessary Improvements and modification to achieve compliance The audit
team should be prepared to Immediately answer questions concerning the applicatIOn
of specific laws and regulations to the facIlity, and provide recommendations to
achieve compliance No one, for example, IS expected to be able to Cite, from
memory, the hazardous waste number for beryllium (P015) However, the auditors
should have familiarized themselves With the facIlity enough to know that they
produce beryllium as a commercial chemical product, and that It IS a listed waste

The auditors must document everything that they observe on-site ThiS reqUirement
cannot be emphaSized strongly enough The use of a camera to record observations
of operations and facIlities IS encouraged Detailed notes are absolutely essential Do
not, for example, note that "some drums behind one of the bUildings were rusted n

Instead, make a sketch and note "five drums next to the north wall of bUilding A-15,
none were labeled, all were closed, and three had rusting tops None showed any
signs of leakage July 19, 1994, 2 PM " No checklist can substitute for a keen eye
and detailed set of notes when It comes time to wnte the audit report

The on-site activities of the environmental compliance audit Include the four tasks
listed below The key to the success of any environmental audit, and hence ItS
acceptance by the facility personnel, IS based on the on-site performance of the audit
team If the team IS unprepared or disorganized, It Will leave an ImpreSSion With the
faCIlity personnel that Will be difficult to overcome
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1 Arrival and opening conference

2 Records/documents review •3 Staff interviews and physical inspections of facIlities

4 On-site post-audit debriefing

Arrival and Opemng Conference
The audit team should arrive at the facIlity dUring normal working hours and should
Identify themselves to the appropriate facIlity offlclal(s) Audltor(s) should fully comply
with the facIlity rules and policies governing security, information confidentiality,
traffiC, and entry/exit (sign-in and sign-out) procedures

At the opening conference with faCIlity officials, the audit team leader should present
his or her credentials, provide names of the other team members, specify the purpose
of the audit, and outhne procedures and the proposed schedule to be followed A
cooperative working relationship should be maintained between the auditors and all
faCIlity personnel both dUring the opening conference and throughout all other on-sIte
audit activities

Topics to be discussed at the opening conference should Include audit obJectives,
processes and areas to be Inspected, anticipated audit schedules within particular
areas of the faCIlity, basIc types of records to be reViewed, health and safety
requirements, the handling of confidential data (which should be obtained only If •
absolutely necessary), the manner of handling questions dUring the audit, and the
post-audit debriefing If team members desire to take photographs or make copIes of
records dunng the audit, this matter should also be discussed dUring the conference
and approval should be obtained from the appropnate plant management personnel
prior to anyon-site audit actiVities

Records/Document Review (Paper AudIt)
The review of background informatIOn that was performed dUring the pre-audit phase
Will have furnIshed the auditors With leads as to whIch records, files, and reports
should be requested for revIew dUring the actual audit Normally, records and
documents should be reViewed Just before conducting staff interviews and inspecting
faCIlities But for smaller faCIlities, It might be expedient to do all or portions of the
reviewing Simultaneously With an interview or Inspection The records, files, and
reports should be organrzed for reviewing based on the typical compliance areas and
operations found at the company's faclhtles

Many compliance reqUirements Will not be found In the pages of the Code of Federal
Regulations but may be contained Within the review matenals For example, an NPDES
permit may contain conditions on Best Management Practices (BMPs) listed Within the
permit Auditors then need to verify If these practIces are being performed

•
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Auditors should obtain copies of documents uncovered dunng the audit that can aid
them In evaluating the compliance status of the faCIlity, and In wntlng the audit report
and developing the compliance management plan To minimiZe handling of confidential
informatIOn, only those matenals that the team determines are absolutely necessary
to complete a thorough evaluation of the facIlity's compliance status should be
copied

Staff IntervIews
The first step before Journeying out of the office should be to obtain a map or sketch
of the facIlity, and label the bUildings with the same designations known to faCIlity
personnel These designations should be used In notes and throughout the report for
consistency, and to ensure understanding of any findings and recommendations by
the faCIlity personnel It IS often useful to make a "let your fingers do the walking"
tour of the faCIlity uSing this map Have someone pOInt out the vanous structures on
the faCIlity and explain the processes that occur In each while you make general notes
on the structures and Items you wish to see In each

Proper interviewing IS perhaps the Single most Important aspect of an environmental
audit The U S EPA lists the follOWing interviewing skills and techniques WhiCh, If
followed, can enhance the outcome of the audit

Schedule interviews ahead of time

Interrupting busy personnel IS a sure way to cause III feelings Dunng the opening
conference IS a good time to set up tentative schedules for VISiting the vanous
operations For example, the shop foremen or other managers may be present at this
time and a preliminary schedule can be established ("we Will do the paint shop after
lunch on the second day") Before lunch on the second day, call the paint shop and
confirm that this timing IS stili convenient

Conduct interviews In work spaces

Conducting interviews In the work space of the interviewee allows him or her to be
more relaxed Often key records or files are kept In the work space Also, the auditor
IS able to observe first hand actual work place conditions

Be senSitive to the interviewee's nervousness and defenSiveness

A normal negative reaction IS associated With audits regardless of the auditor's plea
that "I'm only here to help you" The auditor must continue to reassure the
intervIewee that the audit IS only Intended to help faCIlity personnel In uncovering the
areas that need more attention, resources, staff training, etc, In order to comply With
regulations and that the audit may help them In Justifying their requests for these
resources
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Avoid questions soliciting straight yes or no responses

Questions asked dUring the audit should be focused on getting the interviewees to •
open up and discuss compliance Issues Rather than asking, "Do you sample your
wastewater discharge every 30 days?" which would likely elicit a yes or no answer
and no other Information, phrase your question In a more open-ended manner, for
example, "How do you mOnitor your wastewater discharge?" Recognize that the Initial
response to a question for many interviewees Will be to tell you what they think you
want to hear

PhYSical Inspections of FacIlities
PhYSical inspections of faCIlities Involves obserVing and evaluating facIlity operations,
required compliance actiVities, and environmental control eqUipment and mOnitoring
deVIces The most Important objective IS to ensure that all operations of the facIlity
have been Inspected so that all applicable environmental standards and reqUirements
are Identified For example, the inspection should Identify all pipes, vents, stacks, or
phYSical eVidence of discharges from the facIlity so that the auditor can determine If
the facIlity has all of the reqUired permits The physical Inspection should also confirm
consistency of the facIlity records With the phYSical eVidence observed In the
InspectIOn For example, ensure that amounts and types of all of the hazardous
wastes generated In the vanous parts of the facIlity are consistent With the amounts
and types of hazardous wastes that are found on the facility paperwork, such as
manifests and annual/biennial reports

Secondly, the phYSical InspectIOn should evaluate the compliance of the facIlity With •
the vanous environmental regulations that apply to those operations For example,
ensure that all of the facIlity satellite and central accumulations POints for hazardous
wastes are operated In accordance With applicable regulations

Finally, the phYSical Inspection should evaluate the operation and maintenance of any
environmental control eqUipment utilized on the facIlity for compliance With
environmental reqUirements ThiS would Include, for example, waste Incmerators,
stormwater discharges, wastewater treatment faCIlities, hazardous waste storage,
treatment, oLdlsposal actiVities, Spill preveflt,ofi-and-contamment facliltle~ and air
pollution control systems

On-Site Post-Audit Debnefmg
Before the on-site post-audit debriefing, the auditors should make a final review of
their protocols, checklists, and field audit notes, and summanze preliminary audit
findings or observations

BeSides the audit team, participants In the post-audit debneflng may Include facility
managers and supervisors, environmental coordinators, public works personnel, and
other key personnel who should be made Immediately cognizant of the preliminary
findings of the audit

•
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Important matters to cover dunng the debneflng are

• • actual or Imminent problems such as leaks, spills, or other health and safety
hazards,

• actual or potential noncompliance areas,

• information gaps that stili need to be filled by the audit team or by facIlity
personnel, and

• unclear findings that need to be clanfled

POST-AUDIT ACTIVITIES
Post-audit activities Include the management of audit data, other information collected
dunng the site VISit, and any follow up required to confirm the on-site findings or fill
In any missing data

Data and Information Management
Portions of the auditing process are devoted to venfYlng whether those who are being
audited are properly managing the data and information necessary to comply with
environmental laws and regulations In turn, It IS also Imperative that the auditors
themselves keep careful records of their own data and Information pertaining to each
audit ThiS recordkeeping applies both to

• • on-site records - the protocols, checklists, field notes, photographs, and other
matenals associated with the actual audit, and

•

• off site records - those collected for review before, dunng, or after the audit
and those prepared dunng the pre- and post-audit phases, such as
correspondence, the audit reports, and compliance management plans

Good data and information management also calls for the sorting and chronological
organizing of all hard copy records Into audit files Items In these files would Include

• copies of faCIlity records obtained for reView,

• correspondence with faCIlity and regulatory authontles,

• notebooks,

• protocols and checklists,

• photographs, and

• sampling records, where appropnate
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Audit notebooks should contain a legible and coherent documentation of all relevant
audit activities and observations Entries should be obJective, factual, and Impersonal
They should be made In bound notebooks •

Protocols and checklists, which augment the observations In the audit notebooks, also
contribute to the performance of comprehensive audits Copies of the checklists may
be left at audited facIlities to Inform facIlity personnel of the preliminary audit results

If photographs are made a part of the documentation of the audit, a note should be
made on the date, time, exact location at the facIlity, the names of the photographer,
the purpose and subject matter of the photograph, and any other appropriate details

If It IS determmed that samples should be analyzed at certam facIlities, they should be
properly collected, packaged, labeled, and shipped to an approved laboratory wlthm
sample holding time, m strict compliance with DOT and EPA regulations and quality
assurance gUidelines (Sampling at this level of audit would not normally be required
If It IS necessary, only qualified personnel trained In the proper procedures and uSing
proper eqUipment and health/safety precautions should be used)

Follow Up Data CollectIOn
Although one objective of the onslte activIties should be the collection of all pertment
data necessary to evaluate the facIlity and complete the audit report, there Will be
times when this objective IS not accomplished This situation could occur, for
example, If facIlity personnel could not locate some information while the audit team
was on-site, when some reports or data may be stored at headquarters or another •
facIlity that provides support services to the audited facIlity (which IS more common
In smaller facIlities that are part of a larger organization), or when It IS necessary to
collect additional gUidance from a regulatory agency that IS applicable to a situation
observed on the facIlity

The most Important POint In relation to follow-up data collection IS that It should be
accomplished Immediately after the on-site activities and/or when It becomes obvIous
that additional data IS needed DelaYing the submiSSion of the audit report while
waiting for additIOnal data to arrive IS a sure method for alienating the facIlity staff
and undermining the results of the audit

THE AUDIT REPORT
The fmal step In multi-media environmental compliance auditing IS the preparation of
the Audit Reports and Compliance Management Plan There are more types of reports
or report outlines than there are reasons for performing an environmental audit ThiS
variety IS due to the fact that reports can be structured based on the types of facIlities
that were audited, the regulations that were covered, legal aspects of the audit, and
the response and follow-up of the facility Some of the factors to be considered In
developing an audit report format are discussed below

•
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BasIc Requirements

• At a minimUm, all audit reports should Include the following information

• An executive summary The part of the report, which IS placed at the front of
the document, bnefly summanzes all POintS descnbed In the report

• The location at which the audit was conducted This Includes the facIlity name,
location, and the operations that were audited For example, If the facIlity has
responsibility for noncontiguous parcels of land, or If different parts of the
facIlity report to different pieces of a corporate hierarchy, these additional or
separate responsibilities should be so noted In the audit report

• The dates over which the audit was conducted Although audit findings should
be representative of the facIlity, there may be circumstances that are unique
because of the time of the audit Certain operations may be down for
maintenance, or the facIlity may be performing other one time functions

• The names of the individuals who conducted the audit List the name of each
member of the audit team (In the event that they need to be contacted later),
and the pOInts of contact at the facIlity that assisted the audit team

•
• The reasons for conducting the audit The report should define the scope and

purpose of the audit For example, descnbe If the audit was only for legal
purposes or If It was Intended to support an acquIsition, and Identify the scope
of the audit, Ie, does It cover all operations on the facIlity or only a limited
number? Are all environmental regulations considered or only air emissions?

•

• A map of the facIlity that Identifies basIc structures and operations referenced
In the audit report

• A list of acronyms and abbreviatIOns

Level of Background Information
Depending upon the purpose of the audit and the Intended audience for the report, the
detail of background Information pertaining to the faCIlity will vary For example, If the
environmental audit was conducted to support an acqUIsition, the readers of the report
may not be fully familiar with the actiVities that occur on the site Therefore, the
report may Include more detail on the layout of the faCIlity and the operations and
procedures (e g , waste management, reporting, and record keeping) than would
otherwise be Included Conversely, If the report 15 Intended for personnel at the
corporate office of a company that operates multiple plants - all of which perform
essentially Similar functions - detailed descnptlons of the actiVities at the plant may
not be necessary
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As another example, If one of the purposes of the audit IS to determine the regulatory
reqUirements that are applicable to a facIlity, and the Intended audience IS facIlity
managers and shop foremen, the report may Include more background and detail •
particular environmental laws and how their Implementing regulations apply to the
facIlity than If the report was Intended for the legal or corporate environmental staff
(who, hopefully, are already aware of the background and focus of all applicable
environmental laws)

Level of Compliance Reportmg
When deciding how to prepare an audit report, an auditor must first decide how he
or she will address fmdlngs of satisfactory compliance Some auditors view an
environmental audit report as an "exception report" and therefore Include only areas
of non-compliance In the statement of findings Others feel that the report should
recognrze all areas of compliance as well as note program deficiencies Under thiS
"comprehensive" approach, exemplary actions are always noted

In additIOn, each environmental audit report must address IS the seventy of each
non-compliance Instance For example, the stonng of incompatible wastes In the same
area or a leaking tank of a hazardous matenal are obVIOusly more severe than a
manifest that did not Include the correct generator's Identification number, although
each IS a violation

One method for responding to thiS Issue IS to classify each noncompliance Issue
accordrng to the following system First, defrne each pornt of non-compliance as either
a regulatory or procedural deficiency For each regulatory and procedural deficiency, •
determrne whether the problem IS Significant, major, or minor ThiS terminology IS
explained below

Regulatory Deficiency

A regulatory deficiency IS one rnvolvlng non-compliance with regulations external to
the faCIlity or corporation (I e , those Imposed by federal, state, and local agencies)

Procedural Deficiency

A procedural deficiency IS one involving non-compliance with faCIlity or corporate
policy (If, however, a company policy Implements an external law or regulations, a
pornt of noncompliance should be classified as a regulatory deficiency)

A problem categonzed as significant reqUires Immediate action It poses, or has a high
likelihood to pose, a direct and Immediate threat to human health, safety, the
environment, or the faCIlity operations For example, failure to ensure that hazardous
waste IS destined for a permitted faCIlity, failure to report a release when reqUired, and
failure to meet a compliance schedule mandated by a Notice of Violation are all
Significant deficiencies •
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Malar DefiCiency

A problem categonzed as major requires action, but not necessanly Immediately This
category of defiCiency usually result In a Notice of Violation from a regulatory agency
Major defiCiencies may pose a threat to human health, safety, or the environment
However, If they are Immediate threats they must be classified as significant
Examples of this category Includes failure to apply for an air permit for a new
emiSSions source (such as a pOint booth or bOIler), or failure to conduct an inspection
each day during the prevIous year of a hazardous waste storage tank

Minor DefiCiency

Minor defiCiencIes are mostly administrative In nature They may also Involve
temporary or occasional Instances of noncompliance Examples of minor defiCiencIes
Include uSing the Improper abbreviation for the quantity of a shipment on a hazardous
waste manifest, or submitting the renewal of a permit several days after the prevIous
permit expired

Legal ReView
A legal review of an environmental audit report or the participation of legal counsel
may occur dunng the preparation and/or submiSSion of the audit report In order to
protect the confidentiality of the results The inclUSion of legal counsel dunng the
audit process Will accomplish thiS objective In most cases, although these details are
beyond the scope of thiS manual FaCIlities Interested In utiliZing legal review to

• prOVide added confidentiality should consult With their counsel

ReqUirements for Follow-up
To be purposeful and effective, all environmental audits must Include a follow-up site
VISit to ensure that appropnate actions have taken to remedy the areas of
non-compliance ThiS objectIve can be Included In the reporting process In two ways

First, where the audit IS part of an on-going program r the report should Include an
analySIS of the facIlity's response to non-compliance areas Identified In prevIous
reports

Secondly, as the final section of the environmental audit report, the facIlity can
append an actIOn plan that descnbes what responses the facility Will Implement In
relation to each of the defiCienCies noted In the audit report In many organizatIOns,
the preparation of thiS action plan and regular evaluation of the Implementation of the
plan are a part of not just the environmental audit program but also the facIlity and
personnel evaluations

•
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Example Audit Protocol:
Hazardous Materials
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ENVIRONMENTAL SELF-AUDIT CHECKUST

MODULE 5 HAZARDOUS MATERIALS

SEcnON A ICENnFYING, STORING, AND HANOUNG

PAGES A-1

REVISION DATE. 8/1'/92

If your faclilty uses and stores hazardous matenals, complete thiS module If not, go to Module 6 (See Note A)

1 BUSiness Plan

If your facility stores greater than reportable quantItIes of hazardous matenals or waste, complete thiS
subsection If not, go to Subsection 2 (See Note B)

•

ReView bUSiness plan for your facility

1 1 Is a copy of the bUSiness plan maintained at the
faCIlity It pertains to?

1 2 Are facUlty personnel with emergency response
responsibility aware of the location and contents
of the BUSiness Plan?

1 3 Does the emergency response section accurately
and completely descnbe emergency response
procedures such as

a Prevention Plans

b Notification requirements

c Mitigation procedures

d Evacuation plans

e Abatement plans

f Personnel responsible for above actions

Yes
[ ]

[ 1

]

[ ]

[ ]

[

[

[

No N/A
[] [1

[] []

[] []

[] []

[] []

[] []

[] []

[] ]

•

Comments/CorrectIVe Actions Status

Complete

I ]

[

Not
Req'd

[ ]

NOTE. For each checklist Item found to be out of compliance dOClJment the follOWing

1) Question number 2) Descnptlon of exception 3) CorrectIVe aetlcn planned or taken 4) Completion date



ENVIRONMENTAL SELF-AUDIT CHECKUST

MODULE 5 HAZARDOUS MATERIALS

SECTION A IDENTIFYING, STORING, AND HANDUNG

PAGES A-2

REVISION DATE. 8/11/92

•
1 4 Does the site plan accurately identify the storage locations of

Yes No N/A
a Hazardous matenals [ ] [ ] [ ]

b Hazardous waste [ ]

c SpUl response equipment

1 5 Have you updated the Business Plan annually? [ ]
(See Note C)

1 6 Old you update the plan whenever changes occurred [ ]
at your facdlty that affected the plan?

1 7 Compare the Business Plan chemical InventoryWIth [ J [ ] [ ]
your most recently ISSued Report 1<0821()..Q1, Monthly
l.JstJng of Reportable Quantities Are all hazardous
matenals listed In the report mctuc:led m the Busmess
Plan chemical Inventory? {See FCD 104 0145 C}

1 8 Old you update the Busrness Plan chemical InventOry I J [ ] [ ] •whenever a reportable quantity of a chemICal was
added to or deleted from storage?

19 Old you submit an annual BUSiness Plan chemICal [ ] [ ] [ ]
Inventory update reflecting the Information generated
on Report K08215-{)1, AnnuallJstlng of Reportable
Quantities?

1 10 Inspect the BUSiness Plan file Do you keep copieS [ ] [ ] [ ]
of the BUSiness Plan and BUSiness Plan chemICal
Inventory on file for three years?

Comments/CorrectIVe ActiOns Status
Not

Complete Req d

[ ]

•J
Use reverse Side for additional comments [1
NOTE. For each checklist rtem found to be out of compliance document the followmg

1) Question number 2) Descnpton of exception 3) CorrectIVe action planned or taken 4} Completion date



ENVIRONMENTAL SELF-AUDIT CHECKUST

MODULE 5 HAZARDOUS MATERIALS

• SECTION A IDENTIFYING, STORING, AND HANDUNG

2 Chemical Inventory

PAGES A-3

REVISION DATE. 8/11/92

If your faclbty handles or stores reponable quant1tles of hazardous matena/s, complete the followmg two
subsections If not, go to Subsection 4

2 1 Compare the hazardous matenals stored reportable quantities or those
matenals that have the potential to meet or exceed reportable quantities,
with report K08210~1,'Monthlylisting of reportable quantities'

a Does the report accurately list the hazardous
matenals (meeting or exceeding reportable
quantities) In storage at your facility?

b Do all stored hazardous matenals and wastes
(meeting or exceeding reportable quant:rtJes)
appear on the report?

Yes
[ ]

[ ]

No N/A
[] []

[] []

•
c Are the Chemical Inventory forms (Form No

6411) completed for each reportable quantity
hazardous matenal addition, deletion, or
change?

[ ] [ ] [ ]

CommentsjCorrectlVe Actions

Complete

[ ]

Status
Not
Req'd

[ ]

•
[

Use reverse Side for additional comments [1
NOTE. For each checkhst rtem found to be out Of compliance document the follOWIng

1) Question number 2) Desenptlon of exception 3) CorrectIVe actIOn planned or taken 4) CompletiOn date

[

[ ]



ENVIRONMENTAL SELF-AUDIT CHECKUST

MODULE 5 HAZARDOUS MATERIALS

SECTION A IDENTIFYING, STORING, AND HANDUNG

3 Malenal Safety Data Sheets (MSDS)

PAGES A-4

REVISION DATE. 8/11/92 •
31 Compare 10% of the hazardous matenals stored at your facility

with the those listed on report K08135~' -MSOS ust by Location
Code" anc:l venfy that these MSOSs are located In the MSDS binder

Yes No N/A
a Are the sampled matenals listed on report K08135-Q1? [ ] [ ] [ ]

b Are MSDSs for the sampled matenals located within [ ] [ J [ ]
the MSDS binder?

c Are MSDSs acqUired for dIrect-purchase Items and [ J [ ] [ J
those ordered through the Company warehouse before
the matenaJ IS used or stored at the facirty?

•

Comments/CorrectlVe Actions Status

Complete

]

Not
Req'd

[ ]

Use reverse Side for addrtJonat comments [J
NOTE. For each checklist rtem found to be out of comphance document the followmg

1) Question number 2) Desenptlon of exception 3) Correctrve actIOn planned or taken 4) Completion date

[

[ •



ENVIRONMENTAL SELF-AUDIT CHECKUST

MODULE 5 HAZARDOUS MATERIALS

• SECTION A IDENTIFYING, STORING, AND HANDUNG

4 Storage

PAGES A-5

REVISION DATE. 8/11/92

/fyou store hazardous materials, complete thiS subsectJon If not, go to Subsection 5 (See FeD 104 0601,
B 1 and I)

Inspect the hazardous material storage area

4 1 Do all storage areas housing containers of flammables,
poisons corrOSIVes, or Imtants have adequate ventilatIon?

4 2 Are oxidIZing agents separated In storage from flammable
or combustible matenals and sources of sparks?

Yes
[ ]

No NjA
[] []

I

[ [

[ [

43 Are acids WIth a pH less than 2 stored separately from
other hazardous matenals?

44 Are drums stored on pallets?

45 Are drums of hazardous matenal surrounded by a curb or
IS spill response equIpment In an easily accessJble area?

• 46 Are -No SmokIng- signs posted In all areas used to
store flammables?

47 Are all hazardous matenals contaIners, Indudlng
those containing hazardous matenals transferred from
their onglnal contamers c1eariy labeled WIth

a PhySIcal hazard

b Name of substance

c Health hazard warning

48 Do you ensure that hazardous matenals (or any matenals)
are not stored WIth hazardous waste?

Comments/CorrectIVe Actions

•

[ ] [ ] [ ]

Use reverse SIde for additional comments []

NOTE For each checklist Item found to be out of comcllance document the follOWIng

1) Question number 2) Descnptlon of exception 3) CorrectIVe aCbon planned or taken 4) Completion date



ENVIRONMENTAL SELF-AUDIT CHECKUST

MODULE 5 HAZARDOUS MATERIALS

SECTION A IDENTIFYING, STORING, AND HANDUNG

5 Shipping Papers

PAGES A-6

REVISION CATE. 8/11/92

•
Ifyou receIVe hazardous matenals from the Company warehouse, complete thiS subsectIon If not, go to
SubsectIon 6

5 1 ReVIew your hazardous matenals records Have you
retained all S.lIs of ladIng for one year? (See
FeD 104 0040 J 12)

Yes
[ ]

No N/A
[] []

•

Comments/CorrectIVe ActIons Status

Complete

[ ]

Not
Req'd

[ ]

Use reverse Side for additional comments []

NOTE. For each cheelcbst Item found to be out of comphance document tt1e following

1) Question number 2) Cescnptlon of exception 3) CorrectIve action planned or taken 4) Complebon date

•



ENVIRONMENTAL SELF-AUDIT CHECKUST

MODULE 5 HAZARDOUS MATERIALS

• SECTION A IDENTIFYING, STORING, AND HANOUNG

6 VehIcles

PAGES A-7

REVISION DATE. 8/11/92

If your department operates vehicles that transport hazardous matefls/s, complete thiS subsection If not,
go to Section B (See Note E)

Inspect drIVers itcenses for drrvers who transport hazardous mateflals

6 1 Do all dnvers that operate a vehIcle that transports
hazardous matenals have a Hazardous MatenaIJWaste
Certificate?

6 2 Do all dnvers that operate a tank comblnaoon vehIcle
for the transport of hazardous matenals have the Tank
CombInation/Bulk L1qUld Load Certrficate?

Yes

[ 1

[ I

No N/A
[1 [1

[1 []

[] [1

•
6 3 Do vehicles that transport 1000 pounds or more of

hazardous matenaJ at one tIme have the annual license
for -Hazardous Matena! Transportation"?

64 Are all hazardous matenals dnvers at least 21 years old?

[ 1

[ 1 [ I [ ]

•

Comments/CorrectIVe ActIons Status
Not

Complete Req'd

[ ]

Use reverse Side for additional comments []

NOTE. For each checklist Item found to be out of compliance doeumem the follOWing

') Question number 2) DescnptJon of exception 3) Correctlve aCtlon planned or taken 4) Completion date



ENVIRONMENTAL SELF-AUDIT CHECKUST

MODULE 5 HAZARDOUS MATERIALS

SECTION A IDENTIFYING, STORING, AND HANDUNG

NOTES

PAGES A-a

REVISION DATE. 8{11{92

•
A (1) FCD 104 0040 AppendIX A IS a list of hazardous rnatenals, coded and stocked by the Company, and IS

used by shippers to determIne what matenailS col'lSldered hazardous

(2) FeD 104 0040 AppendIX 8 IS a list of direct charge matenais that have been identified as "Hazardous
Matenals •

B Reportable quantities tnggenng bUSiness plan requirements. which are set by the state, are as follows
However, your local admlnlstenng agency may set lower levels

Solids 500 Ibs
I.Jqulds 55 gal
Compound Gases 200 cu ft.

C The local admlnlstenng agency may specify more frequent update See FCD 104 0145 B

E All dnvers and vehicles must be licensed and registered to transport hazardous matenals and wastes
(Refer to FCD 104 0040 K TRANSPORTING HAZARDOUS MATERIALS)

•

•



•
ENVIRONMENTAL SELF-AUDIT CHECKUST

MODULE 5 HAZARDOUS MATERIALS

SECTION B TRAINING

PAGES 8-1

REVISION DATE. 8/11/92

If you supervise employees who handle hazardous matena/s, hazardous waste or polychlormated biphenyls
(PCBs), complete thiS sectJon If not, go to SectJon C

1 Inrtlal and Annual Refresher Training
Yes No N/A

1 1 Review training records Old all employees rn your [ ] [ ] [ ]
department who handle hazardous matenaIs..
hazardous waste and PCBs receIVe Inlbal tra.JlUng
In all required modules? (See FCD 104 0001)

12 Have all employees receIVed the required annual [ ] [ 1
refresher training?

13 ReView training records for all employees who are new [ ] [ ] [ ]
or reassigned to Jobs requlnng handling hazardous
matenals or waste since the last self-audll Old they
receIVe all reqUIred training within SIX months of
beglnmng their assignments?

14 Have SUpeMSOrs trained employees who may work [ ] [ ] [ ]

• with hazardous matenals on hazards associated with
these rnatenals, proper work practices and use of
protectrve equipment? (See FCD 104 0007 D)

2- Recordkeepang

21 Compare the Employee Training Record (Form 5300) [ ] [ 1 [ ]
completed since the last self-audlt with your most
recent quarterty Employee Training Report ('N08142)
Does the computenzed report correctly list all
training modules completed by all employees?

Comments/CorrectIVe ActiOns Status
Not

Complete Req'd

] I ]

•
Use reverse Side for ac:IdmonaJ comments [J
NOTE. For each checklist Item found to be out of compliance dcc:ument the followmg

1) QuestIon number 2) Oescnptlon of exception 3) CorrectIVe action planned or taken 4) Completion date



ENVIRONMENTAL SELF-AUDIT CHECKUST

MODULE 5 HAZARDOUS MATERIALS

SECTION C HAZARDOUS MATERIALS ACTIVITIES

PAGES C-1

REVISION DATE. 8/11/92

•
Complete thiS section If you are observmg shipment of hazardous matenal If not go to Subsection 2

1 ShIpping

Complete this subsection whDe a shipment IS being prepared

1 1 Inspect the hazardous matenal package that are to be
shipped Does each package used for shipping hazardous
matenal meet the applicable US Department of Transportation
(DOT) packaging requirements? (See Note~

Inspect the packages' markmg (See Note B)

1 2 Is the container marked with

Yes No N/A
[J [J [J

[] []

[] []

a The proper shipping name

c Name and address of your facility or the
destination?

d Appropnate hazard warning label(s)?

1 3 Are markings displayed

[ ]

[ ]

]

]

]

] •
a On a background of sharply contrasting color?

b Unobscured by labels or attachments?

c Away from other markings that could reduce
theIr effectIVeness?

Comments/CorrectIVe ActJons

[] [ ]

[] [ ]

[] [] []

Status

Complete

[ ]

Not
Req'd

[ ]

[e
]

Use reverse Side for additional comments r]
NOTE. For each checklist rtem found to be out of compliance document the follOWing

1) Question number 2) Oescnptlon of exception 3) Correc:tJve aetlCln platlned or taken 4) Completion date



•
ENVIRONMENTAL SELF-AUDIT CHECKUST

MODULE 5 HAZARDOUS MATERIALS

SECTION C HAZARDOUS MATERIALS ACTIVITIES

PAGES 0.2

REVISION DATE. 8/11/92

1 4 Are the abbreVIations used In conjunction WIth the proper shipping
name limited to

Yes No N/A
a -N 0 S - for Not Otherwtse Specified? [ 1 [ 1 [ 1

b -RO- for Reportable Ouantlty? [ ] ] [ I

c -LTD Oty" for limited Quantity? [ I ] [ ]

d -ORM- for Other Regulated MatenaJ? [ ] I [ ]

1 5 If you are shipping a mIXture or a solution of a [ ] I [ ]
hazardous substance, IS the container labeled WIth
the names of each substance making It a hazardous
substance?

1 6 Are all packages that contain an inside package of [ ] [ ] { ]
liquid hazardous matenal marked with "THIS SIDE UP-
or '1"HIS END UP- and arrows Indlcabons the upward

• direction?

1 7 Dad you check to ensure that small quantJbes of [ 1 [ I [ ]
hazardous matenals deSignated as limited quantIties
are exempt from labeling reqUIrements (except when
being shipped by air)? (See Note C)

Inspect shlppmg papers used to ship hazardous materials

1 8 Do you ensure that shiPPing papers are filled out for [ 1 [ ] I 1
all matenals reqUlnng them? (See Note D)

•

Comments/CorrectIVe Actions

Complete

[ ]

1

Status
-Net
Req'd

[ 1

[

Use reverse Side for additional comments (]

NOTE. For eac:tl c:tleckllst rtem found to be out of compliance document the follOWing

1) Ouestlon number 2) Oescnptlon of exception 3) CorreetMl acbon planned or taken 4) Completion date



ENVIRONMENTAL SELF-AUDIT CHECKUST

MODULE 5 HAZARDOUS MATERIALS

SECTION C HAZARDOUS MATERIALS ACTIVITIES.

PAGES C3

REVISION DATE. 8{11{92 •
1 9 Do shipping papers Include

Yes No N/A
a The type of packaging? [ J { ] [ ]

b "LTO" for limited quantities? [ ]

c "RO" for reportable quantities? [ [ ]

d Information In parentheses In the [ [ ]
"Descnptlon and Classification"
follOWing the proper shipping name
and hazard class?

e Hazard class of the matenaJ? [ ] [ [ ]

f The "UN" or "NA" number? ] [ [ ]

g Total quantity of matenal by ] [ [ ]
either weight or volume?

h Are all descnptlons legible and J •In English?

(See Note E)

1 10 Old the dover check the hazardous matenals lasted on [
the shipping papers pnor to loading the vehlcfe?

1 11 Old you offer the correct placards to common earners [ ] [ ] [ J
pnor to loading the vehIcle with the hazardous
matenals? (See Note F)

Comments/CorrectIVe Actions Status

Complete

J

Not
Req'd

[ ]

•
Use reverse SIde for additional comments [1
NOTE. For each checklist Item found to be out of compliance document the follOWing

1) Question number 2) Descnptlon of exception 3) CorrectMl action planned or taken 4) Completion date



E~RONMENTALSELF-AUDrrCHECKUST

MODULE 5 HAZARDOUS MATERIALS

• SECTION C HAZARDOUS MATERIALS ACTIVITIES

PAGES C4

REVISION DATE. 8/11/92

112 Observe loading or unloading ofhazardous matena! Old you
observe that

Yes No N/A
a The vehicle hand brake IS set pnor to loading 1 [ 1 [ 1

or unloading?

b No smoking IS allowed within 25 feet when ]
handling a flammable, or oxidIZIng, matenals?

c Any portable containers of flammable liquids, [ ] [ ] [ ]
compressed gas corrOSIVes, or POISOns are
secured against movement In the vehlde?

d Valve protection caps are In place on ] [ ]
cylinders of compressed gases?

e Cylinders are secured against any movement [ ] [
dunng transport?

f Bungs and nngs are In place when drums are [ ] ] [

• Shipped?

9 No container or packages IS damaged or 1 1 I
leaking?

h Only compatible hazardous matenals are [ ] I
placed In the same vehlde?

No hazardous matenalls transported In the
cab of a truck? (See Note G)

Vehlde IS placarded on each side arid at the [ ] [ I [ 1
rear as reqUired?

Comments/CorrectIVe ActiOns

•

Complete

[ I

[

Status
Not
Req'd

[ ]

]

]

]

Use reverse Side for addrtlonaJ comments []

NOTE. For each checklist Item found to be out of comphance document the follOWing

1) Question number 2) Descnptlon of exception 3) CorrectJve aCtIon planned or taken 4) Completion date



ENVIRONMENTAL SELF-AUDIT CHECKUST

MODULE 5 HAZARDOUS MATERIALS

SECTION C HAZARDOUS MATERIALS ACTIVITIES

PAGES C-S

REVISION DATE. 8/11/92

•
1 13 Inspect the cab of a Company vehicle used to transport

hazardous matenal Are the shipping papers earned
InsIde the pouch In the InsIde door on the dnver's sIde,
or an a separate plastic envelope for hazardous matenal
and on top of any other documents of envelopes?

Yes
[ ]

No N/A
[J []

•

Comments/CorrectIVe Actions Status

Complete

[ 1

Not
Reqd

[ 1

It
{ ]

Use reverse Side for additional comments []

NOTE. For each checklist rtem found to be out of compliance document the follOWing

1) Question number 2) Oescnptlon of exception 3) CorrectIVe aCllon planned or taken 4) Completion date Z~r



ENVIRONMENTAL SELF-AUDIT CHECKUST

MODULE 5 HAZARDOUS MATERIALS

• SECTION C HAZARDOUS MATERIALS ACnVlTIES

PAGES C6

REVISION DATE. 8/11/92

Complete thIS subsectIon when you are servlcmg or dlsposmg ofmercury-contammg devIces

•

•

2. Mercury-Contalntng DeVices

2 1 For all vacuum gauges and manometers removed from seMce,
did you contact EnVIronment SeMces to arrange for dISposal?
(See Note H)

Comments/CorrectIVe Actions

Yes No NJA
[J [J []

Status

Complete

[ J

J

Not
Req'd

[ ]

]

Use reverse SIde for additional commerrts (I
NOTE. For each checklist Item found to be out of compliance doc:ument the follOWIng

1) Question number 2) Oescnptlon of exception 3) Corrective action planned or taken 4) Completion date



ENVIRONMENTAL SELF-AUDIT CHECKUST ~~

MODULE 5 HAZARDOUS MATERIALS

SECTION C HAZARDOUS MATERIALS ACTIVITIES

NOTES

PAGES Cr7

REVlSION DATE. 8/11/92

•
A (1) Refer to FCD 104 0040 D ~ch package must be designed and constructed and the contents limited

so that under normal transportation

o There IS no significant release of hazardous matenal to the atmosphere

o The effectIVeness of the package IS not substantJally reduced

o There IS no mIXture of gases or vapors In the package which could
significantly reduce the effectIVeness of the package

B Refer to FCD 104 0035, Hazardous Matenals Storage

(1) The proper shlppmg name and identification number preceded by ·UN" or ·NA" IS to be pnnted on or
affixed to the package

(2) Packages that have been previOUsly marked as reqUired for the matenal It contains need not be
remarked

(3) All marking must be c1earty VISible and unobscured

(4) Only those abbreViations listed must be used In conjunctIon with the proper shipping name

(5) Package are to marked on the end or side with the proper deSignation ORM-D markings may be
placed on an attached tag If unable to place on package surface The ORM marking are certificatIOn
by the person offenng the package for shlpmerJt that the rnatenallS property descnbed, classed,
packaged marked, and labeled

(6) Labels must be affixed next to the proper Shipping name See FCD 104 0040 AppendIX A and B for
labeling reqUirements

(7) Refer to FCD 104 0040 H Packages containing only ·ORM-D" matenals are exempted from labeling
requirements If the gross weight of each package IS less than 65 pounds, arid If the matenaJ IS

suitable for sale to consumers The proper shlppmg name IS then ·Consumer Commodity" AppendIX A
of FCD 104 0040 lists the matenal commonly used by the Company that are considered to be ORM-D

C limited quantities of vanous specified matenals are to be packaged according to the reqUirements to qualify
for the exemptIon to labelling Refer to FCD 104 0040, Section G

o Refer to FeD 104 0040 J 3, J 4, and J 5

(1) Shipping papers are not required when Company vehicles dnven by Company dnvers carry less than
500 pourlds of hazardous matenals

•

(2) ORM-D matenals and combustible liqUids In packages of 110 gallons or less do not reqUire shlppmg
papers and are not Included In the 500 pourJd limit., unl.ess the ORM IS a hazardous substance or •
hazardous waste



•
ENVIRONMENTAL SELF-AUDIT CHECKUST

MODULE 5 HAZARDOUS MATERIALS

SECTION C HAZARDOUS MATERIALS ACTMTIES

NOTES
(contmued)

PAGES c.s

REVISION CATE. 8/11/92

•

•

(3) Compressed gas cylinders must be cleaned and completely purged to be exempt from shipping paper
reqUirements

(4) Hazardous matenals that are transported by air require shipping papers

E Refer to FCD 104 0040 J 1 and J 2

(1) DIVIsions use Form 5024, Straight Sill of lading Matena! Operations uses Form 5024 as the shipping
paper

(2) Hazardous matenal exempted from labeling reqUIrements, will stl1l reqUire shipping paper

(3) A technical or chemical name In parentheses used wrth the shipping name IS placed between the proper
shipping narne and the hazard class

F Refer to FCD 104 0040 M

(1) All vehicles that transport hazardous rnatenals are placarded If the weight or volume of the matenal
exceeds 1000 pounds

(2) The person shipping a hazardous matenal must provide all necessary placards to the dnver

(3) FCD 104 0040 M 5 IS a list of placards that commonly reqUired by the Company

G Refer to FCD 104 0040 L If there are any questions regarding the dangers of a hazardous matenaJ or the
compatibilities of hazardous matenals, contact Matena! Services Staff or the Shipping SupeMsor

H Field personnel are not to remove mercury from vacuum gauges and manometers Contact EnVIronmental
SeMces for handling or diSposal procedures. However, If you are property trained to handle or seMce
mercury contained eqUipmem and have necessary protective gears you may seMce the equipment (such
as vacuum flow gauges)

The needed forms and their uses are

(1) Form 1684, Miscellaneous DelIVery Receipt, for manometers to be returned after decontamination

(2) Form 36, Reclaimed MatenaJ, for recorders and manometers which are not to be returned

(3) Form 186, capital Tool Transfer for vacuum gauges ("Not Needed- IS Indicated on the form when
vacuum gauges are not to be returned, two forms are completed If they are to be returned)

(4) Form 5024. Straight Bm of lading, for total number of manometers. vacuum gauges, and recorders
and thermometers

(5) Form 4177, Matena! ReqUisition for thermometers. Refer to Bunetln No 1 104 0040 B 7, C 4, D 1
and D 2 for details on each form reqUired
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Example Audit Protocol:
Hazardous Waste
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ENVIRONMENTAL SELF-AUDIT CHECKLIST

MODULE 6 HAZARDOUS WASTE

• SECTION A STORAGE

1 General

PAGE 6 A-1

REVISION DATE 8/26193

If your facl/rty generates, stores, or ships hazardous waste, complete thIs module If not, go to
Module 7

Note Audit questions pertalnmg to Hazardous Waste Training requirements
are In Module 5, Hazardous Matenals, Section B, TraIning

1 1 Does your facility have a US EnvIronmental Protection
Agency (USEPA) ID number? (See Note A1)

Yes
[ ]

No NIA
[] [J

If your operatIons routrnely produces hazardous waste rn excess of 12,000 kilograms (26,400
pounds) or 12 kIlograms (26 4 pounds) of extremely hazardous waste In a reportrng year, the
facl/rty IS consIdered a large quantrty generator Large quantrty generators may be sUbject to
additIonal reportmg reqUIrements such as a Blennral Report and a Hazardous Waste Source
ReductIon and Management ReView Report

•
1 2 Are copies of the two most recent Blenmal Reports on

file at the faCIlity? (See Note A2)

1 3 Has a Hazardous Waste Source Reduction and Management
ReView Report been prepared for the facility? (See Note A3)

• Is the plan mamtalned on-site?

• Has the plan been updated every four years?

Comments/Corrective Actions

]

]

]

Status

]

]

•
Use reverse side for additional comments [ ]

NOTE For each checklist Item found to be out of compliance document the follOWing

1) QuestIon number 2) Descnptlon of exception 3) CorrectIVe action planned or taken 4) Completion date

Not
Complete Req d

( ]



ENVIRONMENTAL SELF-AUDIT CHECKLIST PAGE 6 A2

MODULE 6 HAZARDOUS WASTE REVISION DATE 8/26/93

SECTION A STORAGE •
2 Contmgency Plan

If your faclbty has a hazardous waste storage area, complete SubsectIons 2 through 6 If not, go
to Section B, Hazardous Waste Shipping

2 1 Are all hazardous wastes stored In designated Hazardous [ ] [ ] [ ]
Waste Storage areas?

2 Contmgency Plan (continued)
Yes No N/A

22 a) RevIew your Hazardous Waste Contingency [ ] [ 1 [ ]
Plan IS your facIlity's Hazardous Waste
ContIngency Plan complete and up-to-date?
(See Note B)

b) RevIew Spill Response Equipment InspectIon [ J r 1 [ 1
Log, Form 6391 Were inspections conducted
quarterly?

c) Are logs retained In file for one year? ) [ ] [ ]

23 Have you submitted the ContIngency Plan to the ] [ ] [ ] •appropnate local agencIes?

24 Venfy that all on-call supervIsors are famlhar wIth the Contingency
Plan and know where It IS kept Are all appropnate personnel at
your faCIlity

a) FamIliar with the Contingency Plan? I ] ]

b) Knowledgeable about where It IS kept? [ ] ]

Comments/Corrective Actions

Use reverse Side for additional comments [ I
NOTE For each checklist Item found to be out of compliance document the follOWing

1) Question number 2) DescnptJon of exception 3) Corree:tIVe actIOn planned or taken 4) Completion date

Status
Not

Complete Req d

[ []

]

]

•
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ENVIRONMENTAL SELF·AUDIT CHECKLIST

MODULE 6 HAZARDOUS WASTE

SECTION A STORAGE

PAGE 6 A-3

REVISION DATE 8126/93

3 Inventory and Inspections

RevIew the contamers m storage and the current mventory log, Form 6362
(See Note C1)

Yes No N/A
31 Do you have a separate log for each drum of [ ] [ ] t J

hazardous waste In storage?

32 Does each Inventory log agree with the hazardous
wastes as shown on the drum?

33 Does the accumulation start date on the Inventory
log match the start date on Hazardous Waste
Accumulation drum label?

34 Does the accumulation start date Indicate that the
waste has been on site for

a} less than 90 days for waste generated on-sIte? ] [ ] ]

• b) less than 6 days, 144 hours, for field generated waste? ] [ ] ]
(see Note C2)

35 ReVIew Inventory [og Form 6362 Do you have the ]
Inventory logs for the last three years on file?

ReView inspection logs, Form 6365, completed since the last self-audit

36 Old you Inspect all hazardous waste storage areas, [ J [ ] [ ]
including drum storage and roll off bm areas,
weekly and log the inspections? (See Note C3)

37 ReView Inventory logs, Form 6365 on file Are t J [ J [ ]
InspectIon logs retained for three years?

•

Comments/CorrectIVe ActIons

Use reverse side for additional comments [ J
NOTE For each checklist Item found to be out of compliance document the follOWing

1) Question number 2) Descnptlon of exception 3) Corrective actIOn planned or taken 4) COmpletion date

Status

Complete

]

Not
Reqd

[ ]

1
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SECTION A STORAGE •

================
4 Drum Labellng/Markmg

Inspect all drums In all hazardous waste storage areas, rncludrng waste 011 process drums, to
answer Questions 4 1 through 4 5 If no drums are In storage, go to SubsectIon 5

4 1 Are all drums that contain hazardous wastes, other than
waste all, labeled/marked with the follOWIng (See Note D)

a The common waste name?

b Base name?

c Drum number?

d Hazardous waste accumulation record?
(Form 5280)

e Hazardous waste label (Form WM-6)?

f An appropnate Hazardous Class label
(e 9 , Flammable LiqUId, CorrOSIve, etc)?

4 2 Are all drums that contam waste 011 labeled/marked
with the follOWing (See Note D)

a Waste 011 Process Drum Label?

b Hazardous Waste Accumulation Record
Label? (Form 5280)

c Base Name?

CommentS/Corrective Actions

Use reverse Side for addibonal comments [ 1
NOTE For each checklISt Item found to be out of compliance document the followmg

1) Question number 2) Oescnptlon of exception 3) CorredlVe actJon planned or taken 4) Completion date

Status
Not

Complete Req'd

[ ]

1

•
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•

4 Drum Labeling/Marking (contmued)
Yes No N/A

a Drum Number? [ ] [ ] [ ]

e Hazardous Waste Label (Form WM-6) If [ ] [ ] [ J
waste all IS picked up by Matenal
Operations - Shipping?

43 Have all labels with the exceptIon of the Waste 011 [ J [ ] [ J
Process Drum label been removed or painted over, and
an "EMPTY" label placed on all empty waste 011 storage
drums?

44 Since the last self-audit, dId you reuse all waste 011 [ ] [ ] [ ]
process drums that were m good condrtlons?

•

Comments/Corrective ActIons

Use reverse side for additional comments [ ]

NOTE For each checklISt Item found to be out of compliance document the following

1) Question number 2) Descnptlon of exception 3) Corrective adlon planned or taken 4) Completion date

Status
Not

Complete Req'd

[ 1
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SECTION A STORAGE •
5 Storage Area Requirements

Inspect the hazardous waste storage area to verdy the followmg
Yes No N/A

51 If your hazardous waste storage area IS paved, IS the [ ] [ ] [ ]
pavement In good conditIon?

52 If the area IS not paved, IS a metal or plastic tray 1 { 1
or plastic sheeting In good conditIon used to cover
the ground surface?

53 Is spill response equipment maintained In a close,
easily accessible location? (See Note E)

54 Is the hazardous waste storage area posted with a ] 1
sign that reads, "CAUTION' HAZARDOUS WASTE
STORAGE AREA HANDLE WITH CARE"?

55 Do you take measures to prevent the accumulation of [
rainwater on or In drums?

56 Do you store drums on pallets so that they will not ] [
contact any surface water? •57 Do you keep all bungs and lids In place and tight? [ ] [
(See Note F)

58 Do you store incompatible wastes In separate containers? 1
(See Note G)

59 Do you segregate incompatible wastes In the storage ] [
area?

510 Are the containers used to store hazardous wastes [
approved for the types and quantities of waste they
contain? (See Note H)

Comments/Corrective Actions Status
Not

Complete Req'd

[ ]

Use reverse side for addlbonal comments t ]
NOTE For each checklist Item found to be out of compliance document the following

1) Question number 2) Descnptlon of exception 3) CorrectIve action planned or taken 4) Completion date

1

•
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6 Ignttables and Reactlves

If you store Igmtables or reactlves In the area, complete thIs subsectIon (See Note I) If not, go
to Subsection 7

•

6 1 Is the storage area at least 50 feet away from the
facIlity property hne?

6 2 Is the storage area away from alllgnrtion sources and
posted with a "NO SMOKING" sign?

6 3 Are provIsions for grounding and bondIng present at
the storage area? (See Note J)

Comments/CorrectIve ActIons

Yes
[ ]

No N/A
[] []

{

Status

•

Not
Complete Req'd

[] []

Use reverse Side for addlbonal comments [ 1
NOTE For each checklist Item found to be out of compliance document the following

1) Question number 2) Descnptlon of exception 3) CorrectIve action planned or taken 4) Completion date
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SECTION A STORAGE •
=================
7 Battery Storage

If you store spent automotIve lead aCId battenes at your fac/My, complete thIs sectIon (See Note
K) If not, go to SubsectIon 8

Inspect your spent battery storage area

1

J

]

7 1 Do you have less than 11 Intact spent battenes at the
faclhty?

7 2 Do you manage groups of more than 10 mtact spent
battenes as a hazardous waste?

7 3 Do you store all Intact spent battenes In a safe manner,
including

a Off the ground?

b Vented Indoor or a covered extenor area?

c Away from car wash sump racks or
other drains?

d Away from Ignition sources?

e Tightly capped?

7 4 Do you contamenze damaged, cracked, or leaking
battenes In a DOT 17C or 17H drum with a polyethylene
liner and manage them as hazardous waste?

Comments/Corrective Actions

Yes
[ J

[ ]

[ ]

[ ]

[ 1

[ ]

[ ]

[ ]

No NJA
[J [J

[] []

[1 []

[1 []

I] [J[1.
[ J

[ J

Status
Not

Complete Req'd

[ ]

•
Use reverse Side for additIonal comments [ ]

NOTE For each checklist Item found to be out of compliance document the follOWing

1) Question number 2) Descnptlon of exceptIon 3) CorrectIVe acbon planned or taken 4) CompletIon date
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8 Waste 011 Filters

If your faclltty generates used oil filters, complete questions 8 1 thru 8 8 (See Note L) If not,
go to Subsection 9

Yes No N/A
81 Are all used automotive 011 filters drained Into [ ] [ ] [ ]

the waste 011 drum for at least 24 hours until no
free-flowing 011 remained inside?

82 Once drained, are the filters placed In a 17C/17H,
55 gallon drum?

83 Are only the used automotive 011 filters placed In ] ] ]
the drum (I e I no absorbent, plastiC bags or other
containers such as empty 011 cans)?

84 Are the drums marked "Drained Used 011 Filters"
along With the date that the first filter was placed In the drum?

85 Are accumulation dates all wlthm 1 year? ] [ ]

• 86 Are drums used to store used automobve 011 filters ] [ ]
stored away from the hazardous waste storage area?

87 Is the amount of used automotive 011 filters presently
at the faclhty less than 1 ton (4 drums)?

88 Are your trash binS or dumpsters free of discarded [
oil filters?

89 If your faclhty generates or stores used large 011 [ ]
filters from compressor station engines, are they
handled as hazardous waste? (See Note M)

•

Comments/Correcttve Actions

Use reverse side for additional comments [ 1
NOTE For each checklIst Item found to be out of compliance document the follOWing
1) Question number 2) Descnptlon of exception 3) CorrectIVe action planned or taken 4) Completion date

Status

Complete
Not

Req'd

{ ]

(

]



ENVIRONMENTAL SELF-AUDIT CHECKLIST

MODULE 6 HAZARDOUS WASTE

PAGES A·10

REVISION DATE 8/26/93

SECTION A STORAGE •

================
9 Disposal of Small Containers

If your fac/lIty uses small containers (5 gallons or less) ofhazardous matenals, including spray
cans, complete this section (See Note N) If not, go to SubsectIOn 10

Check trash cans In your department for small (5 gallons or less) empty containers of hazardous
matena/s

Yes No NfA
91 Do all containers disposed of In the trash contain [ ] [ ] [ ]

no free-flowing hquldsfmatenals?

92 Are the container top, bottom, and sidewalls clean ] ]
or coated With only a thin umform layer of matenal?

93 Are all spray cans emptied of contents and propellant [ ] [ ] [ ]
pnor to discarding?

•

Comments/Corrective Actions

Use reverse SIde for add'bonal comments [ ]
NOTE For each checldlst Item found to be out of compliance document the follOWing

1) Question number 2) Descnptlon of exception 3) Correctsve ae:tlon planned or taken 4) Completion date

Status
Not

Complete Req'd

{] []

1

•



ENVIRONMENTAL SELF-AUDIT CHECKLIST

MODULE 6 HAZARDOUS WASTE

• SECTION A STORAGE

PAGE 6 A-11

REVISION DATE 8/26/93

10 Solvents

Ifyour faclltty generates or stores solvent wastes, complete this Subsection Ifnot, go to
Subsection 11

Yes No N/A
101 Since the last self-audit, dId you segregate all I ] [ ] [ )

solvent waste by chlonnated or non-chlonnated
categones? (See Note 0)

102 Since the last self-audIt, did you recycle all ]
solvents that can be recycled?

103 As documentation of recycling, are copies of each [ ] [ ] [ ]
"Service/Sales Acknowledgment" retamed m file
for three years ?

•

Comments/Corrective Actions

•
Use reverse Side for addrlJonal comments [ ]

NOTE For each checklist Item found to be out of compliance document the follOWing
1) Question number 2) Descnptlon of exception 3) Corrective actIon planned or taken 4) Completion date

Status

Complete

1

Not
Reqd

[ 1

t

!l"\. ni
U\ I

1,1
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SECTION A STORAGE •

====================
11 Aboveground Tanks

Ifyour facilIty stores any hazardous wastes m aboveground tanks wIth a capacrty greater than
110 gallons, complete thIS SubsectIon (See Note P) If not, go to SubsectIon 12

11 1 Does the tank have a secondary contamment, (I e ,
a vault, double walled, paved bermed area)?

Yes

[ J
No N/A
[] [J

[] []11 2 Is the secondary contaInment system equipped wIth a
leak detectIon system, (e g , dally Visual inSpections, or
electrOnic leak detection equipment) that IS desIgned to
detect the presence of any release of hazardous waste or
accumulated liquids?

If your tank was mstalled on or before July 14, 1986 and does not have secondary contamment
as descnbed m questions 11 1 and 11 2, answer questIons 11 3 and 11 4

Inspect the tanks and surroundmg area to answer questIons 11 3 through 1110

11 5 Is a current Hazardous Waste AccumulatIon Record
Form 5280, affixed to the tank?

[] []11 3 Has a wntten assessment of the tank ensunng that
the tank IS not leaking and IS fit for use been
prepared and certified by a professIonal engmeer?

11 4 Is a copy of the report on file at the facllrty?

11 6 Does the accumulatIon start date indicate that the
waste has been In storage less than 90 days?

11 7 Is there a sIgn posted at the tanks that reads,
"CAUTION' HAZARDOUS WASTE STORAGE AREA
HANDLE WITH CARE"?

[ ]

[ ]

[

[ ] [J.

Comments/Corrective Actions Status
Not

Complete Req'd

[ [J

•
Use reverse side for additional comments [ 1
NOTE For each checklISt Item found to be out of comphance document the followtng

1) Question number 2) Descnptlon of exception 3) Corrective actlon planned or taken 4) Completion date



•
ENVIRONMENTAL SELF-AUDIT CHECKLIST

MODULE 6 HAZARDOUS WASTE

SECTION A STORAGE

PAGE 6 A-13

REVISION DATE 8/26/93

11 Aboveground Tanks (continued)
Yes No N/A

11 8 Do you limit the maxImum amount of waste In these [ ] [ ] [ 1
tanks to 5,000 gallons or 45,000 pounds (whIchever
IS greater)?

11 9 If hazardous waste IS contmuously fed mto a tank [ 1 [ ] [ ]
at your facIlity, IS the tank equIpped with an
automatic waste feed cutoff or bypass?

11 10 If Igmtables or reactlves are stored, are they
protected from sources of Ignition or reaction?

11 11 Are liquId levels In open top tanks mamtamed at
least 2 feet below the top of the tank?

]

•
11 12Do you empty all intermediate hazardous waste

holding tanks mto the storage tank(s) before the
storage tank IS emptied for shIpment? (See Note Q)

RevIew the Hazardous Waste Aboveground Tank InspectIon Logs, Form 6363, completed since
the last
self audit (See Note R)

11 13Have dally Inspections been conducted on the followIng

a) overfill/spIll control eqUipment, e g , waste-feed
cutoff systems, bypass systems,and drainage
systems to ensure that It IS m good workmg order,

[ 1 [] []

b) aboveground portIon of the system to detect
corrosIon of releases of wastes,

c) area ImmedIately surroundmg the tank to detect
erosIon or sIgns of release

Comments/Corrective Actions

[

Status

]

•

Not
Complete Req'd

[ ]

Use reverse Side for additional comments [ ]

NOTE For each checklist Item found to be out of compliance document the follOWing

1) Question number 2) Descnptlon of exception 3) CorrectIVe actlon planned or taken 4) Completion date
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SECTION A STORAGE •
====================
11 Aboveground Tanks (contmued)

d) data from momtonng equipment and leak-detectlon
equipment to ensure that the tank IS being operated
according to design,

- e, -oncmrered tanks for compliance \vrth liquid levels

In additIon, have the following been Inspected and documented?

Yes
[] []

No N/A
[ J

]

f) cathodic protection within 6 months of installation
and annually thereafter,

g) bimonthly Inspectlon/testmg of all sources of
Impressed current

11 14 Review the file for Form 6363 Does the file Include
the completed Inspection logs for the past three years?

Comments/Corrective ActIons

]

]

]

Status

[

]

•

Not
Complete Req'd

[ ]

•
Use reverse side for additional comments [ ]

NOTE For each checklist Item found to be out of compliance document the followmg

1) Question number 2) Descnpbon of exception 3) Corrective action planned or taken 4) Completion date
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In order to ensure that hazardous waste IS not placed m non-hazardous waste contamers,
complete the followmg questIons (See Note S)

•

12 1 Inspect drums used to store non-hazardous waste Are
all drums used to store non-hazardous waste labeled
with non-hazardous waste label?

12 2 Do you store all containers of non-hazardous wastes,
including trash cans and roll-off bins, In a separate
area away from the hazardous waste area?

Go to SectIon B

Comments/Correcbve Actions

Yes
[ ]

[ ]

No N/A
[] []

[] []

Status

•
Use reverse side for addItional comments [ ]

NOTE For each checklist Item found to be out of compliance document the following

1) Question number 2) Descnptlon of exception 3) Corrective acbon planned or taken 4) Completion date

Not
Complete Req'd

[] [1
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SECTION A STORAGE •
================

NOTES

A (1) Facilities that are authorized to store hazardous waste for up to 90 days are required to
have an EPA 10 number See S I 104 0030 Appendix C for a list offaclhtles authonzed to
store hazardous wastes If you have any questions, contact Environment & Safety

(2) Environmental Services prepares a Blenmal Report by March 1 of each even numbered
year for every facility that generate 1 1 ton or more of hazardous waste In a smgle month
The report, which summanes hazardous waste activity dunng the prevIous two years, IS
based on the umform Hazardous Waste Manifests generated by the faCIlity The report IS
sent to the EPA and copies are sent to the faCIlities for retention Faclhtles should mamtam
the two most current reports on file and have them available for inspection

(3) The requirements of Hazardous Waste Source Reduction and Management ReView are
covered In California regulations Title 22 Section 67100 1 The Hazardous Waste Source
Reduction and Management ReView IS not a tum-In or submiSSIon program Faclhtles that
routinely generate through on-going processes and operatIons, more than 12 000
kilograms of hazardous waste In a reporting year or more than 12 kIlograms of extremely
hazardous waste In a calendar year may be subject to these requirements Certam
hazardous waste streams are not Included In calculating the volume The following waste
streams are not conSidered

1 Wastes generated In association WIth the operation of motor vehicles, e g ,
transmission 011, antifreeze

2 Waste from site cleanup and mitigation actIVities including remedial investigations

3 Asbestos

4 PCBs

•
The Hazardous Waste Source Reduction and Management ReVIew are required to be
mamtalned on site and must be updated every four years The plan must be reviewed by a
registered profeSSional engIneer Preparation of the plan IS the responslblhty of
EnVironmental Services

B (1) Refer to S I 104 0025 Company long-term and temporary hazardous waste storage
facilities are required to have a Hazardous Waste Contingency Plan The Plan must
Include

(a) Actions facllrty personnel must take In an emergency

(b) Arrangements agreed to by local pohce and fire departments, hospitals,
contractors and State and local emergency response teams

(c) lists of all persons (and phone numbers) who are qualified to act as coordInator

(d) A list of all emergency equipment located at the facllrty

(e) An evacuation plan for the facility In the event of an emergency •
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•

•

(2) The Contingency Plan must be Immediately amended whenever

(a) The plan falls In an emergency

(b) Emergency response personnel change

(c) Emergency equipment changes

(d) OperatIons at the facIlity change In
a way that Increases the potentIal of
explOSion, fire, or release from the
facIlity

(3) Emergency equIpment IS Inspected quarterly by facility personnel and documented on
Form 6391, Spill Response EquIpment InspectIon Log Completed logs are reviewed by
the Emergency CoordInator and retained In file for one year
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SECTION A STORAGE •
===============

NOTES
(continued)

C (1) Refer to S I 104 0020 A current Inventory of each drum of hazardous waste IS kept on
Form 6362, Hazardous Waste Inventory Log The logs are used to track types, amounts
and time drummed wastes are stored The logs are kept on file at the facIlity for three
years, then destroyed

C (2) The Company has a vanance letter ISSUed by the DTSC which allows for the transportation
of less than 100 kilograms of field generated hazardous waste to a Company temporary
storage faCIlity without prepanng EffectIve July 6, 1993, the current vanance letter reqUires
that the waste be shipped from the temporary storage faCIlity within 144 hours or 6 days
EnVironmental Services IS seeking a modification of the vanance letter from the DTSC,
however, until the modl'ficatlon IS approved the maximum 6 days storage requirement must
be complied with

C (3) Refer to S I 104 0020 All deSignated hazardous waste storage areas, drum storage areas
and roll off bin areas, must be Inspected on a weekly baSIS The results are recorded on
Form 6365, Hazardous Waste Drum Storage Area Weekly Inspection Log The Inspection
logs are kept on file at the storage facility for three years, then destroyed

•

•
qzA
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o All drums of hazardous waste must be properly labeled/marked while In storage S I 104 0020,
outlines these requirement and provides a sample of a commonly generated waste In Appendix
A For ease of reference, a sample of required markmg for a drum of spent lead Acetate tape IS
provIded on pages A-20 & A-21 and a sample for waste olliS provided on page A-22

•

•
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SECTlON A STORAGE •
================'

MARKING AND LABELING
LEAD ACETATE TAPES

(j)
't'Z •J

•

1

'2

3

4

s

6

7

•
WASTE NAME, enter as shoWD 1D Company S L 104 0030 AppendJx A, ColumD 1
Mark wIth a whIte mark1Dg sack 1D letters at; least 1/2- !ugh.

HAZARDOUS WASTE ACCUMULAnON RECORD, Form 5280 See form lDStrUcuon for
Form 5280

WARNING LABEL, alia the ~pnate label as Ident1fied 1D U 104 0030 Appendlx A.
ColuDlD 7 For lead acetate apes aD ORM-E label 15 reqwred.

HAZARDOUS WASTE LABEL, Form WM-6 see next page for a sample label for lead acetate
tapeS.

EMPTY LABEL, alia to all empty drams that prevIously conUlDed
hazardous matenal or waste

BASE NAME Mark WIth a whIte mark1DI StIck m letters at least 1/2- high.

DRUM NUMBER.. coDSeCUbvely number d.rums by year For eumple the first drum In 1992 1!

marked 92-1 aDd the ruth drum 1D 1992 J;S marked 92-5 Numbers are not repeated ad as a
result each drum bas a wuque number Mark WIth a whue markml suck 1D letter at least
1/2- malL

Note: The order 1D whJch labels 2 through 5 appear may vary
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SAMPLE OF HAZARDOUS WASTE LABEL
SAMPLE IS FOR WASTE PROFILE 020

•

•

HAZARDOUS
WASTE

FEDERAL LAW PROHIBITS IMPROPER DISPOSAL
IF FOUND. CONTACT THE NEAREST POlICE. OR PUBLIC SAFETY

AUTHORITY. OR THE U S ENVlRONMENTAL PROTECTION AGENCY

GENERATOR INFORMATJON.

NAMa--------------.--.,....!""'c----~="
ADOAESS ...,._-:- PHl::'»e _

aTY Sr.tlTI~111' _

EM/1lWWEST I1) NO COCUMEHT NO.__._________ 37 5 DI.. 3<;0

~ EM
STAAT DAn a-, -Q 2 YNTE NO ---l)..;;:c;:.:o.....€ _

HANDLE WITH CAREl
anu_

Reterence Company Syat.. Instruction ~04.0030 (AS-A, AS-H, ASMS, 0:
EP, 'l'RAlf).

1) Ot»1:ain :1"011 Appenclix C

2) Document number ot Manifest used to ship waste.

3) Date wasta was first entered into storaqa•

4) Ot»tain froa Appenc:1ix A, Column "

5) Obtain fro. Appancl~x A, Column 3
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=============:::de
~RX!~C AND _AaE~:~C

.AS~t or: ?ROCtSS :RUMS

I @ I

~ 0
@ @
aASE NAME WO-~

e

1) Affix a Wast. oil Process Orum Label. The lacel ~s ava~lab

from Environmental Serv1ce••

2) For.m 5280, Hazardous Wasta Accumulation Recor~, ~s afflxed
the drum when oil is first placed in the arum. The la~el l
removac! or painted over when tha arum ~s empt:.eci. See f=~

instruction 5280.

3) Co~late and affix Hazardous Waste LaDel. Refer to the prl
paq. for a sample. This lac.1 is only requ:.rea on waste 01
aruma that are picked up by Material operat:.ons - Sh~PPlnq

transported to for racycl:.nq.

* 4) Enter =as. nam.;

* 5) consecutively number the drums preceded cy "WO". For exam'"
it a base haa thrae waste oil process arums, they are n~1

WO-l, WO-2 and WO-3. •

* Mark w1th wh1te mark1nq st:.ck ~n latters at least 1/2" h~qh

ql/(
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•

•

E Refer to S I 104 0020 SpIll equipment IS required whether or not a curb or moat eXists Spill
equipment Includes absorbents, shovels, brooms, sand, spare approved containers, etc

F Refer to S I 104 020 Dunng a work shift, bungs and lids must be In place but can be loose At
the
end of a shIft or at the end of the day bungs and lids are securely tightened

G Refer to S I 104 0020

(1) If the storage area IS used to store incompatIble wastes, the area must
prOVide for segregation of incompatibles WIth a berm or wall or a minimum
of 20 feet of separation

(2) Incompatible wastes are not placed In the same container Generally strong
aCids and bases (caustiCS) are not compatIble With each other or With water
and liqUid hydrocarbon, and cyanides/sulfides/solvents are not compatible With
aCids Contact EnVironmental Services If you have questions about Incompatibles

H Refer to S I 104 0020 The only drums approved for the storage of hazardous wastes by the
Company are

(1) New or reconditioned US Department of Transportation (DOT) speCifications
(Spec) drums DOT Spec 17C and 17H, drums are used for solids, and
DOT Spec 17E drums and 17E 5 gallon containers are used for liqUids Steel
DOT Spec drums are Company Matenal and Supply (M&S) coded Items

(2) Empty drums that formerly contained a hazardous chemical, prOVided the drum
IS In good condition and the waste that IS put In the drum IS denved from the
matenal that was onglnally In the drum For example, waste chloroethene can
be stored In an empty drum which onglnally contained new chloroethene
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SECTIONA STORAGE •

================
NOTES

(continued)

Refer to S I 104 0020 If the storage area IS used for storage of Ignitable wastes (f1ashpolnt
less than 1400 F) or reactlves (e 9 , concentrated sulfides and cyanide, explOSIves or strong
OXidizers), the area must be at least 50 feet inSide the facIlity's property line, away from all
Ignition sources, and posted With a "NO SMOKING"

J Refer to S I 166 0020 When transfemng Class 1 liquids, metal containers are to be bonded to
one another or to a common ground Containers may be grounded to a metal water pipe or a
grounding stake dnven Into the ground

•

•
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NOTES
(continued)

PAGE 6 A-25

REVISION DATE 8/26/93

K S I 104 0020 addresses handling of spent lead-aCid battenes Regulations exempt 10 or fewer
spent lead-aCid automotive battenes, and sIZe from hazardous waste regulations If the
battenes are recycled or reclaimed recycler The transfer must be documented on a Bill of
Lading The Sill of Lading must be retained on-srte for three years If however, 11 or more
battenes are accumulated, all must be managed as hazardous waste Additionally, damaged,
cracked or leakmg battenes must be managed as hazardous waste

•

•
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SECTION A STORAGE •
================

NOTES
(contmued)

L Used oIl filters must not be discarded m the trash As an alternative to disposal as a hazardous
waste, used automotive 011 filters transferred to a metal reclamation facIlity Hazardous Waste
Storage, S I 104 0020 IS pending reVISion

M Refer to S I 104 0020 The large 011 filters from compressor stations are managed as
hazardous waste These filters are dramed of free flowing all and accumulated m roll-off bins

•

•
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NOTES
(continued)

PAGE 6 A-27

REVISION DATE 8/26/93

N Hazardous Waste Storage, S I 104 0020 IS being revised to Include recent regulatory changes
regardmg the disposal of small containers which preViously held hazardous sUbstances,

- materials and waste Per the new regulattons, California Code of Regulations Title 22 66261 7,
empty contamers of five gallons or less In capaCity, may be disposed of In the trash If the
following conditions are met

(1) No matenal can be poured or drained from the container

(2) The top, bottom or sidewalls of the container do not have a
crust of matenal resulting from the build up of successive
layers of matenals A thin umform layer of dned matenal
IS acceptable

Spray cans must be emptied of contents and propellant to the maximum extent possible pnor to
bemg discarded

Otherwise the containers must be disposed of as hazardous waste

•

•
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SECTION A STORAGE •
================

NOTES
(continued)

o For recycling, chlonnated and non-chlonnated solvents must be segregated 8elow IS a list of
solvents commonly found at the Company, and S I 1040020 has more information on
segregation

(1) Commonly Used Non-Chlonnated Solvents

Abbot 145 Solvent
Acetone
Aqua Sol
Cal Sol #373 Cleamng Solvent
Chevron Kerosene
Chevron 51 L Solvent

Remover
Chevron ThInner #325
Chevron Thinner #3508
Chevron ThInner #350H
Chevron Thinner #4108
Chevron Thinner #4508
DuPont Acrylic Enamel Reducer
DuPont 3924S Gun & EquIpment
DuPont Y3832 Enamel Reducer
Engarcl 31VR Thinner
Engine Degreaser
Epoxy thInner TA-72
Gasoline
Instant Starting FluId
Kreiger Kleanlng Compound
Lacquer ThInner (30-9455)

(2) Commonly Used Chlonnated Solvents

Abbot MPT 100
Action Carburetor Cleaner
Carburetor Cleaner
Chloroethene Cleaner
EMC-13
Lyme Carburetor Cleaner
Mac's Carburetor Cleaner
Malco Parts DIp
McKay's Parts Dip & Carburetor Cleaner

NAPA Brake-Motor Thinner

Mark V Super Solvent
Mineral Splnts 145EC
Paint Thinner
Pemsolv 140 EC Solvent
Poly PL-37 Parts Cleaning FluId
RM Pre-Keano Wax and SIlicone

Shell Cleantng Solvent
Shell Solvent 145 EC
Sinclair Lacquer Thinner
SinclaIr Paint Thinner
SInclaIr SynthetIC Reducer
SinclaIr #199 SynthetIc Reducer
Sinclair #350 Thinner
Sol 360 EC-Pemaco
Solvent Heavy Duty Cleaner
Thinner (30-9478)
Trophy Acrylic Lacquer ThInner
Umon 76 Solvent
Unton Cleantng Solvent
Unton Solvent #365
Untted Lab #392 Parts Cleaner

Pemsolv 555 Solvent
Sat-Sol Solvent Degreaser
Sat-Sol 20-20
Sta-Lube Carburetor DIp
Tomahawk Carburetor Cleaner
Tnchloroethane
Tyme Carburetor Cleaner
Wedco Chloroethene Cleaner
Poly Tech PL-36
Soapman Carburetor Cleaner

•

•
q3(
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•

•

P Current state regulations require that hazardous waste storage tanks be equipped with
secondary containment and leak detection systems Compliance dates are phased-In
dependIng on the type of waste stored and the age of the tank Inspections of the tank must be
conducted dally and recorded In the operating record of the facIlity Environmental ServIces IS
currently assessing the Impact of these requirements on Company operations and procedures
(Reference Title 22, Sections 66265 193 and 66265 195)
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SECTION A STORAGE

================.
NOTES

(contmued)

Q Hazardous waste can be accumulated on-srte for no more than 90 days To be sure that waste
accumulated In transfer or IntermedIate holding tanks does not exceed thIs tIme limIt, these
tanks must be emptied Into the storage tank before waste IS picked up by the transporter

R Company functIonal gUidance regarding the inspectIon of hazardous waste aboveground tanks
IS not current The Inspection gUIdelines outlined In thIS manual, questIon 11 13, reflect the
current regulatory InspectIon requirements which must be met to ensure compliance
EnVironmental Services IS In the process of revIsing S I 104 0020, Hazardous Waste Storage
and the Hazardous Waste Aboveground Tank Inspection Log, Form 6363

•

•
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•

•

S Refer to S I 104 0020 Drums that have contained hazardous waste cannot be used for non
hazardous waste without first decontamlnatmg the drum

(1) Storage time IS hmlted to 90 days

(2) The contents of the tank and Its accumulatIon start date must be shown on the tank

(3) The amount of waste In the tank must not exceed 5000 gallons or 45,000 pounds
(whichever IS greater) unless the facIlity has a hazardous waste facIlity permit
from the Department of TOXIC Substance Control (DTSC)

(4) If so equipped, Tanks equipped with waste feed cut-off and by-pass equipment, or other
momtonng equIpment (e g , pressureltemperature guages) must be mspected dally to
ensure that It IS In good operatmg order and operating accordmg to ItS deSIgn
speCifications Dally inspections are also required to ensure that hqUid levels In

open top tanks are maintained at least 2 feet below the top of the tank

(5) Inspections for any eVIdence of leakage must be conducted dally Inspections
are documented on Form 6363, Hazardous Waste Aboveground Tank Inspection Log
Logs are retained on site for 3 years then destroyed
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SECTION B HAZARDOUS WASTE SHIPPING

===============.
1 Shipment of Wastes from Field or Job Site Locations

Ifyour faclltty transports any hazardous waste from field orJob site locations to a Company
temporary storage faclltty or to a contract treatment, storage, or dIsposal faclltty (TSDFJ,
complete this subsection If not, go to Section C, Envlronmentallnspect/ons

Inspect your department's vehlcle(s) used to transport small quantItIes of hazardous wastes from
field orjob site locations to a company storage facllrty (See Note A)

1 1 Inspect all drums that are ready for shipment Are
all such shipments contalnenzed In DOT-approved
containers?

1 2 Do all these vehicles carry a TransportatIon Vanance
Letter?

Yes
[ ]

[

No N/A
[] []

[] ]

[ ]

1 3 Do you limit all such shipments to small quantities
(I e • 220 pounds or 28 gallons or less)?

When you generate large quantities (more than 220 pounds or 28 gallons) of
hazardous waste at field Job sites

1 4 Are the waste shipments properly manifested and
shipped directly to eIther the long term storage at

or to an approved TSDF (See Note B)

1 5 Do you obtain a temporary USEPA 10 number from
Environmental ServIces for all such shipments?
(See Note C)

Comments/CorrectIVe Actlons

[] []

Status
Not

Complete Req'd

] []

•
Use reverse SIde for additional comments [ ]

NOTE For each checklist Item found to be out of compliance document the followmg

1) Question number 2) Descnptlon of exception 3) CorrectIve ac:tlon planned or taken 4) Completion date
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1 Shipment of Wastes from Field or Job Site Locations (continued)

1 6 Inspect labels and markings on all drums ready for shipment
Are the drums labeled and marked with the following (See Note D)

Yes No NfA
a The common waste name? [ ] [ ] [ ]

b The base name or generation locatIon? [ ] [ ] [ ]

c Drum number? [ ] [ ] [ ]

d Form 5280, Hazardous Waste Accumulation [ ] [ ] [ ]
Record?

e Form WM-6, Hazardous Waste Label? [ ] [ ]

f An appropnate Hazardous Class warnIng [ ] [ ]
label?

1 7 Are all labels filled out correctly? [ I [ ] ]

• 1 8 Do you use only Company or contract registered [ ] [ ] ]
haulers to transport such shipments? (See S I
104 0030 AppendiX I )

Comments/Corrective Actions

•
Use reverse Side for additional comments t 1
NOTE For each checklist Item found to be out of compliance document the follOWing

1) QuestIon number 2) DescnptJon of exception 3) CorrectJve actIOn planned or taken 4) Completion date

Status
Not

Complete Req d

[ ]
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SECTION B HAZARDOUS WASTE SHIPPING -=
2 Shipments from a Company Temporary Storage FacIlity

If you ship hazardous waste from a Company temporary storage faclltty to the long term storage
facIlity at or to an approved TSDF, review a shipment of waste that IS ready for
shipment and answer this sectIon If not, go to SubsectIon 3

Yes No N/A
21 Do you use only DOT approved contaIners to transport [ ] [ ] [ ]

hazardous waste?

22 Do you check to ensure that drums are tIghtly sealed ]
(bungs tIght, rings and bolts In place) pnor to
shIpment?

23 Check labels and markmgs on all drums Are they all labeled and
marked with the folloWIng (See Note D)

a The common waste name? [ ] [ [ ]

b The base name or generation location? [ ] [ [ ]

c Drum number? [ ] [ [ ]

d Form 5280, Hazardous Waste AccumulatIon [ ] [ [ •Record?

e Form WM-6, Hazardous Waste Label? [ ] [ ] [ ]

f An appropnate Hazardous Class wamlng label? [ ] [ ] [ ]

24 Are all labels filled out completely and correctly? [ ] [ ] [ ]

25 Is the State Manifest document number entered on [ ] [ ] [ ]
the hazardous waste label (Form WM-6) pnor to
shipment? (See Note E)

Comments/CorrectIve Acbons

Use reverse side for additional comments [ I
NOTE For each checklist Item found to be out of compliance document the follOWing
1) Question number 2) Descnptlon of exception 3) Corrective adJon ptannecl or taken 4) Completion date

Status
Not

Complete Req'd

[ ]
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2 Shipments from a Company Temporary Storage FacIlity (contInued)

26 For hazardous waste shipped directly to a TSDF, other than
Long Term Storage FacIlity are (See Note F)

Yes No N/A
a) DIsposal Notification and CertIficatIon forms [ ] [ ] [ ]

prepared for all Land Ban waste listed
Appendix A, column 9 of S I 104 0030,
Hazardous Waste Shipping?

b) Is a copy of the form attached to the mamfest ]
and given to the driver?

c) Is a copy of the form sent which With the ] ] ]
manifest copy desIgnated "GENERATOR
SENDS THIS COPY TO THE DTSC WITHIN
30 DAYS" to EnvIronmental ServIces?

d) Is a copy retaIned In file at the faCIlIty for [ ] [ ] [ ]
5 (five) years?

•

Comments/Corrective Actions

•
Use reverse sIde for addrtJonal comments [ ]

NOTE For each checklist item found to be out of compliance document the followmg

1) Question number 2) DescnptJon of exception 3) CorrediVe actlon planned or taken 4) Completion date

Status
Not

Complete Req d

[1 [1

[
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SECTION B HAZARDOUS WASTE SHIPPING •

===============
3 Lead ACid Automotive Battenes

If you shIp spent automotive lead acetate battenes off-site, complete thIs subsectIon If not, go
to Subsection 4

3 1 Inspect documentation for shipments of spent
automotive battenes Smce the last self-audit,
did you shIp spent, Intact, leak-free, lead-acid
batteries off-Site pnor to accumulating 11
battenes? (See Note H)

3 2 Old you use a Straight Bill of Ladmg for all shipments
of less than 11 Intact battenes?

3 3 Old you retain all Straight Bill of Ladings on-site for
three years?

Yes
[ ]

No N/A
[] []

[

3 4 If more than 10 battenes or leakmg battenes are
accumulated, are they contalnenzed, labeled and
marked as hazardous waste and manrfested to
long-term storage at

[

•

Comments/Corrective Actions Status
Not

Complete Req'd

[ [ ]

Use reverse SIde for addrtlonal comments []

NOTE For each checklist rtem found to be out of compliance document the followmg

1} Question number 2} Descnptlon of exception 3) CorrectIVe action planned ortaken 4) Completion date
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4 Waste all and Carwash Sump Wastes Shipment

ThIs subsectIon applIes to oIl and carwash sump wastes from ail company facllttles that are
handled by an outside contractor If you are located at one of these facilities, complete thrs
subsectIon If you are not, go to SubsectIon 5

•

4 1 Are you uSing only Company approved designated
haulers to shIp waste 011 and carwash sump waste?

4 2 Were all shipments of waste 011 picked up as
scheduled? (See Note J)

4 3 Were all shIpments of carwash sump waste pIcked up
as scheduled? (See Note I)

Comments/CorrectIVe Acbons

Yes
[ ]

No N/A
[] []

]

[ J

Status

•

Not
Complete Req'd

() [1

Use reverse side for additional comments []

NOTE For each checklist Item found to be out of compliance document the follOWing

1) Question number 2) Descnptlon of exceptlon 3) CorrectIVe actlon planned or taken 4) Completlon date
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===============.
5 Shipment of Oil from Remote Locations

This section applies only to waste all shipments from IDeations that are handled by Matenal
Operat/ons- ShiPPIng If you are located at one of these fac/htles, complete this subsection If
not, go to Subsection 6

5 1 Do you shIp all waste od to VIa company
trucks as part of regular pick-up and delIVery by
Matenal Operations-Shipping? (See Note J)

Yes
[ 1

No N/A
[1 []

52 Inspect labels and markIngs on all drums ready for
shipment Are the drums labeled and marked with the
followmg (See Note D)

a Waste 011 Process Drum Label? [ ] [ ]

b Form 5280, Hazardous Waste Accumulation [ ] [ ]
Record?

C Form WM-6, Hazardous Waste Label? [ ] [ ] [ ]

d Name of Base? [ ] [ ] [ ;.e Drum number? [ ] [ ] [

53 Are all labels filled out completely and correctly? [ ] [ ] [

54 Are the "EMPTY" waste all process drums returned from Matenal Operations

a Without free liqUids? [ [ ]

b With an "EMPTY" label? [ [ ]

c With Hazardous Waste and Hazardous [ [ ]
Waste Accumulation labels removed or
pamted over?

Comments/Corrective Actions Status
Not

Complete Reqd

[ ]

•Use reverse Side for additional comments [J
NOTE For each checklist Item found to be out of compliance document the followmg

1) Question number 2) Descnptton of exception 3) Corrective adlon planned or taken 4) Completion date
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6 Empty Drums
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REVISION DATE 8/26/93

If you dispose of empty drums that previously contamed hazardous matenals or waste, complete
this subsection If not, go to Subsection 7 (See Note K)

6 1 Are empty vendor drums, those with a deposit, returned
to the vendor?

Yes
[ ]

No N/A
[] []

62 a) Are all empty drums that will be sent to
marked with the date emptied?

b) Are all drums shipped wlthm 1 year from the date
emptied?

c) Are empty drum that previously contained 1 [ ] [ ]
hazardous matenals or waste, excluding
acutely hazardous matenals or wastes
segregated based on the hazard of class
of the matenal that they prevIously contained?

• d) Are the drums shIpped to Nlth a 1 [ ]
Straight BIll of Lading, Form 5024?

63 a) Are empty drums that formally contained acutely [ ] ]
hazardous matenals or waste, eg mercury, pOIson
etc , segregated based on the hazard class of the
matenals or waste that they once contained?

b) Are the drums shipped to WIth a umform [ ] [ ] [ ]
hazardous waste mamfest?

•

Comments/Corrective Actions Status
Not

Complete Req'd

[] []

Use reverse side for addrtJonal comments [J
NOTE For each checklist Item found to be out of compliance document the following

1) Question number 2) Descnptlon of exception 3) Corrective action planned or taken 4) Completion date
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SECTION B HAZARDOUS WASTE SHIPPING •

=================!
7 Used Automotive 011 Filters

If you dIspose of used automotIVe 011 filters, complete this Subsection (See Note L) If not, go to
SubsectIon 8

Yes No N/A
71 Are used automotive 011 filters being picked up [ ] [ ] [ ]

directly by the vendor or shipped to
wlthm one year from the start of accumulation?

72 Are shipments documented on a Bill of Ladmg? [ ] [ ] [ ]

73 Are the Bill of Ladings retained mfile for [ ] [ ] [ ]
3 years?

•

Comments/Corrective Actions

Use reverse side for addrtlonal comments [1
NOTE For each checklist Item found to be out of compliance document the follOWing

1) Question number 2) Descnpnon of exception 3) CorrectIVe action planned or taken 4) Completion date

Status
Not

Complete Req'd

[] [J

•
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8 Extremely Hazardous Waste

If you generated Extremely Hazardous Waste since the last self audIt complete thIS subsectIon
If not, go to SubsectIon 9 (See Note M)

•

8 1 Pnor to shipping the waste, did you contact
Environmental Services to obtain an Extremely
Hazardous Waste Disposal Permit? (See Note N)

Comments/Corrective Actions

Yes
[ 1

No N/A
[1 []

Status

•

Not
Complete Req d

[ ]

Use reverse Side for addloonal comments [1
NOTE For each checklist Item found to be out of compliance document the follOWIng
1) Question number 2) Descnptlon of excepoon 3) CorrectJve actJon planned or taken 4) Completion date
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MODULE 6 HAZARDOUS WASTE REVISION DATE 8/26/93

SECTION B HAZARDOUS WASTE SHIPPING -9 Hazardous Waste Mamfest

If you prepare hazardous waste mamfests, complete this subsection If not, go to Subsection
10

91 Review mamfest(s) for the current shipment and/or mamfests completed
since the last self-audit (See Note 0)

a For each mamfest, has the hauler
Yes No N/A

(1 ) pnnted their name? [ ] [ ] [ 1

(2) signed their name? [ ] [ ] [ ]

(3) printed date? [ ] [ ] [ I

(4) for mght pickup by Matenal Operations - [ ] [ ] [ I
Shipping, has the dnver entered the
State Transporter I 0 Number?

b Old you send the copy "Generator Sends This [ ] [ ] [ ]
Copy To DTSC Within 30 Days" to EnVironmental
Services the same day the waste IS picked uP? I-c Old you keep the "Generator Retains" copy [ I [ I
until you received the "TSDF Sends This Copy
To Generator within 30 Days"?

d When you received the manifest copy deSignated [ I [ I [ I
''TSDF Sends This Copy To Generator Within 30
Days," did you make sure It had been Signed by
the TSDF facility representatlve?(See Note P)

92 ReView mamfest files Have you retamed copies of all [ I [ I [ 1
manifests for three years?

Comments/Correcbve Actions

Use reverse Side for addrtJonal comments [1
NOTE For each checklist Item found to be out of compliance document the follOWIng

1) Question number 2) Descnptlon of exception 3) CorrectIVe acl10n planned or taken 4) Completion date

Status
Not

Complete Req'd

[ 1

•
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REVISION DATE 8/26/93

If your department operates vehicles that haul hazardous waste, mcludmg any hauls from field
generation sites to a temporary storage facility, complete thiS subsection If not, go to Section C

Check the vehicles operated by your facllfty

10 1 Were all of your vehicles Inspected by the California
Highway Patrol (CHP) wlthm the last year? (See Note Q)

Yes
[ ]

No N/A
[] [1

[] r]

•

10 2 Inspect vehicles and associated trailers to venfy the
following

a Is the registration current?

b Is the current certificate of compliance
affixed to the nght front of the vehicle
and trailers?(See Note R)

c Is the Emergency Response gUidebook carned
In the vehicle?

10 3 Venfy the following for all dnvers who haul
hazardous waste

1

]

[ ]

[

I

[

[

a Does each dnver have the appropnate
endorsement to operate vehicles that
transport hazardous wastes and matenals
that require placarding?

b Are all dnvers over 21 years of age?
(See Note S)

Go to Section C

Comments/Corrective Actions

I ]

[ ]

r] I]

[] []

Status

•

Not
Complete Req d

1 [1

Use reverse side for additional comments []

NOTE For each checklist Item found to be out of compliance document the followmg

1) Question number 2) Descnptlon of exception 3) CorrectIVe action planned or taken 4) Completion date
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SECTION B HAZARDOUS WASTE SHIPPING

===============.
NOTES

A Refer to S 1 104 0030 Small quantities (220 lbs or 28 gallons or less) of hazardous waste may
be transported from field or Job site locations to a Company temporary storage facIlity on a
Company vehicle, no documentation needs to accompany this type of shipment However, the
vehicle must carry a current copy of the TransportatIon Vanance Letter from the Department of
TOXIC Substance Control (DTSC)

8 Refer to S I 104 0030

(1) Large quantities (more than 220 Ibs or 28 gallons) of hazardous waste that are generated
at a field or Job site must be properly contalnenzed, labeled, mamfested and shipped
directly to long-term storage at I or to an approved TSDF via an approved
registered hazardous waste hauler A temporary US EPA 10 number must be obtained
from Environmental Services for all such Shipments

(2) If unable to ship directly to or a TSOF, the waste may be taken to the
closest company hazardous waste temporary storage facIlity that IS In the county
where the waste IS generated and held for up to 144 hours

(3) Approved TSDF are listed In S I 104 0030

C When requesting a temporary EPA 10 number for a planned Job, allow Environmental Servicesa.
minimum of two weeks advance notIce

•
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NOTES
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PAGE 6 8-13

REVISION DATE 5/18/93

D Drums of waste must be contalnenzed, labeled and marked for shipment to long-term storage at
or to an approved TSDF Refer to S I 104 0020 and 104 0030

E The StateMamfest documeAt-number IS found In field "A" on the Umform Hazardous Waste
Mamfest

•

•
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SECTION B HAZARDOUS WASTE SHIPPING

================.
NOTES

(continued)

F In some cIrcumstances, hazardous waste may be shIpped dIrectly from a generatIng location to
a TSDF other than Long Term Storage FaCIlIty Asbestos, hydrocarbon
contamInated sot! and solids, and large transmiSSion 011 filters and oily rags are sometimes
managed In thiS manner In these Circumstances, the generator IS responsible for prepanng the
Disposal NotificatIon and Certification forms for all "land ban waste" Land ban waste are
Identtfied In AppendIX A, column 9 of S I 104 0030, Hazardous Waste ShIppIng Forms vary
dependIng on the TSDF Copies should be obtaIned directly from the TSDF or contact
EnvIronmental Services for assistance

G (Reserved)

•

•



•
ENVIRONMENTAL SELF-AUDIT CHECKLIST

MODULE 6 HAZARDOUS WASTE

SECTION B HAZARDOUS WASTE SHIPPING

NOTES
(continued)

PAGE68-14

REVISION DATE 8/26/93

•

•

H Shipping Instructions for Spent, Intact lead-acid battenes are covered In S I 104 0030

(1) Spent, Intact lead-acid battenes are not regulated as hazardous waste as
long as there are no more than 10 on sIte These battenes are shipped
off-site to a vendor on Form 5024, StraIght 8111 of LadIng as "Battery, Wet,
Filled wIth ACid, Corrosive Matenal, UN 2794" The Straight Bill of Lading
must be retained on sIte for~ years Under these cIrcumstances, the
Company IS not requIre to use a manIfest The three year retention of the
Bill of LadIng IS speCified In 22 CCR §66266 81 The Company S I IS
pendIng reVISIon to Include this Information

(2) LeakIng lead-acId battenes or more than 10 Intact battenes are conSidered
hazardous waste and are to be treated as such
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SECTION B HAZARDOUS WASTE SHIPPING •

================
NOTES

(continued)

Refer to S I 104 0030 AppendiX D lists the Contract hauler waste 011 pick-up schedule If you
are not contacted by the transporter 24 hours before the pick-up, you should contact them to
ensure that the pick-up will take place as scheduled A schedule of caIWash sump waste pick
up IS available from Automotive Staff

•

•
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NOTES
(continued)

PAGE 6 8-16

REVISION DATE 8/26/93

J Refer to S I 104 0030 Waste 011 from several outlying locations are manifested and shipped to
the long-term storage at via Matenal Operatlons-Shlpplng

•

•
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SECTION 8 HAZARDOUS WASTE SHIPPING •

===============
NOTES

(continued)

K Empty drums, except those that formally contained acutely hazardous matenals or wastes, are
recycled The drums are shipped to ' With a Straight 8111 of Lading S I 104 0030 Will
be revised to reflect the recent change In the state regulations, California Code of RegUlations
Title 22 S 66261 7 Contaminated Containers

Empty vendor drums are to be returned to the onglnal vendor If they refuse to accept the drum,
the drums IS to be handled as any other waste drum

Drums are to be Identified and segregated based upon the hazard class of the matenal or waste
that was once In the drum California regulations exempt drums from management as
hazardous waste If specific requirements are met 1) Each drum must be labeled with
the date emptied 2) Drums must be shipped to for recycling wlthm one year
of bemg emptied Environmental Services IS revIsing Company procedure to address these
requirements In procedures

Empty drums that formally contained aeofe1y n-azarctous-matenais-or waste eire not recycled and
must be handled as hazardous waste The drums are segregated based on the hazard class Of.
the matenals or waste they formally contained and shipped to with a uniform
hazardous waste manifest

SEGREGATION OF DRUMS

Corrosives

ACIDS
(pH<2)

ALKALlES(a)
pH>125
SULFIDES
CYANIDES

Combustible/Flammable

SOLVENTS
ORGANICS
FlAMMABLE
OILS

~

OXIDIZERS
PESTICIDES

* CAUTION ACids or Alkalies are segregated Drums that contained sulfides or cyamdes are
not to be mixed with drums that contained aCids

•
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NOTES
(contmued)

PAGE 6 8-18

REVISION DATE 8/26/93

L Automotive Staff has Issued a blanket service agreement with a vendor for the recycling of the
used automotive all filters The vendor picks up and exchanges the waste 011 filter drums directly
from most garages ShIpments are documented on a Bill of Ladmg which IS retained for three
(3) years OutlYing location prepare a Bill of Lading and ship their waste all filters dIrectly to for
pick up by the vendor

•

•
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/ SECTION B HAZARDOUS WASTE SHIPPING •
================

NOTES
(continued)

M Refer to Hazardous Waste Shipping, S I 104 0030, Appendix A, for a list of extremely
hazardous waste common to Company Operations

N The Department of ToxIc Substance Control (DTSC) Issues the Extremely Hazardous Waste
Disposal permits The application for permit must be requested at least 15 days pnor to the
Intended date of shipping and/or disposal

•

•
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NOTES
(continued)

o Refer to S I 1040030 F

PAGE 6 6-20

REVISION DATE 8/26/93

•

•

P

(1) DIVISion personnel are responsible for prepanng the Umform Hazardous
Waste Mamfest The hauler does not prepare the mamfest Mamfests are
prepared pnor to the arrival of the hauler See S I 104 0030 Appendix B,
for examples

(2) The hauler signs all SIX copies One IS kept at the generatmg facIlity, one
IS sent to Environmental Services pnor to bemg sent to the DTSC, and
four copies are kept by the hauler

Refer to S I 104 0030 The generator location receives the copy of the mamfest designated
''TSDF SENDS THIS COPY TO GENERATOR WITHIN 30 DAYS", signed by the TSDF Within
35 days of the date of waste was accepted by the hauler This copy IS filed and retained for
three (3) years unless adVised by Environmental Services to retain for a longer penod of time
The "GENERATOR RETAINS" copy IS discarded

If the appropnate signed copy IS not received wrthln 35 days, the generator contacts the
transporter and/or TSDF to determme the status of the hazardous waste Contact should also
be made With Environmental Services

If the appropnate signed copy IS not received wrthln 45 days, the generator prepares and
transmrts to Policy - , an Exception Report for submittal to the DTSC
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SECTION B HAZARDOUS WASTE SHIPPING •
================J

NOTES
(continued)

Q Refer to S I 104 0030

(1) The inspectIon IS scheduled by the CHP and Include vehicle maintenance
and dnvers hours of service

(2) Certificates of Compliance are Issued annually after inspection

(3) Contact EnvIronmental Services If you have not been contacted by the
CHP by July 15 of each year for an Inspection

R Refer to S I 104 0030

(1) The vehicle and trailer must be regIstered wIth the DTSC as a waste
hauler and each must have a current certificate of ComplIance decal
affixed to the nght front of the vehIcle and traIler

S Refer to S I 104 0030 Effective January 1, 1989, state law establIshed two new categones of
special dnvers certificates •

(1) A Hazardous MatenallWaste Endorsement IS required for any person
who operates a vehicle transportIng hazardous wastes/matenals that
require placarding

(2) A Tank CombinatIon/Bulk LIqUId Load Endorsement IS required for
any person who operates a tank combinatIon vehicle transporting
hazardous matenals or wastes

(3) Endorsements are obtaIned through Department of Motor Vehicles
The examination can be taken at the same tIme the operator renews
his or her dnver's license

(4) No person under 21 years of age may operate a vehicle transporting
hazardous waste

•
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Ifyour faclltty IS sUbject to mspectlon by any enVironmental agencIes, complete thiS section Ifnot go
to Module 7

1 Handling Inspections By Environmental Agencies

1 1 Are personnel that might be asked to accompany an agency
representative dunng an Inspection of your facIlity
knowledgeable of

•

a How the inspection should be handled?
(See Note A)

b Where the records which the Inspector mIght
want to revIew are located? (See Note B)

1 2 Have all Inspections which have occurred Since your last
- seU'--audtt-been reported on Form 651 Q?

1 3 Have all corrective actions required by the Inspector
been completed In a timely manner?

1 4 Have all resulting fines been paid and reported to the
ManaQer of Environmental'

Comments/CorrectIVe Actions

Yes No N/A
[] [] []

]

] []

Status

•
Use reverse SIde for additional comments [ ]

NOTE For each checkliSt Item found to be out of compliance document the follOWing

1) Question number 2) Descnptlon of exception 3) CorrectIVe achon planned or taken 4) Completion date

Complete
Not

Req'd

( J

[
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NOTES

A GUldeltnes for handling inspections by environmental agencies are provided In S I 151 0010,
Environmental Agency Inquires and Inspections

B Personnel who might be asked to accompany an agency representative dunng an inspection of
a Company Faclhty should know where records that the mspector might want to review are
located Examples mclude perrmts, equipment maintenance records, Inspection records,
training records, Business Plans, mamfests, Blenmal Reports, Contmgency Plans, MSDS, etc

•

•



•

•
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Protecting
Audit Results
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LEGAL PROTECTION AND CONFIDENTIALITY FOR ENVIRONMENTAL AUDITS

Protecting the Environmental Audit Report
Because an effective audit process must Inherently be as comprehensive as possible,
It IS likely that the audit will disclose the eXistence of environmental violations and/or
a number of possible compliance Issues requiring further evaluation Clearly, the audit
can be useful In IdentifYing and correcting areas of potential noncompliance
However, there IS a very real POSSibility that the audit may disclose compliance Issues
that would probably not have been discovered without the audit Itself, or that the
company will later conclude, based on additional research, that the Issues are not
really problems

If the audit results are not pnvtleged, a company contemplating the establishment of
an extensive audit process faces the POSSibility that It IS simply establishing a detailed
list of eVidence which could be used against It by an environmental regulatory agency
or citizen Given the number of environmental laws which typically allow for large
fines based on a per day violation, It IS not surpnslng that many companies are
reluctant to conduct environmental audits

Although confidentiality of audit results can never be fully guaranteed, there are steps
a company can take to preserve the confidentiality of audit reports

Attorney-Chent Privilege
The attorney-client pnvllege, which protects communicatIOns between a lawyer and
client, can play an Important role In protectmg the confidentiality of environmental
audit results Three elements are necessary to establish and mamtaln the pnvllege
• Applies only to commUnications between the attorney and the client
• The commUnication must be for the purpose of obtaining legal adVice
• The commUnication must be maintained as confidential

Company Maintained Confidentiality
Perhaps the best means of maintaining the confidentiality of environmental audit
results IS to establish and enforce the follOWing gUidelines for conducting an
environmental audit
• All audit team members should sign a confidentiality agreement
• All documents should be marked "PriVileged and Confidential" and "Do Not

Duplicate"
• All audit questIOnnaires should be retained by the audit coordinator and kept In

a locked file cabinet separately dedicated to the project
• Questionnaire responses should be handWritten and returned to the audit

coordinator IndiViduals who filled out the questionnaires should only be
allowed to see their own questionnaires and not be allowed to review
questIOnnaires filled out by others

• Notebooks, checklists and working papers of the field auditors should be
destroyed upon completion of the audit

• Upon completion of the environmental audit, the auditor may conduct a closing
meeting With the faCIlity manager The meeting should be prefaced With a
confidentiality warning and should be a verbal debriefing In which the faCIlity
manager IS not allowed to take notes
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Distribution of any audit reports should be on a need-to-know basIs
Draft copies of the audit report should be numbered and distributed to a Itmlted
number of company staff members No photocopies of the draft report should
be made Upon completion and Issuance of the final report, the draft reports
should be returned to the audit coordinator and destroyed The destruction of
the draft reports should be confirmed In writing
Upon completing theIr review of the final report, company staff members
should return them to the audit coordinator for storage In the locked file cabinet
separately dedicated to the project

•
Summary
With the aid of legal counsel and sound confidentiality gUidelines, an environmental
audit can be planned, staffed, and Implemented In a way that maXimizes
confidentiality and minimiZeS liabIlity to a pOInt at whIch a company should be able to
feel secure that they are not taking an unreasonable risk

•

•
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J TRAINING AUDITORS

Auditor training IS an essential element of any audit program Discharging poorly
trained staff to conduct audits at operating facIlities can create technical, legal, and
organizational problems, particularly In cases where companies or institutions are
attempting to establish the credibility of a corporate or headquarters audit program

Fortunately with a modest level of effort Invested up front, one can feel comfortable
In knowing that audit staff are at least trained In the fundamentals of manufactUring
operations, regulatory requirements, interviewing and inspection techniques, and
perhaps most Importantly, dealing effectively with plant management

ChOOSing the best training approach IS a decIsion that must be made by management
for the organization There IS no one solution that fits each and every case Yet, the
environmental manager can go through an analytical process that can help define the
training needs of the organization These steps Include'

• Diagnosing the Situation

--What IS the status quo?

--What discrepancy eXists between the current behaVior of the trainees and
what IS desired?

--What are the realistic goals of training?

--What methods are needed to achieve the instructional obJectives?

• Developing the instructional plan

--Title?
--Trainers?
--Sponsoring organization?
--Participants?
--Dates and times?
--Places?
--Overall training obJectives?
--Training plan?

-time period
-goal
-method
-matenals needed

--Evaluation procedure?

'Taken from Frledman, P G , and E A Yarbrough, Tralnlng Strategles from
Start to F7nlsh, Prentlce-Hall, Inc, Englewood Cllffs, N J , 1985
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• Implementing and mOnltonng

--Frequency and mOnltonng?
--Updating?
--Annual evaluations?

Selectmg the Tramers
There are three basIc chOIces Involved In selecting the trainers for an audit program

• Use expenenced In-house auditors to train JUnior staff

• Send inexperienced staff to publicly available courses on environmental
auditing

• Have consultants come In and train staff In groups

Selectmg the Trainees
Obviously, those staff who will be conducting the audits should be trained pnor to
their first audit In addition, refresher training for all auditors should be provided One
should also consider exposing those to be audited (e g, plant managers,
environmental managers, etc) to the training programs 50 that they are made aware
of the objectives of the environmental audit program

•

Selectmg the Training Techmques
A vanety of teaching techniques are available, which could be used In structunng an •
environmental audit training program Those that are most appropnate are outlined
below

• Lecture -- Probably the most commonly used technique, the lecture, can be
useful In explaining the fundamentals of environmental auditing Lectures can
be supported by visual aids to make them more interesting, especially
photographs and slides

• Problem Solving -- As a general rule, problem solving 15 a very useful tool In

helping one to understand the subject at hand The use of problem solving In

better understanding environmental auditing IS no exception to this rule

• Role PlaYing -- Role plaYing can be a valuable and enjoyab!e supporting
technique In any training program It allows program participants to more
directly expenence situations that occur dunng audits

Attached at the end of this section are copies of several examples of problem solving
and role plaYing exercises as provided In the following environmental auditing
handbook

Lawrence B Cahill, and Raymond W Kane, Environmental Audits,
Government Institutes, Inc, Rockville, MD, 1991 •
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Keys to Successful Tramlng

Developing and Implementing a successful training program can be made easier If
some of the following gUidelines are followed

•

•

•

•

•

•

Be Prepared -- Adequate preparation IS essential In advance, one needs to
decide on the objectives, develop the agenda, select the trainers and audience,
select the methods, and develop the training tools Practice sessions are very
useful In addition, attention to details such as, making sure that the audio
Visual eqUipment IS available and working correctly, IS very Important

Make It Fun -- Do not rely to heaVily on lectures Use interactive techniques
such as In-class problem solVing, role playing, and field exercises

Evaluate the Program -- Always prepare an evaluation sheet to assess the
program training programs should not be static Improvements should be
made constantly Feedback IS essential

leave the Tramees With a "To Do" list -- In many training programs, the
trainee IS hit with a barrage of materials and can eaSily become over whelmed
by the volume and compleXity of the Issues It IS Important to sum up the
training by relaYing the 5 to 10 most Important things a trainee should take
from the training Examples could Include

--Develop a checklist for your self or what you need to accomplish dUring the
pre-audit phase

--Develop a list of the materials you need to take with you on any audit

--Spend at least 4 hours a week reviewing the environmental literature so as to
keep up on regulatory trends
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SAMPLE TRAINING TOOLS

AUDITING TECHIQUES

WASTEWATER DISCHARGES
AIR EMISSIONS
OIL SPILL CONTROL
PCB'S
DEALING WITH REGULATORY AGENCIES
HANDLING SENSITIVE SITUATIONS
A FIELD EXERCISE

DEBRIEFING EXERCISE
ROLE PLAYING EXERCISE

B-1

AUDITING TECHNIQUES

WASTeWATeR DISCHARGES

BACKGROUND

The facility you are about to audlt has a perm1tted wastewater treatment

plant w1th onle major outfall (001) and four unperm1tted stormwater outfal1s

(OO2-005) Outfall 001 requires daily sampllno The NPOES perm1t expires six
I

l'lonths from now Permitted effluent parameters include flow BOD TSS. TOC,

pH. and sevelral prlority poll utants The treatment plant Incl udes prImary

clan flers. activated sludge tanks. unlined settl ing lagoons. and a sludoe

lagoon Your job IS to audit the wastewater treatment plant system and

wastewater di\charge complIance 1n general

ASSIGIMENT

What is the logIcal sequence of tasks you would undertake to evaluate

discharge compl1ance of outfall 001'

Observe tech01Ci an talnng a sample for proper technique

Determine If lab 1S certified

Inspect outfall 001

Inspect treatment plant/fnterview operator

Inspect discharge monftorfnQ reports

I Revfew NPDES Permit

H-2

•
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AUDITING TECHNIQUES

AIR IlMISSIONS

2

3

4

You notice In doing the above that the f1 ow and pH exceeded the

limIts speci fied in the permit an average of 4 tires/month for the

last 12 months How would you react to th1S? What would you ask or

tell the faCll\ty contact?

What lire some of the key questIons you would IIsk the treatment plant

operator/superIntendent?

How would you begIn your survey of the stormwater facIlItIes?

BACKGROUND

In the course of preparing to audit air emiSSions compliance you

discover that the fac111ty has several sources which are regulated by the

state for opacity (fuel burnprs Incinerators) It also has about 20

stacks and vents on the roofs of three bUlld1ngs, some of wh1ch may be

exempted from permitting by the state The actual audit 1S scheduled for

the next day and you are working by yourself

ASSIGNMENT

How would you schedule actlvltles for the next day to perform the

aud1t eff1c1ently and accurately?

5 You notIce outfall 0112 has a strong odor and outfall 004 an oIly

dlScharge What would you then do ask or say?

2

3

Would you phys1cally go up on the roofs and record ALL the stacks

and attempt to match them w1th equlpmentl operations InSide the

bUildings?

How would you best determine what stocks or vents were exempted

from any licenses or permits?

~
~

c.o

H-3

4 How would you determine if all

Identified at the facility?

ca.pllance With VOC emiSSions?

H-4

sources of VOC e.1SSlons are

What would you do to verify
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5 Later 111 I h, day you obsel veo asbestos IS being removed froll a

bOiler and p,plng system by an outs.de ~ontractor Vou had not

anticipated thIS because your escort forgot to tell you .t was

happening What would you do? Whal would some of your key

questions be? Who would you address thpm to?

AUDITING TECHNIQUES

OIL SPILL CONtROL

BACKGROUND

As part of a multimedia comprehenSive environmental audit scheduled to

last five days, you Will be examining the faCility's Spill Prevention

Control and Countermeasures (SPeC) Plan After reViewing the entire

fac.llty layout and SPeC Plan, you Will note that according to the SPeC

Plan there are 20 all storage tanks of Various capacities that have a

system of diking installed You deCided to look at five of the 20 all

storage tanks to verify that containment is In accordance With the plan

You look at the first tank and discover that, contrary to the SPeC,

there IS no diking You confirm that you are at the right tank and that

you are accurately reading the SPeC Plan

You continue on to the second all storage tank Here you find a

somewhat different Situation While there IS diking Installed your

calculation Indicates that It IS about half the capacity Indicated In the

SPCC Plan which calls for secondary containment of 150 percent of tank

volume Additionally you note that the dike walls are made of concrete

and the base (Inside the diked area) is the natural ground Your escort

tells you that he has repeatedly put In work requests to management to get

the base of the dike paved but nothing seems to happen

ASSIGNMENT

Would you at thiS point modify your orl,inal audit plan? How?

Have you seen eno~gh? Would you decide to look at mora than tha

original 5 tanks?

-.Q
cs
~ •

H-5
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AUDITING TECHNIQUES

PCBs

2

3

What would be your reactlons relative to the flrst tank?

How would you react to the problemq at the second tank?

speclflCally would you look for do or ask at thlS tank?

What

BACKGROUND

As part of your envlronmental audlt of a lorge fOClllty you have been

asked to revlew the facllity s compllance wlth PCB regulatlons After

revlewlng the entIre faClllty layout and the PCB Inventory you note that

accordlng to the Inventory there ore 65 Indlvlduol transformers or

capacltors that are known to contaIn PCBa These transformers and

4 How and when would you dlSCUSS thls wlth the Facillty Manager? COpocltors ore spreod out over a lorge oreo of the foc111ty The first

port of your rev1ew 1S to Inspect for proper label1ng conta1nment of the

In-serVlce equ1pment

ASSIGNMENT

How wlil you select your sample (assumlng you do not Intend to

inspect all of them)?

2 If three of the flrst fIve transformers you lnspect are not

labeled (and should be) would you change your sampllng scheme?

How?

3 If later In the audIt you find a transformer leakIng what would

you do?

4 You uncover a transfo~r 1n the base.ent of a bU1ldlng hsted on

the 1nventory as a PCB transformer w1th no label The Superv1sor

says thBt It was d1sconnected a .anth ago and is not used so he

took the label off end, according to the regulations he no

~.......
f:;i

8-7

longer haa to 1nspect 1t

would you say?

How would you reoct to thIS

H-8
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AUDITING TECHNIQUES

DEALING WITH REGULATORY AGENCIES

AODITING TECHNIQUES

A FIELD EXERCISE

Paperwork

You are direoted to the Plant Hazardous Waste Colleotion
Point This is an area in the plant where waates and
chemioals are stored The wastes are awaiting piokup by a
vendor III waatea are to be removed in leaa than 90 days
in order to eliainate the naed tor a permit You will be
given 1I0me recent maniteats tor the area

Your team's job is to review the paperwork and the faoility
and to report baok in the morning As a guide, keep in mind
the toll owing

BACEGROUND

You have oompleted an environmental review of a major
prooesa unit On this unit you hava disoovered a amall
inoinerator burning H S orr-gaa You later determine that
H2S is a listed hazardtua waate (U135) Thia incinerator ia
presently oovered under the raoility's air permit but doea
not have a RCRl hazardous waste parmit To determine the
need tor a RCRA permit you make a "blind" phone oall to the
State They tell you, in DO unoertain terms, that the
inoinerator muat have a permit and it is your legal and
ethioal duty to report the nonoomplianoe instanoe immediate
ly to them tor poallible entoroement You are now beginning
to understand the true meaning ot the phraae "What did he
know and when did he know it?"

You are about to undertake an audit
to aooept this mission"

__ "Should you decide

ASSIGNMENT

2

How would you end your phone oall with the State
Representative?

What should your next steps be?

2

Aocuraoy
Signature/dates
Waate minimization oertitioation
Return manitesta
Alternative diaposal point
Type at disposal

Faoility

Labels (dates, legibility, presenoe)
Cloae drums
Leaks
Compatible storage (HSDS's)
Palleta
Plammable waste grounding
Aisle apaoe
Inspeotion log
Spill equipment
Fire extinguishers
Containment

•....Q.

~ •

3 How would you determine your personal liability?
How will thia atteot your aotiona?

H-9
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You as the audIt team leader are going to Olve the faCIlIty manaaer and

other senIor staff a debrIefIng on your findlDOS You have Just completed an

audit of the faCIlIty and have dISCOVered several dIscrepancIes Your audit

team has provIded you WIth the follOWIng facts Prepare a 5-7 minute

debrIefing and deliver It on hazardous waste management complIance

AUDITING TECHNIQUES

HANDLING SENSITIVE SITUATIONS

BACKGROUND

You are in the mid8t of your hazardou8 wa8te audit at a
large ohemioal plant It has one major aooumulation point,
whioh during the last audit Of a year ago was observed not
to have suffioient (any) seoondary oontainment, a8 reqUired
by law It was agreed then by site management that a dike
would be oonstruoted in three months The aooumulation
point manager has simply not gotten around to fixing the
problem beoause his other plant respon8ibilities, 8uoh all
running Prooe88 Unit No 3, have taken up all hi8 time He
i8 aware of hi8 oversight but oan only shrug his shoulders
and promise he will fix it as soon as he can He a180
mentions in passing that he is two years from retirement and
has reoently been reprimanded for a 8afety violation He
seems like a nioe enough person unable to keep up with added
responsibilities due to staft outbacks

ASSIG NMENT

How would you write this inoident up in you audit
report?

2 If the aooumulation point was otherwise in oompli
anoe and was kept neat would that atteot your
language?

FINI)ING

FIIlD ING

•
DEBRIEFING EXERCISE

25 out of 50 hazardous waste ma", fests revIewed were fIlled out

correctly The others had mlSSlno or Incomplete data IllegIble

sionatures and seYeral had no Part 3 copy from the TSD

faclll ty The person in charge saId that he was so busy he had

to deleoate preparatIon of manIfests to some of hIS staff

HW accumulatIon poInts were Inspected Three were perfectly

ma lntained and completely In accordance WI th the regulations

These were run by a sta ff person who was hlohly motlVated (John

Jonesl and who worked In the Bravo Department

-~
~

-~

3 Are there ways to wsorten the blow" in the
write-up to make the A P Manager and site stafr
look better? Can thi8 be done without compromi8
ing the aoouraoy of the report?

H-11

FINDING Two other accumulatIon poInts in the Delta Department were not

well maintained A few labels were mIssing, accumulation start

dates showed storage in excess of 90 days on 2 drums Records

of inspections were available but incomplete These facilities

were rill by Bi 11 Smi th and Mary Brown who were open, honest and

apparently good workers, but who claimed they had other job

responsibilities that were critical to the DOE facility and that

hazardous waste management was only a collateral duty for them

They had never had I spill or discharge at their accumulation

point and oiven their heavy work schedule, felt they were doing

a k

0-12



fINDING The hazardous waste Contlnaency Plan and Emergency Response

plans were avail able and generally had the Information

requIred IntervIews wIth some faCIlIty staff IndIcated that

they were unaware of Its contents or that they were unaware that

they were responsIble for dOlno anythIng If there was an

emeraency except call the Safety Department They had been

tra10ed however withIn 6 months of JOlnlOg the staff on

hazardous waste mana gement res pons Ib II I tl es at a formal course

alven by an outsIde commerCIal traInIng fIrm

A - AUDITOR

PE - PLANT ENGINEER

A Good mornl ng Hr my name I s and I am

here to conduct an en vi ronmental audit of the hazardous waste

storage fac I11 ty here at your phnt The purpose of this audit

I s to uncover poor practfces and negligent operation and report

them to officials responsible so that corrective actions can be

taken Those actions mf ght be to fund needed mai ntenance and

repair or arrange for personnel action to remove or replace

incompetent staff Do you understand this or have any questions?

PE Well no EXCEPT that all thi s RCM stuff 15 pretty recent and I

am doing the best I can with what I got HI' he's my

supervI sor. sal d you were coml ng over but I fi gured this lias

more of an EPA-type i nspect1 on We had one of those I ast Month

and we did real good, except for three items whIch I am working

on right now The EPA said we should have more specific training

and I've arranged with a company to come in and help with

A That I s all very I nteresti ng "1r

Inspection protocol wtnch 1 hav!! to follow

It will cover all of the same areas that the

but I have my Olojfl

and I'm sur!! some of

EPA touched on

PE (by

but

It was kind of interesting. what we

whatever you want to do is okay WIth me

di d and all

~
-'1fo,
...JJ •

H-13
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A .4ell, can you tell me how your storage facility complies 11ith the

RCRA General FaCIlity Standards Specifically how do you compl"

wi th the securl ty requl rements?

H-14
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PE

A

?E

I

"'ell the p1.lce Is s/lcure, you know It S InsIde the plant Inti

It his a fence and we keep peoplp out, so Its securp

How about slgn~'

We havp st9nS and we keep people out ~f the storage area

•
A

PE

•
I hlvp to ftnlsh this ch(!ck-off list ftrst and th. n I '~Int to

r ..view 111 your permIts plans Ind manifests Another auditor

wIll look at the physIcal layout

"'ell, I would judge thlt the average person could reod the signs

at 25 feet but

A Whit do the sIgns sIy1

A 00 you have a written Inspection plan'

PE They say to keep out 1 don't remember the exact wordi ng 1t' s

whatever the ReRA regulattons requlr.. I remember having to get

the exact wording from the regulatIons to gIve to the sIgn shop

They made up the sIgns wIth the wordIng fro~ the regulltlon~

A

PE

Lets move on With regard to InspectIons

facIlIty at least weekly?

OIl sure

00 you inspect the

A How bl9 are the 51 gns and the 1etteri ng~

PE Oh, they re about 11 ke this (uses hand) I don t "now

A How far away can the sl gns be read?

PE You bet

A Can I see the plan?

PE Well, let me see Here it is (PRlP)

PE 1 guess that depends on how good your eyes are (acting annoypd)

,jell l2.!!. said weekly and I figured that was what 1 was supposed

to do

ThlS shows that you Inspect the fac f1 i ty daily why do you do

that? You just said that you Inspected weekly
A

PE

I~r I'm tryi ng to conduct a serIous effort here and

your present attitude Is not helping at all

Well HI' • your questIons are not exactly to the point

You seem to be playi ng some sort of game here If you coul d bp

more specific in your questions 1 could plrobably give you better

answers

A

PE

A ~ay HI' , let s go over this agal n

Inspect the storage area daily?

You actually

~
~

~-

A

PE

All "ight ,k , how about thrs Are the signs you

erected legible from a distance of 2S feet'

Yes Sure I guess 1 don t "now I-low about Jle just go out

and look at the sIgns and you can sep for yourself

H-15

PE

A

That s r1ght S~ethlng wrong wIth that

\leI 1 , you only have to do it weekly ,jhel> ,you record thp

results of the inspections'

H-16



Pl "e only write-ull probl"m~ obSl'rved on this here

over to plant mal ntenance for them to repal r

here In this foldpr

form and 5l nd It

lie keep cop Ies
A The per .on who di rec ts thl' tra I nl n9 must al 0 be tral ned III

hazardous waste management Who dlrptts the training?

A So you only note exceptions on the Inspection report'
PE I do

PE Yes, I guess you could say that
A Are you yourself trained Mr ,

PE 1 do Why do you have some kind of problem with that'

PE No We closely supervise all our new employees

A

PE

Ik , you should be aware that 40 CFR 264 lSld)

requires you to keep a log of inspections which includes, at a

minimum, a separate entry for each inspection including the date

and time of each inspection, the name - not simply the init I als

as you have done here - of the inspector, a notation of observa

tions made - both positive and negative - and the date and nature

of any repaIrs 14r the Inspection recording proce

dures you have here are totally inadequate and are In violation

of federal regulations

Hey' walt a mInute I'm doing my best ~e know what the problems

are and we fl)( anythi ng we fi nd I f you d go out and see the

yard you'd see that ~e got all the leakers In overpackS, we got

our spIll clean-up gear in place the yard IS dry and everything

15 okay So 1 al n t got some darn log "'hat are you concerned

with anyway, the paper or how we manage the waste?

PE

A

PE

A

A

1 am

Where did you get trained?

I took a courSe wi th _

00 you feel that such a course qualifies you to train people'

No No, Mr One last question and then I really

rmJst leave do any newly hired people people who have not

completed training do any of these people ~ork alone or un

supervi sed'

A

PE

I4r the RCRA program 1 S a heavIly paper i ntensfve effort

and If you can t deal with these requirements, I don t see how

this faCIlity can ever be brought into compliance

"hat ..lse do you want to sep'

A

PE

Good What about that young fellow over there

employee'

Yes

Is 'Ie a n"\'1

A \~e11, we re ~ay behI nd schedul e here but I woul d 11 ke to discuss

personnel traInIng Has everyone who works here completpd a

prograM of traIning to teach them to perform their duties'

A

PE

Is anyone supervising him?

Well 'Ie s onl; eatIng his lunch

hiMself

I thi nk he can do tia t :>y

~
~~$

PE y..s

•
B-17
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PF

•
Well '1r , thank you for your time I1Y o1Ssllctate

Mr will be cOIning along later to dlscul':i contal ncr

storage standards This has been most interesting

Okay Watch your step on the way out I woul dn t ¥lant anythi ng

unpleasant to happen to YI)U

A

PE

A

•
Wl'l1 hello 11r • _ sait:! he had

finished his portion of the interview and that you were ready to

talk about container standar~s

on Okay [ guess [ can spare some time How long will this take

[ know you I re a busy man and 1 really won I t take any more of your

time than necessary Probably no more than one hour

~

'"r-_
~

H-19

PE (){ay

A Let s see You know there is so much i nvol ved In these regula-

tions, 1 can hardly keep up and 1 deal with this every day 110\11

do you keep track of all of these regulations

PE Well the Division Staff sends us notices on changes
and , the envi ronmental coordinator, and 1 tall
about changes every few weeks 1 have a copy of the Code of Fed-
eral Regulations and [ refer to that And 1 keep a notebook of
the relevant state regulations

A Oh, do you keep caples of all that around here

PE Yes I have to in order to conduct my Inspections and every-

thing But its a big job to keep up

A Yes it really Is Well, I want to see how you store contal ners

so I guess the best thi ng to ~o is to go out and see the drum

storage area

PE Ok You re the 0055, Mr

A Well, IS there anything else you think we should do first? TIlls

is your facility and you know it ~est so I guess I'm asking you

if that would be a good place to start

H-20



PE

A

PE

A

PE

You re right We should probably sec the yard first

What do you store here. mostly?

~ostly waste solvents paint stripper, and paint sludge

Is that all flammable?

Yes We had some of the stuff tested and it Is flammable All

the solvents are FOOl and F002 wastes, of coursp

"
PE

A

I notice you h8"I' II f"nnpl on the top of the drums Thats !looti

to prevent spillage 00 you keep the funnels In all the time?

Yes, you never know when these guys are going to put something In

them and half the time they are always rushin!l and would probablJ

spill the waste If It wasn t for the funnel

Yes I know what you mean That's a good Idea I think it waul d

be wi se to use the funnel that has tlte spri ng loaded top instead

of the open top one you are usi ng here That waul d keep the drlJm

closed and prevent emissions of any volatiles and also would

prevent any discharge to the ground If the drum was knocked over

A Anything special about some of the waste?

A Will you have to do anything special with this waste?

PE

A

PE

PE

A

PE

Nope

.4hat do you figure is In thlS drum labeled 'solvent and sludge?"

Oh, those guys over atthe metal shop have a small plating line

and they often times drop the slUdge into a solvent drum and mix

the whole mess together Now looks like they've done It again

Yeh Probably have to pay the hauler extra, since he can t

reclaim the solvent with all the metal hydroxides in it 'lOW

Those guys have no Idea what problems they causp

Sure makes your Job tough Those drums over there that are all

dented, are they full of hazardous waste?

Yes thats one of our designated accumulation pOlnts

PE

A

PE

A

PE

A

PE

Yea you're right I never realized that We've being doing It

11 ke this for years But n1 change the funnel

I see you have put the accumulation start date on all the drums

Oh yea we are careful to always do that

I~hy do you thi nk those , drums over there have been stored for

greater than 90 d~ys

Where? OIl thos.:! drums Those are just 011 labels from last time

we used them Tlla new labels are on this side of the drum Sep ,

they show April 18 that is less than 90 days

Ok I thl nk you understand the requl rement, but that coul d be

confusi ng 1 thl nk you shoul d make sure only the correct start

datas are on the drum

Rl ght 10/111 do

,.;:)

--A
~

A

PE

•

Can we loo~ at them?

Sure I inspected it just the other day

H-21
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A Also these other drums are pretty banged up

and some corrosi on is starti n9 to WOJ'1{ I ts way

a good idea to chan!le thpse as soon as you can

H-22

A few are dented
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PE Vea, looks ll~e I m failing this test

A

•
Don't look at this audit as a test We re tryl ng to focus your

attention on some things that could cause problems If not manag' <I

properly These little problems 1 m finding are typical at other

plants too They may seem trivial but they are Important Thts"

are potential risks to the company This area Is hi gh1y depen
dent on groundwater and loll th these sanC\y soil s, conuml nat Ion
from leaking drums could put us all In a bad position A lot of

companies are paying out big bucks for major problems that 1.1

started out as small Items like these

•
PL

A

PE

•
\oIell no offense Intended but 1 thInk he col/11 us!' a llttl"

refresher tr~lnlng too.

Really In what area?

In the proper way to conduct these audits

PE Yea. I thl nk we all need a 11 ttl e refeasher trai nl ng on some t)f

these procedures

A Yes I thl nk so too

Thanks for your time

before I go

llt that comp1 eteJ thl s part of the audi t
Is there anything you want to tell me

~
~

PE No I I don t thl nk so

A llt I 11 be summarlZl ng my fi ndl ngs at the out !lrl ef on Fri day

for the plant manager If you want to tal k to me about ahythi n9
else before then let me know Also I think you might find It

useful to come to the briefing

PE There is one thl n9 though

A ~hat s that

PE The guy who audited me earher this ,"orni ng does 'Ie ,",ork for you"

A Yes, he do"s

H-23 H-24
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ENVIRONMENTAL
AUDITING

AudIting for IndustrIal Property
Purchases

EnvIronmental AudIting for IndustrIal
Property Purchases

• ASTM Standards
- Goals

• Reduce eXlstmg risk

• Categonze and standardIZe protocols

• Defme lumt and extent ofappropnate mqurry

- Records ReVIew
- SIte ReconnaIssance
- intervIew With Current Owners

- Report and EvaluatIOn



• VI ENVIRONMENTAL AUDITING FOR INDUSTRIAL PROPERTY
PURCHASES

The ASTM Standard Practices for Environmental Assessments1

Evolution of the ASTM Standards
Dunng the past two decades, a plethora of environmental laws have been
promulgated In the United States, resulting In extensive liabilities and costs for
those Involved In contaminated properties Thus, assessing the environmental nsk
associated with particular property has become increasingly Important to owners,
operators, sellers, purchasers, and lenders Involved with commercial real estate
transactions Accordingly, the Phase I environmental site assessment has become
the standard tool for evaluating the environmental condition of a property pnor to a
purchase

As a result of a three-year effort, the Amencan Society of Testing and Matenals
(ASTM) Subcommittee on Environmental Assessments for Commercial Real Estate
Transactions developed the following standards (Note, a copy of these standards
IS proVided at the end of thiS Section )

• 1 Standard Practice for Environmental Assessments Phase I Environmental
Site Assessment Process

•

2 Standard Practice for Environmental Assessments Transaction Screen
Process

At the outset the Subcommittee's goals were to

• Reduce eXisting nsk and uncertainty associated with environmental due
diligence

• Categonze and standardize eXisting environmental due diligence protocol
now followed by competent environmental consultants

• Define the limit and extent of appropriate inqUiry as articulated by the phrase
ngood commerCial or customary practice" for use In the Innocent landowner
defense

'Excerpts taken from The Journal of Envlronmental Law &Practlce, lithe
ASTM Standard Practlces for Envlronmental Assessments II



Components of the Phase I Site Assessment Process •
As developed by the ASTM Subcommittee, the Phase I Site Assessment Standards
are divided Into four baSIC components
• Records ReView
• Site Reconnaissance
• InterView with Current Owners and Operators
• Evaluation and Report Preparation

Following IS a summary of the pnmary elements of each component

Records ReView -- The records review process requires a mandatory review
of certain information sources which are deemed standard sources
Generally, the environmental professional performs an investigation of
property usage from the present back until 1940 by uSing standard hlstoncal
sources such as
--aenal photographs
--fire Insurance maps
--property tax files
--environmental agency records

Site Reconnaissance -- The second component of a Phase I Site Assessment
IS a site reconnaissance ThiS requires that the environmental profeSSional •
VISit the site to perform a Visual phySical inspection of the property I

including a review of the Intenor and extenor of all structures on the
property The barners or limits to a thorough site VISit must be Identified In
the report For example, If part of a bUilding IS inaccessible, an appropnate
notation should be Included In the report The site VISit also enables the
environmental professional to gather Information as to the present use of the
adjOIning properties

InterView With Current Owners -- The third component of a Phase I Site
Assessment, IS the performance of interviews With the current owners and
operators of the property Typically, such Interviews are conducted dunng
the site VISit but may be conducted separately The report should Identify
the IndiVidual With the most information about the environmental condition
of the property A reasonable effort should be made to InterView as many of
the property occupants as pOSSible The reqUirement to perform interviews
also Includes consultations With local government offiCials such as fire and
health officials

Report and Evaluation -- The final component of the Phase I Site Assessment
consists of an evaluation of the data collected and the preparation of a
report The report IS critical to Insure that a reasonably Informed reader of
the site assessment report could essentially confirm the validity of the site
assessment from the information prOVided In the report Therefore, all •
critical documentation developed by the environmental professional must be
attached to the report



•

•

•

In the report, the environmental professional must Identify all limiting
conditions to the assessment and all POints at which he departed from the
requirements of the Standard Practices The environmental professional IS
required to prOVide an overall opinion about the data developed In the course
of the assessment but IS not required, and, Indeed, IS directed not to Include
any recommendations about the property In the report

Finally, In order to faCIlitate reader understanding of the report, the
environmental professional IS required to proVide a standard form of
conclUSion There are Just two chOices The environmental professional
must conclude that the inqUiry dId not reveal eVidence of the presence or the
likely presence of "recognized environmental conditions" at the site or that
the inquiry did not reveal such conditions except for those enumerated In the
conclUSIOn section of the report The report should also be Signed by the
environmental profeSSIOnal that performed the Phase I Site Assessment
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Standard Practice for
EnVironmental Site Assessments: Phase I EnVironmental Site
Assessment Process1

ThIS standard IS ISSued under the fixed destgnauon E 1527 the number tmmechately followmg the destgnauon mdtcates the year of
onganal adoption or m the case of reVISion the year of last reVISion A number In parentheses mdtcates the year of last reapproval A
superscnpt eilSllon (E) mdtcates an edltonal change smce the last TeV1S10n or reapproval

1 Scope mto the presence of petroleum products when domg an
1 1 Purpose-The purpose of thts praetlce, as well as environmental szte assessment of commerclal real estate

Praetlce E 1528, IS to define good commeretal and cm- InclUSion of petroleum products WIthm the scope of tins
tomary pracUce m the Umted States of Amenca for con. praetlce and Praetlce E 1528 IS not based upon the apphca-
duetlng an environmental szte assessment2 of a parcel of bility, If any, of CERCLA to petroleum products (See
commerCial real estate WIth respect to the range of contaml- Appendix X1 for diSCUSSIon of petroleum excluslon to
nants WIthtn the scope of ComprehenSIve Envrronmental CERCLA hability )
Response, Compensauon and Liability Act (CERCLA) and 1 14 CERCLA ReqUirements Other Than Appropnate
petroleum products As such, this praetlce IS 10tended to Inquiry-TIns pracuce does not address whether reqUIre-
permIt a user to sausfy one of the reqwrements to quahfy for ments 10 addluon to approprzate znqUlry have been met 10
the znnocent landowner defense to CERCLA hability- that IS order to quallfy for CERCLA's znnocent landowner defense
the praetlces that consutute "all appropnate Inqurry Into the (for example, the duues 5peC1fied 10 42 USC § 9607(bX3Xa)
preVIous ownership and uses of the property consistent WIth and (b) and Cited 10 Appendix XI)
good commefCla! or customary praetlce" as defined In 42 1 15 Other Federal State and Local EnvlTonmental
OSC § 9601(35)(B) (See Appendix X1 fOr an outlJ.ne or-- Laws-TIns praeuce does not address reqwrements of any
CERCLA's hability and defense prOVISIOns) state or local laws or of any federal laws other than the

1 1 1 Recognized EnVironmental Condmons-In defimng appropnate Inqwry proVlSlons of CERCLA's mnocent land-
a standard of good commefCla! and customary praetlce for owner defense Users are cauuoned that federal. state, and
condUetlng an envlTonmental szte assessment of a parcel of local laws may Impose envrronmental assessment obhgatlons
property, the goa! of the processes estabhshed by this praetlce that are beyond the scope of tb1s pracuce Users should also
15 to Idenufy recognlzed environmental condltlons The term be aware that there are bkely to be other legal obhgaUons
recognlzed envlTonmental condmons means the presence or WIth regard to hazardous substances or petroleum products
hkely presence of any hazardous substances or petroleum d1scovered on property that are not addressed m tb1s practlce
products on a property under condlUons that indicate an and that may pose nsks ofClW and/or cmmnal sanet10ns for
eXlSUng release, a past release, or a matena! threat ofa release non-comphance
of any hazardous substances or petroleum products Into 1 2 ObJecllves-ObJeetIves gwdlng the development of
structures on the property or Into the ground, groundwater, tins praetlce and Praetlce E 1528 are (1) to SynthesIZe and
or surface water of the propenv The term Includes haz- put In wntmg good commerCIa! and customary praetlce for
ardous substances or petroleum products even under condl- envlTonmental szte assessments for commerczaJ real estate,
uons In comphance WIth laws The term IS not Intended to (2) to facilitate high quahty, standardlzed envlTonmental szte
Include de mmlmlS conditions that generally do not present assessments, (3) to ensure that the standard of appropnate
a matena! nsk of harm to pubhc health or the envrronment lnqulry IS practIcal and reasonable, and (4) to clanCy an
and that generally would not be the subject of an enforce- Industry standard for appropnate InqUlry 10 an effort to
ment aetlon 1f brought to the attenUon of appropnate gwde legallnterpretauon of CERCLA's mnocent landowner
governmental agenCIes defense

1 1 2 Two Related Practzces-TIns praetlce IS closely 1 3 Conszderatzons Beyond Scope-The use of thIs prac-
related to Praetlce E 1528 Both are envzronmental site tlce IS stncdy lnmted to the scope set forth m thIS sectJ.on.
assessments for commerczal real estate See 4 3 Secb.on 12 of tlus praetlce, Identlfies. for mformatlonal

1 1 3 Petroleum Products-Petroleum products are m- purposes, certam enVIrOnmental conditions (not an all-
eluded WIthtn the scope ofboth praetlces because they are of mclUSlve hst) that may eXISt on a property that are beyond
concern With respect to many parcels of commerClal real the scope of this praetlce but may warrant cOllSlderauon by
estate and current custom and usage IS to Include an mqwry partIes to a commercial real estate transactlon

1 4 Organlzatzon ofTh,s Practlce-ThlS praetlce has sev-
eral parts and two appendixes SectIon 115 the Scope Seet10n
2 15 Referenced Documents SectIon 3, Terminology, has
defimUons of terms not umque to this praetlce and descnp
uons of terms umque to tlus pracuce and acronyms. Seet10n
415 Slgmficance and Use oftblS praetlce SectIon 5 descnbes
User's ResponSlbiliues SectIons 6 through 11 are the rnam
body of the Phase I EnVIrOnmental Site Assessment, 10-



4t E 1527

cludmg evaluatIon and report preparatIon SectIon 12 pro
Vides addItIOnal IOformatIon regardlOg non-scope consider
ations (see 13) The appendixes are IOcluded for IOformatIon
and are not part of the procedures prescnbed 10 either thIs
practIce or PractIce E 1528 AppendIx Xl explams the
!labIlltv and defense prOViSions of CERCLA that will assiSt
the user 10 understandlOg the user's responsibilitIes under
CERCLA, It also contalOs other Important IOformatIon
regardlOg CERCLA and thIs practIce Appenchx X2 prOVides
a recommended table of contents and report format for a
Phase I EnVironmental Site Assessment Report

1 5 ThIS standard does not purport to address all of the
safety problems if any assOCiated wuh us use It IS the
responslbllzty ofthe user ofthiS standard to establzsh appro
przate safety and health practzces and determme the applzca
bzl,ty ofregulatory lzmUatlons prIOr to use

2 Referenced Document

2 1 ASTM Standard
E 1528 PractIce for EnVironmental Site Assessments

TransactIon Screen ProcessJ

3 Ternunology
3 1 TIns sectIon proVides defimtIons descnptlons of

terms, and a hst of acronyms for many of the words used 10

thts practice and Practice E 1528 The terms are an IOtegral
part of both practIces and are cntlcal to an understandlOg of
the practices and therr use

3 2 Definmons
3 2 1 asbestos-sIX naturally occumng fibrous mlOerals

found 10 certaln types of rock formations Of the SIX, the
mmerals chrysotlle, amoslte, and croadohte have been most
commonly used 10 butldlOg products When mlOed and
processed, asbestos IS typically separated IOtO very thIn fibers
Because asbestos IS strong, IOcombustlble, and corroSlon
reSIstant. asbestos was used 10 many commerCIal products
begmOlng early 10 thts century and pealang 10 the penod
from World War II lOtO the 1970s When IOhaled 10

suffiCIent quantities, asbestos fibers can cause senous health
problems 45

322 asbestos containing materIal (ACM)-any matena!
or product that contalUs more than 1 % asbestos 4

3 2 3 ComprehenSive EnVironmental Response Compen
sation and L,ab,lzty Information System (CERCLIS)-the
hst of Sites comptled by EPA that EPA has IOVesttgated or IS
currently lOvesttgatlng for potential hazardous substance
contamlOatIon for posstble IOcluslon on the National Pnon
ties LIst

3 2 4 construction debrzs-concrete bnck. asphalt, and
other such buddlOg matenals dIscarded 10 the constructIon
of a buddlOg or other Improvement to property

3 2 5 contaminated publiC wells-pubhc wells used for
dnnklOg water that have been deSIgnated by a government
entIty as contamInated by toXIC substances (e g , chlonnated

3..41Uf11Q/ Book ofASTM Standards. Vol 1104
• See EPA, Ma1/Qgmg Asbestos m Place A Bwltbng Owner s GUide to

OperatiOns and Mamtenance Programs for Asbestos.contQl1I/lIg Materials July
1990 P 2

5 See also for an addJuonai defimuon of Asbestos, ASTM STP 834 ASTM

solvents), or as haVing water unsafe to dnnk Without.
treatment

3 2 6 demolztlOn debrzs-concrete, bnck, asphalt, and
other such butldIng matenals dIscarded 10 the demohtIon of
a buddIng or other Improvement to property

327 drum-a container (typically, but not necessanly,
holdIng 55 gal (208 L) of hquld) that may be used to store
hazardous substances or petroleum products

3 2 8 dry wells-underground areas where sol1 has been
removed and replaced With pea gravel, coarse sand, or large
rocks Dry wells are used for draInage, to control storm
runoff, for the collectIon of spilled lIqUids (1Otentlonal and
non-1Otentlonal) and wastewater dIsposal (often illegal)

3 2 9 dwellmg-structure or portion thereof used for resl
dentlal habitation

3210 envzronmentallzen-a charge, secunty, or encum
brance upon tltle to a propeny to secure the payment of a
cost, damage, debt, obhgatlon, or duty ans10g out of re
sponse actIons, cleanup, or other remedIation of hazardous
substances or petroleum products upon a property, 10cludIng
(but not lImIted to) hens Imposed pursuant to CERCLA 42
USC § 9607(1) and slmUar state or local laws

3211 ERNS llst-EPA's emergency response notlfica
tIon system hst of reported CERCLA hazardous substance
releases or spills 10 quantities greater than the reponable
quantlty, as mamtaIned at the NatIonal Response Center
Notlficatlon reqUIrements for such releases or spills are
codtfied 10 40 CFR Parts 302 and 355

3 2 12 Federal Regzster (FR)-pubhcatlon of theUm~
States government pubhshed datly (except for federal hob~
days and weekends) contaInmg all proposed and final
regulatIons and some other actiVitIes of the federal govern
ment When regulatlons become final, they are lOcluded 10
the Code of Federal RegulatIons (CFR), as well as pubhshed
10 the Federal RegIster

3213 fire Insurance maps-maps produced for pnvate
fire m.surance map compames that 10dIcate uses of propert1es
at speafied dates and that encompass the property These
maps are often avallable at local hbrartes, lustoncal SOCletles,
pnvate resellers, or from the map compames who produced
them See QuestIon 23 of the transactIon screen process 10
PractIce E 1528 and 7 342 ofthts practIce

3214 hazardous substance-A substance defined as a
hazardous substance pursuant to CERCLA 42 USC
§ 9601(14), as 10terpreted by EPA regulatIons and the courts
"(A) any substance deSIgnated pursuant to sectIon
1321(b)(2)(A) of Title 33, (B) any element, compound,
mIXture, solution, or substance desIgnated pursuant to sec
tlon 9602 of thts tItle, (C) any hazardous waste havmg the
charactenstlCS Identlfied under or hsted pursuant to sectIon
3001 of the Sohd Waste D1sposal Act (42 USC §6921) (but
not lOcludmg any waste the regulation of whIch under the
Sohd Waste DIsposal Act (42 USC §6901 et seq) has been
suspended by Act ofCongress), (D) any toXIC pollutant hsted
under sectIon 1317(a) of Title 33, (E) any hazardous an
pollutant hsted under sectlon 112 of the Qean AIr Act (42
USC § 7412), and (F) any Immmently hazardousca
substance or mIXture With respect to whIch the A
trator (of EPA) has taken actIon pursuant to sectIon 2606
Title 15 The term does not lOclude petroleum, lOcludIng
crude 011 or any fractIon thereof whIch 15 not OtherWISe
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speclficallv hsted or designated as a hazardous substance
under subparagraphs (A) through (F) of tlus paragraph and
the term does not mclude natural gas natural gas hqmds
hquefied natural gas, or synthetic gas usable for fuel (or
mIXtures of natural gas and such syntheuc gas)" (See
Appendix XI)

3 2 15 hazardous waste-any hazardous waste haVIng the
charactenstlcs Idenufied under or hsted pursuant to seeuon
3001 of the Sohd Waste DIsposal Act (42 USC § 6921) (but
not mcluding any waste the regulauon of which under the
Sohd Waste Disposal Act (42 USC § 6901 et seq) has been
suspended by Act of Congress) The Sohd Waste DISposal
Act of 1980 amended RCRA RCRA defines a hazardous
waste m 42 USC § 6903, as "a sohd waste, or combmauon
of sohd wastes, whlch because of Its quanuty, concentration,
or phYSIcal, chemical, or mfeeuous charactensttcs may-(A)
cause, or slgmficantly contnbute to an lDcrease m mortahty
or an mcrease m senous rrreversible, or lDcapaCltating
reversible, Illness, or (B) pose a substanual present or
potenual hazard to human health or the enVIronment when
Improperly treated, stored, transported, or disposed of, or
otherwise managed "

3 2 16 landfill-a place, location, tract of land area. or
premISes used for the disposal of sohd wastes as defined by
state sohd waste regulations The term IS synonymous With
the term solzd waste dIsposal szte and IS also known as a
garbage dump, trash dump, or slmuar term

3 2 17 local street dlrectorzes--d1rectones pubhshed by
pnvate (or sometimes government) sources that show own
ershlp, occupancy, and/or use of Sites by reference to street
addresses Often local street dIrectones are avadable at
lIbranes of local governments, colleges or umvemties, or
hIstoncal SOClet1es See 7 3 4 6 of this praeuce

3218 materzal safety data sheet (MSDS)-wntten or
pnnted matena! concermng a hazardous substance whlch IS
prepared by chemIcal manufacturers, Importers, and em
ployers for hazardous chemIcals pursuant to OSHA's Hazard
Commumcauon Standard. 29 CFR 1910 1200

3219 Natzonal Contzngency Plan (NCP)-the Nauonal
OU and Hazardous Substances Pollution Conungencv Plan
found at 40 CFR § 300, that 15 the EPA's bluepnnt on how

-----hazardous substances are to be cleaned up pursuant to
CERCLA

3 2 20 NatIOnal Pnorllles Llst (NPL)-hst compued by
EPA pursuant to CERCLA 42 USC § 9605(a)(8)(B) of
propertles With the highest pnonty for cleanup pursuant to
EPA s Hazard Ranlang System See 40 CFR Part 300

3 2.21 occupants-those tenants, subtenants, or other per
sons or entlues usmg the propeny or a portlon of the
propeny

3 2 22 owner-generally the fee owner of record of the
propeny

3 2 23 petroleum exc/usIon-The exclUSIon from
CERCLA habthty proVIded lD 42 USC § 9601(14), as lDter
preted by the courts and EPA "The term (hazardous
substance) does not mclude petroleum lDcludmg crude ou
or any fraeuon thereof which 15 not OtherWIse specrlically
hsted or desIgnated as a hazardous substance under
subparagraphs (A) through (F) of thIS paragraph, and the
term does not lDclude natural gas, natural gas hqwds,
hquefied natural gas, or syntheuc gas usable for fuel (or

IDlXtures of natural gas and such synthetic gas) "
3 2 24 petroleum products-those substances lDcluded

Within the meamng of the petroleum excluslon to CERCLA,
42 USC § 9601(14), as mterpreted by the courts and EPA,
that IS petroleum mcIudmg crude 011 or any fraeuon thereof
whlch 15 not otherwise specrlically hsted or desIgnated as a
hazardous substance under Subparagraphs (A) through (F) of
42 USC § 9601(14), natural gas, natural gas hqmds, liquefied
natural gas, and synthetic gas usable for fuel (or DUXtures of
natural gas and such synthetic gas) (The word fractIon refers
to certam distillates of crude ou, mcludIng gasohne, kero
sene, diesel oIl, Jet fuels, and fuel ou, pursuant to Standard
Definmons ofPetroleum StatlstlCS 6

3 2 25 Phase I EnVIronmental Slte Assessment-the pro
cess descnbed lD thIS practice

3 2 26 pus ponds or lagoons-man-made or natural
depressions lD a ground surface that are hkely to hold hqwds
or sludge contalmng hazardous substances or petroleum
products The hkehhood. of such lIqwds or sludge bemg
present IS deternnned by eVIdence of factors asSOClated WIth
the Pit, pond, or lagoon, mcludIng, but not hmIted to,
dIScolored water, distressed vegetauon, or the presence ofan
obVIOUS wastewater discharge

3227 property-the real property that 15 the subject of
the envIronmental sue assessment descnbed lD thIS praetlce
Real property lDcludes bulldIngs and other fixtures and
Improvements located on the property and affixed to the
land

3 2 28 property tax files-the files kept for property tax
purposes by the local junschct10n where the property 15

located and mcludes records of past ownerslnp, apprmsals,
maps, sketches, photos, or other lDformation that 15 reason
ably ascertainable and pertalmng to the property See 7 3 4 3

3 2 29 RCRA generators-those persons or entities that
generate hazardous wastes, as defined and regulated by
RCRA

3 2 30 RCRA generators lzst-hst kept by EPA of those
persons or entities that generate hazardous wastes as defined
and regulated by RCRA

3 2 31 RCRA TSD facllztzes-those faClhues on whIch
treatment, storage, and/or dISposal ofhazardous wastes takes
place, as defined and regulated by RCRA

3232 RCRA TSD facllules list-hst kept by EPA of
those faClhues on whlch treatment, storage, and/or dISposal
of hazardous wastes takes place, as defined and regulated by
RCRA

3 2 33 recorded land tztle records-records of fee owner
ship, leases, land contracts, easements, hens, and other
encumbrances on or of the property recorded In the place
where land utle records are, by law or custom, recorded for
the local JunsdlCtlon In which the properly 15 located. (Often
such records are kept by a mumClpal or county recorder or
clerk) Such records may be obtamed from utle companies or
d1reetly from the local government agency Information
about the utle to the property that 15 recorded m a U S
chstnct court or any place other than where land title records
are, by law or custom, recorded for the local junschCtlon m

6 StiUldlud Definitions ofPetroleum SUllI$lICS Amencan PelrolCIIIII Institute,
Fourth EdItion. 1988
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whIch the property IS located, are not considered part of
recorded land title records See 7 3 4 4

3 2 34 records of emergency release nouficatzons (SARA
§ 304)-Seetlon 304 of EPCRA or Title III of SARA requrres
operators of faClhtles to notify their local emergency plan
mng committee (as defined 10 EPCRA) and state emergency
response commission (as defined 10 EPCRA) of any release
beyond the faClhty's boundary of any reportable quantity of
any extremely hazardous substance Often the local fire
department IS the local emergency planmng commIttee
Records of such notIficanons are "Records of Emergency
Release NotIficatIons" (SARA § 304)

32 35 repon-the wntten record of a transaetlon screen
process as reqwred by Praetlce E 1528 or the wntten report
prepared by the envrronmental profeSSional and constltuting
part of a "Phase I Envtronmental Site Assessment," as
reqUlred by tins praetlce

3 2 36 solzd waste disposal szte-a place location, tract of
land, area, or premlSCS used for the dIsposal ofsohd wastes as
defined by state sohd waste regulations The term IS synony
mous With the term landfill and IS also known as a garbage
dump, trash dump, or slID1lar term

3 2 37 solvent-a chemical compound that IS capable of
dIssolvtng another substance and IS Itself a hazardous sub
stance, used m a number of manufactunng/lOdustnal pro
cesses mcludlOg but not hIDlted to the manufacture ofpalOts
and coatlngs for mdustnaI and household purposes, eqUlP
'llent c1e.an-up and surface degreasmg 10 metal fabncatlng
lOdustnes

32 38 state registered USTs-state hsts of underground
storage tanks reqwred to be regIStered under Subtitle I,
Sect10n 9002 of RCRA

3 2 39 sump-a PIt, CIStern, cesspool, or Slml1ar receptacle
where hqUlds dram, collect, or are stored.

3 2 40 TSD !aclluy-treatment, storage, or dIsposal fa
Clhty (see RCRA TSD !acllztles)

3 2 41 underground storage tank (UST}-any tank. 10

eludIng underground p1plOg connected to the tank that IS or
has been used to contam hazardous substances or petroleum
products and the volume of winch IS 10 % or more beneath
the surface ofthe ground

3 242 USGS 75 Minute TopographiC Map-the map (If
any) aval1able from or produced by the Umted States
GeolOgical Survey, entltled "USGS 7 5 MInute Topograpmc
Map," and shOWing the property See 7 3 4 5 -

3 2 43 wastewater-water that (1) IS or has been used 10

an mdustnal or manufaetunng process, (2) conveys or has
conveyed sewage, or (3) IS d1reetly related to manufaetunng,
processmg, or raw matenals storage areas at an mdustnal
plant Wastewater does not lOclude water ongmatlng on or
passlOg through or adjacent to a SIte, such as stormwater
flows, that has not been used 10 mdustnal or manufactunng
processes, has not been combmed Wlth sewage, or IS not
du'eetly related to manufaetunng, procesSIng, or raw mate
nals storage areas at an Industnal plant.

3 2 44 zonzng/land use records-those records of the local
government In winch the propeny IS located mdlcattng the
uses perID1tted by the local government m particular zones
WItinn Its junsdtetlon The records may consISt of maps
and/or wntten records They are often located 10 the

planmng department of a mumclpahty or county See.
7348

3 3 DescrzptlOns of Terms Specific to ThiS Standard
3 3 1 actual knowledge-the knowledge actually possessed

by an mdlVldual who 15 a real person, rather than an entity
Actual knowledge IS to be dlstlngUlShed from constructlve
knowledge that IS knowledge Imputed to an mdIvtdual or
entity

3 3 2 adjommg propertles-any real property or proper
tles the border of whIch IS contiguous or partially contIguous
WIth that of the property, or that would be contiguous or
partially contiguous With that of the property but for a street,
road, or other pubhc thoroughfare separating them

3 3 3 aerzal photographs-photographs taken from an
arrplane or hehcopter (from a low enough altitude to allow
Identlfication of development and aetlVltles) ofareas encom
passmg the property Aenal photographs are often aval1able
from government agenCIes or pnvate colleetlons umque to a
local area. See 7 3 4 1 of tins praCtlce

3 3 4 approprzate znqulry-that lOqUlfY constltutlng ""all
appropnate mqUlfY lOtO the prevtous ownershtp and uses of
the property consIStent With good commefClal or customary
praCtlce" as defined m CERCLA, 42 USC § 960 I(35)(B), that
will give a party to a commercial real estate transaetton the
Innocent landowner defense to CERCLA hablhty (42 USC
§9601(A) and (B) and § 9607(b)(3}), assumIng comphance
With other elements of the defense See Appendix Xl

3 3 5 approximate mlnzmum search distance-the area
for winch recerds-must-be-obtamed and reViewed pursuant
to SectIon 7 subject to the hlDltatlons provtded In th..
seetton Tins may mclude areas oUtslde the property an
shall be measured from the nearest property boundary Tins
term IS used m heu of radIus to lOclude megularly shaped
propertles

3 3 6 bUIldzng department records-those records of the
local government In wluch the property IS located mdIcatlng
pem1lSS1on of the local government to construct, alter, or
demohsh Improvements on the property Often bul1dIng
department records are located 10 the bul1d1ng department of
a mumClpahty or county See 7 3 4 7

3 3 7 commercial real estate-any real property except a
dwelling or property Wlth no more than four dwelhng umts
exclUSIvely for reSIdential use (except that a dwellmg or
property With no more than four dwelling umts exclUSIvely
for reSldentlal use IS Included m tins term wben It has a
commel'Clal funetlon, as In the bul1d1ng ofsuch dwellmgs for
profit) Tins term mcludes but IS not hIDlted to undeveloped
real property and real property used for Industnal, reta1l.
office, agncultural, other commel'Clal, medIcal, or educa
tional purposes, property used for resldentlal purposes that
has more than four resldentlal dwellmg umts, and property
Wlth no more than four dwelhng umts for reSldentlal use
when It has a commefClal funet1on, as In the bul1d1ng ofsuch
dwellmgs for profit.

3 3 8 commercial real estate transactlon-a transfer of
title to or possess10n of real property or receipt of a secunty
Interest m real property, except that It does not Include
transfer of title to or posse5Slon ofreal property or the:.
of a secunty Interest In real property With respect to
IndiVidual dwelling or bul1dmg contauung fewer than
dwelling umts, nor does It mclude the purchase of a lot or

4
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lots to construct a dwellIng for occupancy by a purchaser
but a commerClal real estate transaet10n does mclude real
property purchased or leased by persons or enUUes m the
busmess of buudmg or developmg dwelling umts

3 3 9 due dllzgence-the process of mqulOng mto the
enVlronmental charactensucs of a parcel of commercial real
estate or other condluons, usually 10 connecuon WIth a
commerClal real estate transaet10n The degree and kmd of
due dIlIgence vary for dIfferent properues and dlffenng
purposes See Appendlx Xl

3 3 10 environmental audu-the Invesugauve process to
determme If the operauons of an eXlsung facility are m
comphance WIth apphcable enVlronmental laws and regula
uons Thts term should not be used to descnbe Pracuce
E 1528 or thIS pracuce, although an enVIronmental audlt
may mclude an envlronmental sue assessment or If pnor
audlts are avaJ.1able, may be part of an enVIronmental SIte
assessment See Appendlx Xl

3 3 11 envrronmental professional-a person possesstng
suffiCIent trammg and expenence necessary to conduct a sue
reconnaissance, mterviews, and other acuVlUes m accordance
WIth tlus praet1ce, and from the mformauon generated by
such aCUVlues, haVing the ability to develop conclUSIons
regardlng recogmzed envIronmental condmons m conneeuon
WIth the property m quesuon An mdlVIdual's status as an
enVironmental professIOnal may be lIIDlted to the type of
assessment to be performed or to spec1fic segments of the
assessment for wluch the professIonal IS responSIble The
person may be an mdependent contractor or an employee of
the user

3 3 12 envIronmental sue assessment (ESA)-the process
by WhICl1 a person or entIty seeks to detenmne 1£a particular
parcel of real property (mcludlng Improvements) 15 subject to
recognIzed enVIronmental COnditIOns At the optIon of the
user, an enVironmental SIte assessment may mclude more
mqwry than that constttutIng approprzate mqulry or, 1£ the
user IS not concerned about quaW'ymg for the mnocent
landowner defense, less mqwry than that constttutIng apprrr
prlate mquiry See Appendlx X1 An enVIronmental SIte
assessment IS both dlfferent from and less ngorous than an
environmental audit

3 3 13 fill dm-du1, sou, sand, or other earth, that 15

obtained off-SIte, that IS used to fill holes or depressiOns,
create mounds, or othel'Wlse arttfictally change the grade or
elevatIon of real property It does not mclude matenal that 15

used In hmited quantlues for normallandscapmg acuVIues
3 3 14 hazardous waste/contamznated sUes-SItes on

wluch a release has occurred or 15 suspected to have
occurred of any hazardous substance, hazardous waste, or
petroleum produt:lS, and that release or suspected release has
been reported to a government entIty

3 3 15 Innocent landowner defense-that defense to
CERCLA hability proVided m 42 USC § 9601(35) and
§ 9607(b)(3) One of the reqwrements to quahfy for tlns
defense IS that the party make "all appropnate mqwry Into
the preVIOUS ownershIp and uses of the property CODSlStent
With good commeI'Clal or customary praeuce" There are
addltIonal reqwrements to qualtfy for thIs defense See
Appendlx Xl

3 3 16 zntervIews-those poruons of thIs praeuce that are
contalned fn Seeu6n 9 and 10 thereof and addreSS questions

5

to be asked of owners and occupants of the property and
quesuons to be asked of local government oftietals

3 3 17 key sue manager-the person IdentIfied by the
owner ofa propertv as haVing good knowledge ofthe uses and
phYSical charactensucs of the property See 9 5 1

3 3 18 local government agencies-those agenCles of mu
nIClpal or county government haVIng Junsdteuon over the
propeny MUDlClpal and county government agenCles tn
elude but are not hmtted to cines, panshes, townshtps, and
SlIDllar enutIes

3319 LUST sItes-state hsts of lealang underground
storage tank SItes Seeuon 9003 (h) of SubtItle I of ReRA
gives EPA and states under cooperatIve agreements With
EPA, authonty to clean up releases from UST systems or
requrre owners and operators to do so

3 3 20 major occupants-those tenants, subtenants, or
other persons or entItIes each of wluch uses at least 40 % of
the leasable area of the property or any anchor tenant when
the property IS a shopptng center

3 3 21 obVIous-that winch IS platn or eVident, a conc:h
tion or fact that could not be IgnOred or overlooked by a
reasonable observer whJ.1e VIsually or phYSIcally observmg the
property

3 3 22 other histoncal sources-any source or sources
other than those destgnated m 7 3 4 1 through 7 3 4 8 that
are credible to a reasonable person and that IdentIfy past uses
or occupanCles of the property The term mcludes records tn
the files and/or personal knowledge of the property owner
and/or occupants See 7 3 4 9

3 3 23 phYSical settzng sources-sources that proVide m
formatIon about the geolOgiC, hydrogeologIC, hydrologIC; or
topographIc charaetensttcs of a property See 72 3

3 3 24 practzcally revlewable-lDformatIon that IS praetl
cally reViewable means that the InformatIon IS proVided by
the source tn a manner and lD a form that, upon exannna
uon, Yields lDformatIon relevant to the property Without the
need for extraordlnary analySIS of urelevant data. The form
of the Informanon shall be such that the user can reView the
records for a hIDlted geographtc area. Records that cannot be
feastbly retneved by reference to the locanon of the property
or a geographtc area tn wluch the property IS located are not
generally practlcally revIewable Most databases of pubhc
records are practIcally revIewable If they can be obtained
from the source agency by the county, Clty, Zip code, or other
geographIc area of the faethtIes lIsted m the record system
Records that are sorted, filed, orgamzed, or mamtalned by
the source agency only chronolOgIcally are not generally
pracucally reVIewable For large databases With numerous
faClhty records (such as RCRA hazardous waste generators
and regIStered underground storage tanks), the records are
not practIcally reviewable unless they can be obtalned from
the source agency 1D the smaller geographtc area ofZip codes
Even when Informauon 15 proVided by Zip code for some
large databases, It IS common for an unmanageable number
of SItes to be ldenttfied WIthIn a given ZiP code In these
cases, It IS not necessary to reView the Impact of all of the
Sites that are hkely to be hsted 1D any given Zip code because
that mformatIon would not be practIcally revIewable In
other words, when so much data 15 generated that It cannot
be feastbly reViewed for Its Impact on the property, It IS not
practiCally revlewatJLe
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3 3 25 preparer-the person prepanng the transactzon
screen questlOnnalre pursuant to Pracuce E 1528 who may
be eIther the user or the person to whom the user has
delegated the preparatIon of the transactlon screen questzon
nalre

3 3 26 publzcly avallable-mformatIon that IS pubhcly
aval1able means that the source of the mformatIon allows
access to the mformatIon by anyone upon request

3 3 27 reasonably ascenamable-for purposes of both
thIs praeuce and Praeuce E 1528, mformatIon that IS (1)
pubilcly avazlable, (2) obtaInable from Its source WithIn
reasonable tlme and cost constraInts, and (3) practIcally
revzewable

3 3 28 recognIzed envIronmental conditions-the presence
or hkelv presence of any hazardous substances or petroleum
products on a propeny under conditIons that Indicate an
eX1Stlng release, a past release, or a matenal threat ofa release
of any hazardous substances or petroleum products lOto
structures on the propeny or IOto the ground, groundwater,
or surface water of the property The term Includes haz
ardous substances or petroleum products even under condi
tions 10 comphance With laws The term IS not lOtended to
mclude de mlmmlS condItlons that generally do not present
a matenal nsk of harm to pubhc health or the enVIronment
and that generally would not be the subject of an enforce
ment aCUon If brought to the attentIon of appropnate
governmental agenCles

3 3 29 records revlew-that part that 15 contained 10

Seeuon 7 of this praCUce addresses whIch records shall or
may be reViewed

3 3 30 sUe reconnaissance-that part that 15 contained 10

Seeuon 8 of thIs pracuce and addresses what should be done
10 conneeuon With the sue vzsu The site reconnaISSaIlce
mcludes, but IS not hIDlted to, the SIte VlSlt done 10

conneCUon With such a Phase I EnVIronmental SIte Assess
ment

3 3 31 sue Vzslt-the VISIt to the property dunng whIch
observatIons are made constltutlng the sue reconnalssance
seCUon of this pracuce and the sue vzszt requrrement of
Praetlce E 1528

3 3 32 standard enVIronmental record sources-those
records specIfi.ed 10 7 2 1 1

3 3 33 standard hlstoncal sources-those sources of IOfor
matIon about the hIstory of uses of property specrlied 10

734
3 3 34 standard physlcal settmg source-a current USGS

7 5 mmute topographIc map (If any) shOWing the area on
whlch the property 15 located See 7 2 3

3 3 35 standard praetzce(s)-the aCUVItIes set forth m
either and both thIs pracuce and PraCUce E 1528

3 3 36 standard sources-sources ofenVIronmental, phys
Ical settmg, or hlstoncal records specrlied m Seeuon 7 of thIs
pracuce

3 3 37 transactzon screen process-the process descnbed
10 PraCUce E 1528

3 3 38 transactlon screen questlonnalre-the quesuon
nlUre prOVided m SectIon 6 of PractIce E 1528

3339 user-the party seekmg to use PraCUce E 1528 to
perform an environmental sue assessment of the propeny A
user may mclude, Without hIDltatIOn, a purchaser of prop
erty, a potentIal tenant of property, an owner of propeny, a

lender or a property manager •
3 3 40 VIsually and/or phYSIcally observed-dunng a sue

VISzt pursuant to PraCUce E 1528, or pursuant to thIS
practIce this term means observatIons made by VISion whIle
walklDg through a property and the structures located on It
and observauons made by the sense of smell, partIcularly
observatIOns of noXIOUS or foul odors The term "walkIng
through" IS not meant to Imply that disabled persons who
cannot phYSIcally walk may not conduct a szte VISlt, they
may do so by the means at therr disposal for mOVing through
the property and the structures located on It

34 Acronyms
341 ASTM-Amencan SOClety for TestIng and Mate

nals
342 CERCU-Comprehenslve EnVironmental Re

sponse, CompensatIon and LIability Act of 1980 (as
amended 42 USC § 9601 et seq)

3 4 3 CERCLIS-CompreheDSlve EnVIronmental Re
sponse, CompensatIon and LIability InformatIon System
(maInta1Oed by EPA)

3 4 4 CFR-Code of Federal Regulauons
345 EPA-Umted States EnVironmental Proteeuon

Agency
3 4 6 EPCRA-Emergency Planmng and Commumty

RIght to Know Act «also known as SARA Title Ill), 42 USC
§ 11001 et seq)

3 4 7 ERNS-emergency response notlficatIon system
3 4 8 ESA-enVIronmental site assessment (Merent than

an enVIronmental audIt, see 33 12)
3 4 9 FOIA-U S Freedom of InformatIon Act (5 Use

552 et seq)
34 10 FR-Federal RegISter
3 4 11 LUST-leakmg underground storage tank.
34 12 MSDS-matenal safety data sheet
34 13 NCP-NatIonal ContIngency Plan
3414 NPDES-natIonal pollUtion d.1scharge ehIDlnatIOn

system
3415 NPL-natIonal pnontIes hst
3 4 16 PCBs-polychlonnated bIphenyls
3417 PRP-potentIally responSIble party (pursuant to

CERCLA 42 USC § 9607(a»
3 4 18 RCRA-Resource ConservatIon and Recovery Act

(as amended 42 USC § 6901 et seq)
3 4 19 SARA-Superfund Amenaments and Reauth-

onzatIon Act of 1986 (amenament to CERCLA)
34 20 USC-Umted States Code
3421 USGS-Umted States GeolOgical Survey
3 4 22 UST-underground storage tank

4 SIgDJficance and Use
4 1 Uses-ThIS praCUce 15 Intended for use on a voluntary

baSIS by partIes who Wish to assess the enVIronmental
conditIon of commerclal real estate WhIle use of thIs
praetJ.ce 15 lDtended to constitute appropnate mqUlry for
purposes of CERCLA's mnocent landowner defense, It IS not
lDtended that Its use be hIDIted to that purpose ThIS practIce
15 mtended pnmarIly as an approach to condueung an
lDqUIry deslgned to IdentIfy recognlzed envlTonmentalco~
tzom 10 conneeuon With a property, and environmental
assessments that are both more and less comprehcDSlve
thIs practlce (meludIng, m some m.stanees, no enVIronmental

6
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sue assessment) mav be appropnate 10 some cIrcumstances
Further, no ImplIcatIon IS mtended that a person must use
thIs practIce lD order to be deemed to have conducted
lOqUlry 10 a commercIally prudent or reasonable manner 10

any partIcular transactIon Nevertheless thIs practIce IS
lDtended to reflect a commercIally prudent and reasonable
IOqUITV

42 Clarzjicatlons on Use
42 I use Not Limited to CERCLA-ThIS practIce and

PractIce E 1528 are desIgned to assist the user 10 developlOg
1Oformatlon about the envIronmental condItIon ofa propenv
and as such has utIlIty for a Wlde range of persons, mcludmg
those who may have no actual or potentIal CERCLA lIability
and/or may not be seelang the mnocent landowner defense

4 2 2 ReSidentIal Tenants/Purchasers and Others-No
ImplIcatIon IS mtended that It IS currentlv customary practIce
for reSldentIal tenants of multIfamIly reSIdentIal butldmgs,
tenants ofsmgle-famIly homes or other residentIal real estate
or purchasers of dwellIngs for one's own reSIdentIal use, to
conduct an environmental sue assessment 10 connectIon
Wlth these transactIons Thus, these transactIons are not
tncluded 10 the term commerCIal real estate transactIons and
It IS not tntended to Imply that such persons are obhgated to
conduct an environmental sUe assessment 10 connectIon
Wlth these transactIons for purposes ofappropnate znquzry or
for any other purpose In addItIon, no ImplIcatIon IS tn
tended that It IS currently customary praCtIce for enVIron
mental sue assessments to be conducted 10 other
unenumerated 10stances (1OcIudIng but not hnnted to many
commercial leasmg transactIons, many acqwSltIOnS of ease
ments, and many loan transaCtIons 10 whIch the lender has
multIple remeches) On the other hand, anyone who elects to
do an envIronmental sue assessment of any propeny or
portIon of a property may, 10 such person's judgment, use
eIther thIS praCtIce or PraCtIce E 1528

4 2 3 Szte-Speczjic-ThIS practIce IS sIte-specIfic 10 that It
relates to assessment of enVIronmental condItIons on a
SpeCIfic parcel of commercIal real estate Consequently, thIS
praCtIce does not address many addlnonal ISSUes raISed 10
transactIons such as purchases of busmess entItIes, or mter
ests therem, or of theIr assets, that may well mvolve
enVIronmental habilitIes pertalmng to propertIes preVIOusly
owned or operated or other off-SIte enVIronmental lIabilitIes

4 3 Two Related Praetlces-ThIs practIce sets forth one
procedure for an environmental sUe assessment known as a
"Phase I EnVIrOnmental SIte Assessment" or a "Phase I
ESA" or Slmply a "Phase I " ThIS praCtIce IS a compamon to
PractIce E 1528 These practIces are each mtended to meet
the standard of approprIate znqulry necessary to quahfy for
the mnocent landowner defense It IS essentIal to conSlder that
these practIces taken together prOVIde for two alternatIve
practIces of appropnate mqulry

4 3 1 Election to Commence With Either Practice-The
user may commence 10qWry to IdentIfy recognIzed environ
mental condmons 10 connectIon Wlth a propeny by per
form1Og eIther the transactIOn screen process, or the Phase I
EnVIronmental SIte Assessment given 10 thIs practIce

432 Who May Conduct-The transactIOn screen process
may be conducted eIther by the user (1OcludJDg an agent or
employee of the user) or whollv or part1ally by an enViron
mental profeSSIonal The transactIOn screen process does not

reqUire the judgment of an environmental professIonal
Whenever a Phase I EnVIronmental SIte Assessment IS
conducted It must be performed by an environmental
professIOnal to the extent SpeCIfied 10 6 5 I Further, at the
Phase I EnVIronmental Site Assessment level, no praCtIcal
standard can be desIgned to ehmmate the role of judgment
and the value and need for expenence 10 the party per
formmg the mqUtry The profesSIonal judgment of an
environmental profeSSIOnal IS, consequently, VItal to the
performance of appropnate 10qUtry at the Phase I EnVIron
mental Site Assessment level

44 Addmonal Servzces-As set forth In 119, addlnonal
serVICes may be contracted for between the user and the
environmental professIOnal

4 5 Prmclples-The folloWlng pnnClples are an mtegral
part of both practIces and are mtended to be referred to 10

resolVIng any ambIgUity or exercISIng such dIScretton as IS

accorded the user or enVIronmental profeSSional 10 per
formmg an environmental sue assessment or tn Judgmg
whether a user or environmental profeSSIonal has conducted
approprzate mquzry or has otherwIse conducted an adequate
environmental sue assessment

4 5 I Uncenamty Not Ellmmated-No environmental SIte
assessment can wholly ehmmate uncertaJ.nty regardm.g the
potentIal for recognized envzronmental COndItiOns In connec
tIOn Wlth a propeny Performance of thIS practice or E 1528
IS mtended to reduce, but not ehnnnate, uncertaInty re
gardmg the potentIal for recognIzed environmental COndI
tiOns 10 connectIon Wlth a property, and both practIces
recogmze reasonable hlDlts of nme and cost.

4 5 2 Not Exhaustlve-Approprtate InquIry does nOt
mean an exhaUStlve assessment of a clean property There: IS
a pomt at whIch the cost ofmformatIon obtaIned or the tIme
reqUIred to gather It outweIghs the usefulness ofthe mforma
tIOn and 10 fact, may be a matenal detnment to the orderly
completIon of transactIons One of the purposes of thIs
practIce IS to IdentIfy a balance between the competlng goals
of hnntIng the costs and tIme demands Inherent In per
fornnng an environmental sue assessment and the reduCtIon
of uncerta1nty about unknown condItIons resultmg from
addlnonal mformatIon

453 Level of Inquiry Is Vanable-Not every property
will warrant the same level of assessment. COIlSlStent Wlth
good commerCIal or customary practIce, the appropnate
level of environmental sue assessment will be gUided by the
type of propenv subject to assessment, the expertIse and rISk
tolerance of the user, and the mformatlon developed 10 the
course of the 10qUtry

4 5 4 Companson With Subsequent Inquzry--It should
not be concluded or assumed that an 10qwry was not
approprzate znqulry merely because the 10qwry dtd not
IdentIfy recognized environmental COndUIOns 10 connectIon
With a propeny EnVironmental site assessments must be
evaluated based on the reasonableness ofjudgments made at
the tIme and under the CIrCUmstances 10 whtch they were
made Subsequent environmental sue assessments should
not be conSldered valId standards to judge the appropnate
ness of any pnor assessment based on hmdsIght, new
1OformatIon, use of developmg technology or analytIcal
techmques, or other factors

4 6 Contmued Vzablluy of EnVIronmental Sue Assess-

~~~
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ment-An envlronmental sue assessment meetIng or ex
ceechng eIther PraCtlce E 1528 or this praCtlce and completed
less than 180 days preVIously IS presumed to be valld An
envlronmental sue assessment meetIng or exceechng eIther
practIce and completed more than 180 days preVIouslv may
be used to the extent allowed by 4 7 through 4 7 5

4 7 PrIOr Assessment Usage-Both PractIce E 1528 and
tlus praCtlce recognlZe that envlronmental sue assessments
performed In accordance Wlth these practices will Include
mformatIon that subsequent users may want to use to aVOId
undertalang duphcatlve assessment procedures Therefore,
the practices descnbe procedures to be followed to asSist
users In determlmng the appropnateness of us10g Informa
tlon 10 envlronmental sUe assessments performed prevIOusly
The system of pnor assessment usage IS based on the
folloWlng pnnClples that should be adhered to In addlnon to
the specIfic procedures set forth elsewhere 10 these praCtlces

471 Use of PrIOr InformatIon-Subject to 474, users
and envlTonmental professIOnals may use Informatlon In
pnor envlTonmental sue assessments prOVIded such Informa
tlOn was generated as a result of procedures that meet or
exceed the reqUlrements of thIs praCtlce or PraCtlce E 1528
and then only prOVIded that the specIfic procedures set forth
In the appropnate praCtlce are met

4 7 2 PrIOr Assessment Meets or Exceeds-Subject to
4 7 4, a pnor envlTonmental slte assessment may be used In
Its entlrety, Wlthout regard to the specIfic procedures set forth
In these praCtlces, If, 10 the reasonable judgment of the user
the pnor envlTonmental sue assessment meets or exceeds the
reqwrements of Praeuce E 1528 or thIs praCtIce and the
condltlons at the property lIkely to affect recognIzed enVlTon
mental condItIOns 10 connectIon Wlth the property are not
lIkely to have changed matenally SInce the pnor enViron
mental sue assessment was conducted In makIng thIs
Judgment, the user should COnsIder the type of property
assessed and the condltlons m the area surroundlng the
property

4 7 3 Cu"ent Investzgatlon-Except as prOVIded In 4 7 2
and 4 7 2 of PraCtlce E 1528 pnor environmental sue assess
ments should not be used Wlthout current Investlgatlon of
condltlons hkely to affect recognIzed envIronmental condl
tlons m connectIon Wlth the property that may have changed
matenally smce the pnor envIronmental SUe assessment was
conducted At a mImmum, for a Phase I EnVIronmental Site
Assessment consIstent Wlth thIs praCtIce, a new sUe recon
nazssance, mtemews, and an update of the records revlew
should be performed.

4 7 4 Actual Knowledge ExceptIOn-If the user or envIron
mental professlonal(s) conduCtIng an envIronmental sue
assessment has actual knowledge that the 1Oformatlon be10g
used from a pnor envIronmental sue assessment IS not
accurate or If It 15 obvlous, based on other mformatIon
obtalned by means of the envlTonmental sue assessment or
known to the person conduetmg the envIronmental sue
assessment, that the mformatlon be10g used 15 not accurate,
such mformanon from a pnor envIronmental sue assessment
may not be used

475 Contractual Issues Regardmg Prior Assessment Us
age-The contractual and legal obhgatlons between pnor
and subsequent users of environmental sue assessments or
between envIronmental professIonals who conducted pnor

8

enVironmental sue assessments and those who would hke •
use such pnor environmental sue assessments are beyond th
scope of thls praCtlce

4 8 Rules of Engagement-The contractual and legal
obhgatIons between an enVlronmental profeSSIOnal and a user
(and other parnes, if any) are outside the scope of this
practice No speCIfic legal relauonship between the enViron
mental profeSSIOnal and the user IS necessary for the user to
meet the reqwrements of thIs praCtIce

5 User's Responslblhnes

5 I Scope-The purpose of thIs section IS to descnbe tasks
that will help IdentIfy the pOSSlblhty of recognIzed envIron.
mental condmons 10 connectIon Wlth the property These
tasks do not reqwre the techmcal expertIse of an enViron
mental profeSSIOnal and are generally not performed by
enVironmental profeSSIOnals performIng a Phase I EnVIron
mental Site Assessment. They may be performed by the user

5 2 Checkmg Tttle Records for EnVironmental Llens
Reasonably ascertamable recorded land tule records (see
7 3 4 4) should be checked to IdentIfy environmentaillens If
any, that are currently recorded agaInst the property Any
envIronmental llens so Identlfied shall be reported to the
envIronmental profeSSIonal condUCtIng a Phase I EnVIron
mental Site Assessment ThIs praCtlce does not Impose on
the environmental professIonal the responsibility to check for
recorded envIronmental lzens Rather the user should check
or engage a tltle company or title professIonal to Chee"
reasonably ascertalnable recorded land tttle records fl
envlronmentaillens currently recorded agaInst the propert

5 2 1 Reasonably Ascertamable-EnVIronmental hens
that are unrecorded or are recorded any place other than
recorded land tztle records are not cOnsldered to be In
recorded land tule records that are reasonably ascertalnable
Recorded land tule records need not be checked If they
otherwIse do not meet the defimtlon of the term reasonably
ascertaInable

5 3 Speclallzed Knowledge or Experzence of the User-If
the user IS aware ofany speaahzed knowledge or expenence
that 15 matenal to recognIzed enVironmental conduzons In
conneCtlon With the property, It 15 the user's responsIbility to
commumcate any Informatlon based on such speaabzed
knowledge or expenence to the environmental profeSSIonal
The user should do so before the environmental profeSSIOnal
does the stte reconnalSsance

5 4 Reason for Slgnificantly Lower Purchase Pnce-In a
transaCtIon InvolVIng the purchase of a parcel of commercIal
real estate, If a user has actual knowledge that the purchase
pnce of the property 15 Slgmficantly less than the purchase
pnce ofcomparable propertles, the user should try to IdentIfy
an explanation for the lower pnce and to make a wntten
record of such explanatIon Among the factors to COnsIder
will be the Informatlon that becomes known to the user
pursuant to the Phase 1 EnVIrOnmental Site Assessment.

6 Phase I EnVIronmental Site Assessment

6 1 ObJectlve-The purpose of thIs Phase l~nVUi
mental Site Assessment 15 to IdentIfy, to the extent ft
pursuant to the processes prescnbed herem,
enVIronmental condItlons In connectIon With the property
(See 1 1 1)
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62 Four Components-A Phase I EnVironmental SIte
Assessment shall have four components as descnbed as
follows

6 2 1 Records RevIew-ReView of records, see SectIon 7,
622 Sue Reconnalssance-A VISIt to the property, see

SectIon 8,
623 IntervIews
6 2 3 1 InterVIews WIth current owners and occupants of

the property, see SectIon 9, and
6 2 3 2 InterVIews WIth local government offiCIals, see

SectIon 10, and
6 2 4 Report-EvaluatIon and report, see SectIon 11
6 3 CoordInallon ofParts
6 3 1 Pans Used In Concert-The records revIew, sue

reconnaIssance, and IntervIews are Intended to be used In
concert WIth each other If Informauon from one source
IndIcates the need for more mformauon, other sources may
be avaIlable to prOVIde mformatIon For example, If a
preVIOUS use of the property as a gasohne statIon IS IdentIfied
through the records review, but the present owner and
occupants mterVIewed report no knowledge of an under
ground storage tank, the person conductIng the sue recon
naissance should be alert for SIgns of the presence of an
underground storage tank.

632 User OblIgatIons-The environmental professIOnal
shall note m the report whether or not the user has reported
to the environmental professIonal any envIronmental hens
enCllmbenng the property or any specmhzed knowledge or
expenence of the user that would prOVide Important Infor
matIon about preVIOUS ownershIp or uses of the property that
may be matenal to IdentIfyIng recogntzed enVIronmental
condlllons

6 4 No Samplmg-ThIs praC1J.ce does not Include any
testIng or samphng ofmatenals (e g., SOll, water, aIr, buddIng
matenals)

6 5 Who May Conduct a Phase I
6 5 I EnVIronmental ProfessIOnal S Duties-The Inter

VIewS and sue reconnaIssance, as well as reVIew and Interpre
tatIon of InformatIon upon whIch the report IS based and
overseeIng the wntIng of the report, are all portIons of a
Phase I EnVIronmental SIte Assessment that shall be per
formed by an envIronmental profeSSIOnal or envIronmental
professIonals Ifmore than one enVIronmental professxonalIS
mvolved In these tasks, they shall coordInate therr efforts

6 5 2 EnvlTonmental ProfeSSIonal SupervIsIOn-Informa
tIon for the records review needed for completIon of a Phase
I EnVironmental SIte Assessment may be proVIded by a
number of partIes IncludIng government agenCIes, thIrd
party vendors, the user, and present and past owners and
occupants of the property, proVided that the mformauon IS
obtaIned by or under the superVlSlon of an enVlTonmental
projesszonal or IS obtaIned by a thIrd-party vendor specml
lZlDg In retneval of the Informauon specUied In SeC1J.on 7
Poor assessments may also contaIn Information that will be
appropnate for usage In a current enVIronmental sUe assess
ment prOVided the pnor usage procedures set forth m
SeC1J.ons 7, 8, and 9 are followed The environmental
professlOnal(s) partICIpatIng In the sue reconnaIssance and
respoDSlble for the report shall reView all of the mformatIon
proVided

6 5 2 I Relzance-An enVIronmental professxonal IS not

reqwred to venfy Independently the mformatIon proVided
but may rely on mformatIon prOVided unless he or she has
actual knowledge that certaIn InformatIOn IS mcorrect or
unless It IS ObVIOUS that certaIn InformatIon IS Incorrect based
on other InformatIon obtamed In the Phase I EnVIronmental
SIte Assessment or otherWISe actually known to the enVIron
mental professIOnal

7 Records ReVIew
7 I IntroductIon
7 I I Objeetlve-The purpose of the records review IS to

obtaIn and reView records that WIl1 help IdentIfy recogmzed
environmental condlllons m connectIon WIth the property

7 1 2 ApprOXimate Mmlmum Search Distance-Some
records to be reViewed pertaIn not just to the property but
also pertam to propertIes WIthIn an addItIonal approXimate
mmlmum search distance In order to help assess the hkeh
hood of problems from IDlgratIng hazardous substances or
petroleum products When the term approxzmate mznlmum
search dIstance mcludes areas outsIde the property, It shall be
measured from the nearest property boundary The term
approxImate mInimum search dlstaru:e IS used m heu of
radIus m order to Include uregularly shaped propertIes.

7 I 2 I ReductIon ofApprOXimate Mlmmum Search DIS
tance-When allowed by 7 2 I I, the apprOXimate mmlmum
search dlstaru:e for a partIClllar record may be reduced In the
d1scretIon of the enVIronmental profCSSlonaL Factors to
coDSlder In redUCIng the approximate mlmmum search
dzstaru:e mclude (l) the deDSlty (e g., urban, rural; or
suburban) of the settmg In whIch the property 15 located, (2)
the dIstance that the hazardous substances or petroleum
products are hkely to nugrate based on local geolOgIC or
hydrogeologIC condItIons, and (3) other reasonable factors
The JustIficatIon for each reduC1J.on and the approXimate
mznlmum search distance actually used for any partIcular
record shall be explamed m the report. If the approxImate
mznlmum search distance IS specrlied as "property only,"
then the search shall be hnuted to the property and may not
be reduced unless the partIcular record IS not reasonably
ascertainable

7 I 3 Accuracy and Completeness-Accuracy and com
pleteness of record Information VarIes among InformatIon
sources, mcludIng governmental sources Record Informa
tIon IS often Inaccurate or Incomplete The user or envzron
mental professIOnal IS not obhgated to IdentIfy DllStakes or
msuffiClenCIes In Informa'bOn proVided However, the envI
ronmental professlonal reVieWIng records shall make a rea
sonable effort to compensate for lDlStakes or msuffiCIenCIes
lD the mformatIon reVIewed that are obVIOUS m hght ofother
InformatIon of wluch the envzronmental profeSSional has
actual knowledge

7 1 4 Reasonably Ascertalnable/Standard Sources
AvallabJ.hty of record Information VarIes from InformatIon
source to mformatIon source, Includmg governmental juns

dIC1J.ons The user or enVlronmental professional IS not
obhgated to IdentIfy, obtam, or reView every possxble record
that mIght eXISt WIth respect to a property Instead, thIs
practIce IdentIfies record Informa'bon that shall be reViewed
from standard sources, and the user or envzronmental
profeSSional IS reqwred to reVIew only record InformatIon
that IS reasonably ascertaInable from those standard sources

9
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Record InformatIon that IS reasonably ascertamable means
(I) Informatlon that IS pubhcly avatlable, (2) InformatIon
that IS obtaInable from Its source WIthIn reasonable tIme and
cost constraInts, and (3) InformatIon that IS practically
revIewable

7 I 4 I Publicly Available-InformatIon that IS publicly
available means that the source of the InfOrmatIOn allows
access to the mformatIon by anyone upon request

7 I 4 2 Reasonable TIme and Cost-InformatIon that IS

obtainable WItlnn reasonable tIme and cost constraInts
means that the InformatIon will be proVlded by the source
WItlnn 20 days of recelVlng a wntten, telephone, or In-person
request at no more than a nOIDlnal cost mtended to cover the
source's cost of retrIeVlng and duphcatIng the InfOrmatIon
InformatIon that can only be reVlewed by a VlSIt to the
source IS reasonably ascertainable If the VlSlt IS permItted by
the source WIthIn 20 days of request

7 14 3 Practlcally Reviewable-InformatIon that IS prac
tlcally reviewable means that the InformatIon IS prOVIded by
the source In a manner and In a form that, upon exannna
tIon, Yields InformatIOn relevant to the property WIthOut the
need for extraordInary analySIS of trrelevant data The form
of the InformatIon shall be such that the user can reVIew the
records for a hmxted geographIc area Records that cannot be
feaSIbly retneved by reference to the locatIon of the property
or a geographIc area In whIch the property IS located are not
generally practlcally revIewable Most databases of pubhc
records are praeucally reVlewable If they can be obtaIned
from the source agency by the county, CIty, Zlp code or other
geographIc area of the faClhtIes lIsted In the record system
Records that are sorted, filed, OrganIZed, or m3.lntaIned by
the source agency only chronolOgically are not generally
practically revIewable For large databases WIth numerous
facthty records (such as RCRA generators and regIstered
USTs), the records are not practIcally revIewable unless they
can be obtaIned from the source agency In the smaller
geographIc area of ZIp codes Even when Informatlon IS
prOVIded by Zlp code for some large databases It IS common
for an unmanageable number ofSItes to be IdentIfied WIthIn
a given Zlp code In these cases, It IS not necessary to reVIew
the Impact ofall of the SItes that are hkely to be lIsted In any
gIven Zlp code because that Informatlon would not be
practically revIewable In other words, when so much data IS
generated that It cannot be feasxbly reVIewed for Its Impact
on the property, It IS not reqwred to be reVIewed.

7 I 5 AlternatIves to Standard Sources-Alternatlve
sources may be used In heu ofstandard sources If they are of
sImtlar or better rehabthty and detall, or If a standard source
IS not reasonably ascertainable

7 I 6 Coordmatzon-If records are not reasonably
ascertamable from standard sources or alternatlve sources,
the environmental profeSSIonal shall attempt to obtaIn the
requested Informatlon by other means specrlied In thts
praeuce such as quesuons posed to the current owner or
occupant(s) of the property or appropnate persons avaxlable
at the source at the tlme of the request

7 1 7 Sources ofStandard Source InformatIon-Standard
source InformatIon or other record InformatIOn from govern
ment agenCIes may be obtaIned dJ.rect1y from appropnate
government agenCIes or from commerctal serVIces Govern
ment InformatIOn obtaIned from nongovernmental sources

may be consIdered current If the source updates the InfOrma-.
tIon at least every 90 days or, for Informatton that IS updated
less frequently than quarterlv by the government agency,
WIthIn 90 davs of the date the government agency makes the
InformatIon avatlable to the pubhc

7 I 8 DocumentatIOn of Sources Checked-The report
shall document each source that was used, even If a source
revealed no findIngs Sources shall be suffiCIently docu
mented, IncludIng name, date request for Informatton was
filled, date Informatton prOVIded was last updated by source,
date mformatlon was last updated by ongmal source (If
proVlded other than by ongtnal source, see 7 17) so as to
facthtate reconstruetlon of the research at a later date

7 19 SIgnificance-If a standard envIronmental record
source (or other sources In the course of conduettng the
Phase I EnVironmental SUe Assessment) IdentIfies the prop
ertyor another sIte WIthIn the approxImate mInimum search
dIstance, the report shall mclude the envzronmental profes
SIOnal s Judgment about the SIgnWcance of the hsttng to the
analYSIS of recognIzed environmental COndUlOns In connec
tIon WIth the property (based on the data retneved pursuant
to 7 2, addItIonal InformatIon from the government source,
or other sources of InformatIon) In dOIng so, the envzron
mental professIOnal may make statements apphcable to
multIple Sites (for example, a statement to the effect that
none of the SItes hsted IS hkely to have a negatIve Impact on
the property except )

7 2 Envzronmental InformatIon
7 2 1 Standard Envzronmental Sources-The fOllOWIng.

standard envzronmental record sources shall be reVlewedj
subject to the condItlons of 7 1 1 through 7 1 7

7 2 1 I Standard Envzronmental Record Sources Federal
and State-The approxImate mInimum search dLStance may
be reduced, pursuant to 7 1 2 1, for any of these standard
envzronmental record sources except the Federal NPL SIte hst
and Federal ReRA TSD hst

Approlllmate Mlmmum
Seard1 DIstance,
rmIes (Ialometres)

Federal NPL SIte hst
Federal CERCUS hst
Federal RCRA TSD facihues hst
Fedelal RCRA generators hst
Fedelal ERNS hst
State hsts of hazardous waste SItes

IdcnUfied for tnVesugaUOD or
temedtaUOD (NPL and CERCUS
eqwvalents)

State landfill and/or sobel waste disposal 0 S (0 8)
SIte hsts

State lealaDg UST hsts 0 S (0 8)
State rcgJStered UST hsts property and adJolmng properties

7 2 2 AddItIOnal Envzronmental Record Sources State or
Local-One or more addIttonal state sources or local sources
of enVIronmental records may be checked In the d1scretlon
of the envzronmental professional, to enhance and supple
ment federal and state sources IdentIfied above Factors to
cODSlder In determxmng whIch local or additIonal state
records, If any, should be checked Include (1) whether they
are reasonably ascertaInable, (2) whether they are suffiClently
useful. accurate, and complete In hght of the objectIve of~
records revIew (see 7 1 1), and (3) whether they aregen~
obtmned, pursuant to local good commerctal or customary
practIce, In ImtIal envzronmental szte assessments In the type

10



4t E 1527

•

•

•

ofcommercial real estate transactIon mvolved To the extent
addttIonal state sources or local sources are used to supple
ment the same record types ltsted above, approxzmate
mlmmum search dzstances should not be less than those
spec1fied above (adjusted as proVIded m 7 2 1 I and 7 I 2 1)
Some types of records and sources that may be useful
mclude

Types ofLocal Records

LIsts of Landfill/Sohd Waste DIsposal Sites
LIStS of Hazardous Waste/ContamInated Sites
LIStS of RegIStered Underground Storage Tanks
Records of Emergency Release ReportS (SARA § 304)
Records of ContamInated Pubhc Wells

Local Sources

Department of Health/EnVIronmental DIVISIon
Fire Department
Planmng Department
Bwldmg Penmt/lnspectlon Department
Local/RegIOnal Polluuon Control Agency
Local/RegIonal Water QualIty Agency
Local Electnc UtIhty Compames (for records relaung to
PCBs)

7 2 3 PhYSical Settmg Sources-A current USGS 7 5
MInute Topographtc Map shOWing the area on wtuch the
propertv IS located shall be reVIewed prOVIded It IS reason
ably ascertaznable It IS the only standard phYSical settlng
source and the only phYSical settmg source that 15 reqwred to
be obta:med (and only If It 15 reasonably ascertaznable) One
cr more addluonal physzcal settmg sources may be obtamed- 
In the d1scret1on of the environmental profeSSional Because
such sources proVIde mformatIon about the geolOgiC,
hydrogeolOgiC, hydrolOgIC, or topographtc charactenstlCS ofa
Site, c:hscret1onary physzcal settzng sources shall be sought
when (1) condttIons have been Identlfied m whtch hazardous
substances or petroleum products are hkely to IDlgrate to the
property or from or WItlun the property Into the groundwater
or sou and (2) more Informauon than IS prOVIded In the
current USGS 75 Mmute Topographtc Map 15 generallv
obtaIDed, pursuant to local good commercJa1 or customary
practIce m Imtlal environmental Slle assessments m the type
of commercial real estate transactzon mvolved, In order to
assess the Impact of such IDlgratIOn on recognzzed envzron
mental condmons In connectIon With the property

Mandatory Standard PhYSical Settzng Source
USGS-Current 7 5 MInute TopographIc Map

Dzscretlonary and Non-Slandard PhYSical Settzng Sources

USGS and/or State GeologIcal Survey-Groundwater Maps
USGS and/or State GeologIcal Survey-Bedrock Geology
Maps
USGS and/or State GeologIcal Survey-SurfiClal Geology
Maps
Soil Conservauon Semce-Sol1 Maps
Other PhysIcal Setung Sources that are reasonably credJ.ble
(as well as reasonably ascertaInable)

7 3 Hlstoncal Use Informatzon
7 3 1 ObJectzve-The objectIve of consultIng htstoncal

sources 15 to develop a htstory of the preVIous uses or
OCCUpanCIes of the property and surroundtng area m order to
IdentIfy those uses or OCCUpanCIes that are hkely to have led

to recognzzed environmental COndZtlOns m connectIon With
the property

7 3 2 Uses of the Property-IdentIfYIng pnor uses of the
propeny IS a two-tiered process (1) uses ofthe property shall
be IdentIfied from the present back unuI 1940 usmg standard
hlstoTlcal sources; and (2) for uses pnor to 1940 (unuI a tIme
when the property was not yet developed (development
meludtng the placement of fill upon the property) usmg at
least one of the standard hlstoTlcal sources hsted m 7 3 4 In
developIng a protocol for IdentIfyIng pnor use, the environ
mental profeSSional Wl1l choose search mtervals whtch he or
she determtnes Wl1l adequately establlSh a SIte htstory, takmg
mto account the extent apphcable records are reasonably
ascertamable The report shall explam why the uses are
Identlfied back to the ea:rhest date identIfied m the report
(e g, records showed no apparent development of the
property pnor to the spectfic date) and artIculate the chosen
search mtervals

7 3 2 1 General Type ofUse-In ldentlfymg prevIOUS uses
or occupanCIes, more specIfic InformatIon about uses or
occupanCIes IS more helpful than less specrlic mformatIon,
but It 15 suffiCIent, for purposes of 7 3 2 to IdentIfy the
general type of use (for example mdustnal, manufactunng,
auport, ra1lroad, reta:1l, other commercIal, school, reSldentlal,
agncultural) unless It IS obvzous from the standard htstoncal
source(s) consulted that the use may be more specrlically
ldentlfied

7 3.2 2 Data Fazlure-If all of the reasonably
ascertainable standard hzstoncal sources m 7 3 4 1 through
7 3~4 8 are checlred and do-not ldentt.fy the uses-of the
property back unuI 1940, complIance With th~proV1S10ns of
7 3 shall not thereby be deemed Incomplete Whatever
htstory of preVIOUS uses of the property 15 denved from
checlang all reasonably ascertainable standard hzstoncal
sources specrlied m 7 3 4 1 through 7 3 4 8 shall be deemed
suffiCIent htstoncal use InformatIon to comply With thts
practIce

7 3 3 Uses ofProperties m Surroundzng Area-AddttIon
ally, a htstory and/or general uses of propert1es m the area
surroundtng the property may be researched at a search
dlStance and tIme penod determmed m the d1scret1on of the
environmental professzonal Factors to consuier In makmg
th1S deterIDInauon mclude the extent to whtch mformauon
15 reasonably ascertainable; the extent to whIch mformatIon
15 useful, accurate, and complete m hght of the purpose of
the records reView (see 7 I I), hydrogeologlc/geologlc condi
tIons of the property that may mdlcate a hIgh probablhty of
hazardous substances or petroleum products nugrauon to the
property, how recently local development bas taken place,
mfonnauon obtaIned from InterviewS; and the extent to
whIch htstory and/or uses of propert1es m the area sur
roundmg the propeny are generally researched, pursuant to
local good commeI'CUll or customary practIce, m 1D1uaI
environmental szte assessments m the type of commercial
real estate transaction Involved

734 Standard Hzstoncal Sources-In order to meet the
reqwrements of 7 3 2, at least one of the folloWIng standard
hlStoncal sources must be consulted, subject to the condi
tIons of 7 1 I through 7 I S If the standard hlStoncal source
Imtla1ly consulted 15 not reasonably ascertainable or does not
show the subject SIte for that standard hzstoncal source or
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does not date back to before 1940, another reasonably
ascertamable standard hzstorical source must be consulted

7 3 4 1 Aerial Photographs-The term 'aenal photo
graphs" means photographs taken from an arrplane or
hehcopter (from a low enough altItude to allow Idenuficauon
of development and aettVIues) of areas encompassmg the
property Aenal photographs are often avaxlable from govern
ment agencIes or pnvate colleettons UnIque to a local area

7342 Fzre Insurance Maps-The term fire msurance
maps means maps produced by pnvate fire Insurance map
compames that IndIcate uses of properues at speCIfied dates
and that encompass the property These maps are often
avatlable at local hbranes, mstoncal SOCietIes, pnvate
resellers, or from the map compames who produced them

7 3 4 3 Property Tax Fzles-The term property tax files
means the files kept for property tax purposes by the local
JunsdJ.etton where the property IS located and Includes
records of past ownershIp, appraIsals, maps, sketches,
photos. or other Informauon that IS reasonably ascertalnable
and pertaInIng to the property

7 3 4 4 Recorded Land Tule Records-The term recorded
land tztle records means records offee ownershIp, leases, land
contracts, easements. hens, and other encumbrances on or of
the property recorded In the place where land tItle records
are, by law or custom, recorded for the local junsdJ.euon m
whIch the property IS located (Often such records are kept by
a mUnICIpal or county recorder or clerk) Such records may
be obtained from tItle compames or dtrectly from the local
government agency InformatIon about the tItle to the
property that IS recorded m a U S d!stnct court or any place
other than where land tItle records are, by law or custom,
recorded for the local junsdleuon m whIch the property 15

located, are not cODSldered part of recorded land tItle
records, because often thIs source will proVide only names of
preVIOUS owners, lessees, easement holders, etc and httle or
no Informauon about uses or occupanCies of the property,
but when employed In combInauon With another source
recorded land utle records may prOVide helpful InformatIon
about uses of the property ThiS source cannot be the sole
hlstorical source consulted Ifthzs source zs consulted at least
one addmonal standard hlstOTlcal source must also be
consulted

7 34 5 USGS 75 Mznute Topographzc Maps-The term
USGS 75 Mmute TopographiC Maps means the map (Ifany)
avatlable from or produced by the Umted States Geologxcal
Survey, entItled "USGS 75 mmute topographIc map," and
shOWing the property

7 3 4 6 Local Street D,rectOTles-The term local street
dlrectorles means d1rectones pubbshed by pnvate (or some
umes government) sources and shOWing ownershtp and/or
use of SItes by reference to street addresses Often local street
dIreCtones are avaxlable at hbranes of local governments.
colleges or umversitIes, or htstoncal SOCleoes

7 3 4 7 BUlldmg Department Records-The term buzldmg
department records means those records of the local govern
ment m wIDch the property IS located mdIcaong permtSSlon
of the local government to construct, alter, or demohsh
Improvements on the property Often bOOdmg department
records are located In the bUlldzng department of a mumCI
pahty or county

7348 Zonzng/Land U~ Records-The term zonzng/

land use records means those records ofthe local governmenA
In whIch the property IS located IndIcaung the usespenm~
by the local government In pamcular zones WItb1n Its
junsdJ.euon The records may cODSlst of maps and/or wntten
records They are often located In the plannzng department of
a mUDlcipahty or county

7 3 4 9 Other Hlstorzcal Sources-The term other hzstor
Ical sources means any source or sources other than those
deSIgnated m 7 3 4 that are credIble to a reasonable person
and that Idenofy past uses or occupanCIes of the property
However, If such source or sources do not show uses or
occupanCies pnor to 1940, at least one other of the standard
hIstoncal sources specxfied In 7 3 4 must be consulted In an
attempt to determme uses or occupanCies of the property
before 1940 Included In thIs category are records In the files
and/or personal knowledge of the property owner and/or
occupants

7 4 PrIOr Assessment Usage-Standard h,stoncal sources
reViewed as part of a pnor enVlTonmental sUe assessment do
not need to be searched for or reVlewed agaxn but uses ofthe
property SInce the pnor envlTonmental slte assessment should
be Idenofied eIther through standard hlstoncal sources (as
specxfied In 7 3) or by alternaoves to standard h,stoTlcal
sources, to the extent such mformauon IS reasonably
ascertaInable (See 4 7 )

8 Site RecoDDalssance
8 1 ObJectlve-The object1ve of the sue reconnalSsance 15.

to obtaIn Informaoon mmcanng the hkehhood ofIdentIfyIn
recognzzed envlronmental condItIons m conneeuon With th
property

8 2 Observatzon-on a VlSlt to the property (the szte v,szt),
the envlTonmental professlonal shall vlsually and physlcally
observe the property and any strueture(s) located on the
property to the extent not obstructed by bodIes of water,
adjacent bOOdmgs. or other obstacles

821 Extenor-The penphery of the property shall be
v,sually anti phYSIcally observed, as well as the penphery of
all structures on the property, and the property should be
Viewed from all adjacent pubhc thoroughfares If roads or
paths With no apparent outlet are observed on the property,
the use of the road or path should be IdentIfied to determIne
whether It was hkely to have been used as an avenue for
dtsposal of hazardous substances or petroleum products

8 2 2 Intenor-On the mtenor of structures on the prop
erty, a.ccessr.ble common areas expected to be used by
occupants or the pubhc (such as lobbIes, hallways, utlhty
rooms, recreaoon areas. etc ), mamtenance and repaxr areas,
IncludIng boIler rooms. and a representaove sample of
occupant spaces, should be vlsually and phYSIcally observed
It 15 not necessary to look under floors, above cethngs, or
bebtnd walls

8 2 3 Methodology-The enVlTonmental profeSSIonal shall
document, In the report, the method used (e g , gnd patterns
or other systemaoc approaches used for large properties,
whIch spaces for owner or occupants were observed) to
observe the property

8 2 4 L,mztatlOns-The enVlronmental profeSSIonal sbA
document, In the report, general lumtauons and bases_
reView, mcludmg lumtaoons unposed by physIcal obstruc
tIons such as adjacent bmldIngs, bodies ofwater, asphalt, or
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other paved areas and IIm1tmg condiuons (e g, snow ram)
8 2 5 Frequency-It IS not expected that more than one

VlSlt to the property shall be made by the environmental
professlOnal1D conneeuon WIth a Phase I Environmental Sue
Assessment The one VlSlt constltuung part of the Phase I
Environmental Sue Assessment may be referred to as the site
VISU

8 3 PrIOr Assessment Usage-The mformauon supplIed
10 conneeuon WIth the sue reconnaissance portlon of a pnor
environmental site assessment mav be used for gUidance but
shall not be relIed upon WIthout determ1mng through a new
sue reconnaissance whether any cond1uons that are matenal
to recognzzed environmental condmons m conneeuon WIth
the property have changed smce the pnor environmental sue
assessment

8 4 Uses and ConditIOns-The envIronmental profes
sional(s) condueung the sue reconnaissance should note the
uses and conwuons specrlied m 8 4 1 through 8 4 4 8 to the
extent Visually or phYSIcally observed dunng the sue VISU
The uses and condlUons specIfied m 8 4 1 through 8 4 4 8
should also be the subject of Questtons asked as part of
mtervlews of owners and occupants (see Sectlon 9) Uses and
conditlons to be noted shall be recorded 10 field notes of the
envIronmental professlOnal(s) conductlng the sue reconnaIS
sance but are only reqwred to be descnbed m the repon to
the extent specIfied m 8 4 I through 8 4 4 8 The environ
mental professlonal(s) performmg the Phase I EnVIronmental
Sue Assessment are obhgated to 1dentlfy uses and condItlons
only to the extent that they may be VIsually and phYSically
observed on a sue VISU, as descnbed 10 this practlce, or to the
extent that they are 1dentlfied bv the mtervlews (see Sectlons
9 and 10) or record revIew (see Sectlon 7) processes descnbed
10 th1s practlce

8 4 1 General Sue Settmg
8 4 I I Current Users) ofthe Property-The current use(s)

of the property shall be 1dentlfied 10 the repon Any current
uses hkely to mvolve the use, treatment, storage, disposal, or
generatlon of hazardous substances or petroleum products
shall be Idenufied 10 the repon Unoccupied occupant spaces
should be noted In 1denttfy1Og current uses of the property,
more specIfic 1Oformatlon IS more helpful than less SpecIfic
mformatlon (For example, It IS more useful to 1dentlfy uses
such as a hardware store, a grocery store, or a bakery rather
than SImply reta1l use )

84 I 2 Past Users) of the Property-To the extent that
1OWcatlOns of past uses of the property are VIsually or
phYSIcally observed on the slte VISit, or are 1dentlfied m the
IntervIewS or record revIew, they shall be IdenUfied m the
repon, and past uses so IdenUfied shall be descnbed m the
repon If they are hkely to have mvolved the use, treatment,
storage, dlsposal, or generation of hazardous substances or
petroleum products (For example, there may be Signs

lndicatlng a past use or a structure mdicatlng a past use )
8413 Current Uses 0/ AdjOining PropertIes-To the

extent that current uses ofadjOlmng propertzes are VIsually or
phYSIcally observed on the site VlSlt, or are IdentIfied m the
mtervlews or records revIew, they shall be IdentIfied m the
report, and current uses so 1dentlfied shall be descnbed m the
repon If they are lIkely to mdicate recognIzed envzronmental
cOMmons In connection With the adjOining propertIes or the
property

84 14 Past Uses ofAdJommg PropertIes-To the extent
that mdicauons of past uses of adJomzng propertIes are
vlsuallv or phYSIcally observed on the szte VISU, or are
Idenufied 10 the mtervzews or record revIew, they shall be
noted by the enVIronmental profeSSIonal, and past uses so
identIfied shall be descnbed m the repon If they are lIkely to
mdicate recognIzed envIronmental COndUIOns m connection
WIth the adjoznlng propertIes or the property

8 4 I 5 Current or Past Uses m the Surroundzng Area-To
the extent that the general type of current or past uses (e g,
reSIdential, commerctal, mdustnal) ofproperties surrounding
the property are VIsually or phYSIcally observed on the site
VISU or gomg to or from the property for the sue VISU, or are
idenufied 10 the mtervlews or record revIew, they shall be
noted by the envzronmental profeSSIonal, and uses so 1dentl
fied shall be descnbed m the repon If they are hkely to
mdIcate recognIzed envIronmental COndItIOns m connection
With the property

84 I 6 GeologIC HydrogeologIC HydrolOgiC and Topo
graphIC Condmons-The topograpmc conditions of the
property shall be noted to the extent VIsually or phYSIcally
observed or determmed from mtervlews, as well as the
general topography of the area surrounding theproperty that
is VIsually or phYSICally observed from the penphery of the
property If any 1Oformatlon obtained shows there are lIkely
to be hazardous substances or petroleum products on the
property or on nearby propertles and those hazardous
substances or petroleum products are of a type that may
xmgrate, topograpmc observauons shall be analyzed 10 con
nection With geolOgIC, hydrogeolOgIC, hydrologIC. and tapa
grapmc mformatlon obtamed pursuant to records revIew (see
7 2 3) and mtervlews to evaluate whether hazardous sub
stances or petroleum products are hkely to 1Dlgrate to the
property, or WIthlD or from the property, Into groundwater or
sod

8 4 I 7 General DescrIptIon of Structures-The repon
shall generally descnbe the structures or other Improvements
on the propertv, for example number of bwldlngs, number
of stones each, approXimate age of buddlngs, ancillary
structures (If any), etc

8 4 1 8 Roads-PublIc thoroughfares adJolnmg the prop
erty shall be 1dentlfied m the repon and any roads, streets,
and parkmg faClhtles on the property shall be descnbed m the
repon

8419 Potable Water Supply-The source of potable
water for the property shall be IdentIfied m the report.

8 4 1 10 Sewage Dzsposal System-The sewage dIsposal
system for the property shall be Identlfied m the repon
Inqwry shall be made as to the age of the system as part of
the process under Secttons 7, 9, or 10

8 4 2 Interzor and Exterzor Observatzons
8421 Curren! Users) o/the Property-The current use(s)

of the property shall be 1dentlfied m the repon Any current
uses hkely to mvolve the use, treatment, storage, chsposal, or
generauon of hazardous substances or petroleum products
shall be 1dentlfied m the repon Unoccupied Occupant spaces
should be noted In Identlfymg current uses of the property,
more speclfic mformauon IS more helpful than less speclfic
mformatlon (For example, It IS more useful to 1dentlfy uses
such as a hardware store, a grocery store, or a bakery rather
than SImply retall use )
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8422 Past Users) of the Propeny-To the extent that
mdIcatIons of past uses of the propeny are vlsuallv or
physlcallv observed on the sue VISU, or are Identlfied 10 the
mtervlews or records review, they shall be Identlfied 10 the
report and past uses so Identlfied shall be descnbed 10 the
report If they are hkely to have IOvolved the use, treatment
storage, dIsposal, or generatIon of hazardous substances or
petroleum products (For example, there may be SIgnS
10dIcatIng a past use or a structure IOdIcatIng a past use )

8423 Hazardous Substances and Petroleum Products In

Connectzon wzth Identified Uses-To the extent that present
uses are Identlfied that use, treat, store, dispose of, or
generate hazardous substances and petroleum products on
the property (1) the hazardous substances and petroleum
products shall be Identlfied or Indicated as umdentlfied In the
report, and (2) the apprOXImate quantItIes IOvolved, types of
contaIners (If any) and storage condItions sha1l be descnbed
10 the report To the extent that past uses are Identlfied that
used, treated, stored, dIsposed of, or generated hazardous
substances and petroleum products on the property, the
1OformatIon shall be ldentlfied to the extent It IS Visually or
phYSically observed dunng the sue VISzt or Identlfied from the
mtervlews or the records review

8424 Storage Tanks-Above ground storage tanks, or
underground storage tanks or vent Pipes, fill pipes or access
ways 10dIcatIng underground storage tanks shall be IdentIfied
(e g, content, capaCIty, and age) to the extent Visually or
phYSically observed dunng the site VISit or ldentlfied from the
mtervlews or records review

8 4 2 5 Odors-Strong, pungent, or noXIOUS odors shall be
descnbed 10 the report and thell' sources shall be IdentIfied 10
the report to the extent Visually or phYSically observed or
ldentlfied from the interviewS or records review

8 4 2 6 Pools of LlQUld-8tandtng surface water shall be
noted Pools or sumps contalmng hqwds hkely to be
hazardous substances or petroleum products shall be de
scnbed 10 the report to the extent Visually or phYSically
observed or Identlfied from the InterviewS or records review

8 4 2 7 Drums-To the extent Visually or phYSically ob
served or Identlfied from the mtervlews or records review,
drums shall be descnbed 10 the report, whether or not they
are lealang, unless It 15 known that thell' contents are not
hazardous substances or petroleum products (10 that case the
contents should be descnbed 10 the report) Drums often
hold SS gal (208 L) ofhqmd, but containers as small as 5 gal
(19 L) should also be descnbed ~"'n

8 4 2 8 Hazardous Substance and Petroleum Products
Contamers (Not Necessanly m Connection With Identified
Uses)-When containers Identified as contatmng hazardous
substances or petroleum products are Visually or phYSically
observed on the propertY and are or mIght be a recognized
envzronmental condition the hazardous substances or petro
leum products shall be Identified or 10dIcated as umdentlfied
10 the report, and the apprOXImate quantItIes 1Ovolved. types
ofcontamers, and storage conditions shall be descnbed In the
report

8 4 2 9 Unidentified Substance Contamers-When open
or damaged contamers contammg umdentlfied substances
suspected of being hazardous substances or petroleum prod
ucts are Visually or phYSIcally observed on the property, the
approXImate quantitIes lOvolved, types of contamers and

storage condItions shall be descnbed 10 the report •
8 4 2 10 PCBs-Eleetncal or hydrauhc eqwpment known

to contain PCBs or hkely to contain PCBs shall be descnbed
10 the report to the extent Visually or phYSically observed or
Identlfied from the mtervlews or records revIew Fluorescent
hght ballast hkely to contain PCBs does not need to be noted.

843 Interior ObservatIOns
8 4 3 I Heatmg/Coolmg-The means of heatIng and

coohng the butld10gs on the property, lOcludtng the fuel
source for heatIng and coohng, shall be IdentIfied 10 the
report (for example, heaung all, gas, electnc, radIators from
steam boller fueled by gas)

8 4 32 Stams or Co"oslon-To the extent VIsually or
phYSically observed or Identlfied from the mtervlews, staIns
or corrOSIOn on floors, walls, or ceilings shall be descnbed 10

the report, except for stalmng from water
8433 Drams and Sumps-To the extent Visually or

phYSically observed or Identlfied from the mtervlews, floor
draIns and sumps shall be descnbed 10 the report.

8 4 4 ExterIOr Observatzons
8 44 1 Pzts Ponds or Lagoons-To the extent vzsuallyor

phYSically observed or Identlfied from the mtervlews or
records review, pus, ponds, or lagoons on the property shall
be descnbed 10 the report, particularly If they have been used
10 conneetton With waste dIsposal or waste treatment. Pits,
ponds, or lagoons on propenzes adJolmng the property shall
be descnbed 10 the report to the extent they are Visually or
phYSically observed from the property or Identlfied In the
InterviewS or records review

844 2 Stamed SOlI or Pavement-To the extent VISualI'"
or phYSically observed or Identified from the mtervlews,~
of stamed soIl or pavement shall be descnbed 10 the report

844 3 Stressed Vegetation-To the extent Visually or
phYSIcally observed or IdentIfied from the mtervlews, areas of
stressed vegetatIon (from somethlOg other than lOsuffiClent
water) shall be descnbed 10 the report

8444 SolId Waste-To the extent Visually or phYSically
observed or Identified from the InterviewS or records revIew
areas that are apparently filled or graded by non-naturai
causes (or filled by fill of unknown onglO) suggestIng trash or
other sohd waste d1Sposal, or mounds or depresstons sug
gestmg trash or other sohd waste dtsposal, shall be descnbed
10 the report

844 S Waste Water-To the extent Visually or phYSIcally
observed or Identlfied from the mtervlews or records revIew,
waste water or other hqUld (lOcludtng storm water) or any
dtscharge lOtO a dram, ditch, or stream on or adjacent to the
property shall be descnbed In the report

8 44 6 Wells-To the extent Visually or phYSIcally ob
served or Identified from the InterviewS or records review, all
wells (Including dry wells, rrngatlon wells, Injection wells,
abandoned wells, or other wells) shall be descnbed In the
report

844 7 Septic Systems-To the extent Visually or phYSI
cally observed or Identified from the InterviewS or records
review, lOdIcatlons of on-SIte septic systems or cesspools
should be descnbed 10 the report

9 Intemews With Owners and Occupants •
9 1 ObJective-The obJeetlve of zntervlewS 15 to obtaUi

1OformatIon 10dIcatlng recognized envlTonmental COnditiOns
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In connecuon WIth the propeny
9 2 Contenr-lntel"Vlews WIth owners and occupants con

SIst of questIons to be asked 10 the manner and of persons as
descnbed In thIS secuon The content of queStions to be
asked shall attempt to obtaIn Informanon about uses and
conditions as descnbed 10 SeCtlon 8 as well as Information
descnbed 10 9 8 and 9 9

9 3 Medlum-QuestIons to be asked pursuant to tlus
seCtlon may be asked 10 person, by telephone or In wntIng,
In the d1screnon of the envIronmental professzonal

9 4 TImmg-Except as specrlied 10 9 8 and 9 9, It IS 10 the
discretion of the envIronmental profeSSIonal whether to ask
questions before duong, or after the sue VISU descnbed 10

Seeuon 8, or 10 some combmanon thereof
95 Who Should be IntervIewed
95 1 Key Sue Manager-Pnor to the SUe VISzt, the owner

should be asked to 1dentIfy a person WIth good knowledge of
the uses and physIcal characten5t1cs of the propeny (the key
sue manager) Often the key szte manager WIll be the
propenv manager, the cluef physIcal plant supel"Vlsor or
head maIntenance person (If the user IS the current propeny
owner, the user has an obhgauon to ldenufy a key szte
manager, even IfIt IS the user lumselfor herself) If a A.ey sUe
manager IS Identified, the person condUCtlng the sUe VISU
shall make at least one reasonable attempt (In wnung or by
telephone) to arrange a mutually convement appo1Otment
for the sue VISU when the key sue manager agrees to be there
If the attempt IS successful, the key sue manager shall be
1Otel"Vlewed 10 conJunCtlon WIth the sue VISU If such an
attempt IS unsuccessful, when conduetmg the sue V1SU, the
envIronmental professzonal shall 10qwre whether an Idenu
fied key sue manager (If any) or If a person WIth good
knowledge of the uses and physical charactemtIcs of the
propeny IS avallable to be 1Otel"Vlewed at that time, Ifso, that
person shall be 1OtervJ.ewed In any case, It IS WItlun the
d1screnon of the envIronmental professlonal to decide whIch
questions to ask before, durIng, or after the szte VISzt or 10
some combmanon thereof

9 5 2 Occupants-A reasonable attempt shall be made to
Intel"Vlew a reasonable number of occupants of the propeny

9 5 2 1 Mulll-Famlly Propenzes-For mulu-famtly resl
denual propertIes, resldennal occupants do not need to be
Intel"Vlewed, but 1f the propeny has nODresldenual uses,
lntel"VleWS should be held WIth the nonresldent1al occupants
based on cntena specrlied 10 9 5 2 2

9 5.2 2 Major Occupants-Except as specrlied 10 9 5 2 I,
If the propeny has five or fewer current occupants, a
reasonable attempt shall be made to 10temew a representa
uve of each one of them If there are more than five current
occupants, a reasonable attempt shall be made to 1OtervJ.ew
the major occupant(s) and those other occupants whose
operatlons are hke1y to Indicate recogmzed enVironmemal
COndltzons In CODDectlOn With the propeny

9 5.2 3 Reasonable Attempts to IntervIew-Examples of
reasonable attempts to 1OtervJ.ew those occupants specIfied In
9 5 2 2 Include (but are not hnuted to) an attempt to
lntervJ.ew such occupants when mak10g the sue VISzt or
calling such occupants by telephone In any case, when there
are several occupants to IntervIew, It IS not expected that the
sue VISU must be scheduled at a tune when they WIll all be
avallable to be lntel"Vlewed

9 5 2 4 Occupant Identlficatlon-The repon shallidennfy
the occupants 1Otel"Vlewed and the duration of thelT occu
pancy

953 PrIor Assessment Usage-Persons 10tervIewed as
part of a pnor Phase I EnVIronmental Sue Assessment
conslStent Wlth tlus praCtlce do not need to be questioned
agaIn about the content of answers they proVided at that
tIme However, they should be qUestioned about any new
Information learned SInce that tIme, or others should be
questioned about condInons smce the pnor Phase I EnVIron
mental Sue Assessment consistent With thIs pract1ce

9 6 Qualltv of Answers-The person(s) 1OtervJ.ewed
should be asked to be as specIfic as reasonably feasible 10

answenng questions The person(s) IntervIewed should be
asked to answer 10 good falth and to the extent of thelT
knowledge

97 Incomplete Answers-Wlule the person condUCtlng
the 1OtervIew(s) has an obhgatlon to ask questions, 10 many
Instances the persons to whom the questions are addressed
will have no obhgauon to answer them

97 I User-If the person to be 1OtervJ.ewed IS the user (the
person on whose behalf the Phase I EnVIronmental SUe
Assessment IS be10g conducted), the user has an obhgatlon to
answer all questions posed by the person condUCtlng the
1Otel"VleW 10 good falth, to the extent of ius or her actual
knowledge or to deslgnate a kev szte manager to do so If
answers to questions are unknown or parbally unknown to
the user or such key sue manager, thIs lntervlew sectlon of
the Phase I EnVIronmental Slte Assessment shall not thereby
be deemed 1Ocomplete

972 Non-user-Ifthe person conduetmg the 1OteMew(s)
asks questions of a person other than a user but does not
receIve answers or receIVes partIal answers, thts sectlon ofthe
Phase I EnVIronmental Sue Assessment shall not thereby be
deemed 1Ocomplete, prOVided that (l) the questions have
been asked (or attempted to be asked) 10 person or by
telephone and wntten records have been kept of the person
to whom the questions were addressed and the responses, or
(2) the questions have been asked In wntIng sent by first class
mall or by pnvate, commerCIal camer and no answer or
1Ocomplete answers have been obtamed and at least one
reasonable follow up (telephone call or wntten request) was
made agaIn askmg for responses

9 8 Questlons AboUl Helpful Documents-Pnor to the sue
VlSU, the propeny owner, key szte manager (If any 15

Identified), and user (If different from the propeny owner)
shall be asked If they know whether any of the documents
hsted 10 9 8 1 eXists and, Ifso, whether COPles can and will be
proVided to the environmental profeSSIonal Wlthm reasonable
tIme and cost constraInts. Even partlal mformatlon proVIded
may be useful If so, the envIronmental profesSIonal con
ductIng the sue VISU shall reVIew the avatlable documents
pnor to or at the begt.nIDng of the sUe VISU

9 8 1 Helpful Documents
9 8 1 1 EnVlI'onment Slte assessment reports,
9 8 1 2 EnVlI'onment audtt reports,
9 8 1 3 EnVlI'onmental pernuts (for example, sohd waste

disposal pernuts, hazardous waste dtsposal pernuts, waste
water permIts, NPDES pernuts),

9 8 1 4 RegtStranons for underground and above-ground
storage tanks,

15
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9 8 1 5 Matenal safety data sheets,
9 8 I 6 Commumty nght-to-know plan,
9 8 I 7 Safety plans, preparedness and preventIon plans,

spill preventIon, countermeasure, and control plans, etc,
9 8 1 8 Reports regardlng hydrogeolOgIC condltIons on the

property or surroundlng area,
9 8 I 9 NotIces or other correspondence from any govern

ment agency relatIng to past or current ViolatIons of enVlTon
mental laws WIth respect to the property or relatIng to
enVlTonmental hens encumbenng the property,

9 8 1 10 Hazardous waste generator notices or reports,
and

9 8 1 11 Geotechmcal studies
99 Proceedmgs Involvmg the Property-Pnor to the sue

VISit, the propeny owner, key sue manager (If any IS
IdentIfied), and user (If dlfferent from the propeny owner)
shall be asked whether they know of (1) any pendlng,
threatened, or past hnganon relevant to hazardous sub
stances or petroleum products m, on, or from the propeny,
(2) any pendIng, threatened, or past admlmstrattve proceed
mgs relevant to hazardous substances or petroleum products
m, on or from the property, and (3) any notlces from any
governmental enttty regardlng any pOSSIble Vlolatlon of
enVlTOnmentallaws or poSSlble habIhty relatlng to hazardous
substances or petroleum products

10 Internews With Local Government OffiCIals

10 1 ObJectlve-The obJectlve of mtervlews WIth local
government officials IS to obtam InformatIon Indlcanng
recognized environmental condmons In connectIon WIth the
property

10 2 Content-Intemews WIth local government offiCials
col1S1St ofquestIons to be asked m the manner and ofpersons
as descnbed In thIs sectlon The content of questIons to be
asked shall be dectded m the dtscretton of the environmental
professlonal(s) conduetmg the Phase I EnVironmental Site
Assessment, prOVided that the questIons shall generally be
d1rected towards IdentifyIng recognized environmental condi
tions m connectlon WIth the property

10 3 Medlum-QUestIons to be asked may be asked m
person or by telephone, m the dtscretton of the environ
mental profeSSional

10 4 Tlmmg-It IS m the dtscretton of the environmental
professional whether to ask questIons before or after the sue
vZSIt descnbed m SectIon 8, or m some combInation thereof

10 S Who Should Be Interviewed
lOS 1 Local Agency OffiClalS-A reasonable attempt

shall be made to Intemew at least one staff member of any
one of the follOWIng types oflocal government agenCies

lOS 1 1 Local fire department that serves the property,
lOS 12 Local health agency or local/regIonal office of

state health agency servIng the area m whlch the property IS
located, or

10 S 1 3 Local agency or local/regIonal office of state
agency haVIng junsdtet10n over hazardous waste dIsposal or
other enVU'Onmental matters In the area In whIch the
property IS located.

10 6 Pnor Assessment Usage--Persons Interviewed as
part of a pnor Phase I EnVironmental Site Assessment
coI1S1Stent WIth thIs praet1ce do not need to be questIoned
agaIn about the content of answers they prOVIded at that

tIme However, they should be questIoned about any new.
InformatIon learned SInce that tIme, or others should be
questIoned about condltIons SInce the pnor Phase I EnViron
mental Site Assessment consIStent WIth thIs praeuce

10 7 Qualltv of Answers-The person(s) mterVIewed
should be asked to be as spectfic as reasonably feastble In
answenng questIons The person(s) interVIewed should be
asked to answer In good faIth and to the extent of therr
knowledge

10 8 Incomplete Answers-Wlule the person conduetmg
the mtervzew(s) has an obbgatlon to ask questIons, mmany
InstanceS the persons to whom the questIons are addressed
will have no obbganon to answer them If the person
conduettng the mtervlew(s) asks questIons but does not
receive answers or receives partIal answers, thIs sectlon shall
not thereby be deemed Incomplete, prOVided that qUestIons
have been asked (or attempted to be asked) In person or by
telephone and wrItten records have been kept of the person
to whom the questIons were addressed and therr responses

11 Evaluanon and Report PreparatIon

11 1 Repon Format-The report offindlngs for the Phase
I EnVironmental Slte Assessment should generally follow the
recommended report format attached as Appencbx X2 unless
otherwtse reqwred by the user

11 2 Documentation-The report should include docu
mentatlon (for example, references, key exhIbIts) to support
the analysIS, opunons, and conclUSIOns found In the report.
All sources, includIng those that revealed no findIngs, shOuld.
be suffiCiently documented to facthtate reconstrllCtlon ofthe
research at a later date

11 3 Contents ofRepon-The report shall mclude those
matters reqwred to be Included In the report pursuant to
vanous proVlSlons of thIs praet1ce In addInon, the report
shall state whether the user reported to the environmental
professzonal any Information pursuant to the user's responst
bthnes descnbed In SectIon 5 of thIs praet1ce (for example,
an environmental lzen encumbenng the property or any
relevant speaahzed knowledge or expenence of the user)

11 4 Credentials-The report shall name the envzron
mental professlonal(s) Involved In conduet1ng the Phase I
Environmental Site Assessment One of two opnons shall be
avadable to address quahficatlons of those persons Involved
In conduetmg the Phase I EnVironmental Site Assessment
(1) the report shall Include a quahficattons statement of the
envIronmental profe~Jnal(s) responstble for the Phase I
EnVironmental Site Assessment arid preparanoD of the re
port, and the quahficatlons statement shall Include relevant
IndIVIdual and corporate quahficatlons, or (2) a wrItten
quahflcatlons statement of the environmental professlonal(s)
responstble for the Phase I EnVironmental Site Assessment
and preparanoD of the report, Includlng relevant IndIVIdual
and corporate quahficatlons, shall be dehvered to the user

11 S OpinIon-All eVIdence of recogmzed eDVU'Onmental
condInons shall be descnbed In full. The report shall Include
the environmental profeSSional's OpmIon of the UDpact of
recognized environmental condmons In connectIon WIth the.
property

11 6 FlndzngS and ConclUSIOns-The report shall have
findmgs and conclUSIons section that states one of the
follOWIng.
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II 6 I 'We have performed a Phase I Envzronmental Sue
Assessment m conformance WIth the scope and hmitatIOnS of
ASTM PractIce E 1527 of (msert address or legal descnp
tlOn], the property Anv exceptIons to or deletIons from tlus
practIce are descnbed m Seet10n ( ] of thIs report ThIs
assessment has revealed no eVidence of recogmzed enViron
mental condltIons m connectIon WIth the property," or

1{ 6 2 "\Ire have performed a Phase I Erv,ronme"'aJS'te
Assessment m conformance WIth the scope and hmltatIons of
ASTM PractIce E 1527 of [msert address or legal descnp
tlOn], the property Anv exceptIons to, or deletIons from, tlus
practIce are descnbed m Seet10n [ ] of thIs report ThIs
assessment has revealed no eVidence of recogmzed enVIron
mental condltions In connectIon WIth the property except for
the follOWIng (hst) "

11 7 Devzatlons-All deletIons and deVIatIOnS from thIs
practIce (If any) shall be lIsted mdlVldually and m detall and
all additIons should be lIsted

11 8 Szgnature-The enVIronmental professlOnal(s) re
sponsIble for the Phase I Envzronmental SUe Assessment
shall SIgn the report

11 9 Addlllonal Servzces-Any addltIonal serVIces con
tracted for between the user and the enVIronmental profes
sional(s), mcludlng a broader scope of assessment, more
detalled conclUSIons, lIabIlItyfnsk evaluatIons, recommenda
tIon for Phase II testIng, remed1atIon techmques, etc, are
beyond the scope of tlus practIce, and should only be
mcluded m the report If so SpecIfied m the terms of
engagement between the user and the envlTonmental profes
szonal

12 Non-Scope ConsideratIons

121 General

12 1 1 Adduzonal Issues-There may be enVIronmental
Issues or conditIons at a property that parties may WIsh to
assess m conneet1on WIth commerczal real estate that are
OUtslde the scope of thIs practIce (the non-scope conSider
atIons) As noted by the legal analySIS In AppendIX Xl oftbIs
practIce, some substances may be present on a property m
quantItIes and under condltIons that may lead to contamma
tiOn of the prapeny or of nearby propertIes but are not
mcluded In CERCLA's defimtIon of hazardous substances
(42 USC § 9601(14)) or do not othel"WlSe present potentIal
CERCLA habIhty In any C'.ase, they are beyond the scope of
thIs practIce

12 1 2 Outszde Standard PraCllces-Whether or not a
user elects to InqUIre Into non-scope cotlSlderatIons In
conneet1on WIth thIs practIce or any other enVIronmental SIte
assessment, no assessment of such non-scope cOtlSlderatIons
IS reqUIred for appropnate Inqwry as defined by thIs practIce

12 1 3 Other Standards-There may be standards or pro
tocols for assessment of potentIal hazards and conditIons
assoClated WIth non-scope condltIons developed by govern
mental entItIes, professional organIZatIons, or other pnvate
entItIes

1214 Llst of Addztlonal Issues-FolloWIng are several
non-scope consideratIons that persons may want to assess In
connectIon WIth commercIal real estate No ImplIcatIon IS

Intended as to the relatIve Importance of Inqwry Into such
non-scope consideratIons, and thIs hst of non-scope cotlSld
eratIons IS not Intended to be all-InclUSive

12 1 4 1 Asbestos-Contalmng Matenals,
12 142 Radon,
12 1 43 Lead-Based Pamt,
12 1 44 Lead In Dnnlang Water, and
12 14 5 Wetlands
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APPENDIXES

(Nonmandatory InformatIOn)

Xl LEGAL BACKGROUND TO FEDERAL LAW AND THE PRAcrICES ON ENVIRONMENTAL
ASSESSMENTS IN COMMERCIAL REAL ESTATE TRANSAcrIONS

INTRODUCTION

The legal sectIon of SubcommIttee E50 02 on EnVIronmental Assessments In CommerClal Real
Estate TransactIOns proVides the folloWIng background to the ComprehensIve EnVironmental
Response, Compensauon, and Liability Act (CERCLA), as amended mcludmg amended by the
Superfund Amendments and Reauthonzauon Act (SARA), 42 USC §9601 et seq The background
to CERCLA, commonly known as the Superfund law, outhnes the potenual llability for the
cleanup of hazardous substances avaIlable defenses to such habl1lty, appropnate mqwry under
Superfund, statutory defimtlOn of hazardous substances, petroleum products and petroleum
excluslOn to CERCLA, and reasons why certam enVU"onmental-hazards are excluded from the
scope of Superfund and thIS praeuce and Praeuce E 1528

There are several elements of Superfund hability and the commonly termed "mnocent
purchaser" defense, that anses out of the statutory thrrd-party defense, that may Impact on the
development and understandmg of thIS practIce and Praeuce E 1528

•

XII Superfund Lzabzlztv
XIII All of the followmg elements of hability under

Superfund must be estabhshed by a plamtIff before a
defendant wIll be held hable under superfund for a govern
ment s response costs 7

Xl I lIThe SIte IS a facUlty, as defined at § 9601(9),
XIII 2 A release or threatened release of a hazardous

substance from the SIte occurred (release IS defined at
§9601(22) as any amount of any hazardous substance,

hazardous substance" IS defined at § 9601(14) (see statutory
defimuon of "hazardous substance"),

X1 1 1 3 A release or threatened release caused the plaIn
tIff to mcur response costs Response costs are defined at
§9601(25) to mean costs related to both removal acUons
(§ 9601(23» and remedIal aeuons (§ 9601(24», and

XII 1 4 Defendants fall WIthm at least one of the four
classes of responSIble partIes 8

42 usc §9607(a) (All statutory references are to Title 42 of the Unned States
Code unless otherwlSe speCIfied.) See United States versus Aceto AgrIcultural
ChemIcals Corp 872 F 2d 1373 (8th Or 1989) Pnvate plalnuffs. as well as the
government. may seek response costs under Superfund from defendants. Wlule
many users of these ASTM praCtlces or other pnvate parnes may thInk In terms of
how to defend agaulst Superfund habthty they should recognIZe that they may
deCide to conduct cleanup acuons and seek response costs from other parnes

8 The four classes of potentially respollSlble parnes (PRPs) are hsted as
§ 9607(a) as follows

(/) Owner and operator of a facthty (See § 960 I (20)(A) the term owner or
operator~ does not mclude a person who WIthout parnctpatmg m the
management of a faCility holds mdiCla of ownershtp pnmanly to protect
hIS secuntv mterest m the faetllty In re Bergsoe Metal Corporal/on 910
F 2d 668 (9th Clr Aug. 9 1990) GUIdIce versus BFG Elearoplatlng and
Manufacturmg Co 732 F Supp 556 (W 0 Pa 1989) United States v
MirabIle 23 ERC 1511 (E D Pa. 1985) But see United States versus Fleet
Factors Corp 90 I F 2d 1550 (II th Clr 1990) Unlled States versus
Maryland Bank and Trust Co 632 F Supp 573 (0 Md. 1986) For
clanficatlon of the secunty Interest exclUSIon see EPA s rule on lender
habthty under CERCLA 57 Federal Register 18344 (Apnl 29 1992)

(2) Any person who at the time ofdtsposal of any hazardous substance owned
or operated any facthty at wluch such hazardous substances were dtsposed
of

(3) Any person who by contract. agreement. or OtherwlSe arranged for dJsposaI
or treatment or transport of hazardous substances. and

(4) Any person who accepts hazardous substances for transport to a faCJhty
selected bv such person

X 1 1 2 In order to recover response costs, a government
plamtlffmust prove that the costs were not inconSIStent WIth
the National Oll and Hazardous Substances PollutIon Con
tingency Plan (commonly referred to as the NatIonal ContIn
gency Plan or NCP), 40 CFR § 300 9 A pnvate plmntrlTmust
prove Its costs were necessary costs of response and that the
response aeuon was conSIStent WIth the NCP 42 USC §9607.
(a) 10

X 1 1 3 If there IS a release or threatened release of
hazardous substances on a SIte, pnvate partIes, even If they
are not PRPs, may deClde to incur response costs and seek
recovery from other pnvate partIes, and PRPs may seek
contnbutIon from other PRPs

Xl 1 4 There IS an Important dIfference between govern
ment's burden to show that Its response costs are "not
InCOnSlstent WIth the NCP" and the burden a pnvate partv
bears to show that Its response costs are "consIstent WIth the
NCP" See § 9607 (a}(4)(A) and (B) Courts have Interpreted
thIs statutory dIfference to give the government a rebuttable
presumptIon that Its response costs are CODS1Stent WIth the
NCP, whereas a pnvate party who undertakes response costs
and seeks recovery from respoDSlble parnes bears the burden
of prOVIng Its response was consIStent WIth the NCP 11 The
EPA takes the poslUon that a pnvate party who undertakes a
response aetlon must be only In "substantIal comphance",
rather than stnet techmcal comphance, WIth the NCP, as
long as a CERCLA-qualIty cleanup IS achIeved The NCP
reqwrements for a pnvate party response-aeuon are set forth
at 40 CPR § 300 700

X12 Defenses to Lzabzluy

9 The Nauonal Conungency Plan IS the federal government s bluepnnt on how
hazardous substances are to be cleaned up pursuant to CERCLA

10 See Dedluun Water Co versus Cumberland Farms DQlry Inc 889 F 2d
1146 (1st CIf 1989) other cases ate<! at ABA, Natural Resources Energy and
EnVIronmental Law /989 The Year In RevIew p 21S Note ISS

II Am/andPropertIes Corp versus Alummum Co of.Amenca. 711 F Supp 7.
794 (D NJ 1989) ArtesUUl Water Co versus New Castle CoUllly 659 F Su
1269 1291 (0 Del 1987) Untted StOleS versus Northeastern Pharmflceuttali and
ChemIcal Co 579 F Supp 823 (WD Mo 1984) aifd In part revd on other
grOU1lds 810 F 2d 726 (8th Ctr 1986)
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Xl 2 1 AssumIng all the elements ofhability eXist, a party
may avoId hability only by meetIng one of the defenses hsted
In § 9607(b) These hsted defenses are exclUSIve of all
others l2 Seenon 9607(b) states (emphasIs added)

There shall be no hablhty under subsectIon (a) for a person
othel"Wlse lIable who can establIsh bv a preponderance of the
eVIdence [the lowest eVldennary standard avaIlable meamng
more probable than not] that the release or threat of release of a
hazardous substance and the damages resulnng therefrom were
caused solely by-
1) an act of God
2) an act of war;
3) an aCI or omiSSIOn ofa thzrd pany other than an employee or
agent of the defendant, or than one whose act or omISSion occurs
In connectIOn WIth a contractual relationshIp [see the defimnon
of contractual relanonslup" in Xl 22], eXlStlng dIrectly or
mdlI'eetly, WIth the defendant ,Ifthe defendant estabhshes by
a preponderance of the eVIdence that (a) he exemsed due care
WIth respect to the hazardous substance concerned and (b)
he took precaunons agaInst foreseeable acts or omIssIons of any
such thIrd party and the consequences that could foreseeably
result from such acnons or omlSSlons ..

Xl 22 Under §960 1(35)(A), a contractual relatIonshIp
"Includes, but IS not hnnted to, land contracts, deeds, or
other Instruments transfemng tItle or possessIon " These
contractual relatIonslups With tlurd partIes ehmmate the
defense to hability unless the defendant IS an Innocent
purchaser Or as stated by the statute at § 9601(35)
(A)(emphas15 added), a contractual relatIonslnp With the
thud party defeats the defense

• unless the real property on wtuch the faethty IS located was
acqwred by the defendant after dIsposal or placement of the
hazardous substance and one or more of the follOWIng
ClICUmstances IS also establIShed by the defendant by a prepon
derance of the eVIdence

(I) At the nme the defendant acqwred the faethty the
defendant did not know and had no reason to know that any
hazardous substance whIch IS the subject of the release or
threatened release was dISPOsed of on m or at the facility

(11) The defendant IS the government
(lll) The defendant acqwred the faethty by mhentance or

bequest."

Xl 23 Therefore, the so-called lDnocent purchaser de
fense arIseS out of the tlnrd-party defense of § 9607(b)(3)
Restated, tins defense to Superfund hablhty IS avallable only
1f the defendant shows the follOWing.

Xl 2 3 1 The release or threat of release was caused solely
by a thud party,

Xl 232 The thIrd party IS not an employee or agent of
the defendant,

XI 2 3 3 The acts or OmlSSlons of the tlnrd party dId not
occur lD conneenon Wlth a dIrect or mdIrect contractual
relatIonslup to the defendant, or If there was a contractual
relatIonslup, the defendant acqwred the property after dlS
posal or placement of the hazardous substance, and at the
tIme the defendant acqwred the facility the defendant did

12 UfIIled States venus Aceto AgncuJluraJ ChemlClJis Corp 872 F 2d 1373 (8th
Cit 1989) But see Umted Slates versus Mansoi lru: 725 F Supp 833 (M D Pa.
1989) (eqUItable defenses under CERCLA may be aVlll1able after the development
ofa factual record)

not know and had no reason to know that any hazardous
substance that IS the subject of the release or threatened
release was dIsposed of on, m, or at the facility, and

Xl 2 3 4 The defendant exerCIsed due care Wlth respect to
the hazardous substances and took precautIons agaInst
foreseeable acts or Ol1l1SSlons of the tlurd party

Xl 24 The statute then states at § 9601(35)(B) (emphasIS
added)

To establISh that the defendant had no reason to know, as
prOVIded [above], the defendant must have undenaken at the
tIme of acqulsltlon all appropnaze mqUlry mto the previous
ownershIp and uses ofthe proPenY COnsiStent With good commer
Cial or customary practlce In an effort to mInImIze bability
[T]he court shall take Into account any speaahzed knowledge or
expenence on the part of the defendant, the relanonstup of the
purchase pnce to the value of the property If uncontamInated,
commonly known or reasonably ascerta.mable Informanon
about the property, the obVIOusness of the pxesence or hkely
presence of contamlDanon at the property, and the ability to
detect such contamlnatton by appropnate mspectlon "

X13 AppropTlate InquIry In CommercIal Real Estate
TransactIOns

X13 lOne of the major qUestIons that partIes to com
meI'Clal real estate transactJ.ons face when CODSldenng therr
potentIal Superfund hablhty 15, "What level of mqwry mto
the preVIOUS ownershIp and uses of the property 15 appro
pnate to estabhsh the mnocent purchaser defense to
Superfund hablhty?" These pra.ctlces are structured to artIc
ulate the level ofInquuy under Superfund that 15 appropnate
for dtfferent SltuatIons.

Xl 32 The AppropTlate Level o/Inqulry ~

Xl 321 The level of envrronmentallnqwry that 15 ap
propnate under Superfund cannot be the same for every
property or every party to a real estate transactJ.on The level
of Inquuy, m fact, Wl11 change dependIng on the partIcular
property or party mvolved In a transaetJ.on The statutory
language, Congre5S1onallnstory, and common sense support
tins conclUSIon

Xl 3 2 2 First, It must be noted that httle case law eXiSts
to serve as gUIdance about the mxmmum level ofmqwry that
Wlll be deemed appropnate for the lDnocent purchaser
defense See, for example, Untted States versus Serafinz, 706
F Supp 346 (M D Pa 1988), and 1990 US D1st. LEXIS
18466 (M D Pa 1990) (By entertalmng disputed facts as to
the custom and praetJ.ce of VieWing land pnor to purchase,
the court lIDphed that appropnate mqwry necessanly vanes
on a SIte-bY-SIte baslS), Untted States versus Pacific HuJe and
Fur Depot Inc, 716 F Supp 1341 (D Idaho 1989) (No
Inqwry was reqwred by those who receIved an ownerslup
mterest In property VIa corporate stock transfer and wananty
deed under the facts of tins case), Internatzonal CI,nzcal
Laborato71es Inc versus Stevens, 30 ERe 2066, 20 ELR
20,560 (E D N Y 1990) (Despite a long hlStory of tOXiC
wastewater dIsposal and presence of the SIte on the state's
hazardous waste dIsposal SIte llSt, the purchaser estabhshed
the Innocent purchaser defense smce there were no VlSlble
envrronmental problems at the Slte, the defendant had no
knowledge of enVIronmental problems at the Slte and the
purchase pnce dId not reflect a reduCt10n on account of the
problem)

Xl 3 2 3 Wh1le the statute does not specrlically dIstm-
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'4 The mablhty to prove a nepbve creates a dilemma for the potcDtJa1
defendanL If the party S IDqwry d1scovers contallUnauon then under the statute
the party WJ1l not be able to 3vad Itself of the IDnoc:eDt purchaser defense If the
Inqwry does not discover contallUDatlon., EPA or another pnvate pany can argue
ID a MSPQDSe aet10n that the 1IKIwry was not "apprnpnateft and, thezd'ore. the
defeDdant can have no defense. TIns dilemma IS exphCltly m:ogzuzed by the
SubcolllIlllttee ESO 02 as beyond any reasonable IDterpretatlon of Congrasaonal
IDteDL The scope of the ESO 02 Standard Pracuces resolves the pany s~
the only reasonable way by stal1Dg: "It should not be concluded or assumed
the~wasnotapprnpnate1lKlwrym~~~the1lKlwry~not~

ellISbD8 m:ogzuzed enVU'OnmeDtal condltlODS m CODDeCllOD wttb •
EnVU'Onmental SIte assesmIenlS must be evaluated based on the reasonableness of
the JUdgments made at the time and under the cm:umstances m wIuch tbey~
madc." Sec 4 S 4
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Phase I ESA Since some commeI'C1al or Industnal propertI.
routinely undergo, In the exeI'C1se of good commeraal and
customary praCUces, intrusIve samphng (typIcally a Phase II
ESA actlVlty) Therefore, since routinely some propertles
undergo samphng, an infleXIble standard would reqwre
samphng of all propertIes, no matter what Its use Thts could
not have been the Intended result of SARA

Xl 33 The Mmlmum Inqumes co Satisfy All Appropriate
Inquiry

Xl 33 I RecogD.1Zlng that mqurry changes WIth the un
derlymg CIrcumstances, the next question concerns that level
of Inqurry, If any, that Superfund requrres to utIhze the
Innocent landowner defense

Xl 3 3 2 As noted above, In some real estate transactions
a Phase II ESA 15 rOUtlnely conducted A Phase I ESA 15

conducted In these transaetlons only as a necessary prereqm
Site to outhne the scope of the Phase II ESA A Phase II ESA
typically Involves talang SOll, water, and arr samples to
detenmne therr contamlnant content or venfy that no
contammants are present or hkely present. Note, however,
that thlS Slmphstlc outhne of the Phase II ESA IS lIllSleadlDg
SInce the party can always dIg down one foot deeper, take
one more sample, or conduct one more test. The problem of
how much Inqurry 15 conducted, or at what level a party
should begm, Involves proVing a negatlve, 1 e, that no
contamlDatlon 15 present 14 SInce, accordIng to the statute,
mqWfles should be Judged by the crrcumstances extStUlg at
the tlme of acqUlSltlon, then there could be some propertl.
and parnes to real estate transaetlons where It may
appropnate to begIn the Inqurry Wlth an Intruslve Phase II
ESA In order to Invoke the Innocent purchaser defense to
habwty

Xl 333 At the other extreme, the mtmmum level of
Inqwry that a party would be expected to conduct 15 found
by looking at the least envrronmentally obtrusive class of
property and party from a CERCLA perspeetlve Tlus
transaetlon hkely Involves the lay buyer of a home or the
renter of an apartment. Assumtng these partles meet the
other prereqUlSltes for the Innocent purchaser defense, what
level of envrronmental Inqurry must they conduct to aVOid
Superfund hability? Whtle there are no recorded court cases
on thlS ISSue, the answer 15 probably none, unless a partlcular
restdentlai purchaser or renter has some speaahzed knowl
edge about or expenence With the property lD quesuon that
would lead a court to conclude that some quesuons should
have been asked Beyond these rare Sltuatlons, It 15 Inghly
unltkely that Congress Intended to saddle hOUSIng consumers
With the burden ofInvesugaung or cleamng up contaminated

13 H R. Rep. No 962, 99th Cong. 2d Sess. 187 (1986) repmued azl986 US
Code Cong. and AdmIn News 3276 3280

Xl 326 Because few cases address the standard of
Inqwry tn the Innocent purchaser defense and the legtslaUve
htstory descnbmg CongressJ.onal mtent IS sparse, common
sense 15 a useful gwde lD mterpreung statutory language If
CERCLA mandated that the level of mqurry be the same for
every property or potentlal defendant, then a lay consumer
(renter or buyer) of a home, a purchaser of a small
enVlIOnmentally bemgn bUSIness, and a mulunatlonal corpo
rate buyer of an mdustnal complex would have to conduct
the same envrronmental Site assessment (ESA) of the dtf
ferent propertIes In quesuon AddItlonally, the statute makes
no mentton of a Phase I ESA or any other spectfic type of
mqwry one IS to conduct m order for the tnqwry to be
deemed appropnate If all Inqmres had to be at the same
level to be "appropnate", It would be illogIcal to stop at a

gUlSh certam types of propertles and uses from others, or
certain types of parnes from others, It does hst certain factors
courts should conSIder In determtmng whether one's Inqurry
under the crrcumstances IS appropnate The statute as
explained In X I 2, reqwres a court to consIder a party's
spectahzed knowledge or expenence The statute further
mandates a court to consIder what IS 'reasonably
ascertainable lDformatlon about the property", what con
tamtnatlon IS obViously present, and the party s "ability to
detect such contamInation" The very use of terms such as
"appropnate" and "reasonably", and the use of "specIahzed
knowledge and expenence" and "ability" In conJuncuon
With the specrlic person attempttng to utilize the defense
signIfies that Congress dId not Intend the appropnateness of
the tnqurry be Judged by a bnght hne standard If It so
mtended, Congress would have stated, but dId not, that the
same Inqurry should be made tn every case

X I 3 2 4 What 15 reasonable and obVIOUS to one party
may not be so to other pames, and ability, by necesSIty,
vanes among all partles The statute, therefore, recogmzes
that drlferent propertIes and partles must be treated dIffer
ently That 15, dIfferent partles may conduct dIfferent levels
of Inqurry appropnate to therr crrcumstances

X I 3 2 5 The statutory standard of "appropnate tnqurry"
suggests the level of mqwry will depend on the crrcum
stances and the underlyIng facts Since the facts are almost
always drlferent, the level of tnqurry must change Wlth them
The legtslauve htstory on thlS partlcular Issue demonstrates
that Congress tntended that the level of Inqurry changes Wlth
the type of property and party' 1J

The duty to tnqwre under tins proVlSlon shall be Judged as ofthe
tune ofacqWSltlon Defendants shall be held to a Ingber standard
as pubhc awareness of the hazards lISSOCl3ted With hazardous
releases has grown, as reflected by tins Act, the 1980 Act
[CERCLA] and other Federal and State statutes
Moreover good commc:raal or customary practIce With respect
to IDQwry In an effort to mlmnuze habwty shall mean that a
reasonable lOqwry must have been made 10 all ClI'Cumstances, In

hgbt of best busmess and land transfer pnnClples
Those engaged 10 commemal transaet10ns should, however, be
held to a Ingber standard than those who are engaged In pnvate
restdentJal transaetJ.ODS.
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SItes In fact, EPA has ISSUed a statement of enforcement
pohcy to the effect that It will not generally pursue owners of
sIngle fannly restdences pursuant to CERCLA 15 Therefore,
for some properties and parttes to real estate transactions, It
IS appropnate to conduct no enVIronmental mqmrv 10 order
to meet one's mnocent purchaser defense to habthty

Xl 3 3 4 The mlD1mUm level of appropnate mqwry
under Superfund, therefore, ranges from no spectahzed
mqmry to conducttng an mtruslve Phase II ESA In order to
sattsfy these pracuces, to do no spectahzed mqwry, such as
the Transactton Screen or Phase I ESA, IS not enough for
commerctal real estate transaeUons Under current commer
ctal and customary praCUce and 10 hght of best busmess and
land transfer pnnClples, however, no enVIronmental site
assessments are conducted 10 many real estate transacuons
particularly those 1OvolVlng smaller properties, vacant land,
or transaCUons of low monetary value ThIs pracuce and
Praeuce E 1528 and the mtmmum level of 10qwrv under
these pracuces, actually ratses the average level of 10qwry
that should be performed where the parties want to come
Wlthtn the proteeuon of the mnocent landowner defense

Xl 335 The burden of proof 15 on the defendant to
sustam by a preponderance of the eVIdence, the 1Onocent
purchaser defense Thts IS the least onerous burden of proof
avaIlable to a party 10 hugauon The defendant must show
only that the eVIdence offered to support the level of10qwry
that was taken at the ume of acqWSluon 15 of greater weight
or more conVlnClng than the eVIdence offered 10 oppoSlUon
to It In other words, the eVIdence on the 10qwry Issue taken
as a whole shows that the fact sought to be proved 15 more
probable than not. There may be techmcal or bUSIness
judgments on whether the 10qwry conducted or any other
fact 10 a particular case 15 suffiClent to meet the needs or
concerns ofa party to the real estate transacuon The bottom
lme, however, 15 that the judgment on whether the spect.fic
facts of a case, 10 hght of statutory language, are suffiClent to
produce habthty or a VIable defense to hablhty IS a legal one
and such judgments constttute the praCUce of law

Xl 336 Pracuce E 1528 15 deSIgned as the nummum
level of1Oqwry to sausfy the practtce from whlch a party to a
commerctal real estate transactton should proceed, recog
IllZlDg that some parties to some commerCIal real estate
transacuons may WIsh to proceed by begmmng WIth a Phase
I or a Phase II ESA

XI 4 Statutory Definltlon ofHazardous Substance
Xl41 The statute at 42 USC § 9601(14)(A - F) defines

hazardous substance by refernng to five other statutes as well
as to Superfund's own § 9602 The followmg 15 a descnpuon
of the relevant portions of the other statutes and § 9602 of
Superfund.

42 USC § 9601(14)(A) [A]ny substance designated pmsuant
to sectIon 1321(b)(2)(A) of TItle 33 ~ Title 33 USC § 1321 hes
Wltbm the Qean Water Act and refers to among other thIngs
hazardous substance habIhty 33 USC § I321(b)(2)(A) states that
the EPA shall develop as may be appropnate regulauons
destgnaung as hazardous substances, other than Oll as defined lD
tIus sectIon such elements and compounds winch when dls
charged lD any quanuty lDtO" the naVigable waters of the Umted

15 EPA PO/ICY Towards Owners of ReSlde7lllaJ Property at Superfund Sues
OSWER Dm:clIve No 9834 6 July 3 1991
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States present an ImmlDent and substantJal danger to the
pubhc health or welfare, lDcludmg, but not hmtted to fish
shellfish, wJ.1dhfe, shorelIDes and beaches."

42 USC § 960I(l4)(B) "[A]ny element, compound, mIXture,
solution or substance desIgnated pursuant to section 9602 oftlus
title" SeCtIon 9602 gIves EPA the authonty to desIgnate as a
hazardous substance such elements. compounds. 1D1Xtures,
solutions and substances whIch, when released lDto the enmon
ment may present substantJal danger to the pubhc health or
welfare or the enmonment "

42 USC § 9601(14)(C) "[A]ny hazardous waste haVing the
charactenstlcs Identrlied under or hsted pursuant to section 300 I
of the Sohd Waste Dtsposal Act [42 USCA §6921] (but not
mcludmg any waste the regulation of whtch under the Sohd
Waste DISposal Act [42 USCA §6901 et seq] has been sus
pended bv Act of Congress) " The Sohd Waste Dtsposal Act of
1980 amended the Resource Conservation and Recovery Act
(RCRA) 42 USCA § 6921 of RCRA proVides authonty to the
EPA to develop cntena for Identuymg charaetenstlCS of haz.
ardous waste and for hstIng paruculat hazardous wastes Wltlun
the meamng of42 USCA § 6903(5) of RCRA RCRA, § 6903(5)
defines hazardous waste to mean

'a sohd waste, or combmauon of sohd wastes, whIch because
ofIts quanuty, concentration or phYSIcal. chemtcal. or 1DfeCtJous
charaetenstlcs may-

(A) cause, or slgmficantly contnbute to an mcrease lD mor
tahty or an lOcrease 10 senous lI'revemble. or mcapact.
tatmg reversIble, illness or

(B) pose a substantJal present or potenual hazard to human
health or the enmonment when tmproJ)Crly treated,
stored, transported, or dIsposed ot or otherwtse man
aged."

For the Identlficatlon and hstm.g of hazardous wastes under
RCRA, see 40 CFR §§ 261 1 et seq

42 USC § 9601(14)(0) [A]ny toXIC pollutant hsted under
Secbon 1317(a) ofTltle 33" Secbon 1317(a) ofTitle 33 refers to
toXIC and pretreatment effiuent standards under the Qean Water
Act. The EPA 15 charged 10 tIus sectlon With pubhshmg and
reVlSlng from time to Ume a hst of toXIC pollutants, talang , lOto
account toXICIty of the pollutant, Its pemstence, degradability,
the usual or potential presence of the affected orgamsms lD any
waters., the Importance of the affected orgamsms, and the nature
and extent of the effect of the toXIC pollutant on such organ
ISms ~ Each toXIC pollutant hsted accordmg to tlus section sball
be subject to effiuent lmntauons. For toXIC pollutant effiuent
standards, see 40 CFR §§ 129 1 et seq

42 USC § 9601(l4)(E) '[A]ny hazardous all' pollutant hsted
under Secuon 112 of the Qean All' Act [42 USCA § 7412]"
Secbon 7412 of Title 42 deals With national eIDJSSlon standards
for hazardous all' pollutants The EPA 15 charged here With
pubhslung and reVlSlDg from Ume to Ume 'a hst whtch lOcludes
each hazardous all' pollutant for whJ.ch [It] lDtends to estabhsh an
elDJSSlon standard under tIus section" The term "hazardous aIr
pollutant" means an all' pollutant that 10 EPA's Judgment
causes, or contnbutes to all' pollution wluch may reasonably be

antiCIpated to result 10 an lDcrease lD mortahty or an mcrease ln
senous IrreversIble or lOcapaCllaUng revCl'Slble illness." For
eD11SS1on standards for hazardous pollutants. see 40 CFR § 61 0 I
etseq

42 USC § 9601(l4)(F) [A]ny ImIDlDently hazardous chem
lcal substance or IDlXture WIth respect to wluch the (EPA) has
taken aCtIon pursuant to SeCtIon 2606 ofTItle 15 ., Secbon 2606
of TItle IS deals With Imnunent hazards under the ToXIC
Substances Control Act (TSCA) The EPA 15 authonzed under
15 USC § 2606 to seIZe an tmmtnently hazardous cheoucal
substance or ID1Xture or seek other rehef such as n:qwnng noUce
to users of the chenucal substance or pubhc notice of the nsk
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assoctated WIth the substance or mixture The term 1m
mmently hazardous chemlcal substance or mIXture means a
chemical substance or mIXture which presents an Immment and
unreasonable nsk of senous or WIdespread InJury to health or the
enVironment

Xl 42 After Subsect10ns A-F, outhned above the
Superfund defimuon of "hazardous substance" lD § 9601(14)
then goes on to state

The term does not Include petroleum mcludmg crude 011 or
any fraenon thereof wiuch IS not otherwIse SpecIfically hsted or
desIgnated as a hazardous substance under Subparagraphs (A)
through (F) of thts paragraph, and the term does not mclude
natural gas, natural gas hqwds, hquefied natural gas, or synthetIc
gas usable for fuel (or mIXtures of natural gas and such synthetIc
gas) "

Xl 4 3 The EPA has collected a lIst of "those substances
m the statutes referred to lD SectIon 101(14) of the Act [42
USC § 9601(14)]" 40 CFR § 302 1 (1989) ("LIst of Haz
ardous Substances And Reportable QuantItIes," 40 CFR Part
302) ThIs lIst changes With notIces lD the Federal Register
Also, any tIme a new hazardous waste IS hsted, the waste
automatIcally becomes a hazardous substance

XIS Petroleum Products
X151 Under the petroleum exclUSion of CERCLA (42

USC § 960 l(14», petroleum and crude 011 have been exphc
Itly excluded from the defimtIon of hazardous substances
under CERCLA Nevertheless, petroleum products are lD

cluded WIthIn the scope of both praCtIces because they are of
concern In many commeraal real estate transaCtIons and
current custom and usage IS to lDelude an InqUIry tnto the
presence of petroleum products In an enVIronmental site
assessment InclUSion of petroleum products WIthIn the
scope of the praCtIces IS not based upon the apphcability, If
any, of CERCLA to petroleum products

XIS 2 One reason to lDclude petroleum products WithIn
the scope of the practIces IS because to do so reflects custom
and usage when enVIronmental assessments are conducted
In connectIon With commeraal real estate transactIons, they
customarIly lDclude an assessment of the presence or hkely
presence of petroleum products under condItIons that may
lead to contamlDatIon For example, enVlfOnmental assess
ments ordInanly seek to assess whether there may be
underground or above-ground storage tanks that may be
leakIng, whether those tanks contain petroleum products or
some other product

Xl 53 In addItIon, although CERCLA may exclude pe
troleum products, other laws reqUIre cleanup of releases or
spills of petroleum products For example, petroleum prod
ucts sometimes (for example, when they cannot be reclaImed
from sod) become hazardous wastes subject to RCRA
SubtItle C (42 USC § 6921 et seq), must be cleaned up If
released from underground storage tanks pursuant to RCRA
SubtItle I (42 USC § 6991 et seq), must be cleaned up
pursuant to the 011 PollutIon Act of 1990 (33 USC § 1321 et
seq), and must be cleaned up If released Into the naVigable
waters of the Umted States pursuant to the Oean Water Act
(33 USC § 1251 et seq)

Xl 54 Moreover, case law and EPA tnterpretatlons of the
petroleum exclUSIon reqUIre an analysIS of the facts of each
case to detenmne whether a particular petroleum product IS

mcluded In CERCLA's petroleum exclUSIon The eXclUSIon.
has been broadly Interpreted to exclude gasolIne and leaded
gasohne from CERCLA's defiDltIon of hazardous substances
regardless of the fact that gasohne and leaded gasohne
contaIn certaIn mdIgenous components and addItIves whIch
have themselves been designated as hazardous pursuant to
CERCLA See Wllshlre Westwood Assoclates versus Atlantlc
Rlchfield Corporatlon, 881 F 2d 801 (9th Crr 1989) The
tnterpretatIon was narrowed when a JUdICial dIstInctIon was
made between petroleum fractIons produced by d1stl1latIon
processes and waste products resultmg from contamInated
tank scale See Umted States versus Western Processmg Co ,
761 FSupp 713 (WD Wash 1991) Another decISIon
narrowly Interpreted CERCLA's petroleum exclUSIon to be
lnapphcable to od-related wastes contaInIng hazardous sub
stances because the pnmary purpose of the exclUSIon IS to
remove "spills or other releases stnctly of all" from the scope
ofCERCLA response and hability (not releases ofhazardous
substances mIXed WIth od) See Czty of New York versus
Exxon Corporatlon, 744 F Supp 474 (S D N Y 1990) For
addItIonal dIscUSSIon, see EPA Memorandum entItled, "The
Petroleum ExclUSion Under the ComprehenSIve EnVIron
mental Response CompensatIon and Liability Act," ISSUed
by EPA's General Counsel, FranClS S Blake, July 31, 1987

X16 Excluszon ofCenam Hazards From Superfund
Xl 6 1 The InformatIon that follows IS proVided to ex

plaID why these potentIal enVironmental hazards are not
covered by Superfund's appropnate mqwry respoDSlblhtIes.

XI 6 2 As a prehmmary matter, It should be noted that an •
enVIronmental SIte assessment that does not address sub
stances excluded from CERCLA (whether those substances
are excluded because they are petroleum products or by
vutue of other charactenstlcs) but that OtherWIse constitutes
"all appropnate InqUIry Into the preVIous ownerslup and
uses of the property coDSlStent WIth good commeraa1 or
customary practice" should nevertheless entItle the user to
the Innocent purchaser defense, assumIng that other reqUIre-
ments of the defense are met.

X163 Radon
XI 6 3 1 A case dIscUSSIng Superfund and radon 15 Amoco

O,l Company versus Borden Inc, 889 F 2d 664 (5th Clf
1989) TIns case dealt With a pnvate cost recovery action by
the buyer ofa site agaInst the seller for response costs relatIng
TO radiatIon from Dhosphogypsum wastes left on the SIte
Radon emanated from these radIoactive wastes The case
potnts out that the "EPA has deSIgnated radIonuchdes as
hazardous substances under § 9602(a) of CERCLA Ad-
dItIonally, the EPA under § 112 of the Oean AIr Act
hst radIonuchdes as a hazardous aIr pollutant Radon and Its
daughter products are coDSldered radIonuchdes, whIch are
defined as 'any nuchde that elDlts radIatIon ,,, Therefore,
radon IS a CERCLA hazardous substance Also, when
dlScuss1Dg what constitutes a release of a hazardous sub
stance under the statute, the statute IS plam that there IS no
quantItative reqUIrement and that a release, broadly defined
at 42 USC § 9601(22), ofany amount constitutes a CERCLA
release

X16 3 2 LIability under Superfund depends on severaJA
factors, as noted lD Xl 1 Only one of four factors IS~~
release or threatened release of a hazardous substance The
other three factors are (l) the SIte 15 a facility, (2) the
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defendant falls Wlthtn at least one of four classes of poten
tIally responsIble partIes (PRPs), and (3) the release or
threatened release caused the plaIntIff (that can be the
government or another pnvate party) to Incur response costs
Further, response costs must not be InCOnSIstent Wlth the
National ContIngency Plan (NCP), and must not be lzmlted
by § 9604(aj(3j And, of course, there IS no need to raIse the
mnocent purchaser defense and Its appropnate mqwry
reqUIrements unless the elements of habLhty will be met

Xl 633 Where radon from any source occurs In a
bwldIng, three of the habLhty elements under CERCLA are
met There IS a release ofa hazardous substance, the buI1dlDg
IS a facility, and we can assume the defendant IS a PRP
However, under 42 USC § 9604(a)(3)(A), "[r]emechal actIons
taken In response to hazardous substances as they occur
naturally are speCIfically excluded from the NCP and are
therefore not recoverable" Amoco Oil Company versus
Borden Inc, 889 F 2d at 570 The statute IS plaIn 16

(3) LtmltatIons on response
The PresIdent shall not prOVIde for a removal or remedIal

actIon under tlus sectIon m response to a release or threat of
release-

(A) ofa nazurallv occumng substance In ItS unalteredform or
altered solely through nazurallv occumng processes or
phenomena from a locatIon where It IS naturally found

(B) from products which are part of the structure of and
result In exposure WithIn, residentIal bUIldmgs or bUSIness
or commuDIty structures,17 or

(C) Into pubhc or pnvate dnnlang water supphes due to
detenoratIon of the system through ordInary use I g

(4) ExceptIon to lImItatIons
NotWIthstandmg paragraph (3) oftlus subsectIon, to the extent

authonzed by thIs sectIon the PresIdent may respond to any
release or threat of release If m the PresIdent's dIsc:retIon, It
constItutes a pubhc health or enVIronmental emergency and no
other person With the authonty and capability to respond to the
emergency WIll do so In a tImely manner"

Xl 6 3 4 Therefore, no habLhty under CERCLA attaches
for naturally occumng radon If a party to a real estate
transaetlon wants to look for radon WlthlD a bwldlDg, no
amount ofradon InvestIgation will have any beanng on one's
mnocent purchaser defense under Superfund. InvestIgation
of naturally occurnng radon would be Included, 1f at all, In

the portIon of the practIce that deals Wlth non-scope ISSUes
Xl 6 4 Asbestos
Xl 6 4 I The analysIs of asbestos IS Slmllar to that lD

volvlDg radon Before cOnSIdenng appropnate lDqwry re
sponSIbilitIes, the four elements of CERCLA hability must
be satISfied Once agaIn, as Wlth radon, they are not met.

Xl 6 4 2 SectIon 9604(a)(3)(B) of CERCLA prohtbIts re
sponse actIons inVOlVing a release or threat of release "from
products winch are part of the structure of, and result In
exposure WlthlD, resuienttal buI1dmgs or bUSlDess or commu
mty structures" There are a number of cases deahng WIth
asbestos that Interpret thts statutory language One such case

16 42 USC § 9604(aX3) and (4) (emphasIS added)
17 TIus proVISIon has Implications for asbestos and lead based paJnt. Sec X1 6 4

and X165
ISThIS proViSIon has Implications for lead from lead Pipes and solder Sec

X165

IS Fmc Umted Methodist Church o!Hyattsvllle versus Umted
States Gypsum Co that CItes to other relevant cases

Xl 643 In Ftrst Umted the church brought a pnvate cost
recovery actIon agaInst the manufacturer of asbestos-con
taImng acoustical plaster In holmng that the actIon was
barred by a state statute of repose (a certaIn tIme allowed by
statute for bnnglDg htlgatlon) and that CERCLA dId not
preempt the state statute of repose, the court stated that
§ 9604(a)(3)(B) of CERCLA "represents much more than a
procedural lIImtatlon on the PreSIdent's authonty; It IS a
substantive hmttatlon of the breadth of CERCLA Itself"J9
Therefore, the hmitatIOns of § 9604(a)(3) apply to pnvate
partIes as well

Xl 644 CIting to the legislatIve hIStory, the Ftrst Unlted
court concluded, "[I]n View of thIS clear eXpressIon of
CongressIonal Intent, we wI1[l] not expand CERCLA to
encompass asbestos-removal aetlons" The court further
explaIned 20

"In closmg, we note that thts Interpretation of CERCLA
fully comports Wlth the most fundamental gUIde to
statutory construetlon-common sense To extend
CERCLA's strIct habLhty scheme to all past and present
owners of bwldIDgs contaunng asbestos as well as to all
persons who manufactured, transported, and J.Dsta11ed
asbestos produet5 lDtO bwldIngs, would be to stuft hterally
bIlhons of dollars of removal cost habIhty based on
nothIng more than an ImproVident Interpretation of a
statute that Congress never Intended to apply m thIS
context [FNI2] Certamly, 1f Congress had Intended
for CERCLA to address the monumental asbestos
problem, It would have SaId so more dJrectly when It
passed SARA

FN12-It IS for thIS reason, that Congress sunply md
not Intend for CERCLA to remedy the asbestos-removal
problem, that we dechne to follow the reasonmg of
Prudential Knox and Covalt In rejectIng FU'st Umted's
preemptIon argument Instead ofrecogmzmg the fact that
CERCLA IS out of context In thIS SItuation, these courts
rejected sIImlar attempts to Invoke the statute by con
struIng CERCLA's key terms In a way to exclude asbestos
removal actIons Covalt, 860 F 2d [1434} at 1438-39
(defimng "enVIronment" to exclude the Intenor of a
workplace), Knox, 690 F Supp at 756-57 (defimng
"release" lD terms of "spIlls" or "dISposal"), Prudentzal,
[711 F Supp 1244] at 1254-55 (defimng "dISposal" to
exclude the sale of a product for consumer tISe) We find
tlus analysIs unsatIsfactory becatISe It runs the nsk of
unneeessanly restrIctIng the scope ofCERCLA merely to
dispose of clauns that the statute was never lDtended to
encompass lD the first place It IS far better to sunply
acknowledge the lnapphcabIhty of CERCLA to asbestos
removal claIms than to restrIct Its operative terms "

Xl 6 4 5 SInce asbestos that IS a part of the structure of,
and results In exposure WlthlD, resIdentIal bwldmgs or
bUSIness or commumty structures IS excluded from

19 One such case IS FIrst UlIlted MethodlSl Church 0/HyaltsrlOe Yt1SUS Umted
Statts Gypsum Co 882 F.2d 862 (4th ell" 1989) that Cites to other relevant cascs.

20 The same at 869 Sec also j550 Stevens Creek Assoc/QIts Vt1SUS BarclJzys
Bank o/Cal,/orma, 915 F2d 1355 (9th Qr 1990)
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CERCLA llablhty, It should not be 10vesugated pursuant to a
party's mnocent purchaser appropnate 10qwry reqwre
ments LIke naturally occumng radon, mvesugauon of
asbestos-contalmng matenals that are part of the structure of
bwldmgs should be 1Ocluded, If at all, 10 the portton of thIs
praCtlce that deals With non-scope Issues Note, however tf
asbestos IS disposed of on a site and, therefore, IS no longer
part of the structure of a bwlding, the cleanup of the
disposed asbestos IS subject to Superfund response aetlons
LIkeWIse, If a bwldmg 1S sold WIth the knowledge that 1t will
be demohshed, one coun ruled that the sale constltutes a

disposal falltng under CERCLA s hability prOVISIOns 21 •

X165 Lead m Drmkmg Water and Lead-Based Pamt
These hazards can be evaluated 1D terms of the exclUSlons of
42 USC § 9604(a)(3)(B) and (C), 10 an analysIs slmw to the
analysIs applled above to radon and asbestos Whtle there IS

no reported case law on these environmental ISSues as they
relate to Superfund, the statutory language seems clear that
these enVIronmental hazards are not encompassed by
Superfund's appropnate 10qwry responslblhttes Note, how
ever, hke asbestos, where there 15 a dlsposaI of these
substances on the site or 10 a facility, CERCLA hability may
anse

21 CP Holdmgs 1m: W!TSUS Goldberg Zomo & Assoclales Inc 769 F Supp
432 (D N H 1991)
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1 Scope
I 1 Purpose-The purpose of tlus practlce, as well as

PraCtlce E 1527, IS to define good commerClal and cus
tomary praCtlce m the Umted States of Amenca for con
dUCtlng an envlTonmental sue assessment2 of a parcel of
commercIal real estate WIth respect to the range of contami
nants WItlun the scope of the Comprehensive EnVIronmental
Response Compensatlon and Liability Act (CERCLA) and
petroleum products As such, thIs praCtlce IS Intended to
permit a user to satlsfy one of the reqwrements to qualIfy for
the mnocent landowner defense to CERCLA hability that IS,
the praCtlces that constltute "all appropnate lOqwry lOto the
preVIous ownershIp and uses of the property consistent WIth
good commerClal or customary praCtlce" as defined In 42
USC § 9601(35)(B) (See Appendix Xl for an outhne of
CERCLA's hability and defense proVIsions)

I 1 I RecognIzed EnVIronmental Conduions-In definmg
a standard of good commercIal and customary praCtlce for
condUCtlng an envIronmental sue assessment of a parcel of
property, the goal of the processes estabhshed by tlus praCtlce
15 to IdentIfy recognIzed envIronmental condItIons The term
recognIzed envIronmental condItIons means the presence or
hkely presence of any hazardous substances or petroleum
products on a property under conditIons that Indicate an
eXlStlng release, a past release, or a matenal threat ofa release
of any hazardous substances or petroleum products Into
structures on the property or mto the ground, groundwater,
or surface water of the property The term lOcludes haz
ardous substances or petroleum products even under condl
tIons In comphance WIth laws The term IS not Intended to
Include de mmimlS condltIons that generally do not present
a matenal nsk of harm to pubhc health or the enVIronment
and that generally would not be the subject of an enforce
ment aCtlon If brought to the attentIon of appropnate
governmental agenCles

I 1 2 Two Relazed PractIces-ThIs practIce IS closely
related to Praeuce E 1527, a Phase I EnVIronmental Sue
Assessment Both are envzronmental szte assessments for
commerCIal real estate See 4 3

1 1 3 Petroleum Products-Petroleum products are In
cluded WIthIn the scope of both praCtlces because they are of
concern on many parcels of commerczal real estate and

I ThIS practice IS under the JunschCtlon of ASTM ComlDlttee E 50 on
EnVIronmental Assessment and IS the chrect respoDSlblhty of Subcomnnttee
E5002 on Commeroal Real Estate Transaeuons

Current edition approved March 15 1993 Pubhshed May 1993
2 All defimtlons. descnpttons of terms, and acronyms are defined 10 Section 3

of Practice E 1527 Whenever terms defined In 3 2 or descnbed 10 3 3 are used 10

tlus praCtIce, they are 10 Ilal,CS

current custom and usage 1S to 10clude an 10qwry 1Oto the
presence ofpetroleum products when do1Og an envzronmental
sue assessment of commerczal real estate InclUSIon of
petroleum products WithIn the scope of thIs praCtlce 15 not
based upon the apphcability, If any, of CERCLA to petro
leum products

1 1 4 CERCLA Requzrements Other Than Appropnate
Inquzry-ThIs praCtlce does not address whether reqUIre
ments 10 additIon to appropnate mquzry have been met 10
order to qualIfy for CERCLA's mnocent landowner defense
(for example, the dUtles specrfied 10 42 USC §9607(b)(3)(a)
and (b) and Cited 10 Appendix XI)

1 15 Other Federal State and Local Envzronmental
Laws-ThIs praCtlce does not address reqUIrements of any
state or local laws or of any federal laws other than the
appropnate 10qwry proVISIons of CERCLA's mnocent land
owner defense Users are cautloned that federal, state, and
local laws may Impose enVJIonmental assessment obhganons
that are beyond the scope of tlus praCtlce Users should also
be aware that there are hkely to be other legal obhgatIons
WIth regard to hazardous substances or petroleum products
dlScovered on property that are not addressed In thIs praCtIce
and may pose nsks of ClVIl and/or cnmma} sanCtIons for
non-comphance

1 2 ObJectzves-ObJeeuves gmdmg the development of
thIs praCtlce and PraCtlce E 1527 are (1) to synthesIZe and
put 10 wntIng good commerClal and customary praCtlce for
enVIronmental sue assessments for commercIal real estate,
(2) to faClhtate hIgh- quahty, standardized envIronmental sue
assessments, (3) to ensure that the standard of appropnate
InquIry IS praeucal and reasonable, and (4) to clarIfy an
Industry standard for appropnate mquiry 10 an effort to
guIde legal1OterpretatIon of CERCLA's mnocent landowner
defense

I 3 Conszderatzons Beyond the Scope-The use of thIs
practIce IS stnet1y hIDlted to the scope set forth In thIs
sectIon SectIon 11 of thIs practIce Identlfies, for Informa
tIonal purposes, certaIn enVIronmental condItIons (not an
all-mcluslve hst) that may eXist on a property that are beyond
the scope of thIs practIce but may warrant COnSIderatIon by
partIes to a commerczal real estaze transactIon

1 4 Organzzatzon ofThzs PractIce-ThIs praCtlce has sev
eral parts and two appendIxes SectIon 1 15 the Scope SectIon
2 refers to other ASTM standards m the Referenced Docu
ments SectIon 3, TermInology, has defimtIons of terms not
umque to thIs practIce, descnptIons of terms umque to thIs
practIce and acronyms Seet10n 4 15 Slgmficance and Use of
thIs practIce SectIon 5 IS the IntroduCtlon to the TransaCtlon
Screen QuestIonnaIre SeCtlon 6 sets forth the TransaCtlon
Screen QuestIonnaIre Itself Seeuons 7 through 10 contaln
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the GUide to the TransactIon Screen QuestlOnmure and its
vanous parts SectIon 11 proVldes additIonal mformatIon
regarding non-scope consideratIons (see 1 3) The appendixes
are mcluded for 1Oformation and are not part of the
procedures prescnbed 10 eIther PractIce E 1527 or tlus
practIce Appendix Xl and PractIce E 1527 explaIn the
lIability and defense prOVlSIons of CERCLA that WIll asSiSt
the user 10 understanding the user's responsIbilitIes under
CERCLA, It also contaIns other Important 1OformatIon
regarding CERCLA and tlus practIce AppendIx X2 proVldes
mfonnatlon referred to 10 the gUIde to the transactIon screen
questIonnarre

I 5 ThiS standard does not purport to address all of the
safety problems if any associated wuh Us use It IS the
responszbzlzty ofthe user ofthiS standard to establzsh appro
przate safety and health practzces and determme the applzca
bllzty ofregulatory lzmltatlOnS przor to use

2 Referenced Document

2 1 ASTM Standard
E 1527 Practice for Enmonmental SIte Assessment Phase

I Enmonmental Sites Assessment Process3

3 Termmology
3 1 Scope-TIns sectIon proVldes defimtIons, descnpUons

of terms, and a hst of acronyms for many of the words used
In tlus practIce and Pracnce E 1527 The terms are an
10tegral part of both pracnces and are cnUcal to an under
standing of the wntten pracnces and therr use

3 2 DefinrtIOns
3 2 1 asbestos-siX naturally occumng fibrous mmerals

found 10 certaIn types of rock formauons Of the SiX, the
mmerals chrysoUle, amoSlte, and croCldohte have been most
commonly used 10 buddlOg products When mined and
processed, asbestos is typically separated lOtO very tlun fibers
Because asbestos is strong, lOcombuSUble, and corrOSion
reSIstant, asbestos was used 10 many commerCIal products
beglOmng early 10 tlus cenUrry and peaklOg 10 the penod
from World War II lOto the 1970s When lOhaled 10
suffiCient quanuues, asbestos fibers can cause senous health
problems 4 (See also, for an addluonal defimuon ofasbestos,
ASTM STP 834 5)

322 asbestos-contaznzng materzal (ACM)-any matena!
or product that contams more than one percent asbestos 4

3 2 3 Comprehensive Envzronmental Response Compen
sallon and Llabzlzty InformatIOn System (CERCLIS)-the
hst of SItes compded by EPA that EPA has lOvesngated or is
currently lOvestlgaUng for potenual hazardous substance
contam1OaUon for pOSSible lOclUSlon on the Nauonal Pnon
Ues hst

3 2 4 constructIon debrzs-concrete, bnck, asphalt, and
other such budd10g matenals dtscarded 10 the construcnon
of a budding or other improvement to property

3 2 5 contamInated publzc wells-pubhc wells used for
dnnk10g water that have been designated by a government

3 Annual Book ofASTM Standards VallI 04
4 See EPA Managmg Asbes/os m Place A Bwldlng Owner s Guide /0

Opera/Ions and Mamtenance Programs for Asbes/os COn/azntng Mazerza/s EPA,
July 1990 P 2

sSee also for an addztlonal defimtloD of asbestos. ASTM STP 834 ASTM

2

entIty as contammated by tOXIC substances, (e g, chlonnated •
solvents), or as haVlng water unsafe to dnnk WithOUt
treatment

3 2 6 demolztwn debm-concrete, bnck, asphalt, and
other such buIlding matenals discarded 10 the demohtIon of
a budding or other Improvement to property

327 drum-a contaIner (typIcally, but not necessanly,
holding 55 gal (208 L) of hqUId) that may be used to store
hazardous substances or petroleum products

3 2 8 dry wells-underground areas where sod has been
removed and replaced WIth pea gravel, coarse sand, or large
rocks Dry wells are used for draInage, to control storm
runoff, for the collecnon of spilled hqUIds (1Otenuonal and
non-mtentional) and wastewater disposal (often illegal)

3 2 9 dwellzng-structure or portIon thereof used for resI
denual habItation

3 2 10 environmental lzen-a charge, secunty, or encum
brance upon utle to a propeny to secure the payment of a
cost, damage, debt, obhgauon, or duty ansing out of re
sponse acUons, cleanup, or other remediatIon of hazardous
substances or petroleum products upon a propeny, 10cludmg
(but not hmited to) hens Imposed pursuant to CERCLA 42
USC § 9607(1) and SimUar state or local laws

3211 ERNS lzst-EPA's Emergency Response NoUfica
tIon System lIst of reported CERCLA hazardous substance
releases or spills 10 quanUues greater than the reportable
quanUty, as ma10taIned at the Nauonal Response Center
NoUficaUon requrrements for such releases or spills are
codified 10 40 CFR Parts 302 and 355

3 2 12 Federal Regzster (FR)-pubhcauon of the Umted •
States government pubhshed daIly (except for federal hoh-
days and weekends) contaImng all proposed and final
regulauons and some other acnVlUes of the federal govern-
ment When regulauons become final, they are 10cluded 10
the Code of Federal Regulauons (CFR), as well as publIshed
10 the Federal Register

3 2 13 fire Insurance maps-maps produced for pnvate
fire 10surance map compames that 10dicate uses ofpropertIes
at speCIfied dates and that encompass the property These
maps are often avallable at local hbranes, lustoncal SOCleUes,
pnvate resellers, or from the map compames who produced
them See Questlon 23 of the transacnon screen process 10
tlus pracnce and 7 342 of Pracnce E 1527

3 2 14 hazardous substance-a substance defined as a
hazardous substance pursuant to CERCLA 42 USC
§ 9601(14), as 10terpreted by EPA regulaUons and the courts
"(A) any substance desIgnated pursuant to Seeuon
1321(b)(2)(A) of Title 33, (B) any element, compound,
mlXUlre, soluuon, or substance designated pursuant to Sec
Uon 9602 of tlus utle, (C) any hazardous waste havmg the
charactensncs idenufied under or hsted pursuant to Seeuon
3001 of the Sohd Waste DIsposal Act (42 USC § 6921) (but
not 10cludmg any waste the regulauon of whlch under the
Sohd Waste DIsposal Act (42 USC § 6901 et seq) has been
suspended by Act ofCongress), (D) any tOXiC pollutant hsted
under Seeuon 1317(a) of Title 33, (E) any hazardous arr
pollutant hsted under Seeuon 112 of the Qean Air Act (42
USC § 7412), and (F) any Immmently hazardous chemical •
substance or InlXture With respect to whlch the adDllmstrator
(of EPA) has taken acnon pursuant to Seeuon 2606 of Title
15 The term does not 10clude petroleum, lOcludtng crude od
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or any fraetlon thereof wIuch IS not otheTWlse specifically
lIsted or deSIgnated as a hazardous substance under
Subparagraphs (A) through (F) of tIus paragraph, and the
term does not mclude natural gas natural gas hqulds,
lIquefied natural gas, or synthetic gas usable for fuel (or
mixtures of natural gas and such synthetic gas)," (See
AppendIx XI )

3 2 15 hazardous waste-any hazardous waste haVing the
charactenStlCS Identified under or lIsted pursuant to Seeuon
3001 of the SolId Waste DIsposal Act (42 USC § 6921) (but
not mcludmg any waste the regulation of which under the
SolId Waste DISposal Act (42 USC § 6901 et seq) has been
suspended by Act of Congress) The SolId Waste DISposal
Act of 1980 amended RCRA The RCRA defines a haz
ardous waste, m 42 USC § 6903, as

"a solId waste, or combmatlon of solId wastes, whIch
because of Its quantity, concentration, or physical, chemical,
or mfeetlous charactensucs may-(A) cause, or signIficantly
contnbute to an mcrease m mortalIty or an mcrease m
senous Irreversible, or IncapaCitating reversible, illness or (B)
pose a substantlal present or potentlal hazard to human
health or the enVironment when Improperly treated, stored,
transported, or dIsposed of, or otheTWlse managed"

3 2 16 landfill-a place, locatlon, tract of land, area, or
prenu.ses used for the dIsposal of solId wastes as defined by
state solId waste regulatlons The term IS synonymous With
the term solzd waste dzsposal szte and IS also known as a
garbage dump, trash dump, or slmllar term

3 2 17 local street dlrectorzes-drrectones publIshed by
pnvate (or sometlmes government) sources that show own
ershIp, occupancy, use of Sites and/or by reference to street
addresses Often local street dIrectones are avaIlable at
lIbranes of local governments, colleges or umvemtles, or
hIstoncal SOCIetles See 7 3 4 6 of the Records ReView
Seeuon of Praeuce E 1527

3 2 18 materzal safety data sheet (MSDS)-wntten or
pnnted matenal concermng a hazardous substance whIch IS
prepared by chemical manufacturers, Importers, and em
ployers for hazardous chemicals pursuant to OSHA's Hazard
Commumcatlon Standard, 29 CFR 1910 12oo(g)

3219 NatIOnal ContIngency Plan {NCP)-the Natlonal
OIl and Hazardous Substances Pollutlon Contlngency Plan,
found at 40 CFR § 300, that IS the EPA's bluepnnt on how
hazardous substances are to be cleaned up pursuant to
CERCLA

3220 Natzonal Pnorltzes List (NPL)-lIst compIled by
EPA pursuant to CERCLA 42 USC § 9605(a)(8)(B) of
propertIes With the hIghest pnonty for cleanup pursuant to
EPA's hazard ranlang system See 40 CFR Part 300

3 2 21 occupants-those tenants, subtenants, or other per
sons or entltles USIng the property or a portIon of the
property

3 2 22 owner-generally the fee owner of record of the
property

3 2 23 petroleum exclUSion-the exclUSion from
CERCLA lIability prOVided m 42 USC § 9601(14), as mter
preted by the courts and EPA "The term (hazardous
substance) does not Include petroleum, mcludIng crude oIl
or any fraetlon thereof wInch IS not otheTWlse specrlically
lIsted or deSIgnated as a hazardous substance under
Subparagraphs (A) through (F) of tIns paragraph, and the
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term does not mclude natural gas, natural gas lIqwds,
lIquefied natural gas, or synthetlc gas usable for fuel (or
mIXtureS of natural gas and such synthetIc gas) ..

3 2 24 petroleum products-those substances mcluded
Wltlun the meamng of the terms Wltlnn the petroleum
exclUSIOn to CERCLA, 42 USC § 9601(14), as mterpreted by
the courts and EPA, that IS petroleum, mcludIng crude OIl or
any fraetlon thereof that 15 not OtherwIse specrlically lIsted or
deSIgnated as a hazardous substance under Subparagraphs
(A) through (F) of 42 USC § 9601(14), natural gas, natural
gas lIqUIds, lIquefied natural gas, and synthetIc gas usable for
fuel (or mIXtures of natural gas and such synthetIc gas) (The
word fraetlon refers to certam dIstlllates of crude oIl,
mcludIng gasolIne, kerosene, diesel oIl, jet fuels, and fuel oIl,
pursuant to Standard Definztzons ofPetroleum StatistiCS 6

3 2 25 Phase I Envzronmental Sue Assessment-the pro
cess descnbed In Praetlce E 1527

3 2 26 pus ponds or lagoons-man-made or natural
depressions 10 a ground surface that are lIkely to hold lIqwds
or sludge contaImng hazardous substances or petroleum
products The lIkebhood of such lIqUIds or sludge beIng
present IS detenmned by eVidence of factors assoCIated With
the Pit, pond, or lagoon, 1Ocludmg, but not lImIted to,
dIScolored water, distressed vegetation, or the presence ofan
obVIOUS wastewater dIscharge

3 2 27 property-the real property that IS the subject of
the enVIronmental site assessment descrIbed In tIns praeuce
Real property mcludes buIldIngs and other fixtures and
Improvements located on the property and affixed to the
land

3 2 28 property tax files-the files kept for property tax
purposes by the local JurISdlctlon where the property IS

located and Includes records of past ownerslup, appraISals,
maps, sketches, photos, or other InformatIon that IS reason
ably ascertaInable and pertaImng to the property See 7 3 4 3
of the Records ReView Sectlon ofPraetlce E 1527

3 2 29 RCRA generators-those persons or entltIes wInch
generate hazardous wastes, as defined and regulated by
RCRA

3230 RCRA generators llst-hst kept by EPA of those
persons or entItIes that generate hazardous wastes as defined
and regulated by RCRA

3 2 31 RCRA TSD facllztles-those facilitIes on wInch
treatment, storage, and/or dISposal ofhazardous wastes takes
place, as defined and regulated by RCRA

3232 RCRA TSD faczlztzes lzst-lIst kept by EPA of
those faClbtles on wInch treatment, storage, and/or dIsposal
of hazardous wastes takes place, as defined and regulated by
RCRA

3 2 33 recorded land mle records-records of fee owner
sInp, leases land contracts, easements, lIens and other
encumbrances on or of the property recorded m the place
where land tItle records are, by law or custom, recorded for
the local jurISdletlon In wInch the property IS located (Often
such records are kept by a mumCIpal or county recorder or
clerk) Such records may be obtaIned from tltle companIes or
dIrectly from the local government agency Informatlon

6 Standard Dejinlllons of PetTOJewn StflllStlCS Amencan Petroleum IllSbtute
Fourth :&hOOD 1988
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about the title to the property that 15 recorded 10 a U S
chstnct court or any place other than where land title records
are, by law or custom, recorded for the local JunschCtlon 10

wluch the property 1S located, are not consIdered part of
recorded land title records See 7 3 4 4 of the Records
ReVlew Seetlon of Praetlce E 1527

3 2 34 records of emergency release notificatlOns (SARA
§304)-Seetlon 304 ofEPCRA or TItle III of SARA requrres
operators of faciliues to notlfy theIr local emergency plan
mng commIttee (as defined 10 EPCRA) and State Emergency
Response CommIssion (as defined 1D EPCRA) ofany release
beyond the facility's boundary of any reportable quantIty of
any extremely hazardous substance Often the local flre
department IS the local emergency plannmg commIttee
Records of such notrlications are "Records of Emergency
Release NotrlicatIons" (SARA §304)

3 2 35 report-the wntten record of a transaetlon screen
process as reqwred by PraCtice E 1527 or the wntten report
prepared by the enVlronmental professlOnal and consutut1Og
part ofa Phase I EnVironmental Sue Assessment, as reqwred
by Praetlce E 1527

3 2 36 sobd waste dzsposal szte-a place, location, tract of
land, area, or prexmses used for the landfill dIsposal of sohd
wastes as defined by state sohd waste regulations The term IS

synonymous WIth the term landfill and IS also known as a
garbage dump, trash dump, or s1m:tlar term

3 2 37 solvent-a chemIcal compound that IS capable of
dtssolVlng another substance and IS Itself a hazardous sub
stance used m a number of manufactunng/lndustnal pro
cesses mcludlng, but not hmtted to, the manufacture of
palDts and coatings for mdustnal and household purposes,
eqUIpment clean-up, and surface degreasmg lD metal fabn
canng mdustnes

3 2 38 state regzstered USTs-state hsts of underground
storage tanks reqmred to be registered under Subtttle I,
Seetlon 9002 of RCRA

3 2 39 sump-a PIt, Clstern, cesspool, or Slmllar receptacle
where hqwds dram, collect, or are stored

3240 TSD Faczbty-treatment, storage, or disposal fa
cility (see defimtton of ReRA TSD faczlztzes)

3 2 41 underground storage tank (UST}-any tank, m
cludlng underground plpmg connected to the tank, that IS or
has been used to contain hazardous substances or petroleum
products and the volume of whtch IS 10 % or more beneath
the surface of the ground

3 242 USGS 75 Mznute Topographzc Map-the map (If
any) avatlable from or produced by the Umted States
Geologlcal Survey, entttled "USGS 7 5 Mmute Topograpmc
Map," and shOWIng the property See 7 3 4 5 of PraCtice
E 1527

3 2 43 wastewater-water that IS or has been used m an
mdustnal or manufaetunng process, conveys or has con
veyed sewage, or IS dtrectly related to manufaetunng, pro
cessmg, or raw matenals storage areas at an mdustnal plant
Wastewater does not mclude water ongmattng on or passmg
through or adjacent to a stte, such as stormwater flows, that
has not been used m mdustnal or manufactunng processes,
has not been combtned WIth sewage, or IS not dtrectly related
to manufaetunng, processtng, or raw matenals storage areas
at an mdustnal plant.

3 244 zonmg/land use records-those records of the local
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government 10 wInch the property IS located mdtcatmg the
uses permttted by the local government 10 particular zones
WItlun Its Junsdtcnon The records may conSIst of maps
and/or wntten records They are often located 10 the
plannmg department ofa mumClpahty or county See 7 3 4 8
of the Records ReVIew Seetlon ofPraetlce E 1527

33 DescrzptlOns ofTerms Specific to Thzs Standard
3 3 1 actual knowledge-the knowledge actually possessed

by an mchvxdual who IS a real person, rather than an entity
Actual knowledge IS to be dtstlngulShed from construCtive
knowledge, that IS, knowledge Imputed to an mdlVldual or
entity (See 5 5 3 )

3 3 2 ad;oznzng propertzes-any real property or proper
nes the border of wmch IS contiguous or partIally conttguous
WIth that of the property, or that would be contiguous or
partlally contiguous WIth that of the property but for a street,
road, or other pubhc thoroughfare separatmg them

3 3 3 aerzal photographs-photographs taken from an
aIrplane or hehcopter of areas encompassmg the property
Aenal photographs are often ava:tlable from government
agenCles or pnvate colleetlons umque to a local area See
7 34 1 of Praetlce E 1527

3 3 4 approprzate znquzry-that mqwry constttutmg "all
appropnate mqwry mto the preVlous ownerslup and uses of
the property consment WIth good commerctal or customary
practtce" as defined m CERCLA, 42 USC § 9601(35XB), that
WIll glve a party to a commerczal real estate transaCtion the
znnocent landowner defense to CERCLA hability (42 USC
§ 9601(A) and (B) and 9607(b)(3», assummg comphance
WIth other elements of the defense See Appendix X 1 and
Practtce E 1527

3 3 5 approXlmate mznzmum search dIstance-the area
for wInch records must be obtained and reVlewed pursuant
to the Records ReVlew Section ofPraetlce E 1527, subject to
the hmttatlons prOVided m that sectlon The term approxI
mate mznzmum search dzstance may mclude areas outside
the property and shall be measured from the nearest property
boundary The term approxzmate mzmmum search dzstance
IS used 1D heu of radius to mclude uregularly shaped
propemes

3 3 6 buzldzng department records-those records of the
local government m whtch the property IS located Indlcanng
permtSSlon of the local government to construct, alter, or
demollSh Improvements on the property Often bu:tldlng
department records are located lD the bu:tldtng department of
a mUIDClpahty or county See 7 347 of PraCtice E 1527

3 3 7 commerczal real estate-any real property except a
dwelling or property WIth no more than four dwelling umts
exclUSlvely for restdenttal use (except that a dwelling or
property WIth no more than four dwelhng umts exclUSlvely
for resldentlal use IS Included lD the term commerctal real
estate when It has a commerClal funetlon, as In the bu:tldlng
ofsuch dwellings for profit) The term commercIal real estate
mc1udes but IS not hmned to undeveloped real property and
real property used for mdustnal, reta1l, office, agncultural,
other commerClal, medical, or educattonal purposes, prop
erty used for restdential purposes that has more than four
restdentlal dwelhng umts, and property WIth no more than
four dwelhng umts for restdenttal use when It has a commer
etal funCtion, as m the bu:tldtng of such dwelhngs for profit

3 3 8 commerczal real estate transaetlOn-a transfer of

•

•

•
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tItle to or posseSSIon of real property or receIpt of a secunty
Interest In real property, except that It does not Include
transfer of tItle to or posseSSIon of real property or the receIpt
of a secunty Interest In real property WIth respect to an
IndIVIdual dwelhng or buIldIng contaInIng fewer than five
dwellIng UnIts, nor does It Include the purchase of a lot or
lots to construct a dwelling for occupancy by a purchaser,
but a commerCIal real estate transacuon does Include real
property purchased or leased by persons or entItIes In the
busIness of buIldIng or developIng dwelling UnIts

3 3 9 due dlilgence-the process of Inqwnng Into the
enVIronmental charactenstIcs of a parcel of commerczal real
estate or other condItIons, usually In connecuon WIth a
commerCIal real estate transactton The degree and kInd of
due diligence vary for dIfferent propertIes and dIffenng
purposes See AppendIx Xl and Pracuce E 1527

3310 environmental audu-the InvestIgatIve process to
determIne If the operatIons of an eXlsung faCIhty are In
compbance WIth appbcable enVIronmental laws and regula
tIons The term environmental audit should not be used to
descnbe thIs pracuce or PractIce E 1527 although an enVI
ronmental audIt may Include an envIronmental sUe assess
ment or, If pnor audIts are avaIlable, may be part of an
enVIronmental SIte assessment See AppendIx Xl and Prac
tIce E 1527

3 3 11 envIronmental pro/esslOnal-a person posseSSIng
suffiCIent traImng and expenence necessary to conduct a sue
reconnaIssance mtervlews, and other aCUVItIeS In accordance
WIth Pracuce E 1527, and from the InformatIon generated by
such aCUVItIeS, haVIng the ability to develop conclusIOns
regardIng recognIzed environmental condulOns In connecuon
WIth the property In questIon An IndIVIdual's status as an
enVIronmental professIOnal may be hmIted to the type of
assessment to be performed or to speCIfic segments of the
assessment for whIch the professIonal IS responSIble The
person may be an Independent contractor or an employee of
the user

3 3 12 environmental sue assessment (ESA)-the process
by whIch a person or entIty seeks to determIne Ifa partIcular
parcel of real property (IncludIng Improvements) IS subject to
recognized environmental condmons At the optIon of the
user, an enVIronmental SIte assessment may Include more
Inqwry than that consututIng approprzate mqulry or, If the
user IS not concerned about quabfyIng for the mnocent
landowner defense, less Inqwry than that constItutIng appro
przate mquzry See AppendIx Xl and PraCUce E 1527 An
enVIronmental SIte assessment IS both chfferent from and less
ngorous than an environmental audzt

3 3 13 fill dzrt-dJ.rt, soIl, sand, or other earth, that IS
obtaIned off-SIte, that IS used to fill holes or depressIOns,
create mounds, or otherWIse artIfiCIally change the grade or
elevatIon of real property It does not Include matenal that IS
used In bmIted quantItIes for normal landscapIng aCUVItIes

3314 hazardous waste/contaminated sueS-SItes on
whIch a release has occurred, or IS suspected to have
occurred, of any hazardous substance hazardous waste, or
petroleum products, and on whIch release or suspected
release has been reported to a government entIty

3 3 15 mnocent landowner defense-that defense to
CERCLA bability prOVIded In 42 USC § 9601(35) and
§ 9607(b)(3) One of the reqwrements to quabfy for thIs
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defense IS that the party make "all appropnate Inqwry Into
the preVIOUS ownershIp and uses of the property conSIStent
WIth good commerCIal or customary pracuce" There are
addItIonal reqmrements to quabfy for thIS defense See
dISCUSSIOn In AppendIx Xl and Pracuce E 1527

3 3 16 mtervlews-those portIons of the Phase I EnViron
mental Site Assessment In Pracuce E 1527 that are contaIned
In Secuons 9 and 10 thereof and addresses queSUons to be
asked of owners and occupants of the property and quesuons
to be asked of local government offiCIals

3 3 17 key sue manager-the key sIte manager IS the
person IdentIfied by the owner of a property as haVIng good
knowledge of the uses and phySIcal charactensucs of the
property See 9 5 1 of Pracuce E 1527

3 3 18 local government agencies-those agenCIes of mu
mCIpal or county government haVIng JunsdIcuon over the
property MumcIpal and county government agenCIes In
clude but are not hmIted to CItIeS, parIShes, townshIps, and
SImIlar entItIes

3 3 19 LUST sues-state bsts of leakIng underground
storage tank SItes Secuon 9003 (h) of SubtItle I of RCRA
gIves EPA and states, under cooperatIve agreements WIth
EPA, authonty to clean up releases from UST systems or
reqmre owners and operators to do so

3 3 20 major occupants-those tenants, subtenants, or
other persons or entItIes each of whIch uses at least 40 % of
the leasable area of the property or any anchor tenant when
the property IS a shoppIng center

3 3 21 obVious-that whIch IS plaIn or eVIdent, a condI
tIon or fact whIch could not be Ignored or overlooked by a
reasonable observer whIle VIsually or phYSIcally observmg the
property

3 3 22 other hlstorzcal sources-any source or sources
other than those desIgnated In 7 3 4 1 through 7 3 4 8 of
Pracuce E 1527 that are credIble to a reasonable person and
that IdentIfy past uses or occupanCIes of the property The
term Includes records In the files, and/or personal knowledge
of the property owner and/or occupants See 7 3 4 9 of the
Records ReVIew Seeuon of Pracuce E 1527

3 3 23 phYSIcal settzng sources-sources that prOVIde In
formatIon about the geolOgIC, hydrogeolOgIC, hydrolOgIC, or
topographIc charactensucs of a property See 7 2 3 of Prac
tIce E 1527

3 3 24 practIcally revzewable-InformatIon that IS pracu
cally reVIewable means that the InformatIon IS prOVIded by
the source In a manner and In a form that, upon examIna
tIon, YIelds InformatIon relevant to the property WIthOUt the
need for extraordInary analysIS of Irrelevant data. The form
of the InformatIon shall be such that the user can reVIew the
records for a bmIted geographIc area Records that cannot be
feasIbly retneved by reference to the locatIon of the property
or a geographIc area In whIch the property IS located are not
generally practically reviewable Most databases of pubbc
records are practically revzewable If they can be obtaIned
from the source agency by the county, CIty, ZIp code, or other
geographIc area of the facilitIes bsted In the record system
Records that are sorted, filed, OrganIZed, or maIntaIned by
the source agency only chronolOgIcally are not generally
pracucally reVIewable For large databases WIth numerous
facility records (such as RCRA hazardous waste generators
and regIStered underground storage tanks), the records are
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not practlcally revIewable unless they can be obtamed from
the source agency 10 the smaller geograpInc area ofZIp codes
Even when 1Oformatlon IS proVided by Zlp code for some
large databases, It IS common for an unmanageable number
of SItes to be Identlfied Wltlun a given ZIp code In these
cases, It IS not necessary to reView the Impact of all of the
SItes that are hkely to be hsted 10 any given Zlp code because
that 1OformatlOn would not be praCtlcally reViewable In
other words, when so much data IS generated that It cannot
be feasibly reViewed for Its Impact on the property, It 15 not
practzcally reviewable

3 3 25 preparer-the person prepanng the transactIOn
screen questIOnnaIre pursuant to tlus practIce, who may be
eIther the user or the person to whom the user has delegated
the preparatIon

3 3 26 publzc/y avallable-1OformatIon that IS pubhcly
avaIlable means that the source of the mformatIon allows
access to the 1Oformatlon by anyone upon request

3 3 27 reasonably ascertamable-for purposes of both
tlus practice and PraCtlce E 1527 1Oformatlon that IS publzc/y
available, obtamable from Its source Wltlun reasonable tlme
and cost constraInts, and practIcally revIewable

3 3 28 recognized envIronmental condItIons-the presence
or hkely presence of any hazardous substances or petroleum
products on a property under condInons that 10dIcate an
eXlStlng release, a past release, or a matenal threat ofa release
of any hazardous substances or petroleum products 1Oto
structures on the property or mto the ground, groundwater,
or surface water of the property The term 10cludes haz
ardous substances or petroleum products even under condI
tIons 10 comphance Wlth laws The term IS not lDtended to
10clude de minImIS condInons that generally do not present
a matenal nsk of harm to pubhc health or the enVU'onment
and that generally would not be the subject of an enforce
ment aCtlon 1f brought to the attentIon of appropnate
governmental agenCies

3 3 29 records revIew-that part of the Phase I EnViron
mental Sue Assessment 10 Praeuce E 1527 that 15 contained
lD SectIon 7 thereofand addresses wInch records shall or may
be reViewed

3 3 30 sue reconnaIssance-that part of the Phase I EnVI
ronmental Sue Assessment 10 Praeuce E 1527 that 15 con
tamed lD SectIon 8 thereof and addresses what should be
done lD connectIon Wlth the sue VISU The Slte reconnaIS
sance lDcludes, but 15 not hmlted to, the sue VISU done 10
connectIon Wlth such as Phase I EnVIronmental Sue Assess
ment

3 3 31 SIte vlSlt-the VIS1t to the property dunng wInch
observatIons are made COnstltuung the sue reconnaIssance
seeuon the Phase I EnVIronmental Sue Assessment 10
Praeuce E 1527 and the SIte VISU reqwrement of the transac
non screen process 10 tlus praeuce

3 3 32 standard environmental record sources-those
records specrlied 10 7 2 1 1ofthe Records ReView Seeuon of
the Phase I EnVironmental Sue Assessment of PraCtlce
E 1527

3333 standard hlstoncal sources-those sources oflnfor
matIon about the hlStory of uses of property specrlied 10
7 3 4 of the Records ReVIew SectIon of the Phase I EnVIron
mental Sue Assessment of Practlce E 1527

3 3 34 standard phYSical settzng source-a current USGS
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75 mmute topograpluc map (If any) shoWlng the area on •
wInch the property IS located See 723 of PraCtlce E 1527

3 3 35 standard praetlce(s)-the aCtlVInes set forth 10
eIther tIns praCtlce or PraCtlce E 1527, or both, for the
conduct of enVU'onmental site assessments

3 3 36 standard sources-sources ofenVU'onmental, phys
Ical sett1Og, or lustoncal records specIfied 10 the Records
ReView SeCtlon (SeCtlon 7) ofthe Phase I EnVIronmental Sue
Assessment of Practlce E 1527

3 3 37 transactlOn screen questlOnnalre-the questIon
narre prOVided lD SectIon 6 of PractIce E 1527

3 3 38 transactzon screen process-the process descnbed
lD PractIce E 1527

3 3 39 user-the party seekIng to use the transactIon
screen process of tlus practIce or the Phase I EnVIronmental
SIte Assessment of PractIce E 1527 to perform an environ
mental assessment of the property A user may 1Oclude,
WlthOUt hmItatIon, a purchaser of property a potentlal
tenant of property, an owner of property, a lender, or a
property manager

3 3 40 VIsually and/or phYSIcally observed-dunng a sue
VISU pursuant to the transactzon screen process of tlus
practIce or pursuant to a Phase I EnVironmental SIte
Assessment of PraCtlce E 1527 the term VIsually and phYSI
cally observed means observatlons made by VISlon upon
walklDg through a propertv and the structures located on It
and observatlons made by the sense of smell, partIcularly
observatlons of noXlOUS or foul odors The term walkmg
through IS not meant to Imply that dIsabled persons who •
cannot phySlcally walk may not conduct a sue VISIt; they
may do so by the means at therr dIsposal for mOVing through
the property and the structures located on It

34 Acronyms
3 4 1 ASTM-Amencan SOCIety for Tesung and Mate

nals
3 4 2 CERC.L4-ComprehenSlve EnVU'onmental Re

sponse, Compensanon and LIability of 1980 Act (as
amended, 42 USC § 9601 et seq)

3 4 3 CERCLIS-Comprehenslve EnVU'onmental Re
sponse, Compensatlon and LIability InformatIon System
mamtaIned by EPA

3 4 4 CFR-Code of Federal Regu1anons
3 4 5 EPA-Umted States EnVU'onmental ProteCt1on

Agency
3 4 6 EPCRA-Emergency Planmng and Commumty

Right to Know Act (also known as SARA Title III), (42 USC
§ 11001 et seq)

3 4 7 ERNS-Emergency Response Notlficanon System
3 4 8 ESA-enVU'onmental Slte assessment (dIfferent than

an enVU'onmental audIt, see 3 3 12)
3 4 9 FOIA-U S Freedom of InformatIon Act (5 USC

§ 552 et seq)
3 4 10 FR-Federal RegISter
3 4 11 LUST-leaking underground storage tank.
3 4 12 MSDS-matenal safety data sheet
3 4 13 NCP-Nanonal ContIngency Plan
3414 NPDES-Nanonal Pollunon DIscharge Ehmma- •

non System
34 15 NPL-Nanonal Pnonnes LIst.
3 4 16 PCBs-polychlonnated biphenyls
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3 4 17 PRP-potentlally responsIble party (pursuant to
CERCLA 42 USC § 9607(a)

3418 RCRA-Resource ConservatIon and Recovery Act
(as amended, 42 USC § 6901 et seq)

3 4 19 SARA-Superfund Amendments and Reauthon-
zatIon Act of 1986 (amendment to CERCLA)

3 4 20 USC-Umted States Code
3421 USGS-Umted States Geological Survev
3 4 22 UST-underground storage tank

4 Slgmficance and Use
4 1 Uses-ThIS practIce IS mtended for use on a voluntary

basIS by partIes who Wish to assess the enVIronmental
conditIon of commercial real estate WhIle use of this
practIce IS 10tended to constItute approprzate Inquzry for
purposes of CERCLA's Innocent landowner defense, It IS not
10tended that ItS use be hmlted to that purpose ThIS practIce
IS 10tended pnmanly as an approach to conductlOg an
10qUIry deSIgned to Identlfy recognized environmental condi
tIOns 10 connectIon With a propertv, and environmental sue
assessments that are both more and less comprehenSIve than
thIs practIce (1OcIudIng, 10 some 10stances no environmental
sue assessment) may be appropnate 10 some crrcumstances
Further, no ImphcatIon IS 10tended that a person must use
thIs practIce 10 order to be deemed to have conducted 10qUIry
10 a commerCIally prudent or reasonable manner 10 any
partIcular transactIon Nevertheless, this practIce IS 10tended
to reflect a commerCIallY prudent and reasonable 10qWry

42 Clarificatzons on Use
4 2 1 Use Not Limited to CERCLA-TIns practIce and

PractIce E 1527 are deSIgned to assISt the user 10 developlOg
1Oformatlon about the enVIronmental condItlon ofa propeny
and as such has utl1lty for a Wide range of persons, 10cludIng
those who may have no actual or potentIal CERCLA habl1lty
and/or may not be seek10g the Innocent landowner defense

422 Resldentzal Tenants/Purchasers and Others-No
ImphcatIon 15 10tended that It IS currently customary practIce
for reSIdentIal tenants of multlfaml1y resIdentlal bul1dlOgs,
tenants of s1Ogle-faml1y homes or other reSIdentIal real estate,
or purchasers of dwelhngs for reSIdentIal use to conduct an
environmental site assessment 10 connectIon With these
transactIons Thus, these transactIons are not 10cIuded 10 the
term commerCIal real estate transactIons, and It IS not
mtended to Imply that such persons are oblIgated to conduct
an environmental sue assessment 10 connectIon With these
transactIons for purposes of appropriate Inquzry or for any
other purpose In addItIon no ImphcatIon IS mtended that It
IS currentlv customary practIce for envzronmental sUe assess
ments to be conducted 10 other unenumerated mstances
(mcludmg but not hmIted to many commerCIal leasmg
transactIons, many acqUlSltIOnS of easements, and many
loan transactIons 10 whIch the lender has multIple remedIes)
On the other hand, anyone who elects to do an environ
mental sue assessment of any propeny or portIon of a
property may, 10 such person's judgment, use eIther this
practIce or PractIce E 1527

4 2 3 Sue-Speczjic-TIns practIce IS sIte-specIfic 10 that It
relates to assessment of enVIronmental condItIons on a
specIfic parcel of commerCial real estate Consequently, thIs
practIce does not address many addItlonal ISSues raIsed 10

transactIons such as purchases of bUSIness entItles, or mter-
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ests therem, or of therr assets, that may well 1Ovolve
enVIronmental habIhtIes pertaImng to propertIes preVIously
owned or operated or other off-SIte enVIronmental habl1ltIes

4 3 Two Related Practzces-ThIs practIce sets forth one
procedure for an enVIronmental SIte assessment for purposes
of appropnate mqUlry necessary to qualIfy for CERCLA's
Innocent landowner defense known as a "transactIon screen
process" or a transactIon screen" TIns practIce IS a com
pawon to PractIce E 1527 that IS called the "Phase I
EnVIronmental SIte Assessment Process" or a "Phase I ESA"
or SImply a 'Phase I " These practIces are each 10tended to
meet the standard of appropriate inquiry necessary to qualIfy
for the Innocent landowner defense of CERCLA It IS
essentIal to conSIder that these two practIces, taken together,
prOVIde for two alternatlve practIces of appropnate 10qUlry
the transactIOn screen process descnbed 10 this practIce and
the Phase I EnVironmental Sue Assessment descnbed 10

PractIce E 1527
4 3 1 Electzon to Commence With Either Practzce-The

user may commence 10quIry to Identlfv recOgnIZed envzron
mental condztzons 10 connectIon With a propeny by per
form1Og eIther the transaction screen process or the Phase I
EnVironmental Site Assessment

4 3 2 Who May Conduct-The transactIOn screen process
may be conducted eIther by the user (1OcludIng an agent,
10dependent contractor or employee of the user) or wholly or
partIally by an envzronmental profeSSIOnal The transactzon
screen process does not requrre the judgment of an envzron
mental profeSSIOnal Whenever a Phase I Envzronmental SUe
Assessment IS conducted, It must be performed by an
envzronmental professzonal to the extent specIfl.ed 10 6 5 1
through 652 1 of PractIce E 1527 Further, at the Phase I
Envzronmental Szte Assessment level, no practIcal standard
should be desIgned to ehmmate the role ofjudgment and the
value and need for expenence 10 the party performIng the
10qUlry The professIOnal judgment of an envIronmental
profeSSIOnal IS, consequently, VItal to the performance of
appropnate Inqurry at the Phase I Envzronmental Site
Assessment level

4 3 3 CompletIOn of Transactzon Screen Process-Perfor
mance of the transaction screen process may allow the user
to conclude that no further Inqurry IS needed to assess the
potentlal for IdentJfyJng any recognized environmental condi
tion at the property and hence that performance of the
transactzon screen process constItutes appropnate inquiry
Without undertakIng the Phase I EnVironmental Site Assess
ment Upon completIon of the transaction screen process, the
user should conclude eIther (1) no further mqmry 1Oto
recogmzed enVIronmental condItIons at the property IS
needed for purposes of approprzate znquzry, or (2) further
Inqmry IS needed to assess recognzzed environmental condz
tzons appropnatelv for purposes of aDproprzate znqulry If no
further mqUlry IS needed, the user has completed hIs or her
approprzate znqulry of the propeny

4 3 4 InqUiry Beyond the TransactIOn Screen Process-If
further mqmry IS needed after performance of the transac
tzon screen process (as descnbed In 433), the user must
determme, 10 the exerCIse of the user's reasonable bUSIness
judgment, whether further 10qmry may be hmIled to those
specIfic ISSUes IdentIfied as of concern or should proceed to a
full Phase I EnVironmental Sue Assessment
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4 4 Addmonal Servzces-As set forth In 11 9 of PractIce
E 1527, adchnonal sel'V1ces may be contracted for between
the user and the environmental professzonal(s)

4 5 Prmclples-The folloWIng pnnCIples are an 10tegral
part of tlus praCtlce and are Intended to be referred to In
resolvIng any amblgwty or exercls10g such chscretlOn as IS
accorded the user or environmental professIOnal 10 per
form1Og an environmental sue assessment or In judgmg
whether a user or environmental professIOnal has conducted
approprzate mqulry or has othefWlse conducted an adequate
envzronmental szte assessment

45 1 No environmental site assessment can wholly ehml
nate uncertaInty regardIng the potentlal for recognzzed
environmental conduzons In connectIon WIth a property
Performance of eIther thIs praettce or Praettce E 1527 IS

10tended to reduce but not ehmInate uncertaInty regardIng
the eXIStence of recognzzed environmental conditIOns 10
conneet1on WIth a property, and both praet1ces recognIZe
reasonable hnuts of nme and cost

4 5 2 Approprzate mqulry does not mean an exhaustIve
assessment of a clean property There IS a POInt at whIch the
cost of Informanon obtaIned or the nme reqwred to gather It
outweIghs the usefulness of the InformatIon and, lD fact, may
be a matenal detnment to the orderly completIon of
transaet10ns One of the purposes of thIS praettce IS to
IdentIfy a balance between the compenng goals of hnutIng
the costs and nme demands lDherent In perform1Og an
environmental sue assessment and the reduCtIon of uncer
taInty about unknown conchnoDS resultIng from adchtIonal
InformatIon

453 Not every property Wll1 warrant the same level of
assessment CoDSlStent WIth good commerCial or customary
praet1ce, the appropnate level of environmental sue assess
ment Wll1 be gwded by the type of property subject to
assessment, the expertIse and nsk tolerance of the user, and
the Informanon developed 10 the course of the Inqwry

4 5 4 It should not be concluded or assumed that an
Inqwry was not approprzate mqulry merely because the
10qwry chd not IdentIfy recognzzed environmental COMmons
In conneetlon WIth a property EnVironmental sUe assess
ments must be evaluated based on the reasonableness of
judgments made at the tIme and under the CIrCUmstances In
whIch they were made Subsequent environmental sue as
sessments should not be cODSldered vahd standards to judge
the appropnateness of any pnor assessment based on mnd
SIght, new InformatIon, use of developIng technology or
analytIcal techmques, or other factors

4 6 Contmued V,ab,llty of EnVironmental Site Assess
ment-An environmental site assessment meetIng or ex
ceedIDg eIther thIs practIce or PraCtIce E 1527 and completed
less than 180 days preVIOusly IS presumed to be valId An
environmental site assessment meetIng or exceedIng eIther
praet1ce and completed more than 180 days preVIously may
be used to the extent allowed by 4 7 through 4 7 5

4 7 Przor Assessment Usage-Both thIs practIce and Prac
tIce E 1527 recognIZe that environmental site assessments
performed In accordance WIth these praCtlces WIl1 10clude
1Oformanon whIch users or subsequent users may want to
use to aVOId undertalang duphcatIve assessment procedures
Therefore, the praet1ces descnbe procedures to be followed to
assISt users lD determ.IDlDg the appropnateness of uSlDg

lDformatIon In environmental site assessments performed
preVIously The system of pnor assessment usage IS based on
the follOWIng pnnclples that should be adhered to In addttIon
to the specIfic procedures set forth elsewhere lD these
praet1ces

4 7 1 Subject to 4 7 4, users and environmental profes
szonals may use InformatIon In pnor envzronmental sue
assessments prOVIded such 1OformatIon was generated as a
result of procedures that meet or exceed the reqwrements of
thIs praet1ce or PractIce E 1527 and then only prOVIded that
the speCIfic procedures set forth lD each praCtIce are met

4 7 2 Subject to 4 7 4, a pnor envzronmental site assess
ment may be used lD Its entIrety, WIthOUt regard to the
specIfic procedures set forth In these praet1ces, If, In the
reasonable Judgment of the user the pnor envzronmental site
assessment meets or exceeds the requIrements of thIs prac
tIce or PraCtlce E 1527, and the conditIons at the property
hkely to affect recognIzed environmental condmons In con
nectIon WIth the property are not hkely to have changed
matenally SlDce the pnor envIronmental szte assessment was
conducted In makIng thIs judgment, the user should con
SIder the type of property assessed and the condInoDS In the
area surrounding the property

4 7 3 Except as prOVIded In 4 7 2 and 4 7 2 of Praet1ce
E 1527, pnor envzronmental szte assessments should not be
used WIthout current InvestIgatIon of condtnoDS hkely to
affect recogmzed environmental conduzons lD connectIon
WIth the property that may have changed matenally Since the
pnor environmental sue assessment was conducted At a
mmunum, for a transaction screen process cODSlstent WIth
thIs practIce, a new site ViSit should be performed

4 7 4 If the user or envzronmental professional(s) con
duetIDg an environmental site assessment has actual knowl
edge that the Informanon belDg used from a pnor environ
mental site assessment IS not accurate or If It IS ObVIOUS,
based on other 1Oformanon obtalDed by means of the
environmental sUe assessment or known to the person
conductIng the environmental sue assessment, that the
lDformanon beIng used IS not accurate, such InformatIon
from a pnor environmental SIte assessment may not be used

4 7 5 The contractual and legal obhgatIons between pnor
and subsequent users of environmental SIte assessments or
between enVIronmental professzonals who conducted pnor
environmental site assessments and those who would hke to
use such pnor enVIronmental site assessments are beyond the
scope of thIs practIce

4 8 The contractual and legal obhgatIons between an
environmental professional and a user (and other partIes. If
any) are beyond the scope of thIs practIce No specIfic legal
relatlonslup between the enVIronmental profeSSional and the
user IS necessary for the user to meet the reqUIrements ofthIs
praCtIce

4 9 If the user IS aware of any specxahzed knowledge or
expenence that IS matenal to recognized environmental
COnditIOns In conneetlon WIth the property, and the preparer
IS not the user, It IS the users respoDSlbility to commumcate
any lDformanon based on such specIahzed knowledge or
expenence to the preparer The user should do so before the
preparer makes the SIte VlSlt.

4 10 In a transactIon inVOlVIng the purchase ofa parcel of
commerczal real estate, If a user has actual knowledge that

•

•

•
8
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•

•

•

the purchase pnce of the propertv IS slgmficantly less than
the purchase pnce of comparable propemes the user should
try to IdentIfy an explanatIon for the lower pnce and to make
a wntten record of such explanatIon Among the factors to
consIder WIll be the mformatIon that becomes known to the
user pursuant to the transactzon screen envzronmental szte
assessment

5 Introducnon to TransactIon Screen QuestIoDDalre
5 I Process-The transactIOn screen process conSISts of

aslang questions contained WIthm the transactIOn screen
questIOnnazre of owners and occupants of the property,
observmg sIte COndItIOnS at the property WIth illrectlon
proVIded by the transactIOn screen questIOnnazre, and, to the
extent reasonably ascertamable, conductIng hmIted research
regardmg certam government records and certam standard
hzstorzcal sources The questlOns asked of owners when
conductmg szte vzszts are the same questIons as those asked
of occupants

5 2 Guzde-The transactIOn screen questzonnazre IS fol
lowed by a guIde deSIgned to asSISt the person completIng the
transactIOn screen questlOnnazre The gwde to the transac
tIOn screen questzonnazre IS set out In Secuons 7 through 10
of tlus pracuce The guIde IS illVIded Into three seeuons
Gwde for Owner/Occupant Inqwry, GUIde to SIte VISIt, and
Gwde to Government Records/HIstoncal Sources Inqwry

5 2 1 To assISt the user, Its employee or agent, or the
envzronmental professzonal 10 prepanng a report, the guIde
repeats each of the questIons set out m the transactIOn screen
questzonnazre m both the gUide for owner/occupant mquzry
and the gUIde to slte vzszt The questIons regarillng govern
ment records/hzstorIcal sources mquzry are also repeated m
the gwde to that secuon

5 2 2 The guIde also descnbes the procedures to be
followed to determ10e If rehance upon the 1OformatIon In a
pnor envzronmental szte assessment IS appropnate under tlus
pracuce

5 2 3 A user, ills employee or agent, or envzronmental
profeSSIOnal conducung the transactIOn screen process should
not use the transactIOn screen questIOnnazre WIthOUt refer
ence to, or familianty from pnor usage WIth, the gwde

5 3 User and Preparer-The user conducung the transac
tIOn screen process IS the party seekIng to perform appro
przate mquzry WIth respect to the property The user may
delegate the preparatIon of the transactIOn screen questIOn
nazre to an employee or agent of the user or may contract
With a thIrd party to prepare the queStlonnaIre on behalf of
the user The person prepanng the questIonnaIre IS the
preparer, who may be eIther the user or the person to whom
the user has delegated the preparatIon of the transactIOn
screen questIOnnazre

5 4 Exerczse ofCare-The preparer condUetlng the trans
aetlon screen process should use good faIth efforts m
determmIng answers to the queStlons set forth m the
transaetlon screen queStlonnarre The user should take tIme
and care to check whatever records are m the user s
posseSSIOn The preparer should ask all persons to whom
questIons are dIrected to gIve answers to the best of the
respondent's knowledge As reqwred by Seeuon 9601(35)(B)
of CERCLA, the user or preparer should illscuss WIth a
responSIble person m authonty In the user's organIZatIOn (If
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any) any speClahzed knowledge or expenence relatIng to
hazardous substances on the property and the preparer
should understand such mformatIon

5 5 Knowledge-The owner or occupant of the property
to whIch portIons of the transactIon screen questIonnaire are
dIrected should have suffiClent knowledge and expenence
With respect to the property or 10 the owner's or occupant's
partIcular busmess to understand the purpose and use of the
transacuon screen questIOnnaIre All answers should be
gIven to the best of the owner's or occupant's actual
knowledge

5 5 I Wlule the person conducung the transactzon screen
process has an obhgatlon to ask the questIons set forth m the
transactIOn screen questIOnnazre, In many InstanCes the
partIes to whom the questIons are addressed will have no
obhgatlon to answer them The user IS only reqUIred to
obtain 1OformatIon to the extent It IS reasonably
ascertamable

5 5 2 If the preparer asks the questIons set forth In the
transactIOn screen questIOnnazre, but does not receIve any
response or receIVes partIal responses, the questIons WIll be
deemed to have been answered proVIded the questlons have
been asked, or were attempted to be asked, 10 person or by
telephone and wntten records have been kept of the person
to whom the questIons were addressed and theIr responses,
or the questIons have been asked m wntIng sent by certlfied
or regIStered maIl, return receipt requested, postage prepaId,
or by pnvate, commerCIal overmght carner and no responses
have been obtained after at least two follow-up telephone
calls were made or wntten request was sent agam aslang for
responses

5 5 3 The transactzon screen questzonnazre and the trans
actzon screen guzde sometImes mclude the phrase "to the best
of your knowledge" Use of tb.Is phrase shall not be mter
preted as Impos1Og a constnlCUve knowledge standard when
It IS not mcluded or as Imposmg anytb.Ing other than an
actual knowledge standard for the person answenng the
questIons regardless of whether It IS used It IS sometImes
Included as an assurance to the person bemg questIoned that
he or she IS not obhgated to search out InformatIon he or she
does not currently have In order to answer the partIcular
questIon

5 6 Concluszons Regardmg Affirmatzve or Unknown An
swers-If any of the questIons set forth In the transactIon
screen questIonnaIre are answered m the affirmatIve, the user
must document the reason for the affirmatIve answer If any
of the queStlons are not answered or the answer IS unknown,
the user should document such nonresponse or answer of
unknown and evaluate it m hght of the other mformatIon
obtamed In the transaetlon screen process, mcludmg, In
partIcular, the sUe vzsu and the government records/illstor
leal sources mquIry If the user deCIdes no further mqwry IS

warranted after receIVIng no response, an answer of un
known or an affirmatIve answer, the user must document the
reasons for any such conclUSIon

5 6 1 Upon obtaInmg an affirmatIve answer, an answer of
unknown or no response, the user should first refer to the
gwde The guIde may prOVIde suffiCIent explanatIon to allow
a user to conclude that no further mqwry IS appropnate WIth
respect to the partIcular questIon

5 6 2 If the guIde to a partIcular questIon does not, In



41ffi' E 1528

Itself, permIt a user to conclude that no further 10qwry IS
appropnate, then the user should consIder other Informatlon
obtaIned from the transactIOn screen process relatlng to tlns
questlon For example, wlule on the SIte performIng a sue
VISlt, a person may find a storage tank on the property and
therefore answer Questlon 10 of the transactIOn screen
questIOnnaIre In the affIrmatlve However, dunng or subse
quent to the owner/occupant mqUlry, the owner may produce
eVIdence that substances now or mstoncally contaIned 10 the
tank (e g, water) are not hkely to cause contammatlon

563 If eIther the gUIde to the question or other mforma
tlon obtaIned dunng the transactIon screen process does not
permIt a user to conclude no further 10qwry 15 appropnate
With respect to such questlon, then the user must determIne,
In the exerCISe of the user s reasonable bUSIness Judgment,
based upon the totahty of unresolved aflirmatlve answers or
answers of unknown receIved dunng the transactlon screen
process, whether further InqUIrY may be hmIted to those
specIfic ISSues IdentIfied as ofconcern or should proceed With
a full Phase I Envlronmental Sue Assessment

5 7 Presumptzon-A presumptlon eXISts that further In
qUIrY IS necessary If an affIrmatlve answer 15 gIven to a
questIon because the answer was unknown or no response
was gIven In rebuttIng thIs presumptlon, the user should
evaluate 1Oformatlon obtained from each component of the
transactIon screen process and conSIder whether suffICIent
Informatlon has been obtained to conclude that no further
10qUIrY 15 necessary The user must determIne, In the
exerCISe ofthe user's reasonable bus1OessJudgment, the scope
of such further Inqwry whether to proceed With a Phase I
Envlronmental Sue Assessment prepared 10 accordance With
PractIce E 1527 or a lesser 10qwry dIrected at specIfic ISSUes
raISed by the questlonnarre

Descnptton of Site Address

58 Further Inqulry Under Practlce E 1527-Upon com- •
p1etlng the transactLOn screen questzonnalre, If the user
concludes that a Phase I Envlronmental Sue Assessment 15

needed, the user should proceed WIth such InquIry WIth the
adVIce and guIdance of an envlronmental projessLOnal Such
further 10quIry should be undertaken 10 accordance WIth
PractIce E 1527

5 9 Slgnature-The user and the preparer of the transae
tzon screen questIOnnaIre must complete and SIgn the ques
tlonnaIre as prOVIded at the end of the questlonnarre

6 TransactIon Screen QuestIoDDa1l'e
6 1 Persons to be Questloned-The follOWIng questlons

should be asked of (1) the current owner of the property, (2)
any major occupant of the property or, If the property does
not have any major occupants, at least 10 % of the occupants
of the property, and (3) 10 addItIon to the current owner and
the occupants IdentIfied In (2), any occupant hkely to be
us1Og, treatIng, generatIng, stonng or dISpos1Og of hazardous
substances or petroleum products on or from the property A
major occupant IS any occupant USIng at least 40 % of the
leasable area of the property or any anchor tenant when the
property 15 a shopp1Og center In a multIfamIly property
contaImng both resIdentIal and commercJ.a1 uses, the
preparer does not need to ask questIons of the resIdentIal
occupants The preparer should ask each person to answer all
questIons to the best of the respondent's actual knowledge
and 10 good faIth When completlng the slte VISIt column,
the preparer should be sure to observe the property and any •
bUIldIngs and other structures on the property The gwde
prOVIdes further detaIls on the appropnate use of thIs
questIonnaIre

QaesnOD 0wDer7 OccuJl8llts (If appbable) Observed Durmg SIte VISit

1 Is the property or any ad]ommg property Yes No UDk Yes No UDk Yes No UDk
used for an mdustnal use?

2 To the best of your knowledge, bas the Yes No UDk Yes No UDk Yes No UDk
propeny or any adJomlng property been used
for an mdustnal use In the past?

3 Is the property or any ad.Jommg property Yes No UDk Yes No UDk Yes No UDk
used as a gasohne stanon motor mpllU' fa
cility commCl'Clll1 pnnnng faahty dry
cleaners, photo developmg laboratory
JUDkyard or landfill, or as a waste treatment,
storage disposal, Proc:eSSlDg, or rccyclmg fa-
cility?

4 To the best of your knowledge bas the Yes No UDk Yes No Unk Yes No UDk
property or any adjOining property been used
as a gasobne stallon motor mpllU' faahty
commercial pnnnng facJhty dry cleaners
photo developmg laboratory Junkyard or
landfill or as a waste treatment, storage,
dtsposaI proc:essmg, or recychng facility?

7 Unk = "unknown" or "DO response"

10

•
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• QuestIon Owner' Oc:cupants (If applicable) Observed Dnrmg Site VISit

5 Are there currently orto the best of your Yes No Unk Yes No Unk Yes No Unk
knowledge have there been preVIously anv
damaged or chscarded automotIve or mdus-
tnal banenes or pesUCldes pamts, or other
chemicals 10 mdlVldual containers of greater
than 5 gal (19 L) 10 volume or 50 gal (190 L)
In the aggregate stored on or used at the
property or at the facJiny?

6 Are there currently orto the best ofyour Yes No Unk Yes No Unk Yes No Unk
knowledge have there been preVIously anv
Industnal drums (typically 55 gal (208 L» or
sacks of chemicals located on the property or
at the faClbty?

7 Has fill dm been brought onto the prop- Yes No Unk Yes No Unk Yes No Unit
erty that onglnated from a contaminated site
or that IS of an unknown ongln?

8 Are there currently or to the best ofyour Yes No Unk Yes No Unk Yes No Unk
knowledge have there been preVIously any
pitS ponds or lagoons located on the propertv
In conneeuon WIth waste treatment or waste
dISposal?

9 Is there currently or to the best of your Yes No Unk Yes No Unk Yes No Unk
knowledge has there been preViously anv
stained SOl] on the property?

10 Are there currently orto the best of your Yes No Unk Yes No Unk Yes No Unk
knowledge have there been preVIOusly any
registered or unreglstered storage tanks
(above or underground) located on the prop-
erty?

II Are there currently or to the best ofvour Yes No Unk Yes No Unk Yes No Unk
knowledge have there been preVIOusly any

• vent Pipes, fill Pipes, or access ways mdi
catmg a fill Pipe protruding from the ground
on the property or adjacent to any structure
located on the property?

12 Are there currently or to the best ofyour Yes No Unk Yes No Unk Yes No UDk
knowledge have there been preVIOusly any
l1oonng, drams, or walls located Wltlun the
facJhty that are stalned by substances other
than water or are emittIng foul odors?

13 If the property 15 served by a pnvate well Yes No Unk Yes No Unk Yes No Unk
or non pubbc water system have contaml
nants been IdentIfied 10 the well or system
that exceed gwdebnes appbcable to the water
system or has the well been dCSlgnated as
contamInated by any government enVIron
mental/health agency?

14 Does the owner or occupant of the prop- Yes No Unk Yes No Unk Yes No Unk
eny have any knowledge of environmental
liens or governmental notIficatIon relating to
past or recurrent VIolations of enVIronmental
laws WIth respect to the property or any
facJhty located on the property?

15 Has the owner or occupant of the prop- Yes No Unk Yes No Unk Yes No Unk
eny been mformed of the past or current
eXIStence of hazardous subslances or petro-
leum producls or enVIronmental VIOlatIons
WIth respect to the propeny or any facJhty
located on the propertY'

16 Does the owner or OCCUpanl of the prop- Yes No Unk Yes No Unk Yes No Unk
ertv have any knowledge of any environ
mental site assessmenl of the property or
facJhty that mdicated the presence of haz
ardous subslances or pelroleum producls on
or contamlnauon of the property or recom
mended further assessment of the property?

•
11
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Question OwDer7 Occupants (If appbcable) Observed Dunng Site VISit •17 Does the owner or occupant of the prop- Yes No Unk Yes No Unk Yes No Unk
ertv know ofany past, threatened or pendlDg
lawsuits or admlDlstratlve proceedmgs con
cernmg a release or threatened release of any
hazardous substance or petroleum products
mvolVlng the propercy by any owner or occu
pant of the property?

18 Does the propercy dISCharge waste water Yes No Unk Yes No Unk Yes No Unk
on or adjacent to the propeny other than
storm water 1010 a sanitary sewer system?

19 To the best of your knowledge, have any Yes No Unk Yes No Unk Yes No Unk
hazardous substances or petroleum products
umdentdied waste matenals tires automo-
tive or mduslnal battenes or any other waste
matenals been dumped above grade buned
and/or burned on the propenJII

20 Is there a transfonner capaCItor or any Yes No Unk Yes No Unk Yes No Unk
hydraulic eqwpment for whIch there are any
records md1caung the presence of PCBs?

Go.-emment Records/HlStoncal Sources IDqwry

(See guide SectIon 10)

21 Do any of the followmg Federal government record systems hst the property or any property Wlthtn the etrCUmference ofthe
area noted below

National Pnonues LIst-Wlthtn I 0 mile (I 6 Km)? Yes No
CERcm Llst-Wlthtn 0 5 mile (0 8 Km)? Yes No
RCRA TSD FaClhUC5-wtthtn I 0 1JI11e (I 6 Km)? Yes 1Il0

22 Do any of the foHoWlng state record systems hst the property or any property Wlthtn the CU'CUmference of the area noted
beloW"

LIst maIntained by state enVIronmental agency of hazardous waste SItes Identified for lDvesugauon or remed.Jauon that IS the Yes No
state agency eqwvalent to NFL-WIthIn approXImately I 0 nule (I 6 Knt)?
LIst maIntained by state enVIronmental agency of SItes Identified for mvesugauon or remed.Jatlon that IS the state eqwvalent Yes No
to CERCLI5-Wlthtn 0 5 nule (0 8 Knt)? •Lea1ang Underground Storage Tank (LUST) LIst-Wlthtn 0 5 mile (0 8 Km)? Yes No
Sohd Waste/Landfl1l FaClhuC5-Wlthtn 0 5 nule (08 Km)? Yes No

23 Based upon a reVIew of fire Insurance ITUlpS or consultation WIth the local fire department serVIng the propeny an as
speCIfied 10 the gwde are any bwld1ngs or other Improvements on the propeny or on an adjommg propeny Identified as haVIng
been used for an Industnal use or uses hkely to lead 10 contamlDatlon of the propenYl Yes No N/A
The preparer of the transaction screen questtonnalre must complete and SIgn the foHOWIDg statement. (For defimtlon of

preparei'" and user" see 5 3 or 3 3 25 )

ThIs quesuonnatre was completed by
Name
Title
Frrm
Address

Phone Dumber _
Date _

If the preparer IS d1fferent than the user complete the foHoWlng.Name ofuser _
Users address _

User'S phone number _
Preparer's relationshIp 10 SIte _

Preparer s relationshIp to user (for example, prmClpa!, employee agent, consultant)

COPIes of the completed quesuonnatre have been filed at.

COPIes of the completed quesuODnatre have been mailed or dehvered to

Preparer represents that to the best of the preparer s knowledge the above statements and facts are true and correct and 10 the
best of the preparer s actual knowledge no matertal facts have beeD suppressed or mtSStated.

SIgnature Date •SIgnature Date

SIgnature Date

12

If)~~
I
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•

•

•

7 Gwde to Transaction Screen Questionnaire

7 I The folloWIng sets forth the gwde to the transactIOn
screen questIOnnaIre The gUIde accompames the transactIOn
screen questIOnnaIre to assIst the preparer m complet1Og the
questIonnaire QuestIons found m the transactzan screen
questzannalre are repeated 10 the gUIde

7 2 If the preparer completIng the transactzan screen
questzonnalre IS famIlIar WIth the gwde from pnor usage, the
questIonnaire may be completed WIthout reference to the
gUIde

7 3 The sue VISU portIon of the gUIde conSIders the same
quesuons set forth In the gwde to owner/occupant znquzry
because the transactzan screen process reqwres both ques
Uons of owners and occupants of the propeny and observa
uons of the propeny by the preparer

7 4 Pnor envIronmental sue assessment usage procedures
are contained 10 the guIde to owner/occupant znquzry and the
gUIde to government records/hIstorIcal sources znquzry The
mformauon supplIed 10 connecuon WIth the sue VISU pomon
of a pnor envIronmental sUe assessment may be used for
gwdance but may not be relIed upon WIthOUt determ1010g
through a new sue VISU whether any condIUons that are
matenal to recogmzed enVIronmental condIUons 10 connec
tIOn WIth the property have changed smce the pnor enVIron
mental sue assessment Therefore, the gwde to the sUe VlSIt
does not contain any pnor assessment procedures

7 5 In performIng the sue VISIt portIon of the transactzan
screen process, the preparer should VIsually and phYSIcally
observe the propeny and any structure located on the
propeny to the extent not obstructed by bodIes of water,
clIffs, adjacent bwldIngs, or other Impassable obstacles

7 5 I The penphery of the propeny should be vIsually and
phYSIcally observed, as well as the penphery of all structures
on the propeny, and the propeny should be Viewed from all
adjacent publIc thoroughfares Any overgrown areas should
be 1Ospected, 10cludIng roads or paths WIth no apparent
outlet that should be vIsually and phYSIcally observed to therr
ends

7 5 2 On the Intenor of structures on the propeny, acces
SIble common areas expected to be used by bwldIng occu
pants or the publIc (such as lobbIes, hallways, uUhty rooms,
and recreaUon areas), a representaUve sample of owner and
occupant spaces, and maIntenance and repaIr areas, 10
cludIng boIler rooms, should be visuallv and phYSIcally
observed It IS not necessary to look under floors, above
ceilings, or beh10d walls

7 5 3 After completIng the sue VISU the preparer of the
transaetlOn screen questlOnnalre may obtam yes answers
that reqwre the preparer once agam to ask questIons of the
owner of the property or occupants of the property to satIsfy
the user that no further InqUIry IS necessary

7 6 In addIuon to ask10g questIons of the owner of the
property and occupants of the property (SectIon 8) and
VIsually and phYSIcally obserVIng the property (Secuon 9), the
user compleung the transactzan screen process should deter
mIne, eIther from governmental agenCIes or through com
merCIal serVIces prOVidIng government enVIronmental
records, whether certaIn known or suspected contammated
Sites or aCUVIues mvolVIng the release of hazardous sub
stances or petroleum products occur on or near the propeny
See SectIon 10

13

7 6 I These records may be obtained eIther drrectly from
the government agenCIes or from commerCIal serVIceS that
prOVide the records for a fee Because of the numerous
sources that must be searched and the response Ume of
government agenCIes, commerCIal serVIces are aVaIlable that
prOVide a smgle source for federal and state records These
serVIceS may prOVide a qwcker response than the govern
ment agenCIes but fees will be charged for the InformaUon

7 6 2 If government 1Oformauon IS obtained from a com
merCIal serVIce, the fIrm should prOVide assurances that Its
records stay current WIth the government agency record
sources Government InformatIon obtained from non-gov
ernment sources may be conSIdered current If the source
updates the InformaUon at least every 90 days, or, for
mformauon that IS updated less frequently than quarterly by
the government agencv, WIthIn 90 days of the date the
government agency makes the updated mformauon avaalable
to the publIc

7 6 3 The Idenuty of firms prOVidIng thts type of govern
ment InformatIon may be obta.lned through local telephone
drreetones or through an mqUIry of enVironmental profes
SIonals 10 the area of the preparer compleung the transactIon
screen quesUonnaIre

8 GUide for Owner/Occupant Inqwry

8 I Is the property or any adJoznmg property used for an
mdustnal use?

__Yes -No __Unknown

Land Use

Propeny

AdjOlmng properues nonh

AdjOlmng properues south.

Adjolmng properues east.

Adjolmng propernes west

811 GUIde
8 I lIlt IS recommended that the preparer descnbe the

use of the propeny and adJoznmg propenzes
8 1 1 2 CertaIn mdustnal uses on the property may raIse

concerns regardIng the pOSSibility of contamInaUon affeeung
the property For purposes of the transactIOn screen questlon
nazre, an mdustnal use IS an acuVIty requmng the aophca
Uon of labor and caPItal for the productIon or dIstnbutIon of
a product or artIcle, mcludmg, WIthOut lImltaUOn, manufac
tunng, processmg, extracuon, refimng, warehousmg, trans
portation and utilities Manufactunng 1S defined as a process
or operation of prodUCIng by hand, machlnery, or other
means a fimshed product or artIcle from raw matenal
Industnal uses mav be categonzed as lIght or heavy mdus
tnal uses, dependIng upon the scale of the operatIons and the
Impact upon surroundIng property m terms of smoke,
fumes, and nOIse Regardless of such categonzatIon, the
concern for purposes of the transacuon screen process IS
whether the use mvolves the processmg, storage, manufac
ture, or transportaUon of hazardous substances or petroleum
products For example, further mqUIry would be necessary If
the mdustnal use concerned the manufacture of paInts, olls,
solvents, and other cheIDlcal products but not If the use
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concerned the storage of Inert goods In contaIners
8 I I 3 The term adjoznzng properties means any real

property or propertles the border of wluch IS contiguous or
partially contiguous Wlth that of the property, or that would
be contiguous or partially contiguous Wlth that of the
property but for a street, road, or other pubhc thoroughfare
separating them Ad]oznzng propertIes means the property
and Include propertles across the street or any nght of way
from the property

8 I 14 To use the Information supphed lD response to
thIs questIon In a pnor environmental szte assessment, the
preparer must detemllne If there were changes In the use of
the property or any adJoznmg property SlDce the pnor
envIronmental szte assessment that are matenal to recognIzed
envzronmental conditions lD conneeuon With the property If
not, USlDg lDformation In the pnor envIronmental sIte
assessment IS appropnate If so, the lDformation requested
must be supphed for each property for wluch the use has so
changed

82 To the best ofyour knowledge, has the property or any
adjommg property been used for an lDdustnal use lD the
past?

8 3 I 3 The term adjommg propertles means any real •
property or propertles the border of wmch IS contiguous or
partially contiguous With that of the property, or that would
be contiguous or partially contiguous Wlth that of the
property but for a street, road, or other pubhc thoroughfare
separating them

8 3 I 4 To rely on the mformation supphed lD response to
tins question In a pnor envIronmental szte assessment, the
preparer must determlDe If there were changes lD the use of
the property or any adjomzng property SInce the pnor
environmental site assessment that are matenal to recogmzed
environmental condmons In conneeuon With the property If
not, then use of lDformation In the pnor envIronmental site
assessment IS appropnate If so, the mformation requested
must be supphed for each property for winch the use has so
changed

84 To the best of your knowledge, has the property or any
adjOInIng property been used lD the past as a gasohne station,
motor reparr facility, commefClal pnnting facility, dry
cleaners, photo developIng laboratory, Junkyard or landfill,
or as a waste treatment., storage, disposal, proceSSlng, or
recychng facility?

Property

Adj01DlDg properues west.

AdjOlIDng properues east.

AdJOlmng properues nonh

•
DatesUseOwner

__Yes --No __Unknown

8 4 1 GUIde-See gwde for quesuon 8 3

PrevIous use of properues to
north
PrevIous use of properues to
south
PrevIous use of properttes to
east
PrevIous use of properties to
west

PreVIOUS use of propeny

LAND ISSUES

85 Are there currently, or to the best of your knowledge,
have there been preVlously, any damaged or dlScarded
automotive or lDdustnal battenes, or peSt1Cldes, pamts, or
other chemicals In lDdiVldual contaIners ofgreater than 5 gal
(19 L) In volume or SO gal (190 L) In the aggregate, stored on
or used at the property or at the facility?

__Yes -No __Unknown

851 GUIde
8 5 I I Are there any containers on the Slte that may

contam any of these Items? Is there any reason to suspect
that chemicals or hazardous substances 10 such quantities
may be stored on the Slte? Sheltered areas, cartons, sacks,
storage blDS, large CaDlsters, sheds, or cellars of eXlstlng
improvements are examples of contamers and areas where
chemicals or hazardous substances may be stored If the
answer to tins question IS "yes," hst the Items and the
location(s) where they are stored If unfamlhar With the
contents of any contamer located on the Slte, the question
must be answered "yes" untll the matenals are Identdied

85 I 2 Hazardous substances may often be unmarked
The preparer should never open any containers that are •
unmarked because they may contam exploSlve matenals or
aClds

8 5 I 3 Consumer products m undamaged contamers

DatesUseOwner

__Yes --No __Unknown

8 2 I GUIde-See gwde for question 8 I

PrevIous use of propeny

PreVIOUS use of propemes to
nonh
PreVIOUS use of properttes to
south
PreVIOUS use of properues to
east
PreVIOUS use of properues to
west

8 3 Is the property or any ad]oznzng property used as a
gasohne station, motor repmr facility, commerClal pnnting
facility, dry cleaners, photo developlDg laboratory, Junkyard,
or landfill, or as a waste treatment, storage, disposal,
processmg, or recychng facility?

__Yes --No __Unknown

Land Use

831 GUide
8 3 1 I It 15 recommended that the preparer descnbe the

uses of the property and adjoInIng propertIes
8 3 I 2 Gasohne stations, motor vehIcle repmr facilities

(With or WithOut supplym8 gas for the motor vehIcles), dry
cleaners, photo developlDg laboratones, commerClal pnntlDg
facilities, Junkyards or land-fills. and waste treatment,
storage, dlSposal, processlDg, or recychng facilities alllDvolve
the use of hazardous substances or petroleum products and
therefore reqwre further lDqmry concermng the poSSlble
release of such substances

AdjOlmng properues south

14
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•

•

•

used for routme office maIntenance or busmess, such as copy
toner, should not create a need for further 10qUIry unless the
quantlty of such products IS In excess of what would be
customary for such use The EnVIronmental Protectlon
Agency has pubhshed a gUidance document that Identlfies
hazardous substances that must be reported under Sectlons
311 and 312 of the Emergencv Plann10g and Commumty
R..ght to ¥,.,no .. Act ("EKRA") 8 TIus document lIsts 10
tabular form the CERCLA Sectlon 103 chemicals If a
preparer has a questlon regardIng whether the substance IS a
hazardous substance under CERCLA, the preparer may refer
to the hst of hsts or 40 CFR Part 302 In addItlon, the
EnVIronmental Protectlon Agency has also pubhshed a
gUIdance document 9 ThiS document sets forth the haz
ardous substances found In many common consumer prod
ucts hsted by trade name

8 5 I 4 A preparer should not rely exclUSively upon a
pnor envzronmental sue assessment 10 supplyIng thIs Infor
matlon

8 6 Are there currently, or to the best of your knowledge
have there been preVIously, any 10dustnal drums (typically,
55 gal (208 L» or sacks of chemIcals located on the property
or at the facility?

__Yes -No __Unknown

8 6 I Guzde
86 1 I ChemIcals are frequently stored 10 large 55-gal

(208-L) drums and dry chemIcals are often stored 10 20 lb (9
kg) sacks See Appenchx X2 for examples of 55-gal (208-L)
drums and for surface stalD10g result10g from Improper
drum storage

8 6 1 2 A preparer should not rely exclUSively upon a
pnor envzronmental sUe assessment In supply10g thIs Infor
matlon

8 7 Has fill dirt been brought onto the property that
ongmated from a contamInated site or that IS ofan unknown
ongm?

__Yes -No __Unknown

871 Guzde
8 7 liThe ongIn of fill dzrt brought onto the property

should be Invesugated to determIne whether such drrt
ongmated from a contamInated SIte The term fill dirt IS
defined 10 the defimtlons and the preparer should refer to the
defimtlons If the preparer has any queStlon concermng the
meamng of the term

8 7 12 If any structures have been demohshed on the
property, the preparer should investIgate whether the struc
tures were demolIshed 10 place and fill dIrt compacted over
them because such demolItIon debns may contaIn asbestos
or hazardous substances

8713 To use the InformatIon supphed In response to
thIs questlon 10 a pnor envzronmental sue assessment, the
preparer must determ10e If there has been any filling at the
SIte smce the pnor envzronmental sue assessment If not,

8 TItle mLJst of LIsts, Consohdated Ltst of Chenucals Subject to Reporting
Under Title III of the Superfund Amendments and Reauthonzauon Act (SARA)
of 1986 " U S EPA Office of TOllJC Substances, January 1989

9 "Common Synonyms for ChemIcals L1sted Under Secuon 313 of the
Emergency Plannmg and Commumty Right to Know Act" Office of TOllJC
Substances, US EPA, January 1988
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then USlDg mformatlon 10 the pnor envzronmental sue
assessment IS appropnate If so, the Informatlon requested
must be supphed for any fill dzrt brought on the property
SlDce the pnor envzronmental sue assessment

8 8 Are there currently, or to the best of your knowledge
have there been preVIously, any pUs ponds or lagoons
located on the property 10 connectlon With waste treatment
or waste dIsposal?

__Yes -No __Unknown

881 Guzde
8 8 liThe presence of pUs ponds or lagoons, together

With waste treatment or waste dIsposal may mdIcate contam
mated property See the defimtlons With respect to the
defimtlon of pus ponds or lagoons In 3 2 26

8 8 1 2 A preparer should not rely exclUSively upon a
pnor envzronmental sUe assessment 10 supplymg thIs mfor
matlon

89 Is there currently, or to the best ofyour knowledge has
there been preVIOusly, any stamed SOll on the property?

__Yes -No __Unknown

891 Guzde
8 9 1 1 StaIned SOllS are frequently assocIated WIth con

tammatlon and often are an mdIcanon of eIther current or
preVIous leakage assOCIated With plpmg and hqUId storage
contaIners SOllS that are staIned show a marked dtscolora
tlon as compared to other SOllS 10 the ImmedIate VlClmty

8 9 I 2 A preparer should not rely exclUSIvely upon a
pnor envzronmental sUe assessment 10 supplymg thIs mfor-
matlon -

8 10 Are there currently, or to the best of your knowledge
have there been preVIously, any regIStered or unregistered
storage tanks (above or underground) located on the prop
ertY'

__Yes -No __Unknown

8101 Guzde
8 10 1 1 Tanks are often used to store heatlng fuels,

chemicals, and petroleum products, whIle tanks may be
assocIated With the storage of chemIcals, they are most often
assoCIated With hquld fuel heatlng systems (e g, ou furnaces)

810 I 2 To use the mformatlon supphed 10 response to
tlus queStlon m a pnor envzronmental Site assessment, the
user must determIne If there were storage tanks mstalled on
the Site smce the pnor environmental sue assessment If not,
then usmg mformatlon 10 the pnor envzronmental szte
assessment IS appropnate If so, the mformatIon requested
must be supplIed on all storage tanks lOstalled on the SIte
SInce the pnor environmental site assessment

8 11 Are there currently or to the best ofyour knowledge
have there been preVIously any vent Pipes, fill Pipes, or
access ways mdIcatlng a fill pIpe protrudmg from the ground
on the property or adjacent to any structure located on the
propertY'

__Yes -No __Unknown

811 1 Guzde
8 II 1 I Vent or fill pIpes often Signal the current or

preVIous eXIstence of underground storage tanks
8 11 1 2 AddItlonally, 10 answenng thIs quesuon the

owner and occupant should conSIder any asphalt or concrete
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patclung that would mchcate the pOSSIbIlity of preVIOUS
underground storage tank removal Examples of vent and fill
pIpes are Illustrated m Appenchx X2

8 11 1 3 A preparer should not rely exclUSIvely upon a
pnor envzronmental sue assessment 10 supplYing this mfor
mation

STRUCfUREISSUES

8 12 Are there currently, or to the best of your knowledge
have there been preVIously, any floonng, drams, or walls
located Witlun the facility that are stamed by substances
other than water or are elIllttmg foul odors?

__Yes --No __Unknown

8121 GUlde
8 12 1 1 StaIns (other than water stmns) or foul odors may

mdicate leaks of hazardous substances of contammants
Roor drams located Wltlun a bUlkitng adjacent to hazardous
substance storage areas or connected to an on-SIte disposal
system (e g, septic system) present a potential source of
subsurface discharge of contammants

8 12 1 2 A preparer should not rely exclusIvely upon a
pnor environmental sue assessment m supplYing this mfor
mation

OTHER ISSUES

8 13 If the property IS served by a pnvate well or non
pubhc water system, have contanunants been Identlfied m
the well or system that exceed gUldehnes applicable to the
water system or has the well been deSIgnated as contanu
nated by any government envrronmental/health agency?

__Yes --No __Unknown

8131 Guzde
8 13 1 1 Pnvate wells and non-public water systems are

not momtored dally for water quahty as mumClpal systems
are momtored If the system 15 pnvate, It probably has been
tested for contamlDation or eVidence that It 15 free from
contammation and the results of any such tests should be
produced by the owner or occupant of the well The preparer
IS not reqwred to test the water system to conduct the
transactzon screen

8 13 1 2 A preparer should not rely exclUSIvely upon a
pnor envzronmental sue assessment m supplymg thIs 1Ofor
mation

8 14 Does the owner or occupant ofthe property have any
knowledge of envzronmental lzens or governmental notIfica
tion relating to past or current Violations of envrronmental
laws With respect to the property or any facility located on the
property?

__Yes -No __Unknown

8141 GUlde
8 14 1 1 In most cases, the federal or state government

will notIfy the property owner pnor to fihng a hen on the
property Seetlons 302,311,312, and 313 ofThe Emergency
Planmng and Commumty RIght-to-Know Act and other
prOViSions of federal and state envrronmental laws estabhsh
reportIng reqUIrements With respect to bUS10esses stonng or
USing hazardous substances 10 excess of certaln quantities
These bUSInesses should be malang penodlc reports to a
federal, state, or local envrronmental department, agency or

16

bureau The government may penochcally mspect such
facilities to ensure compliance Wlth enVironmental laws In
the event of a release of a reportable quantity Wltlun a 24-h
penod (as defined m CERCLA and the regulations promul
gated pursuant to CERCLA), the person 10 charge of the
facility IS obhgated to notify the U S EPA of the release Any
notlfication or response by any governmental entity will be
10 wnting

8 14 1 2 The mformation supplied 10 response to thIs
questIon 10 a pnor envIronmental sUe assessment may be
used prOVided It IS updated to the present time

8 15 Has the owner or occupant of the property been
1Oformed of the past or current eXistence of hazardous
substances or petroleum products or envrronmental ViOla
tions With respect to the property or any facility located on
the property?

__Yes --No __Unknown

815 1 GUlde
815 1 1 ConsIder whether any envzronmental profes

SIOnals familiar With hazardous substances or petroleum
products have observed or deteflIllned that contanunation
eXisted on the property Hazardous substances or petroleum
products from the property may have affected SOllS, arr
quahty, water quahty, or otherWIse affected structures lo
cated on the property

8 15 1 2 The lOformation suppited 10 response to tlus
question m a pnor enVironmental szte assessment may be
used prOVided It IS updated to the present time

8 16 Does the owner or occupant of the property have any
knowledge of any envlTonmental sUe assessment of the
property or facility that lOdIcated the presence of hazardous
substances or petroleum products on, or contamlOation ot:
the property or recommended further assessment of the
propertY'

__Yes --No __Unknown

8161 Guzde
8 16 1 1 CoPIes of reasonably ascertamable pnor envzron

mental site assessments of the property or any portIon
thereof should be obtaIned and exannned to deteflIllne
whether further action or lOqwry 15 necessary 10 conneetlon
With any envrronmental problems raISed by a pnor enVzron
mental site assessment

8 16 1 2 The lOformation supphed 10 response to tlus
question 10 a pnor envlTonmental sUe assessment may be
used prOVided It 15 updated to the present time

8 17 Does the owner or occupant of the property know of
any past, threatened, or pending lawswts or admlDlstrative
proceedlOgs concermng a release or threatened release ofany
hazardous substance or petroleum products lOvolVlDg the
property by any owner or occupant of the propertY'

__Yes -No __Unknown

8171 Guzde
8 17 lIThe user IS not reqwred to make an lOdependent

lOvestigation or search of records on file Wlth a court or
pubhc agency 10 answenng tlus question, tlus question 15 to
be answered by the owner or occupant based upon therr
respeetlve actual knowledge and reView of reasonably
ascertaznable records 10 theIr possesSlon

8 17 1 2 The lOformation supphed 10 response to this

•

•

•
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•
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questlon 10 a pnor environmental sUe assessment may be
used proVIded It IS updated to the present tlme

8 18 Does the property discharge waste water, on or
adjacent to the property other than storm water mto a
sanItary sewer system?

__Yes --.No __Unknown

8 18 1 GUIde
8 18 liThe owner and each occupant should be asked

where dram traps lead and the purpose of draInage pIpeS at
the facility Domestlc sewage IS not a CERCLA Issue and the
reference to wastewater does not Include domeStlc sewage

8 18 1 2 To use the Informatlon supphed In response to
this quesuon In a pnor envIronmental sue assessment, the
preparer must determIne If there was any change In discharge
praetlces at the facIhty smce the pnor envIronmental sue
assessment If not, USIng Informauon m the pnor enVIron
mental sUe assessment IS appropnate If so, the Informauon
requested must be supphed for all new or changed discharge
pracuces

8 18 I 3 Some JunsdIcuons reqwre facIhues With large
roof or paved areas and construcuon SItes to collect and
divert runoff through a treatment process pnor to dIs
chargmg the stormwater runoff to mumClpal, separate storm
sewer systems, or the waters of the Umted States Such umts
are often called stormwater treatment systems OIl-water
separators are most often found outSIde a bUIlding under a
manhole and reqwre rouune semcIng to remove 011 011
water separators are usually In restaurants, reparr garages,
and semce statIons An example of an oIl-water separator IS
shown In AppendIx X2 If any such oIl-water separators or
treatment systems have been Installed at the property SInce a
pnor envIronmental site assessment, the requested Informa
tIon must be supphed for each new InstallatIon

8 19 To the best of your knowledge, have any hazardous
substances or petroleum products, umdenufied waste mate
nals, tIres, automotIve or Industnal battenes or any other
waste matenals been dumped above grade, buned and/or
burned on the property?

__Yes --.No __Unknown

8191 GUIde
8 19 1 1 Past waste dIsposal praCUces should be examIned

because these may have resulted In hazardous substances or
petroleum products beIng released On the property Does the
property eVIdence any mounds or depressIOns that suggest a
dIsposal SIte?

8 19 1 2 To use the Informatlon supphed In response to
thIs questIon In a pnor enVIronmental sUe assessment, the
preparer must determme If there was any dumpIng, burymg,
or burmng of such matenals at the SIte SInce the poor
envIronmental sue assessment Ifnot, then usmg Informauon
m the pnor envIronmental sue assessment 15 appropoate If
so, the Informatlon requested must be supphed for all such
events SInce the poor envIronmental sue assessment

8 20 Is there a transformer, capaCltor, or any hydrauhc
eqwpment for whIch there are any records mdIcatIng the
presence of PCBs?

__Yes --.No __Unknown

8201 GUIde
8 20 1 1 PCBs are regulated by the ToXIC Substances
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Control Act 15 USC Seetlon 260 I et seq and, In the absence
ofa release, are not regulated by CERCLA The prOVISIons of
CERCLA do apply If there IS a release of PCBs AccordIngly,
If an affIrmauve answer IS obtamed to thIs quesuon, the
further focus should be on whether there have been any
mstances of InsulatIng 011 leakage and. If so, whether these
are suspected of bemg PCB or PCB-contamInated

8 20 1 2 Transformers contaImng PCBs may have many
dIfferent SIZes and shapes Some of the more commonly used
transformers are set forth In AppendIx X2 Transformers are
to be registered pursuant to 40 CFR § 761 30

8 20 1 3 Elevators and auto hfts are often run by hydrau
hcally controlled systems contaInmg PCBs If InspeCUon or
maIntenance records for the elevator, capaCItor, or other
hydrauhc eqwpment IndIcate no release has occurred or that
regular, scheduled maIntenance has taken place and the
machinery does not appear to be damaged or leaking, no
further Inqwry IS reqwred

82014 To use the InformatIon supphed In response to
thIs questIon m a pnor envIronmental sUe assessment, the
preparer must determlne If there were any transformers
Installed at the SIte SInce the pnor envIronmental SIte
assessment that are not owned by a utlhty, cooperatIve, or
assoaatlon If not, then usmg Informauon In the pnor
envIronmental sue assessment 15 appropnate, except that for
any transformer Idenufied In the pnor envIronmental sUe
assessment, the PCB status should be updated If new
transformers have been Installed, therr PCB status should
also be venfied

9 Gwde to Site VISIt
9 1 Is the property or any adjOIning property used for an

Industnal use?
__Yes --No __UD1cnown

Land Use

Property

Adjo1lllng properues nonh

Adjo1lllng properties south

AdjOIning properties east.

Adjolnmg properties west.

9 I 1 GUide
9 1 1 1 It IS recommended that the preparer descnbe the

uses of the property and adJommg propertIes
9 1 1 2 CertalD lDdustnal uses on the property may raIse

concerns regardIng the poSSIbility of contamInaUon affectJ.ng
the property For purposes of the transactIon screen questlon
nazre, an lDdustnal use 15 an acuVIty requmng the apphca
bon oflabor and capItal for the producuon or dIstnbutIon of
a product or artIcle, IncludIng, WithOUt hnutauon, manufac
tunng, processIng, extractlon, refinIng, warehousmg, trans
portatIon, and utlhtIes Manufactunng IS defined as a process
or operauon of prodUCIng by hand, machInery, or other
means a fimshed product or artIcle from raw matenal
Industnal uses may be categonzed as hght or heavy Indus
tnal uses, dependIng upon the scale ofthe operatIons and the
Impact upon surroundIng property In terms of smoke.
fumes, and noISe Regardless of such categonzatIon, the
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9 3 1 3 The term adjolnmg properties means any real •
property or propertIes the border of whIch IS contlguous or
partIally contlguous With that of the property, or that would
be contlguous or partIally contlguous With that of the
property but for a street, road, or other pubhc thoroughfare
separatlng them AdJommg propertIes mclude those that
border the property and Include properties across the street
or any nght of way from the property

94 To the best ofyour knowledge, has the property or any
adjolmngproperty been used 10 the past as a gasohne station,
motor repaIr faCihty, commerCIal pnntIng facthty, dry
cleaners, photo developmg laboratory, Junkyard or landfill,
or as a waste treatment, storage, dIsposal, proceSSIng, or
recychng facility?

__Yes -No __Unknown

9 4 I GUlde-See gwde for 9 2 and 9 3

concern for purposes of the transactlon screen process IS
whether the use lDvolves the processmg, storage, manufac
ture, or transportation of hazardous substances or petroleum
products For example, further mqwry would be necessary If
the mdustnal use concerned the manufacture of paints Oils,
solvents, and other chemIcal products but not If the use
concerned the storage of mert goods m containers

9 1 1 3 The term adjOining propertIes means any real
property or propertIes the border of WhICh IS contlguous or
partIally contlguous With that of the property, or that would
be contIguous or partIally contIguous WIth that of the
property but for a street, road, or other pubhc thoroughfare
separat10g them

9 2 To the best of your knowledge, has the property or
any adJo101Og property been used for an 10dustnal use 10 the
past?

__Yes -No __Unknown
Owner Use Dates

AdJOlDlDg properties west.

AdJOlDlng properties east

PropertY

AdjOIning propel1les north

•

•LAND ISSUES

9 5 Are there currently or to the best of your knowledge
have there been preViously, any damaged or dIscarded
automotlve or mdustnal battenes, or pestiCides, pamts, or
other chemIcals In mdIVidual contaIners ofgreater than 5 gal
(19 L) m volume or 50 gal (190 L) In the aggregate, stored on
or used at the property or at the facthty?

__Yes -No __Unknown

951 GUIde
9 5 1 1 Are there any containers on the Site that may

contain anyone of these Items? Is there any reason to suspect
that chemIcals or hazardous substances or petroleum prod
ucts m such quantltles may be stored on the site? Sheltered
areas, cartons, sacks, storage bIns, large camsters, sheds, or
cellars of eXIst1ng Improvements should be InvestIgated
because these are areas where chemIcals or hazardous
substances or petroleum products may be stored If the
answer to this question IS "yes," hst the items and the
locatlon(s) where they are stored If you are unfamiliar With
the contents of any container located on the Site, the
questIon must be answered "yes" untIl the matenals are
IdentIfied The eXIStence of any damaged or opened con
tainers IdentIfied as contaImng hazardous substances or
petroleum products reqwres further mvestigatlon

9 5 I 2 Hazardous substances or petroleum products may
often be unmarked The preparer should never open any
unmarked containers at the facility because they may con
tain explOSive matenals or aCids

9 5 I 3 Consumer products In undamaged contaIners
used for routine office maIntenarlce or busmess, such as copy
toner, should not create a need for further mqwry unless the
quantity of such products IS 10 excess of what would be
customary for such use The EnVU'onmental Protection

Prevtous use of property

PreVIOUS use of properties to
north
Prevtous use of properties to
south
Prevtous use of propemes to
east
PreVIOUS use of propel1les to
westDatesUseOwner

PreVIOUS use of properties to
north
PreVIOUS use of propel1les to
south
PreVIOUS use of properties to
east
PreVIOUS use of propel1les to
west

PreVIOUS use of property

AdJolDmg propel1les south

931 GUlde
9 3 1 I It IS recommended that the preparer descnbe the

uses of the property and adjoIning propertIes
9 3 I 2 Gasohne stations, motor veJncle reparr facthtles

(WIth or Without supplyIng gas for the motor vehIcles), dry
cleaners, photo developIng laboratones, commerCIal pnntlng
facuitles, junkyards or landfills, and waste treatment, storage,
disposal, process1Og, or recychng facilities all Involve the use
of hazardous substances or petroleum products and therefore
reqUIre further Inqwry concernIng the poSSIble release of
such substances

921 GUIde
9 2 1 I The user should mspect for any 1OdIcatlons

present on the property that would cause the user to suspect
an 10dustnal facthty may once have eXIsted on the Site Old
buIldings, pipeS, containers, or other debns are mdIcators of
preVIous Industnal use of the Site

9 2 I 2 See gUIde for 9 I

9 3 Is the property or any adjommg property used as a
gasohne statlon, motor reparr facthty, commerCial pnntlng
facility, dry cleaners, photo developIng laboratory, junkyard
or landfill, or as a waste treatment, storage, disposal,
processmg, or recychng facility?

__Yes -No __Unknown

Land Use

18
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•

•

•

Agency has pubhshed a gwdance document that 1dentIfies
hazardous substances or petroleum products that must be
reported under SectIon 311 and 312 of EPCRA 8 Thls
document hsts m tabular form the CERCLA SectIon 103
chem1cals If a preparer has a qUestlOn regardmg whether the
substance 1S a hazardous substance under CERCLA, the
preparer may refer to the hst of hsts or 40 CFR Part 302 In
additIon, the Envrronmental ProteCtIon Agency has also
pubhshed a gwdance document 9 This document sets forth
the hazardous substances or petroleum products found m
many common consumer products hsted by trade name

96 Are there currently, or to the best of your knowledge
have there been preVlously, any mdustnal drums (typ1cally,
55 gal (208 L)) or sacks of chem1cals located on the property
or at the facility?

__Yes -No __Unknown

9 6 1 GUlde-If found, they Wlll reqUITe further examma
tIon Wlth respect to any hazardous substance associated Wlth
them

9 7 Has fill dm been brought onto the property that
ongmated from a contammated s1te or that 1S ofan unknown
ongm?

__Yes -No __Unknown

971 GUlde-Flll dm brought onto the property may
appear as mounds or depresslOns that do not appear to be
naturally occumng Flll dm may be added m construCtIon of
a facility The term fill dm 1S defined m the defimtIons and
the preparer should refer to the defimtIons 1fthe preparer has
any questIon concernmg the meanmg of the term

98 Are there currently, or to the best of your knowledge
have there been preVlously, any pItS ponds or lagoons
located on the property m connectIon Wlth waste treatment
or waste disposal?

__Yes -No __Unknown

9 8 1 GUlde-The presence of pItS ponds or lagoons,
together Wlth waste treatment or waste disposal may mdicate
contammated property See the defimtIons Wlth respect to
the defimtIon ofpItS ponds or lagoons m 3 2 26

99 Is there currently, or to the best ofyour knowledge has
there been preVlously, any stained s01.l on the propertY'

__Yes ---No __Unknown

9 9 1 GUlde-Stamed solls are frequently 3SSOC1ated Wlth
contammatIon and often are an mdicatIon of e1ther current
or preVlOUS leakage assOClated Wlth plpmg and hqwd storage
contamers Salls that are stalned show a marked dIscolora
tIon as compared to other solls m the lmmecbate VlC1Dlty

9 10 Are there currently, or to the best of your knowledge
have there been preVlously, any eVldence ofany regIStered or
unregistered storage tanks (above or underground) located
on the propertY'

__Yes ---No __Unknown

9 10 1 GUlde-Tanks are often used to store heatIng fuels,
cheIDlcals, and petroleum products; wh1le tanks may be
assoaated Wlth storage of cheIDlcals, they are most often
assoaated Wlth hqwd fuel heatIng systems (that 18, 011
furnaces) Examples of tanks are illustrated m Appendix X2

9 11 Are there currently, or to the best of your knowledge
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have there been preVlously, any vent P1pes, fill p1pes, or
access ways mdicatIng a fill P1pe protrudmg from the ground
on the property or adjacent to any structure located on the
propertY?

__Yes ---No __Unknown

9 II 1 GUlde-Vent or fill P1peS often Slgnal the current
or preVlOUS eXlstence of underground storage tanks Addi
tIonally, observatIons should be made regarding any asphalt
or concrete patchlng that would mdicate the poSSlbility of
preVlOUS underground storage tank removal Examples of
vent and fill P1peS are illu~tratedm Appendix X2

STRUCTURE ISSUES

9 12 Are there currently, to the best of your knowledge or
have there been preVlously, any floormg, drams, or walls
located Wlth1n the facility that are stained by substances
other than water or are eIDltt1ng foul odors?

__Yes ---No __Unknown

9 12 1 GUlde-Stams (other than water stains) or foul
odors may mdicate leaks of hazardous substances or petro
leum products or contammants Floor dnuns located Wlth1n a
bwlding adjacent to hazardous substance storage areas or
connected to an on-s1te dlsposal system (e g, septIc system)
present a potentIal source of subsurface d1scharge of contam
mants

OTHER ISSUES

9 13 If the property IS served by a pnvate well or non
pubhc water system, have contaIDlnants been identIfied m
the well or system that exceed gmdehnes applicable to the
water system or has the well been designated as contamI
nated by any government envrronmental/health agency?

__Yes ---No __Unknown

913 1 GUlde-EVldence of well water generally coDSlSts
of a 4- to 12-m (102- to 30S-mm) dlameter low level P1pe
protrudlng from the ground that 18 capped, as illustrated m
Appendix X2

9 14 Does the owner or occupant of the property have any
knowledge of envlronmental liens or governmental notIfica
uon relaung to past or recurrent VlOiaUOns ofenvrronmental
laws Wlth respect to the property or any facility located on
the property?

__Yes ---No __Unknown

914 I GUide-In most cases, the federal or state govern
ment will notIfy the property owner poor to fihng a hen on
the property SectIons 302, 311, 312, and 313 of The
Emergency Planmng and Commumty Rtght-to-Know Act
and other prOVlSlons of federal and state envrronmentallaws
estabhsh reportIng reqwrements Wlth respect to bUSInesses
stonng or USIng hazardous substances or petroleum products
m excess of certaln quantltles These bUSlDesses should be
malang penodlc reports to a federal, state, or local envrron
mental department, agency, or bureau The government may
penodlcally Inspect such facilitles to ensure comphance Wlth
envrronmentallaws In the event of a release, the owner or
occupant 15 obhgated to notIfy the U S EPA of the release
Any notIficatlon or response by any governmental entIty will
be m wntIng.
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ofa release, are not regulated by CERCLA The prOVISlons of
CERCLA do apply If there is a release of PCBs AccordIngly,
If an affrrmatIve answer IS obtained to this question, the
further focus should be on whether there have been any
mstances of msulatIng oll leakage and, if so, whether these
are suspected of belDg PCB or PCB-contamlDated

9 20 I 2 Elevators and auto hfts are often operated by
hydrauhcally controlled systems contaimng PCBs If mspec
tIon or mamtenance records for the elevator, capaCltor, or
other hydrauhc eqUlpment mdtcate no release has occurred
and the machmery does not appear to be damaged or
leak1ng, no further mqurry 15 requrred

9 20 1 3 Transformers containmg PCBs may have many
dtfferent SlZes and shapes Some ofthe more commonly used
transformers are set forth on AppendIx X2 Transformers are
to be regtstered pursuant to 40 CFR § 761 30

10 GUlde to Government Records/Hlstoncal Sources In
qmry

10 I Do any of the follOWIng federal government record
systems hst the property or any property WIthin the ClrCum
ference of the area noted below

•

•

•

--No
---No

--No

__Yes

__Yes

__Yes

Natlonal Pnontles LJst-W1tJun 10 mde (I 6 Km)?

CERCUS LISt-W1tJun 0 5 mde (0 8 Km)?

RCRA TSD FacthUCS-W1tJun 10 mde (l 6 Km)?

10 I 1 Guzde
10 I I I The NPL or NatIonal PnontIes Llst 15 a hst

complled by EPA pursuant to CERCLA 42 USC
§ 9605(a)(8)(B} of properties With the highest pnonty for
cleanup pursuant to EPA's Hazard RanklDg System See 40
CFRPart300

10 I I 2 The Comprehensive Envrronmental Response
CompensatIon and Liability InformatIon System (CERCLIS)
15 the hst ofSltes complied by EPA that EPA has mvestigated
or IS currently mvesttgatIng for potenttal hazardous sub
stance contamlDatton for poSSible mclUSlon on the natIonal
PnontIes L15t

101 13 RCRA TSD FaClhtIes are those faClhtIes on
which treatment, storage and/or dtsposal ofhazardous wastes
takes place, as defined and regulated by RCRA The RCRA
TSD FaClhtIes L15t 15 a hst kept by EPA of those faClhtIes on
which treatment, storage, and/or dtsposal of hazardous
wastes takes place, as defined and regulated by RCRA

10 I I 4 If the preparer elects to obtatn the records
dtreetly from government agenCles, those records typically
must be obtained through a formal wntten request to the
office WIthm each agency that 15 respoDSlble for mamtalD1ng
the records or for respondIng to pubhc requests for records
At the federal level, these requests are governed by the
Freedom of InformatIon Act (FOIA) FOIA reqwres a
wntten request and the request should ldentIfy the records
the preparer reqUITes and should IdentIfy the Site and
geographic area for which the preparer needs the records
(e g, the address of the Slte and the appropnate Clty, county,
or Zip code to be searched) The request should be dIrected to
the FOIA officer for the regtonal EPA office respoDSlble for
the region 10 which the Slte 15 located A hst of the FOIA
offices for each of the EPA regIons may be obtatned from the
federal government or local hbrary From the federal EPA
offices, the preparer should antIClpate a response no sooner
than four to eight weeks.

__Yes ---No __Unknown

9 18 Does the property dIscharge wastewater, on or adJa
cent to the property other than storm water or mto a samtary
sewer system?

__Yes ---No __Unknown

9 18 1 GUIde
9 18 1 1 All dram traps and PipeS should be exammed and

therr end pomts should be determmed Any dItches or
streams on or adjacent to the site should be vlsually and
physlcally observed for wastewater flow

9 18 1 2 Some JunsdIct10ns requrre faClhtIes With large
roof or paved areas and constructIon SiteS to collect and
dIvert such runoff through a treatment process pnor to
dIscharglDg the stormwater runoff to mumClpa1, separate
storm sewer systems, or the waters of the Umted States Such
umts are often called stormwater treatment systems 011
water separators are most often found outside a bwldmg
under a manhole and requrre routIne serVIClng to remove 011
Oll-water separators are usually 10 restaurants, repmr ga
rages, and serVIce statIons An example of an oll-water
separator IS shown 10 AppendIx X2

919 To the best of your knowledge, have any hazardous
substances or petroleum products, umdentIfied waste mate
nals, mes, automotIve, or mdustrlal battenes or any other
waste matenals been dumped above grade, buned and/or
burned, on the Slte?

__Yes ---No __Unknown

9 15 Has the owner or occupant of the property been
mformed of the past or current eXIstence of hazardous
substances or petroleum products or enVironmental Viola
tIOns WIth respect to the propeny or any facility located on
the property?

__Yes ---No __Unknown

9 16 Does the owner or occupant of the propeny have any
knowledge of any envIronmental sUe assessment of the
propeny or facility that mdIcated the presence of hazardous
substances or petroleum products on, or contammatIon of,
the propeny or recommended further assessment of the
property?

9 19 1 GUide-Past waste disposal praeuces should be
exammed because these may have resulted 10 hazardous
substances bemg released on the property Does the Site
eVidence any mounds or depresSlons that suggest a d1sposal
Site?

9 20 Is there a transformer, capaCltor, or any hydrauhc
eqUlpment for winch there are any records mdIcatlng the
presence of PCBs?

__Yes ---No __Unknown

9201 GUlde
9 20 1 1 PCBs are regulated by the TOXIC Substances

Control Act 15 USC Section 260 I et seq and, 10 the absence

__Yes ---No __Unknown

9 17 Does the owner or occupant of the property know of
any past, threatened, or pendIng laWSUits or admlDlStratIve
proceedIngs concernmg a release or threatened release ofany
hazardous substance mvolVIng the property by any owner or
occupant of the propeny?

20
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10 1 1 5 If government lDformatIon IS obtalDed from a
commerCIal sefVlce, the firm should proVide ensurances that
Its records stay current Wlth the government agency record
sources Government mformatIon obtained from commer
Cial sources may be consIdered current If the source updates
the mformatIon at least every 90 days, or for lDformatIon
that IS updated less frequently than quarterly by the govern
ment agency, Wlthin 90 days of the date the government
agency makes the updated mformatIon aval1able to the
pubhc

10 I I 6 The lDformanon supphed m response to this
quesuon lD a pnor environmental sUe assessment may be
used prOVided It IS updated to the present nme

10 2 Do any of the folloWlng state record systems hst the
property or any property Wlthin the Circumference of the area
noted below

1.Jst mamtamed by state enYlI'Ol1mentai agency of hazardous waste SItes Identified

for Investtgatlon or remediation that IS the state agency eqwvalent to NPL-wttlnn

10 mde (16 Km)?

__Yes -No

List malDtalDed by state enVIronmental agency of SItes IdentIfied for lDvesttgatlon

or remediation that 15 the state eqwvalent to CERCUS-Wlthtn 0 5 lIll1e (0 8

Km)?

__Yes -No

LeaIong Underground Storage Tank (LUST) LISt-Wlthtn 0 5 lIll1e (0 8 Km)?

__Yes -No

Sohd Waste/Landfill Facthtle5-Wlthtn 0 5 mde (0 8 Km)?

__Yes -No

1021 GUide
10 2 liThe LUST hst 15 a hst of Sltes containIng one or

more underground storage tanks that have been IdentIfied as
haVing leaked or are potennally leak:1ng therr contents Into
the ground or groundwater; these Sltes may be mvolved lD a
state cleanup program

10 2 I 2 The sohd waste/landfill facilitIes hst 15 a hst of
SItes that currently accept, or have accepted lD the past, waste
of any land for disposal on SIte Sohd waste/landfill facilitIes
hsts typIcally are obtained tllrough a state office of sohd
waste management that 15 often a diViSIon of the pnmary
state envrronmental agency

10 2 1 3 Although many states do not have specrlic
Freedom of Informanon laws, li the preparer elects to obtain
the records d1rectly from government agenCles, a sllll1lar
wntten request for state records should be made to the
pnmary state agency respoDSlble for envrronmental regula
non lD that state TypIcally, the office responSlble for
mamtaImng the records and for respondIng to requests for
records are the same Once agaIn, the wntten request should
IdentIfy the specrlic records requested and IdentIfy the SIte
and geograplnc area for winch the preparer needs the
records The state agency response will vary from state to
state and agency to agency, but the preparer should antICi
pate a mimmum of four weeks for a response

10 2 1 4 In some cases, the request should be directed to a
specrlic state office For example, leak:1ng underground
storage tank requests should be made through eIther the state
agency's groundwater management diV1S1on, the state FIre
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Marshall's office, or the state Emergency Planmng and
Management Agency

10 2 I 5 The Idennty of the state office to which the
request should be made can be obtained by contactIng the
pnmary state envrronmental agency Also, there are pubhca
tions hsung agency sources for each state The local pubhc
hbrary may contain these pubhcatIons

10 3 Based upon a reView of fire msurance maps or
consultanon Wlth the local fire department sefVlng the
property all as speClfled lD the guIde, are any bUIldings or
other Improvements on the property or on an adJolmng
property IdentIfied as haVIng been used for an lDdustnal use
or uses hkely to lead to contammanon of the property -

__Yes -No -Not Apphcable

10 3 I GUide
10 3 liThe focus of this research 15 to determIne

whether any past use of the property would suggest the
presence of contammanon assoCIated Wlth the property If
reasonably ascertamable, one of two sources of data should
be examlDed lD the followlDg order of preference fire
Insurance maps shoWlng the property or the local frre
department sefVlng the property However, If the user has
first-hand knowledge of the use of the property from the
present back to 1940 or li the preparer lDtefVlewed dislDter
ested people Wlth such knowledge, then the preparer may
ehmInate this research and answer "not apphcable" to the
questtons above In addinon, the preparer may ehmmate thIs
research and answer "not apphcable" to the questIon If the
preparer 15 unable to find appropnate sources of fire Insur
ance maps or IndiViduals at the local me department for the
property Wlth knowledge of the property's past use, after
maklDg a reasonable effort In good faIth to locate such
Informanon or lithe Informanon 15 othefWlse not reasonably
ascertainable

10 3 1 2 Subject to the preVIOUS paragraph, the preparer
should obtaIn fire Insurance maps from the penod(s) not
covered by the first-hand knowledge of the user or of those
lDtefVlewed, beglDmng Wlth when the maps are first avaJlable
for the area or when the area was first thought to be
developed At least two maps should be ordered at poInts lD
tune separated by at least ten years

10 3 1 3 Fire Insurance maps are defined lD 3 2 13 To
obtaIn a fire Insurance map for the property, wnte to the
address given In Footnote 10 and request the Map Informa
non Source The Map lnformanon Source will hst sources of
fire Insurance map compames and the areas served by such
compames In addinon to these compames, fire Insurance
maps may also be aval1able for reView from pubhc hbranes,
colleges, and local mstoncal SOCIeties

10 3 I 4 In examxmng a fire Insurance map, the user 15
only requrred to reView those areas shown In the given
source For example, If the property IS at the edge of a map
sheet, the user need not order the adJoxmng sheet. Ifa source
covers a large area the user need only reVIew the area WlthlD
approXImately 1/8 nule (200 m) of the property

10 3 1 5 Fire Insurance maps reViewed as part of a pnor
environmental site assessment do not need to be searched for

10 USOS-ESIC 507 National Center Reston Vuguna 22092 (l-80Q.872
6277)
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or reVIewed agaIn, but the preparer should make a reasonable
effort to determme the uses of the property SInce the last use
1dentIfied In a pnor environmental szte assessment

11 Non-Scope ConsideratIons

11 1 General
I I 1 1 There may be enVIronmental ISSues or condItIons

at a property that parties may WISh to assess In connectIon
With commercial real estate that are outside the scope of this
praetlce (the non-scope conSIderatIons) As noted by the legal
analySIs m Appenchx XI of tlus practIce, some substances
may be present on a property m quantIues and under
conmuons that may lead to contaDllnauon of the property or
of nearby propertIes but are not lDcluded lD CERCLA's
defimuon of hazardous substances (42 USC 9601(14» or do
not otherwIse present potentIal CERCLA hability In any
case, they are beyond the scope of this practice

11 1 2 Whether or not a user elects to lDqwre lDtO

non-scope conSIderat10ns 1D connectIon With tIns practice or
any other environmental site assessment, no assessment of
such non-scope conSIderations IS reqwred for appropnate
lDqwry as defined by thIS practice

11 1 3 There may be standards or protocols for assess
ment of potential hazards and condltlons assocIated With
non-scope condItlons developed by governmental entities,
profeSSIOnal orgamzatlons, or other pnvate entIties

I1 1 4 FollOWing are several non-scope conSlderatlons
that persons may want to assess lD connectIon With commer
CIal real estate No Imphcauon IS lDtended as the relauve
Importance of mqwry lDtO such non-scope conslderauons,
and tlns hst of non-scope conSIderations IS not lDtended to be
all-lDcluslve

11 14 1 Asbestos-contamlDg matenals,
11 14 2 Radon,
11 1 4 3 Lead-based pamt,
11 1 4 4 Lead lD drInlang water, and
11 14 5 Wetlands

•

APPENDIXES

(Nonmandatory InformatIon)

Xl LEGAL BACKGROUND TO FEDERAL LAW AND mE PRACI1CES ON ENVIRONMENTAL
ASSESSMENTS IN COMMERCIAL REAL ESTATE TRANSACI10NS

INTRODUcnON

The legal sect10n ofSubcommIttee E 50 02 on EnVll'onmental Assessments lD CommerCIal Real
Estate TransactIons prOVides the followmg background to the ComprehensIve EnVll'onmental
Response, Compensatlon, and LIability Act (CERCLA), as amended lDcludmg amended by the
Superfund Amendments and ReauthonzatIon Act (SARA), 42 USC §§ 9601 et seq The
background to CERCLA, commonly known as the Superfund Law, outhnes the potential hability
for the cleanup of hazardous substances, avaIlable defenses to such hability, appropnate mqUIrY
under Superfund, statutory defimllon of hazardous substances, petroleum products and petroleum
exclUSlon to CERCLA, and reasons why certaIn enVll'onmental hazards are excluded from the
scope of Superfund and tlus practice and Practice E 1527

There are several elements of Superfund bability and the commonly termed "lDnocent
purchaser" defense, that anses out of the statutory tlurd-party defense, that may Impact on the
development and understandlDg oftlus practIce and PractIce E 1527

•

XII Superfund Llab,lzty
XII 1 All of the followlDg elements of habIhty under

Superfund must be estabhshed by a plalDtIff before a
defendant will be held hable under Superfund for a govern
ment s response costs 11

II USC § 9607(a) (All statutory references are to Title 42 of the Umted States
Code unless otherwise speafied.) See Umted States versus Aceto AgrIcultural
Chemicals Corp 872 F 2d 1373 (8th CJr 1989) Pnvate plamtJffs, as well as the
government. lI'ay seek response costs under Superfund from defendants. Wlule
many usm ofthese practtees or other pnvate parties may t1unk In tem1S ofbow to
defend agamst Superfund habWty they should recogmze that they may deade to
conduct cleanup aeuODS and seek response costs from other parnes.

22

Xliii The Slte IS a faClhty, as defined as § 9601(9),
XII I 2 A release or threatened release of a hazardous

substance from the Slte occurred (release IS defined at
§ 9601(22) as any amount of any hazardous substance,
"hazardous substance" IS defined at § 9601(14) (see statutory
defimllon of hazardous substance below),

XIII 3 A release or threatened release caused the plaIn
tIff to lDcur response costs Response costs are defined at
§ 9601(25) to mean costs related to both removal act10ns (
§ 9601(23» and remedJ.al actIons (§ 9601(24», and

XII 14 Defendants fall WItlun at least one of the four
classes of respoDSlble parties 12

12 The four classes of poteIltlally respoDSlble parties (PRPs) are hsted at
§ 9607(a) as follows. •
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X I I 2 In order to recover response costs, a government
plaIntlfI'must prove that the costs were not InCOnsIstent With
the National 011 and Hazardous Substances Pollution Con
tIngency Plan (commonly referred to as the National ContIn
gency Plan or NCP), 40 CFR § 300 13 A pnvate plaIntiff
must prove Its costs were necessary costs of response and that
the response actIon was consIstent With the NCP 42 USC
§ 9607 (a) 14

X I I 3 If there IS a release or threatened release of
hazardous substances on a SIte, pnvate partles, even If they
are not PRPs, may deCIde to Incur response costs and seek
recovery from other pnvate partles The PRPs may seek
contnbutIon from other PRPs

X I I 4 There IS an .mportant dIfference between the
government's burden to show that Its response costs are "not
InconSIstent With the NCP" and the burden a pnvate party
bears to show that Its response costs are "conSIstent With the
NCP" See § 9607 (aX4)(A) and (B) Courts have Interpreted
thIs statutory dIfference to give the government a rebuttable
presumption that Its response costs are conSIstent With the
NCP, whereas a pnvate party who undertakes response costs
and seeks recovery from responSIble partles bears the burden
of proVing Its response was consIStent With the NCP IS The
EPA takes the posItion that a pnvate party who undertakes a
response actlon must be only In "substantial comphance,"
rather than strIct techmcal comphance, With the NCP, as
long as a CERCLA-quahty cleanup IS achIeved The NCP
reqwrements for a pnvate party response-actIon are set forth
at 40 CFR § 300 700

XI 2 Defenses to Lzabzlzty
Xl2 I AssumIng all the elements ofhability eXISt, a party

may aVOId hability only by meetIng one ofthe defenses hsted

(I) Owner and operator of a facahty (see § 9601 (20)(A) the term owner or
operatorft does not mclude a person who WIthout paJ1JClpaung m the
management of a facthty holds mdICIll of ownerslup pnmanly to protect Ius
secunty mterest m the facthty In re Bergsoe Metal CorporatIon, 910 F 2d 668
(9th C1r Aug. 9 1990) Gwdlce versus BFG Electroplating and Manufactunng
Co 732 F Supp 556 (W D Pa 1989) Umted States versus MIrabIle 23 ERC
1511 (ED Pa. 1985) But see Umted States versus Fleet Factors Corp 901
F2d 1550 (11th Clr 1990) Untted States versus Maryland Bank and Tnzst
Co 632 F Supp 573 (D Md 1986) For clanficauon of the secunty mterest
exclUSIOn see EPA s rule on lender bablhty under CERCLA, 57 Federal
RegISter 18344 (Apnl29 1992)

(2) Any person who at the tune ofd1sposal ofany hazardous substance owned or
operated any faahty at whlch such hazardous substances were dIsposed of

(3) Any person who by contract, agreement, or o1hcrWJSC anangcd for d1sposal or
treatment or transPOrt of hazardous substances and

(4) Any person who accepts hazardous substances for transPOrt to a facthty
selected by such person.

13 The Nattonal Conttngency Plan IS the federal government s blucpnnt on how
hazardous substances are to be cleaned up pursuant to CERCLA

14 See Dedham Water Co versus Cumberland Farms DQlry Inc 889 F.2d
1146 (1st C1r 1989) other cases CIted at ABA, NatIonal Resources Energy and
Environmental Law 1989 The Year In RevIew p 215 Note 155

IS Am/andPrOpertIes Corp versusAluminum Co ofAmenca, 711 F Supp 784
794 (D NJ 1989) ArteslQ1l Water Co versus New Castle County 659 F Supp
1269 1291 (D Del 1987) Unued States versus Northeastern Pharmaceutical
ChemIcal Co 579 F Supp 823 (WD Mo 1984) affd In part revd on other
grounds 810 F.2d 726 (8th Cit 1986)

23

In § 9607(b) These hsted defenses are exclUSive of all
others 16 Sectlon 9607(b) states (emphasIS added)
There shall be no lIability under subsecnon (a) for a person otherwISe

lIable who can establIsh by a preponderance of the eVidence (the lowest
eVIdentIary standard ava1lable meamng more probable than not) that
the release or threat of release ofa hazardous substance and the damages
resultIng therefrom were caused solely by-
I) an act of God,
2) an act of war
3) an acl or OmtSSlon ofa lhlrdpany other than an employee or agent of
the defendant, or than one whose act or omISsIOn occurs m connection
wuh a contraetlUll relatlonshtp (see the definItIon of contractual
relatIonslup" below) eXIstIng drrectly or mdrrectly, WIth the defendant

1f the defendant establIshes by a preponderance of the eVidence that
(a) he exeTClSed due care WIth respect to the hazardous substance
concerned and (b) he took precautIons agamst foreseeable acts or
olDlSSlons of any such tlurd party and the consequences that could
foreseeably result from such aetlons or olDlSSlons "

Xl 22 Under § 960I(35XA), a contractual relatIonshIp
"Includes, but IS not hmxted to, land contracts, deeds, or
other Instruments transfemng title or possesSIon " These
contractual relationshIps With thIrd partles elmunate the
defense to hability unless the defendant IS an Innocent
purchaser Or as stated by the status of § 960 I(3S)(A)
(emphaszs added), a contractual relationshIp With the thIrd
party defeats the defense
unless the real property on winch the faClhty IS located was acqwred by

the defendant after dISposal or placement ofthe hazardous substance
and one or more ofthe follOWIng ClTCUmstances IS also establIshed by the
defendant by a preponderance of the eVidence

(1) At the time the defendant acqwred the facility the
defendant did not know and had no reason to know that any
hazardous substance whIch IS the subject of the release or
threatened release was disposed of on, In, or at the facility

(n) The defendant IS the government
(m) The defendant acqwred the facility by Inhentance or

bequest "

X I 2 3 Therefore, the so-called Innocent purchaser de
fense ames out of the thIrd party defense of § 9607(bX3)
Restated., thIs defense to Superfund hability IS avaIlable only
If the defendant shows the follOWing

X I 2 3 I The release or threat of release was caused solely
by a thIrd party,

X I 2 3 2 The thIrd part IS not an employee or agent of the
defendant,

Xl 233 The acts or OmISSIons of the thJrd party did not
occur In connectlon With a direct or mdlrect contractual
relatIonslnp to the defendant, or If there was a contractual
relationshIp, the defendant acqwred the property after dIs
posal or placement of the hazardous substance, and at the
Ume the defendant acqwred the facility the defendant did
not know and had no reason to know that any hazardous
substance winch IS the subject of the release or threatened
release was dISposed of on, In, or at the facility, and

16 Untted States versus Aceto AgrIcultural ChemIcals Corp 872 F 2d 1373 (8th
CJr 1989) But see Umted States versus Mansol Inc 725 F Supp 833 (M D Pa.
1989) (eqwtable defenses under CERCLA may be aVlll!able after the development
of a factua1 record)
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X 1 2 3 4 The defendant exerCised due care WIth respect to
the hazardous substances and took precautIons agamst
foreseeable acts or omiSSIons of the thtrd party

Xl 24 The statute then states at § 9601(35)(B)(emphaszs
added)
To estabhsh that the defendant had no reason to know as proVIded

(above) the defendant must have undertaken at the time ofacqUisitIOn
all approprzate mqulry mto the prevIOUS ownership and uses of the
property consistent with good commercial or customary practice 10 an
effon to mlmmIZe hablllty [T]he coun shall take Into account any
specialIZed knowledge or expenence on the part of the defendant the
relatlonslnp of the purchase pnce to the value of the propeny If
uncontammated, commonly known or reasonably ascertamable mfor
matlon about the propeny the obViousness of the presence or lIkely
presence of contammatlon at the propeny, and the ability to detect such
contamInation by appropnate IDspectlon ..

X13 Approprzate Inquzry zn Commerczal Real Estate
TransactlOns

Xl 3 lOne of the major questIons that parties to com
meretal real estate transaetlons face when consldenng therr
potentIal Superfund habtltty IS, "What level of mqwry mto
the preVIOUS ownershtp and uses of the property IS appro
pnate to estabhsh the mnocent purchaser defense to
Superfund hablltty?" These praetlces are structured to artiC
ulate the level of mqulry under Superfund that IS appropnate
for dIfferent situatIons

Xl 3 2 The Approprzate Level ofInquzry
Xl 3 2 1 The level of enVIronmental mqwry that IS ap

propnate under Superfund cannot be the same for every
property or every party to a real estate transaetlon The level
of mqwry, m fact, will change dependmg On the particular
property or party mvolved m a transaetlon The statutory
language, CongressIOnal hIstory, and common sense support
thts conclUSIOn

Xl 322 FIrSt, It must be noted that httIe case law eXIsts
to serve as gwdance about the mImmum level ofmqwry that
WIll be deemed appropnate for the mnocent purchaser
defense See, for example, Unzted States versus Serafinz, 706
F Supp 346 (M 0 Pa 1988), and 1990 U S DIst LEXIS
18466 (M 0 Pa 1990) (By entertalmng dIsputed facts as to
the custom and pracnce of VIeWIng land pnor to purchase,
the court Imphed that appropnate mqwry necessanly varIes
on a SIte-by-slte basIS), Unzted States versus Pacific Hzde and
Fur Depot Inc, 716 F Supp 1341 (0 Idaho 1989) (No
mqurrv was reqwred by those who receIVed an ownershIp
Interest m property VIa corporate stock transfer and warranty
deed under the facts of thts case), IntematlOnal Clznzcal
Laboratorzes Inc versus Stevens, 30 ERC 2066, 20 ELR
20,560 (E 0 N Y 1990) (DespIte a long hIstory of toXIC
wastewater dIsposal and presence of the SIte on the state's
hazardous waste dIsposal SIte hst, the purchaser establIshed
the mnocent purchaser defense SInce there were no VISible
envrronmental problems at the Site, the defendant had no
knowledge of envrronmental problems at the Slte, and the
purchase pnce dId not reflect a reduetlon on account of the
problem)

Xl 3 2 3 WhIle the statute does not specrlically dIstIn
gwsh certaIn types of properttes and uses from others, or
certatn types of parties from others, It does hst certaIn factors
courts should COnSIder In determtmng whether one's Inqwry
under the ClTcumstances IS appropnate The statute, as

24

explaIned above m Xl 2 reqUITes a court to conSIder a
party's spectahzed knowledge or expenence The statute
further mandates a court to conSIder what IS "reasonably
ascertalnable Information about the property," what con
tamInatIon IS ObvlOusly present, and the pany s abllzty to
detect such contamInatIon" The very use of terms such as
"appropnate" and "reasonably", and the use of "speaahzed
knowledge and expenence" and "ability" In conJuncnon
WIth the spectfic person attemptIng to utJ.bze the defense
slgmfies that Congress dId not Intend the appropnateness of
the mqutry be Judged by a bnght hne standard If It IS so
mtended, Congress would have stated, but dId not, that the
same InqUIry should be made m every case

XI 3 2 4 What IS reasonable and obVIOUS to one party
may not be so to other parties, and ability, by necessIty,
vanes among all parties The statute, therefore, recogmzes
that dIfferent properttes and parties must be treated dIffer
ently That IS, dIfferent parties may conduct dIfferent levels
of mqwry appropnate to therr C1!Cumstances

Xl 3 2 5 The statutory standard of "appropnate Inqwry"
suggests the level of mqwry will depend on the ClTcum
stances and the underlymg facts Smce the facts are almost
always dIfferent, the level of Inqwry must change WIth them
The legISlative hIstory on thts particular ISSue demonstrates
that Congress mtended that the level of mqwry changes WIth
the type of property and party 17

The duty to InqUIre under thIs prOV1S1on shall be Judged as ofthe tIme of
acqUISItion Defendants shall be held to a lugher standard as pubhc
awareness of the hazards assoaated With hazardous releases has grown,
as reflected by thIs Act, the 1980 Act (CERCLA] and other Federal and
State statutes

Moreover good commeraal or customary practIce With respect to
IDqwry In an effon to mtnumze habIhty shall mean that a reasonable
IDqwry must have been made ID all C1I'CUmstances, In hgbt of best
bUSIDess and land transfer pnnClples

Those engaged In commercIal transaCtIons should, however be held
to a Ingber standard than those who are engaged In pnvate reslClentla1
transaCtIons

Xl 326 Because few cases address the standard of In
qwry m the mnocent purchaser defense and the leglS1atlve
hIstory descnbmg CongressIonal mtent IS sparse, common
sense IS a useful gwde m InterpretIng statutory language If
CERCLA mandated that the level of mqwry be the same for
every property or potenttal defendant, then a lay consumer
(renter or buyer) of a home, a purchaser of a small
envrronmentally bemgn bUSlDess, and a multInatIonal corpo
rate buyer of an mdustnal complex would have to conduct
the same envrronmental Slte assessment (ESA) of the dtf
ferent properttes m questIon AddItionally, the statute makes
no mentIon of a Phase I ESA or any other spectfic type of
mqwry one IS to conduct m order for the InqUIry to be
deemed appropnate If all mqwnes had to be at the same
level to be "appropnate," It would be illogtcal to stop at a
Phase I ESA stnce some commerctai or IndustrIal properttes
routInely undergo, m the exercISe of good commercIal and
customary praetlces, mtrustve samphng (typIcally a Phase II
ESA aCtIVIty) Therefore, stnce routInely some propert1es

17 H R Rep No 962, 99th Cong. 2d Sess. 187 (1986) repmu OJ 1986 u.s
Code Cong. and Admm. News 3276 3280

•

•

•



4mt> E 1528

•

•

•

undergo samphng, an InfleXlble standard would requrre
samphng of all properties no matter what Its use Tms could
not have been the mtended result of SARA

Xl 3 3 The Mmlmum lnqumes to Satisfy All Appropriate
Inquiry

Xl 33 1 RecogIllZlllg that mqurry changes With the un
derlymg crrcumstances, the next questlon concerns that level
of mqurry, If any, that Superfund reqUITes to utlhze the
mnocent landowner defense

XI 3 3 2 As noted above, In some real estate transaCtlons
a Phase II ESA IS roUtlnely conducted A Phase I ESA IS
conducted m these transaCtlons only as a necessary prereqw
SIte to outhne the scope of the Phase II ESA A Phase II ESA
typically mvolves takIng sod, water, and arr samples to
determme therr contammant content or venfy that no
contaminants are present or hkely present Note, however,
that th1s slmphsnc outhne of the Phase II ESA IS mlsleadmg
smce the party can always dig down one foot deeper, take
one more sample, or conduct one more test The problem of
how much mqwry IS conducted, or at what level a party
should begm, mvolves prOVing a negatlve-that IS, that no
contammatlon IS present 18 Smce, according to the statute,
mqwnes should be Judged by the crrcumstances eXlstlng at
the tlme of acqwsltlon, then there could be some properties
and partles to real estate transaCtlons where It may be
appropnate to begin the mqulry With an mtruSlve Phase II
ESA m order to mvoke the mnocent purchaser defense to
habthty

Xl 333 At the other extreme, the II1lmmum level of
mqwry that a party would be expected to conduct IS found
by looking at the least envrronmentally obtrusive class of
property and party from a CERCLA perspectlve ThIS
transactlon hkely mvolves the lay buyer of a home or the
renter of an apartment Assummg these parties meet the
other prereqUlSltes for the mnocent purchaser defense, what
level of envrronmental mqwry must they conduct to aVOId
Superfund habdtty? Whlle there are no recorded court cases
on thls Issue, the answer IS probably none, unless a partlcular
resldentlal purchaser or renter has some spectahzed knowl
edge about or expenence With the property m questlon that
would lead a court to conclude that some questlons should
have been asked Beyond these rare SItuanons, It IS hIghly
unllkely that Congress mtended to saddle hOUSIng consumers
With the burden ofmvestlgatlng or cleanmg up contaIIllnated
SItes In fact, EPA has ISSUed a statement of enforcement
pohcy to the effect that It will not generally pursue owners of
smgle fanuly reSIdences pursuant to CERCLA 19 Therefore

.8 The lDabthty to prove a negauve creates a dtIemma for the potenuaI
defendant. If the patty s mqwry dlscovers contamlDauon then under the statute
the patty will not be able to avall Itself of the lDnocent purchaser defense. If the
IDqwry does not discover contamlnaUon EPA or another pnvate patty can argue
ID a response aCUon that the lDqwry was not appropnate" and, therefore the
defendant can have no defense The dtIemma IS exphClt1y recogmzed by Subcom
IDlttee ESO 02 as beyond any reasonable IDterpretaUon of CongIeSS1ona! lDtent.
The scope of these praCtlce5 resolves the patty s dtIemma 10 the only reasonable
way by staung. It should not be concluded or assumed that the lnqwry was not
appropnate lDqwry merely because the 10qwry d1d not ldenufy exJSt1Dg recogmzed
enVU"Onmentai conmuons lD conneCl1on Wlth a property EnVU"Onmentai Slte
assessments must be evaluated based on the reasonableness of theJudgments made
at the nme and under the =mstance5 10 winch they were made" See 4 5 4

19 EPA Policy Towards Owners of ReSldenluU Property at Supeifund Sites
OSWER DJrecuve No 9834 6 July 3 1991
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for some propertIes and partles to real estate transaettons, It
IS appropnate to conduct no envrronmental1Oqwry m order
to meet the mnocent purchaser defense to habthty

XI 3 3 4 The mlmmum level of appropnate mqurry
under Superfund, therefore, ranges from no spectahzed
mqwry to conducnng an 10truslve Phase n ESA In order to
satlsfy the practlces, to do no speClahzed mqwry, such as the
transaCtlon screen or Phase I ESA, IS not enough for
commerCIal real estate transaCtlons Under current commer
CIal and customary practlce and In hght of best bUSIness and
land transfer pnnClples, however, no envrronmental SIte
assessments are conducted 10 many real estate transactlons,
partlcularly those 1OvolVIng smaller propertIes, vacant land,
or transaettons of low monetary value ThlS praCtlce and
Practlce E 1527 and the II1lmmum level of 10qwry under
these praettces, actually raISes the average level of mqwry
that should be performed where the partles want to come
WIthln the proteetton of the mnocent landowner defense

Xl 335 The burden of proof IS on the defendant to
sustaIn by a preponderance of the eVidence, the mnocent
purchaser defense Thls IS the least onerous burden of proof
aval1able to a party m hngatlon The defendant must show
only that the eVidence offered to support the level of10qwry
that was taken at the nme of acqUlSltIOn IS of greater weIght
or more conVinCIng than the eVIdence offered m OPPOSItIon
to It In other words, the eVIdence on the mqwry lSSUe taken
as a whole shows that the fact sought to be proved IS more
probable than not There may be techmcal or bUSIness
judgments on whether the mqwry conducted or any other
fact 10 a particular case IS suffiCIent to meet the needs or
concerns ofa party to the real estate transactlon The bottom
hne, however, IS that the judgment on whether the spectfic
facts of a case, m hght of statutory language, are suffiCIent to
produce habthty or a Viable defense to habthty IS a legal one
and such judgments COnstltute the practlce of law

XI 3 3 6 ThIs practlce IS deSIgned as the nnmmum level
of mqwry to satISfy the practlce from whtch a party to a
commerctal real estate transactlon should proceed, recog
nmng that some parties to some commerctal real estate
transaCtlons may Wish to proceed by beg10mng With a Phase
I or a Phase II ESA

Xl4 Statutory Defimtlon ofHazardous Substance
Xl41 The statute at 42 USC § 9601(l4)(A-F) defines

hazardous substance by refemng to five other statutes as well
as to Superfund's own § 9602 The followmg IS a descnptlon
of the relevant portions of the other statutes and § 9602 of
Superfund.

42 U.s C § 9601(l4)(A) [Alny substance designated pursuant to
secuon 1321(b)(2)(A) of Title 33" Trtle 33 USC § 1321 hes Wltbm the
Oean Water Act and refers to among other tlnngs, hazardous substance
hablhty 33 USC § 1321(b)(2)(A) states that the EPA shall develop as
may be appropnate reguJauons desIgnaung as hazardous substances,
other than 011 as defined 1D tins sectlon such elements and compounds
wlnch when dJscharged m any quanUty lDto" the naVIgable waters ofthe
Umted States present an unmment and substanual danger to the
pubhc health or welfare, mcludmg, but not hmJted to fish, shellfish,
WJldhfe, shorehnes, and beaches "

42 U.s C § 9601(14)(8) [Alny element, compound, IJl1XtUJ'e

soluuon or substance desIgnated pursuant to sectlon 9602 of tins utle "
Secuon 9602 giVes EPA the authonty to desIgnate as a hazardous
substance such elements, compounds, mIXtures, soluuoDS, and sub-
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stances wlnch when released mto the enVIronment may present
substanual danger to the pubhc health or welfare or the enVIron
ment

42 U.s C § 9601(14)(C) [A]ny hazardous waste haVIng the charac
tenstlcs Idenufied under or hsted pursuant to sectIon 3001 of the Sohd
Waste DISposal Act [42 USCA § 6921](but not meludIng any waste the
regulanon of wlnch under the Sohd Waste Dlsposal Act [42 USCA
§ 6901 et seq] has been suspended by Act of Congress)" The Sohd
Waste D1sposal Act of 1980 amended the Resource Conservauon and
Recovery Act (RCRA) 42 USCA § 6921 of RCRA proVIdes authonty to

the EPA to develop cntena for IdentIfYIng charactensucs of hazardous

waste and for hstlng parncular hazardous wastes WIthIn the meamng of

42 USCA § 6903(5) of RCRA RCRA, § 6903(5), defines hazardous

waste to mean
'a sohd waste or combmatIon of sohd wastes, WIDch because of Its

quannty concentratIon or phySIcal chemIcal, or mfeetlous charac
tenstlCS may-

(A) cause or SIgnificantly contnbute to an Increase In mortahty or
an Increase lD senous IrreVersIble or lDcapaCItaung revemble illness
or

(B) pose a substantJ.a1 present or potentJ.a1 hazard to human health
or the enVIrOnment when Improperly treated, stored, transported or
dlsposed of or otherwtse managed "
For the Identlficatlon and hstmg of hazardous wastes under RCRA
see40CFR §§261l etseq
42 USC § 9601(14)(D) [A]ny toXIC pollutant hsted under sectIon

1317(a) of Title 33" SectIon 1317(a) of Title 33 refers to toXIc and
pretreatment effiuent standards under the Oean Water Act The EPA IS

charged lD tlns sectIon WIth pubhstung and reVISlng from time to time a
1ISt of toXIC pollutants, talang "Into account toXICIty of the pollutant, Its
peI'Slstence, degrada.blhty, the usual or potentJ.a1 presence of the affected
orgamsms In any waters, the Importance of the affected orgamsms and
the nature and extent of the effect of the toXIc pollutant on such
orgamsms " Each toXIC pollutant hsted accordIng to th1s section shal1 be
subject to effiuent hmltauons For toXIC pollutant effiuent standards, see
40 CFR §§ 129 1 et seq

42 USC § 9601(14)(E) "[A]ny hazardous 3ll' pollutant hsted under
sectlon 112 ofthe Oean AIr Act [42 USCA § 7412]" SectIon 7412 ofthe
Title 42 deals WIth nanonal elDlSSlon standards for hazardous 3ll'

pollutants The EPA IS charged here WIth pubhstung and revmng from
time to nme • a hst wlnch mcludes each hazardous 3ll' pollutant for
wIDch [It] Intends to establISh an eIDlSSlon standard under th1s section"
The term' hazardous 3ll' pollutant" means an 3ll' pollutant that lD EPA s
judgment causes, or contnbutes to, 3ll' pollunon wIDch may reasonably
be anuCIpated to result lD an Increase In mortahty or an mcrease m
senous Irrevemble, or mcapac1tanng reversJ.ble, illness " For eIDlSSlon
standards for hazardous pollutants, see 40 CFR § 61 01 et seq

42 USC § 9601(14)(F) [A]ny Immlnently hazardous chemlcal
substance or DUXture WIth respect to wlnch the [EPA] has taken aCtIon
pursuant to sectIon 2606 ofTitle 15 " SectIon 2606 ofTitle 15 deals With
Immlnent hazards under the TOXIC Substances Control Act (TSCA) The
EPA IS authonzed under 15 USC § 2606 to seIZe an Immmently
hazardous chemIcal substance or II11Xture or seek other rehef such as
requmng notice to users of the chelDlcal substance or pubhc nonce of
the nsk assoctated WIth the substance or D11Xture The term • 'Im
mmently hazardous chemIcal substance or IDlXture means a chemIcal
substance or DUXture wIDch presents an ImlDlDent and unreasonable nsk
of senous or WIdespread mjury to health or the enVIrOnment."

Xl 42 After Subsect10ns A through F, the Superfund
defimtlon of "hazardous substance" m §960l(14) then goes
on to state
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The term does not mc1ude petroleum meludIng crude 011 or any
fraCtIon thereofwlnch IS not otherwtse specIfically hsted or desIgnated as
a hazardous substance under Subparagraphs (A) through (F) of th1s
paragraph and the term does not mcIude natural gas natural gas
hqUlds hquefied natural gas or synthenc gas usable for fuel (or mIXtures
of natural gas and such synthetlC gas) "

Xl 4 3 The EPA has collected a hst of "those substances
1D the statutes referred to m sectIon 101(14) of the Act [42
USC § 9601(14)] " 40 CPR § 302 1 (1989) e'LIst of Haz
ardous Substances and Reportable Quantities," 40 CFR Part
302) Tins hst changes With notices 10 the Federal RegISter
Also, any time a new hazardous waste IS hsted, the waste
automatIcally becomes a hazardous substance

X15 Petroleum Products
Xl 5 1 Under the petroleum exclUSIOn of CERCLA (42

USC § 9601(14», petroleum and crude od have been exphc
Itly excluded from the defimtlon of hazardous substances
under CERCLA Nevertheless, petroleum products are m
eluded Witlnn the scope of both practIces because such they
are of concern m many commerctal real estate transactions
and current custom and usage 15 to mclude an mqwry mto
the presence of petroleum products 10 an envrronmental Slte
assessment InclUSlon of petroleum products Wlthm the
scope of the practIces IS not based upon the apphcablhty, If
any, of CERCLA to petroleum products

Xl 52 One reason to mclude petroleum products Wltlnn
the scope of the practIce 15 because to do so reflects custom
and usage when envrronmental assessments are conducted
10 connectlon Wlth commerClal real estate transactIons, they
customanly mclude an assessment of the presence or hkely
presence of petroleum products under condItions that may
lead to contamInation For example, envrronmental assess
ments ordmanly seek to assess whether there may be
underground or above-ground storage tanks that may be
leakmg, whether those tanks contam petroleum products or
some other product

Xl 5 3 In addItion, although CERCLA may exclude pe
troleum products, other laws reqwre cleanup of releases or
spills of petroleum products For example, petroleum prod
ucts sometimes (for example, when they cannot be reclauned
from sod) become hazardous wastes subject to RCRA
Subtitle C (42 USC §6921 et seq), must be cleaned up If
released from underground storage tanks pursuant to RCRA
Subtitle I (42 USC § 6991 et seq), must be cleaned up
pursuant to the 0I1 Pollution Act of 1990 (33 USC § 1321 et
seq), and must be cleaned up If released mto the naVlgable
waters of the Umted States pursuant to the Clean Water Act
(33 USC § 1251 et seq)

Xl 54 Moreover, case law and EPA mterpretatlons ofthe
petroleum exclUSlon reqwre an analySlS of the filets of each
case to determme whether a partIcular petroleum product 15

mcluded 10 CERCLA's petroleum exclUSlon The exclUSlon
has been broadly mterpreted to exclude gasohne and leaded
gasohne from CERCLA's defimtlon of hazardous substances
regardless of the fact that gasohne and leaded gasohne
contam certaIn Inchgenous components and adchtlves wInch
have themselves been destgnated as hazardous pursuant to
CERCLA See Wilshire Westwood ASSOCIates versus AtlantIC
RIchfield CorporatIon, 881 F 2d 801 (9th ell' 1989) The
mterpretatlon was narrowed when a JudICla1 d1stJ.nctIon was
made between petroleum fractIons produced by dJ.stI11atlon
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processes and waste products resultIng from contamInated
tank scale Unzted States versus Western Processmg Co, 761
F Supp 713 (W D Wash 1991) Another decIsIon narrowly
mterpreted CERCLA's petroleum exclusIOn to be mapplI
cable to oIl-related wastes contalmng hazardous substances
because the pnmary purpose of the exclusIOn IS to remove
"spills or other releases stnct1y of oIl" from the scope of
CERCLA response and lIability (not releases of hazardous
substances mIXed WIth oIl) See Cay of New York versus
Exxon Corporatzon, 744 F Supp 474 (S D NY 1990) For
addItIonal dISCUSSIon, see EPA memorandum entItled "The
Petroleum ExclusIOn under the ComprehensIve EnViron
mental Response CompensatIon and LIability Act," Issued
by EPA's General Counsel, July 31, 1987

XI6 ExclusIOn ofCertam Hazardsfrom Superfund
XI 6 I The InformatIon that follows IS proVided to ex

plam why these potentIal enVIronmental hazards are not
covered by Superfund's appropnate Inqwry responsIbilitIes

XI 62 As a prelImmary matter, It should be noted that an
enVIronmental SIte assessment that does not address sub
stances excluded from CERCLA (whether those substance
are excluded because they are petroleum products or by
Virtue of other charactenstIcs) but that otherWIse constItutes
"all appropnate lOqWry lOto the preVIOUS ownershtp and
uses of the property conSIstent WIth good commefClal or
customary practIce" should nevertheless entItle the user to
the Innocent purchaser defense, assumIng that other reqwre
ments of the defense are met

XI63 Radon
X I 6 3 I A case d1scUSSlOg Superfund and radon 15 Amoco

Oil Company versus Borden Inc Thts case dealt WIth a
pnvate cost recovery actIon by the buyer of a Site agamst the
seller for response costs relatIng to radIatIon from
phosphogypsum wastes left on the SIte Radon emanated
from these radIoactIve wastes The case POlOts out that the
"EPA has deSIgnated radIonuclIdes as hazardous substances
under § 9602(a) of CERCLA AddItIonally, the EPA
under § 112 of the Oean Air Act lIst radIonuclIdes as a
hazardous arr pollutant" "Radon and Its daughter products
are conSIdered radIonuclIdes, whtch are defined as 'any
nuclIde that emlts radIatIon ,,, Therefore, radon IS a
CERCLA hazardous substance Also, when dISCUSSlOg what
constltutes a release of a hazardous substance under the
statute, the statute IS plmn that there IS no quantItatIve
reqwrement and that a release, broadly defined at 42 USC
§ 9601(22), of any amount constItutes a CERCLA release

X I 6 3 2 LIability under Superfund depends on several
factors, as noted In X I I Only one of four factors IS the
release or threatened release of a hazardous substance The
other three factors are the Site IS a facility, the defendant falls
WIthIn at least one of four classes of potentIally responSIble
partIes (PRPs), and the release or threatened release caused
the plmntItT (whtch can be the government or another pnvate
party) to lOeur response costs Further, response costs must
not be InconSistent WIth the NatIonal ContIngency Plan
(NCP), and must not be /zmaed by § 9604(a)(3) And, of
course, there IS no need to raISe the lOnocent purchaser
defense and Its appropnate lOqWfy reqUIrements unless the
elements of lIability will be met.

X I 6 3 3 Where radon from any source occurs In a
buIldIng, three of the lIability elements under CERCLA are
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met There IS a release ofa hazardous substance, the buIldIng
IS a facility, and we can assume the defendant IS a PRP
However, under 42 USC § 9604(a)(3)(A), "[r]emed1al actIons
taken 10 response to hazardous substances as they occur
naturally are speCIfically excluded from the NCP and are
therefore not recoverable" A case dISCUSSlOg superfund and
radon IS Amoco Ozl Company versus Borden Inc, 889 F 2d
664 (5th Clr 1989) The statute IS plmn (42 USC § 9604(a)(3)
and (4)(emphaszs added)

(3) LUllltattons on response
The President shall not prOVIde for a removal or remedIal aetlon

under tbJ.s section m response to a release or threat of release-
(A) ofa naturally occumng subszance In us unalteredform or altered

solely through naturally occumng processes or phenomena from a
location where U IS naturally found

(B) from products whIch are part of the structure of and result In
exposure WithIn, resldentIal bwldlngs or busmess or commumty
struetures-20 or

(C) Into pubhc or pnvate dnnkmg water supphes due to detenoratton
of the system through ordmary use 21

(4) Exceptton to hmltattons
NotWlthstandlng Paragraph (3) of tbJ.s subsectIon, to the extent

authonzed by thIs sectlon, the PresIdent may respond to any release or
threat of release lf m the PresIdent's d1rectlon, It COnstltutes a pubhc
health or enVIronmental emergency and no other person With the
authonty and capability to respond to the emergency will do so m a
tImely manner"

XI 634 Therefore, no hability under CERCLA attaches
for naturally occumng radon If a party to a real estate
transactIon wants to look for radon WIthIn a bUIldIng, no
amount ofradon InvestIgatIon will have any beanng on one's
mnocent purchaser defense under Superfund InvestIgatIon
of naturally occurrmg radon would be Included, If at all, 10

the portIon of the practIce that deals WIth non-scope ISSues
Xl 6 4 Asbestos
X I 6 4 I The analySlS of asbestos 15 sIm1lar to that In

volVing radon Before cODSIdenng appropnate mquIry re
sponSIbilitIes, the four elements of CERCLA lIability must
be satIsfied Once agmn, as WIth radon, they are not met

XI 642 SectIon 9604(a)(3)(B) of CERCLA prohtblts re
sponse actIons lDvolvlOg a release or threat of release "from
products whtch are part of the structure of, and result In
exposure WIthIn, reSIdentIal buIldIngs or bUSIness or commu
mty structures" There are a number of cases dealIng WIth
asbestos that lOterpret thts statutory language One such case
15 Fzrst Umted Methodist Church ofHyattsvzlle versus Umted
States Gypsum Co ,22 that Cites to other relevant cases

Xl 6 4 3 In First Umted the church brought a pnvate cost
recovery actIon agamst the manufacturer of asbestos-con
talmng acoustical plaster In holdmg that the actIon was
barred by a state statute of repose (a certaIn tIme allowed by
statute for bnngmg lItIgatIon) and that CERCLA dId not
preempt the state statute of repose, the court stated that
§ 9604(a)(3)(B) of CERCLA "represents much more than a

20 TIus proVlSlon has unphcattoDS for asbestos and lead based painL Sec
Xl64

2. TIus proVlSlon bas ImphcattoDS for lead from lead PIpes and solder Sec
Xl6S

22 Onc sucb case IS First Umted MethodISt Church ofHyOltsvllle Ver.stl$ Unued
StOles Gypsum Co 882 F 2d 862 (4tb ell' 1989) tbat CItes to otberrelcYlUlt cases.
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procedural hIDltatlon on the PresIdent's authonty, It IS a
substantl"e hIDltatlon of the breadth of CERCLA Itself 23

Therefore, the hIDltatIOns of § 9604(a)(3) apply to pnvate
parties as well

Xl 644 Cltlng to the leglslatlve hIstory, the Flrst Umted
court concluded, "[I]n View of thIs clear expreSSIOn of
CongressIOnal mtent, we will not expand CERCLA to
encompass asbestos-removal actlons" The court further
explamed 23

•In closmg, we note that th1s mterpretatton of CERCLA fully comports
With the most fundamental guIde to statutory construet1on-common

sense To extend CERCLA s stnct hablhty scheme to all past and

present owners of bUIldmgs contamlng asbestos as well as to all persons

who manufactured transponed, and Installed asbestos products Into

bUIldIngs, would be to sbJ.ft hterally billlons of dollars of removal cost
hablhty based on nothmg more than an ImproVldent Interpretation of a

statute that Congress never Intended to apply In this context [FNI2]
Cenarnly, If Congress had Intended for CERCLA to address the

monumental asbestos problem It would have sard so more directly

when It passed SARA
FN12-It IS for this reason that Congress Simply did not Intend for

CERCLA to remedy the asbestos-removal problem that we dechne to

follow the reasomng of Prudentzal Knox and Covalt In reJeet1ng First
Umted s preemption argument Instead of recognIZIng the fact that
CERCLA IS out ofcontext In this Situation these courts rejected smll1ar
attempts to Invoke the statute by construing CERCLA S key terms In a
way to exclude asbestos-removal aet10ns Covalt 860 F 2d [1434] at
143839 (definIng enVIronment" to exclude the Intenor of a work
place), Knox, 690 F Supp at 756-57 (definIng release" In terms of

23 See also 3550 Szevens Creek AsSOCllUes versus Barclays Bank ofCalifornia
915 F 2d 1355 (9th elI' 1990)

spills" or disposal") Prudentzal [711 F Supp 1244) at 1254-55
(defimng disposal" to exclude the sale of a product for consumer use)
We find tlus analysIs unsatISfactory because It runs the rISk of unneces
sanly restnet1ng the scope of CERCLA merely to dispose of claIms that
the statute was never Intended to encompass In the first place It IS far
better to Simply acknowledge the Inapphcablhty of CERCLA to asbes
tos-removal claIms than to restnct Its operative terms"

Xl 6 4 5 SInce asbestos that IS a part of the structure of,
and results In exposure WIthIn, resIdentlal bUIldmgs or
busmess or commumty structures IS excluded from
CERCLA habIhty, It should not be Invesugated pursuant to a
party's mnocent purchaser appropnate Inqwry reqUIre
ments LIke naturally occurnng radon, mvesugauon of
asbestos-contaJ.mng matenals that are part of the structure of
bwldmgs should be Included, If at all, In the portIon of the
practIce that deals WIth non-scope ISSUes Note, however, If
asbestos IS disposed of on a SIte and, therefore, IS no longer
part of the structure of a bUIlding, the cleanup of the
dIsposed asbestos IS subject to Superfund response aeuons
LIkeWIse, If a bUIlding IS sold WIth the knowledge that It will
be demohshed, one court ruled that the sale consututes a
dIsposal falling under CERCLA's hablhty prOViSIOns 24

Xl 65 Lead m Dnnkmg Water and Lead-Based Pamt
These hazards can be evaluated In terms ofthe exclUSIOns of
42 USC § 9604(a)(3)(B) and (C), m an analysIS SImIlar to the
analySIS apphed above to radon and asbestos Wl11Ie there IS
no reported case law on these enVIronmental ISSUes as they
relate to Superfund, the statutory language seems clear that
these enVIronmental hazards are not encompassed by
Superfund's appropnate InqUIry responsIblhtles Note. how
ever, Wee asbestos, where there IS a dIsposal of these
substances on the SIte or In a faClhty. CERCLA hablhty may
anse

24 CP Holdmgs Inc versus Goldberg Zomo and ASSOCiates Inc 769 F Supp
432(DNH 1991)
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• '\2 SLPPLE'1E"'T4L Il\fOR"lATIO"l FOR lJSE J'\ COl\l\ECI10'\ WITH THE GliIDE ON
El\vIRONMEl\TAL SITE ASSESS\fE......'TS Of CO'\11\1ERa~RE4L EST-\TE

NOTE-Oil water separators are often located urder mannoleo; outside reoalr
garsge~ or a an" location where" IS necessary to separate 01. from water pnor to
dlscnarge

FIG )(2 4 lVIanhole Cover Outside Repair Garage•

I:IG X2 i Cnermcal Storage if 55 gal (208 L) S'eel Drums

I

j

FiG X2 2 Chemical Storage lrl 55 gal (208-1..) Plastic Drums

•
1'<o-E-:=locr drs ns come In vanol.S shapes and sIZes Shown here J$ one tyoe

o ~co d an I IS Imperta'1 c kno\1 the pelnt 0 discharge 0 ani "cor dralf

FIG X2 5 Example of Floor Dram

FIG )(2.3 TYPical Pole-Mounted Transformer
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•NO-E-.App. oXlrnately 8-11' (203 mm) dlame er

fiG X2"11 Water Supply Well for Resldentlsl Property

NOTE-Approx1'11ately 8-lr (203-mm) dIameter

FIG X2"10 Water Supply WeI! for ReSidential Property

NOTE-.Aoproxlmately 2' ~, (64 mml dIameter Wltl" screw cap

FIG X2 9 Fill Pipe for ReslI:lential Underground Fuel 011 Storage
Tank

4~ E 1528

FIG X27 Two Fell and Vent Pipes Leadirg to Two Underground
Storage Tanks

FIG >::2 8 Smgle Tall Vent Pipe (Arrow) for Underground Storage
Tank on Side of BUlldll'lg

NO E-Floor drams come In va'1o,Js srapes and sIzes Shown nere IS one type
of 400r dra r it IS u'1partant to Know the pamt 0 discharge of any floor draIn

FIG >::2 6 Example of Floor Dram
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F!G X212 SUl"1<lce Stammg from Improper Drum Storage
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•

Tile Atreflcan Society fC Tes, '19 ana Ma,rma s taKes ~o posrlOn respec Irg he valtalty of anv peten Ign s asserted m con'1eCtlor
Hlth any I eM 7Jertloned r til,s s,anaero users of t'JIS standara are expresslY aavlsed tlla' determmatlon of the validity 0' any such
patent r gr sana ,re ISK of I~l I'lgerre~, of suer ng'1LS are ertJre ~ nelr own resporslbll ty

rr'lS starde d IS subject '0 rellSlan at any time by tre esponS'b!e techmcal ;;;ommttlee and mus De reVlewea every five years and
J1 not revised either reecpra.ted or Wthdrawr vour comme'lts are mY/tee elt'Jer fo revIsion of trls standard :>r for addJtll:mal stanaards
ira should be dod essed to ASTM "Ieadquarters YOJ carrments WI! recel/e ca eh. cons deralior a a meetmg Of 'fle respo-rs ble
techmcal cOMMittee wmcr IO~ tray attena If you feel 'rat your conme1ts have no, ecewed e alf heanng you should make yOJr
VieNS krown to the AST'vf Corrm'tee 0'1 S"lndards 1916 Race S' Philadelollia PA ,9103
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The brewmg Industry In
the Umted States IS
compnsed of 185 faalt1J.es
producmg malt beverages
Includmg beer, ale, and
"malt lIquor" Half of these
are large faalt1J.es Wlth
mdividual water
consump1J.on rates
exceedmg 20 mIllion gallons
each per year and a
combined water usage rate
of more than 140 bIllion
gallons per year About 60
billIon gallons of the water
used annually In these
major faCIII1J.es are
dIscharged as wastewater
The mean raw waste
loadmg levels for the large
brewmg faCIII1J.es are 3 05
lblbbl beer (1622 mg/l)

BIochemIcal Oxygen
Demand (BOD) and 1 24
lblbbl beer (772 mg/I)
suspended solIds These
concentra1J.ons of oxygen
demandmg orgaruc
matenals and suspended
solIds In the wastewater, at
the quan1J.1J.es dIscharged,
are suffiCIently hIgh
to poten1J.ally cause
oxygen deple1J.on and
sedImenta1J.on bUIldup In
streams unless adequate
treatment IS proVided
Therefore, treatment must
be proVided at eIther the
brewery faaltty or at a
mumCIpal waste treatment
plant pnor to dIscharge to a
stream

The Adolph Coors
Company, now the fourth
largest brewer In the
Umted States, produces all
of Its malt beverages In one
faaltty located at Golden,
Colorado The Golden
faaltty IS the largest Single
brewery In the world,
presently prodUCIng In
excess of 10 5 mIllion
barrels of beer per year

Coors began Its pollu1J.on
control efforts In 1951 Wlth
the constructIon of a waste
treatment faCIlIty and the
InI1J.a1J.on of a conserva1J.on
program to reduce In-plant

water usage and waste
dIScharges ThlS success IS
due, In part, to the top
pnonty gIven to the waste
reductIon and treatment
effort by Coors
management Dunng the
past 22 years Coors has
been successful In reducmg
the raw waste loadmg to
less than half of the
brewmg Industry mean raw
waste levels through
engIneenng desIgn
Improvements and
changes In opera1J.ng
practIce The raw waste
from the plant IS treated In
the Coors waste treatment
faaltty whIch proVides both
pnmary and secondary
treatment The effluent
containing about 30 mg/I
BOD and suspended solIds
IS dIscharged from the waste
treatment faaltty Into Clear
Creek, a tnbu1ary of the
South Platte River, whIch
passes through the plant
SIte Through these and
other efforts, Coors has
earned theU S
Enwonmental ProtectIon

Agency's RegIon EIght
enwonmental achIevement
award for Its total
enwonmental program
whIch mcluded alummum
and glass recychng, waste
treatment, aIr and sound
pollu1J.on control and
enVIronmental plannmg

ThIS report was wntten to
show the degree of effluent
reductIon and saVIngS m
waste treatment faaltty
capItal and opera1J.ng costs
that can be achIeved
through a well planned
and well executed
enwonmental control
program

Coors Copper BreWing Kettles
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Adolph Coors Company Brewery Golden Colorado

The Coors plant at
Golden IS both a brewmg
and malimg facility The
barley malt used m brewmg
15 produced at the faclhty
The process flow dIagram
for the productlon of
beer at the plant 15 shown
m Ftgure 1

Throughout the process
care 15 taken to rrnrurruze
water usage, prevent beer
or by-products from

enteflng the waste stream,
and recover as much of the
protem-ncr- by-Product
matenal as poSSIble for
marketing as ammal feed
or feed supplements The
recovery systems are
economically feasible m
addttlon to proVldtng for a
sIgmficant reductlon m the

waste load In desIgnmg
new faCllroes or modrfymg
eXlStlng equipment
COnsIderable attention 15

gIven to conseMng water
and reducmg waste loads

The productlon of beer
begzns With the malting
operation where barley IS
soaked m water m steepmg
tanhs and transferred to
gerrnmatmg compartments
for approXImately one week
to convert the starch m the
barley mto malt sugar The
gerrnmated barley 15

transferred to the malt
drymg k1l.n where the heat
stops the barley's growth
and partly caramahzes the

malt to produce the desIred
beer cclorand flavor The
malt or dned sprouted
barley IS then fInely ground
for use In the breWing
operation The malt sprouts
and screenmgs are added to
the dned waste solIds and
subsequently ground
pelletIzed and marketec as
ammal feed

h the breVvlng operaTIon
fmely ground malt and
brewers nee are added to
water m the copper Plash
kettle or mash tun where
the mIXture 15 heated to
complete the conve!'S1on of
starch to malt sugar

The mash IS then filtered
through a plate and rrame
TIlte~ and tt-le eX1:Qct IS sent
to the brew kettle The •
spent gram fIlter cake drops
from the filter nto a hopper
and IS pumped away WIth
no addITIonal slUlcmg water
requIred Coors mstalIed the
plate and frame TIlter rather
than the commonly used
Lauter tub because the
extract can be separated
from the spent gram m the
plate and frame TIlter With
ffimlffial water usage The
Lauter tub has the

•
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THE BREWING PROCESS

CC:IAL "'========YEAST=:.;..===~-----,

BREWING PROCESS FLOW
RECOVERY OF SOLIDS & LIQUIDS=-= RECOVERY OF SOLIDS

===='9' RECOVERY OR RECYCLE OF LIQUIDS
_-.....,.--....----;1.,1""""---.,.-- WA1ER WASTE WATER
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COORS
WAS1E 1'REA1MENT

PUWT

BEER
DIS1RIIJUTOf/S
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FIGURE I
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Plate and Frame FIlter

•

dJsadvantage of requmng
a cOnSlderable amount of
water to slUlce out the
spent gram

The spent gram IS then
dewatered m a screw press
and dned In a steam dner
The spent gram hquor
from the screw press IS

centnfuged to remove the
solIds These solIds are
added to the spent gram
wl-uch IS marketed as cattle
feed The cenmfuged
lIquor is then returned as

make-up to the nce mash-m
operatIon

In the brew kettle the
malt extract IS bolied
Vigorously Wit'! hops to add
flavor and aroma The hot
malt extract, called wort, IS

then pumped to a large
Circular coolshlp (clanfier)
where msoluble proteIrlS
coagulate and are sertled
out This wet coagulate

called trube 15 then sent to a
centnfuge to separate the
solIds from the wort The
recovered lIqUld wort 15

recyded mto the process
and the truoo solIds are
added to the spent gram
The wort flows from the
coolship to a cooler where•
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Coors Bottle Fllllng Room

•

,t 15 :::ooled to achIeve
fermentahon tempe"ature

SpeCIally prepared yeaS!
cultures grown at the plant
are added to the cooled
wort m tbe rermen1:ahon

tanks In the caren.lly
controlled pnluary
fermentahon step the
yeast converts the malt
su.gar m tne wort mto
alcot'101 and C02 gas
The feIT"'ented beer IS

then transferred to glass

lIned agmg tanks for its
secondary fermentahon and
agmg penod Agll"'g under
pressure perrmts beer to
buJd up its own natural
carool"'ahon

Aner agmg, the beer IS

c'1illed and pumpea
through oattenes of
fllters for clanflcanon The
spent fllter nads are
removed and processed

for reuse The beer flows
from the filters to sterne
flllmg rooms fa)" pachagmg
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Waste Treatment FaCllzty

Wastes generated from
the COOTS combmed
breWIng and maltmg
operatIons amount to 3 3
rrulhon gallons per day at
a BOD level of 825 mgtl
TIns IS less than half the
waste load produced by the
average large brewery
WIthout malnng facllines

Table 1 shows the low rate
of waste d1scharge achIeved
at Coors by a contlnumg
program of water
conservatIon, m-plant waste
reduction and recovery of
waste matenals as by
products The quantltes ot
wastewater from m-plant
sources contnbutIng to the
overall raw waste load are
shown mTable 2 ThiS table
shows the SlgnIficant
reductIons m raw waste

volume that Coors has
achieved relanve to the
breWIng mdustry mean raw
waste loads from m-plant
sources mcludIng coohng
warer, cleanmg flltratlon,
fermentanon breWIng and

•



• OVEBAlLPlANf
RAWWASlE
CHARACTERISTICS

Parameter

Raw Waste Volume

Raw Waste BOD

Raw Waste Suspended Sohds

Coors
Raw WasteLoads 1

1085gaVbbl a beer

o75lblbbl beer (825 rog/1)

0.261blbbl beer (280 mgn)

Brewmg
IndustryMean
Raw Wast.eLoads2

257 galIbblbeer

3 OSlblbblbeer (1622 rogA)

1.24iblbbl beer (772mgll) ,

1 Basedon avemge atCOOIS for monthofJune 1973

2 Industna1 Waste Suroey of theMalt LIquorIndustry SIC No 2082prepared for theEnvllOn1lleTltalPn>tec1IonAgency August1971 byAssoCIated
Waterand AuResoun:es Engutee1S, Inc

:lOnebarrel. contolnS 31 gallons

Table 1

~ .... ~ ..... -...,."....."""1""-"'~ .....

• RAWWASlE
CONfRlBUfIONS
FROM
IN-PIANrSOURCES

Brewery
Coors IndustryMean

Source RawWaste Loads 1 RawWasteLoads2

ofRaw Waste (galIbbl beer) (gallbbl beer)

Coohng Water 31 435
House Cleanmg 155 2LS
Agmg 248 124

Filtrahon 62 ~ 21'S

FennentallOn 6.2 93
Brewmg 93 323
Maltmg 40.3

Other 3.1 1116

TOTAL 1085 2577

• 1Based on aoomge atCOOlS formonth ofJune1973

2 Industnaf Waste Survey oftheMalt!.lquorIndusl1y SIC No 2082 preparedforthe EntnronmentalProtecIron Agency August1971 byAssoaated
WaterandAuResoun:esEngrneers, Inc.

Table 2
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COMPARISON
OF RAW WASTES

" ,

RawWaste
CharactenstIcs

Parameter at Coors Plant1

Row 33MGD3

BOD 22,700 Iblday

Suspended Sohds 7,7101b/day

Sludge Produced l.atonslday

1Based onavemge{JtCoozsformontho{June1973

2'Hypothetzca/plantmw waste 1evelsca/culatedatbrewmgmdust7y meanrow waste cbschargeroteforaplantproduangapproxunate1y 10 5 rrulllOn
ba!rels ofbeerperyear

:tMUJlon gallons perday

Table 3

•

other sources Table 3
compares the present Coors
raw waste quann1Ies With
the dIscharge that would be
produced at the faclhty If
the raw waste dIscharge per
barrel of beer produced
were equal to the mean
levels for the brewery
mdustry

•



•

•

•
Double Effect Evaporator Used for Concemratmg Waste Beer
a/'ld Spent Gram LIquor mto Cartle Feed Syn.p



The Coors waste
treatment faclhty shown 10

FIgure 2, proVIdes pnmary
treatment through
neutrahzatlon and sohds
removal, and secondary
treatment through a hIgh
rate activated sludge system
usmg a modtfIcabon of the
HatfIeld Process

The raw waste first flows
through a bar screen and a
gnt chamber to remove

coarse sohds' The raw
waste IS continuously
momtored and adjusted to
a pH of 7 by an automatic
control system The effluent
then flows mto a 550,000
gallon surge chamber whIch
IS used to equahze the flow
10 the waste treatment
plant The batch processes
used 10 producmg beer
make flow equahzatlon and
pH control necessary 10

order to prOVIde for
optnnum perfonnance of

the treatment system The
waste IS pumped out of the
surge tank and mto the
pnmary clanfier at a
constant rate

Effluent from the pnmary
danfIer then enters the
activated sludge portion of
the plant and 15 mIXed 10

the aeration basms WIth
return sludge from the
secondary clanner MIxed
hquor contact tnne 10 the
aeration basms 15 about ten
hours Twenty-four surface
aerators rated at 20

horsepower each are used
to mamtam the dISSOlved
oxygen level at about
2mgll

MIxed hquor then flows
from the aeratlon basms to
the secondary danhers
Clanned effluent IS
chlonnated and returned to
Clear Creek

SURGE
BASIN

GRIT BAR
CHAMBER SCREEN

CHLORINE
CONTACT

AERATION

BASIN

CAKE TO TRUCKS

AIR
FLOTATION

CELL

TO CLEAR CREEK

FIGURE 2 WASTE TREATMENT FACILI1Y

- SLUDGE
=UQUID

- MIXED UQUOR •



•

•

COORS
RAWWASlE
ANDEFFWENT
PARAMETERS1

Row

BOD

Suspended SolIds

% Removal BOD

% Removal Suspended SolIds

1 Based on averoge at COOlS tor monthotJune 1973

Table 4

Raw Waste

33MGD

825mg/l

280mg/l

Treated
Emuent

34mg/l

29mg/l

96

90

•

The quahty of the treated
effluent and the percent
removal of BOD and
suspended sohds 15 shown
on Table 4

Sludge IS pumped from
the bottom of the secondary
clanners to the aerahon
basm at a rate of 30% of
the total flow The sludge IS
aerated for 19 hours Wlth
surface aerators A small
amount of dIgested
anaerobIc sludge IS added
to the aerahon baSin as a
means of controllmg
fllamentous organIsms In

the predommantly
carbohydrate brewery
waste

Waste sludge IS produced
at the rate of about 13
tons/day The waste
achvated sludge IS
concentrated m dIssolved
air flotahon cells to 4%
sohds by Weight The
concentrated waste
achvated sludge IS mIXed
Wlth pnmary sludge and
dewatered on vacuum ftlters
after being coagulated Wlth
hme and feme chlonde

The flltered sludge
contammg 16% sohds IS
presently disposed of on
land owned by Coors
Because of hIgh sludge
handling costs and the
difficulty m finding SUitable
disposal Sites, Coors has
deCIded to mstall a sludge
drying system ThIS system

wtll dry the sludge In a
mulhple effect evaporator
USIng vegetable oIl as a
carner hqUld The carner oIl
Wlll then be removed from
the sludge by centnfuglng
and pressing and recycled
WIthin the system When the
sludge drytng evaporator 15

In operahon orgamc polymers
wtll be used In place of feme
chlonde and hme for
coagulahon of sludge so
that the sludge can be used
as anunal feed

Prelunmary feeding tests
show that the dned sludge
can be used successfully as
a high protem anunal feed
supplement The nutnhonal

value of the sludge IS further
Increased by Its high VItamm
content Colomdo State
Umversity SClenhsts have
found that the brewery
waste 15 usable as a
replacement for soybean
meal and fIsh meal m
poultry feeds



•
Coors has realIZed sIZable

saVings m the capital and
operating costs for Its waste
treatment facility by
slgmfIcantly reduCIng the
raw wastes from the plant
Tables 5 and 6 compare the
Coors waste treatment
faclhty WIth the treatment
faclhty that would be
requIred for a brewery of

equal sIZe chschargmg at the
breWIng Industry mean rate
These tables hlghhght the
caPital and operating cost
saVings beIng realIZed by
Coors tl1rough theIr
reduction of raw waste
loads to their treatment
plant

It should also be noted
that part of the Coors waste
treatment faClhty was

designed for the hIgh loads
and flows expenenced
before all the m-plant
reductIons were
accomphshed Thus there 15
now excess capaCIty In the
flotation cells and clanfIers
The BOD load on the waste
treatment faClhty was
fonnerly about 60,000
lb/dav compared to the
present load of about

22,700 lb/day In spIte of
th15 excess mstalled capaCIty
Coors IS realIZIng a
$1,575,000 saVings m
capItal costs and
$1,457,500 saVings In
annual operation costs
relative to the costs they
would have Incurred If they
were dtschargmg raw wastes

__ at the breWIng mdustry
mean levels

CAPITAL
COSlSSAVINGS

AddItIonal
Reqwrements

Present Capacrty Needed for Savmgsm •andLoadmg Plant DlSChargmg CapItal
Rate at at the Brewmg Cost RealIZed

Item Coors Facility Industry Mean Rate by Coors

Pnmary Clanfier one 90 ft chameter one 80 ft dtameter $ 150,000
500 galJday-ft2

Aeration Tanks 2 5 rnJlhon gal 6 7 mtllion gal $1,200,000
capaCIty at
71lb/day-100 ff3

Secondary Clanfiers 14,800ft2
200 galJday-ft2

Vacuum FIlters one 509 ft2 2,000 ft2 filter $ 100,000
one 430 ft2 plus PIPIng and
used alternate bwldmg
weeks 16 hIS/day at
45lb/hr-ft2

AIr RotatIon Cells one 700 ft2 700 ft2 $ 125,000
32Ib/day-ft2
one 115Oft2
19Ib/day-ft2
(used alternately)

Total SaVIngS In Capital Costs $1,575,000

•TableS

ta>~
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OPERATING
COSTSAVINGS

Addmonal
Requ1I'eIJlents
Needed for Savmgsm

Present Plant DJSChargmg Operatmg
Reqwrements at the Brewmg Cost Reabzed

Item at Coors FacdJty Industry Mean Rate by Coors

Aeratlon Horsepower 480hp 1,340hp $ 134,000/yr

Chlonne 84tons/yr 134tons/yr 17,500/yr
($131/ton)

Lnne 1,000 tons/yr 2,850 tons/yr 97,000/yr
($34/ton)

Feme Chlonde 900tons/yr 2,500 tons/yr 181,000/yr

• ($72Iton)

Polymer 125,000 lb/yr 351,000 Ib/yr l08,ooo/yr
($ 31/lb)

H2SO4 120tons/yr 190tons/yr 6,200/yr
($33 /too)

Ammorna 35 tons/yr 98 tons/yr 17,000/yr
($174/ton)

Defoamer 12,000 gal 33,700 gaVyr 67,000/yr
($2/gal)

Deodorant 700 gal 2,ooogaVyr 6,800/yr
($340/gal)

Labor 2men/shtft 1man/shIft 1 48,OOO/yr

Sludge DJsposal 13tons/day 37 tonslday 2 675,(YJO/yr

Mamtenance $5O,OOO/yr $100,000 100,OOO/yr
(6% of CaPItal)

SaVIngs mOperating Costs $1,457,500/yr

• lOne manJshlftplus one reliefman at $12 OOO/mon yr

~37 tonslday ata costof$50ltonfor vacuum filtmtzon, power hauhng landfill costsandoverhead.

Table 6

,~~f
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The techruques used by

Coors to SIgmficantly reduce
water usage and raw
wastes, and recover by
products 15 chrectly
apphcable to the other malt
hquor productIon fac1h1les
as well as other food
procesSIng mdustnes The
reductIorlS m the cost of

waste treatment through
reductIon m raw waste
loadmg can be realIzed
whether the waste 15 treated
m pnvately owned
treatment plants or m
mumClpal waste treatment
plants Savmgs m the cost
of pnvately owned fac1h1J.es
can be reahzed as lower
caPItal and opera1J.ng costs,
while savmg m the cost of
mUnICIpal waste treatment

can be realIzed by the
brewery as reduced user
charges and reduced
muruClpal waste treatment
plant capItal costs

ForFurther
Information
Write-

Technology Transfer
Environmental
Protection Agency
Washington, D C
20460

•

•
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IPO Announced for
New Eco Brewery In Ann Arbor Michigan

The Ann Arbor BreWing Company working together with the Umted
Nations, the Chinese Academy of SCience the Umverslty of
Michigan, and the Dean of Architecture from the University of
Virginia, IS bulldlngwhat It believes IS the world s first
environmentally sustainable brewery, slated to open In the summer
of 1997 In Ann Arbor, Michigan FollOWing In the footsteps of
their great grand uncle,Aldo leopold, brothers Scott and Todd
leopold founded the brewery In 1995 to demonstrate that, With
proper design and forethought Industry could balance profitability
With environmental concern Fellow author Stephen Cox said of Aldo
leopold s book, ASand County Almanac, 'The core of American
thinking about conservation runs from Thoreau to MUir to leopold "

In what co founder and CEO Scott leopold desCribes as smart
manufacturing," the design of the brewery eliminates many polluting
processes, uses more environmentally friendly chemicals, minimiZeS
packaging reqUirements and optimiZes the use of energy and other
resources What were typICally Viewed as "waste products" from the
breWing process and dIscharged to local sewers are reused wlthm
the brewery or are sold to others for use In another applicatIOn
Examples Include uSing solid wastes to cultivate mushrooms which
will be served In an adjacent restaurant, and recycling washwaters
and reusing them Within the brewery Formerly With the largest
wastewater and water engineering consulting firm In the world
Scott leopold helped several Fortune 500 compames profitably
accomplish Similar pollutIOn preventIOn" measures

BalanCing profit With the environment came naturally for Scott
leopold who obtained hiS undergraduate degrees In Industrial
Engineering/Management SCience and Economics from Northwestern
University and hiS master s degree In EnVironmental Engineering
from Stanford UniversIty Noting that Michigan ranks 47th In the
nation In the number of microbreweries per capita and that the Ann
Arbor area IS home to over 250 000 people most of whom fit the
Ideal profile for a microbrewery enthUSiast Scott leopold believed
Ann Arbor would embrace the concept

Thus he developed the company With hiS brother Todd a graduate of
the Siebel Institute of Technology where most of America s
brewmasters receive their formal educatIOn Together the
two developed 5 different beers plus some seasonal offermgs
mcludlng 1orgamc beer which Ann Arbor Brewmg Company will
produce and bottle for retail distribution In MIChigan under
the brand name "leopold Bros"

The Umted Nations University and the Department of Systems
Ecology of the Chinese Academy of SCience Will contribute to the
project as part of their Zero EmiSSions Research Imtlatlve
(ZERI) The ZERI program IS searching for systems and technologies
which can convert mdustrlal processes Into zero emiSSions
actiVities The applications of such systems and technologies will

Page 1
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result mthe creation of new mdustrles, and mthe clustermg of
mdustrles where waste outputs from one mdustry become raw
materials to others

Beer breweries are of particular mterest to the United Nations
because of the Implications mdevelopmg countries such as Chma
where beer production has Increased by 600% mthe last 10 years
while only reaching a per capita consumption rate of 0 58
gallons/year (compared to e g 22 0 gallons/year mMichigan) If
China mcreases Its beer consumption by five times It Will mean
that Chma will require about 8 5 billion gallons of fresh water,
and produce approximately 170 billion gallons of wastewater, most
of which IS currently released untreated mto various bodies of
water It IS therefore necessary for the Ann Arbor Brewmg Co to
generate a healthy profit while mamtammg ItS waste free
ecosystem, so that a new paradigm IS created which brewers m
developmg countries can emulate

The profit minded focus on the environment also extends mto the
design of the brewery's bulldmg Itself which Will use
energy effiCient IIghtmg systems non ozone depleting ventilation
and refrigeration systems, low tOXICity building materials and
lumber from sustamably managed forests To accomplish thiS, the
company plans to team with Umverslty of Vlrgmla s Dean of
Architecture William McDonough to finalize the design of a 14000
ft2 brewery and a 6,000 ft2 restaurant adjacent to the brewery
McDonough s architectural firm recently completed similar
environmental designs for furniture manufacturer Herman Miller and
a major US clothmg manufacturer McDonough also received the
Presidential Award for Sustainable Development and served as the
lead designer for the "Greemng of the White House" project
Retired Umverslty of Michigan Professor of Urban Plannmg, and
former chan of the Ann Arbor Planmng Commlslon, Allan Feldt,
will also be asslstmg In the deSign of the facility

The 6,000 ft2 restaurant the Leopolds have planned adjacent to the
brewery will boast a traditional German beer garden and will be
called the Ann Arbor Beer Gardens For ItS design the
Leopolds Will team with their father Harvard Umverslty Loeb
Fellow and former Chief Landscape Architect for the Department of
the Interior Robert Leopold The Beer Gardens will
serve as part of the pollution preventIOn program, as the various
plants will absorb part of the large amounts of carbon diOXide
which are generated during the beer's fermentation processes
There will also be a small greenhouse adjacent to the gardens,
where vegetables, mushrooms and flowers will be grown year round
Excess heat generated by the various breWing processes will
be used to help to warm areas of the entire faCIlity The Company
has a web site at < http llmembers gnn com/sleopold/aabrew htm> that
Will post artICles regardmg the deSign of the faCIlity and give
mvestment mformatlon as well

Ann Arbor BreWing Company estimates the total cost for the land and
building at $2 3 mdlron and an additIOnal $1 5 mdlron for the
brewmg bottlrng energy recovery, and restaurant equipment To
pay for the breWing and bottlrng eqUipment and prOVIde a start Up
cash reserve Michigan Mlcrobrewmg Industries LLC and ItS two
subSidiaries Ann Arbor BreWing Company LLC and Ann Arbor Beer
Gardens, LLC recently announced an Initial public offering of
ItS equity Interests In It the company s managers have put their
money where their mouth IS by not acceptmg a saJary whde working
full time for the companies for the next 10 years Instead the
management team will malntam only an eqUity stake In the profits

Page 2
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of the company and not dilute the capital contributed by outside
Investors The bUilding will be financed separately

30
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•American Homebrewers Association 1995 National Homebrew Competition

199~ Catelo~Descri,tions
~ •
A....rlcan Homebrewers Association 1995 National Homebrew Competition

1995 Catelo~ Descri,tions '

BEST AVAILABLE COpy

Amellcan lIomel><ewer& Assoc,aloon PO 80x 1679 Bouldel. CO 80306 1679 (3031447.Q816 fAX (303) 447 2825 AmerlCanHomel><....,sAsSOClaIlOl1 P080.16111 BooId'" CO 803061679 130314470816 fAX(30314412825

PARTlY
Category Descnpbons

11 (I(....Hr "'4 calcgllllt.S. oltsQrl alo Of muted style beefS throo
r II {Jour') 01 ml Id Ol'lt.. c"Iogory 01 Cider and anD categOly 0'

k( In b. IUllged All Mve suhcalegorles us,ng smallleller des
c lal0ns II a boer IS enlered lor example 8S 9b O,own POrier II
w II be J dgcd as a Orown Porlor ega osl the others In tho Porler
r dl gOly JUdues do nol 08 yOUI .eclpe Inlormahon bullhey do
tl { Iho 0 guilfotlnes wtll n ovaluatmg you' entry

I ha following seellon gives more detailed mlormatlon about oach
Caltgory and subcelegory Please nole Ihal when a slyle charac
lo"sllc Is d.slgnaled OK this means II doas nol hava 10 be
apparent but II IS perml$!ilble 10 amounts Indicated Who" the
term noble type hopS IS used II ferers 10 European conUnonlal
Iype hops such as Saal Hallellau.r Tennange, and Spall 10
Ilame a lew
CalrgOllBs are deSlgnal.d by numbers Subcalegorles ara dellg
n.'cd by I.llers P1e.s. nOlelhe Slyl. GUIdelines Chall on paga 10

ALE
AI sale d SllngU shed lly (tiD use 01 lOP fermenling Saccharomyces
Co erCl/lSIaO yeast strains These slra os perlorm al warmer tempere
lures Ihe 'ef11lC1\ts are lasler and fellmenlaliOO bypmdocls are genet'
ally mora lMdefll Alas I.nd 10 have a _ery p<onounced palale M'Ofa
eslpfS and 'fUlly Qumll18 are part of the charocler

1 Barle, Wine
Car, a Ify award sponsored by fane LId Mlstloy u."""'a~'" EngI8Il11
III IIdlley Wine - Coppar 10 medium b'own Mally s..eelness

f ""ylesfery low 10 high blllelO8Is MedIunllo '" body low 10 IIgh
hop aroma end IIavor .-.lcohollc lasta low fo medttm d,acBlyf OK

2. Belgian and Freneh AI.
c reg"l award sponsored by Mannsken BrllSser Impo</s /nc AUlun
" las
(JI Flandars Brown - Slighl Vlneu-rtol<e or Iadlc IOUIl1BllIand aplclnela

llghl 10 m.d,um bodied Deep copper to brown fnrlly/eslery No
nop IIavor or aroma lo.. to medIum blllernalS No dlacelyl low
roasled man charBClef OK

Ihl Oubbel- Darlc ambel fO I><own Sweet mally null'f chocolala 'Olst
mall a'oma OK Mldlum 10 lull body low blllelOe.. _ary 10"
llracel)l OK low _ 01 '"ilyoBSlers (especlaJty banana) OK

(<J T,lpel - lIgWpale color lIghl malty and hoppy aroma NsU!ral
bop/mall baianci finiSh may ba s....t Medium to lull body
_ bul besl examples do ooIlasle strongly 01 alcd>ol Sptcy
phenolrc·dove banana lIovors eblers OK

(cjj Belgian AA! - Golden 10 deep Imbe, A Belgian pale lie Hop
charael", 6Ub<!u.d UghIlo medium body low mal aroma Sligh!
acId tv OK No d acetyt low In.oly eslers In aroma and f1aVOls low
ca'arnot orl08SI.d malllaWl OK

(tl l!elgran Slrang AAl - Pale III dn brown _ can be VIllOUS

Dark.. bee's a'e colored wlIh candl lUll_ lind 001 so much dark
mall MedIum body low 10 h'gh b,llslOalll low hop lIavor and
..oma

(II Whlta - \JM1al1ed _, ond mailed barley 0a1l OK Often spiced
Wllh cor/anda' s.ed .nd dried blller orange peel Hop lIavor and
aroma nobI8lype dllSi'ed law 10 _ bltIlfOlSl low 10 medr
urn body ()fy low dlacel)l OK low 10 medllIlIlnity eslara

Ig) BI~'e do Ga,d. - Deep golden to d8lP coppe'n1ghl brown
Mea um 10 IIgh man IIlvor Ught 10 medttm body l.4edlum hop btl
1.lOasa lighl.o moooum hop .1Ivor Ind 1101118 May have kghllo
modlum bUllinoss esterloe.. lIgot yeast may be used Eanhy Cel
/arl ko ml)S1y aromas OK T,ad'ilonally a f,ench slyia beel Ih.1
Imp'nvl)S ""Ih sam. ag"'ll

--::;;;

3 BelglllHtyl. Lamblc
CalegO/)' eward sponsotOci by t 0 C.adson Co Kenl OhIo

Intensely and cloanly sour No hop biuerness IIavor or .roma
EllervO'lctnl flUily/eslery 1nd uOlquely aromallC ....lIed baIley end
unmalted wheal Stale old hops used Cloudlna.s OK

(a) faro - lImboc ..,Ih Sugd end somolimes teramel added Pale 10
kghl amber

(b) (luaule - Ullilavorlld blend 01 old and young Iambics secondallly
Iermenled Very dry or flllIdly S'MlBl Inl.nsely'our and acidic II8wr
frullY..Slary Pale ugh! body Use unmalled wheal mallod barley
end slale aged hops Very lOw hop brllslness

(cl fluil (f'IITlborSO Krick ~:heI-1..8mbIc lermonted with hlits auch
as ,a.pberry cherry pell< h elc f/Ull Pavor aloma end color alS
lnIense SoIJ'nass predormr ralas Olloo.ery dry

4BrownAlt
Car8flO1Y ewatd SIJ()IISOfBd by AernJer MaJl ProrJucISo Grosse_I M../l
(a) Engtrsh Blown - Deep copper 10 br","" Sweet and mally low bit

torness Hop flavor and 3roma low Some fruItiness and aSletl
Morlium body low r:kaCBIyl OK I

(h) English Mrld - low etcohol lIghl amber 10 very dark brown low
hop blll.,ness lIavo' and a'oma M,ld malllness \.ighl body
lowestsrs

(cl AmerICan Br","" - MadlUm 10 darlc brown High hop blttemess IIa
VOl and eroma Medlum malilness and body low dracetyt OK

5 Engllsh-st,t. Pale AI.
caregory aWlld SporlSCled by.~OOPBlIWlIlQ Co l:Iemw Colo
(al Classic Eng~sh Pale Ale Golden 10 deep _r/copper law III

medoum mslllOBlll HIgh hop bllIerness lIavor and aroma Use 01
English hops such as Goldlngs foggles elc f'Ully/eslery low
d,acel)l OK Medoum body low caramel characler OK

(b) IndIa Pale ,-,Ia - Golden 10 deep ambe,/coppol ....drum body
MedIum ma!1lne$s High hop blnernass Hop IIa1Ior and 810018 medo
um 10 high f.lJIy/eslery Alcoho/tc sliangih lMdenI low dracel)l OK

• Amerlclll-ltwi. AI.
Carogory award sponsored byNorI/Iwflsram &f,SC' Co Brook/IBid Wis
(al AmellclO Pale AAl- Palo 10 deep _hedlcopper low to medo

um ma"IneSS HIgh hop bltlerness MedIum hop flavor and arOO18
Use 01 Am."can hops luch .s C.scado Wlllametie Cenlannlll
(CfJ 90) elc frully/ellery lo.. dlacelyl OK Med'um body low
caramel characl8f OK

(b) American Wheal - Golden 10 light amber UgN 10 medrum bocly
low.o medium bl\tarness t.laI1 and hop navor lind aroma OK loW 10
med,um "U1l1ness and eslers low d1ac.tyl OK lager 01 ele yeast
used No phenolic characlt~

7 English Bitter
Calogory award sponsored by \/IemarNII B/wIlfSQS Charlo/le NC

Gold 10 copper low catb"naloo Mad,.... to high bltterOBSl May or
may 001 have hop flavor or 8101118 low 10 mad,.... manrness UghIIO
medlUf11 body \.ow dlacel)l OK f/Ulllness/eslers OK

(al Englrsh Ordinary - t.lrIdnsl 'arm 01 bltte. law doacelyl and IrUlIy
aslers

(b) Englrsh Special - I.4odBr ,Ie Slrenglh ....llIna" mora evodenl along
Wllh InCleased hop ch.racter

(cl English El<t,a Specral - Silang brtler ....Illne.. evrdenl Hop bitter
ness IIavor and eroma me<llum 10 high full bocly

.. ScoUish AIt
Calegory award SporISCIed by 'iom6tIJIng'$ Eke-Mng Butlrfl(/fOn "'-
(a) SC~11sh loght - Gold 10 amber low cerbonallon Very loW bIl18f

nass No hop "aVOl and aroma Mad um malllnass lOON bocly low 10
medrum dlacelyl OK frlitlnessleslers OK falnl smo/<y cI1a'acler OK

•

(hI Sc 011 sh Hoa"V - Gold 10 ember 10 dark hfown low cdlbonallOIl
low bln..ness May Of may not have hop "avor end aroma Medrum
10 hgh mullXlOss t.1c<ltu", OOlly low 10 medium dlacety1 OK low
lr"nrnosslosl.rS OK Falnlsmol<y characler OK

(c) SCotl'sh Exporl - Gold 10 ambe/ to dark brown low C31bonauon

~J~~O ~:~I=It::n::dl:~~r~~~ =~:~: ~
F''f'lhnessleslers OK Faint smoky cha'BClef OK

9 Porter
Caleg<Vy award sponsored by TIJa CetJsr Se8nle Wash
lal Rtlbust Pori.. - Black No rosst barley character Sharp bl1ternalS

01 black mail W1lhOu1 \lIgh burOl/tha,coallol<e navor 1.\edJ.... 10 lui
bddlBd Mally sweeI Hop bl1lernaSS medtum 10 hrgh Hot: navor and
a,1""" flOf1B 10 medrton flUttlllBss/aslers OK low 08ceIy\ OK

(bl Brown Porter - t.ledrum 10 da.k brown No ,oast barley or "'ang
bl/rlll mail cha,acle, tJght fo mad.on body low to me<I.um mall
swealoess t.ledttJtl hop bltlerness Hop Pavor end aroma none to
m dttm f'Ullmesslesl...OK low dracetyt OK

10 EngUsh IIId Scottish Strong AI.
coregbty awsld sponsored by WillS & Hop Shop Oerwer Colo
(al E,ogksh Old ~ang Ale - Ught amber to deep amtBl/Copper

Medrum 10 lull body Malty Hop__rani but not aggres
Sl.,e flavor and aroma can be ...erUvo FrUlhnen/e tels high
Alco/lOIlC Sllonglh IBCogrtIlabIB low lbceIyl OK

Ib) SI,ong Scotch .-.Ie - Slm,lar to English Old/Slrong .-.Ie
OverwhBln1lngly malty Doep copper 10 very black Hop brlternaSl
low Dracelyl mad",", 10 high Hop lIaVOl and aroml _elY low or
a\>senI ful bodled falnl smoky chalacler OK Man dwael'" bal
anced by clean alcohol navors

tt Stout
Cal.gOlf aW81d sponsoredby AI/arnal.... Gsrden Suppty S1re8l11wood HI
lal Clas"", ()fy Stool - Black opaque MedruI11 body t.ledoun 10 hlllh

hop "'"erness RoaSlod barley charael'" Is ,equned but can be It
10", levels Shght man sweelness or caramel ""'" chalaeler OK No
"""flavor or aroma S/lghlactdttyJsournass OK VBI)' loW oacelyl OK

(bl foreIgn Slyle - Black/opaque Medium fo lull body No hop
a roma and lIa_or Sllghl acldlly/sounlOIS OK Slight mall ....el
nOSI or caramel mall character OK Very low dlacel\i OK low
Ir ully eSlelS OK

ICI S....I StoullCrlam S10U1 - Over.. characler _I lllack opaque
Medium 10 lui body Hop bllarnass low Roasled barley (colfeeloke)
c,,",acler mid No hop fla"", or a'oma Sweal man,ocss and caramel
n.vors ""rdBnl low d1acelyl OK

Id) lI,nperlai Slout - Dark copper to very blacl< Hop btllerna.. lIavor
~nd ..ama medrton 10 hlgh Alcohol ,I,efl(/Ih lMdent Rrch mall,ness
~~gh lr..linessleslelS flit-bod1Bd Very low d,acelyl OK

LAGER
lagers a,e produced wllh bollom fe,menllng Saccha'omycls
"MIlum (e k a carlsbergensls)sl'am of yeasl II colder _talOO
11""'P"'a1ures lhan ales This cooler enwonmenl InhrbttIlhI nalural
lI'oduclion 01 eslers end o1oor 'ermenlehon byproducls c,ealmg a
~_ fasilngproduci

12. Bock
Cs/Jaory award sponloTld by Washrnllton Hop CommIssIon
YSkJlllljl WaSh
(al 1,a"'lIonal German Bock - Doep coppe, to dalk brown Medttm 10

ful body Malty &Weal character pr_.. In aroma and IIaVOl
"'Ih some toasled chocolale mall ch..acl.. low bKlerOBSs low hop
tlavor noble Iype Of( No hop .'oma No IrUlUocss or eslers low
dracelylOK

•

(hI Helles (lIghl) Bock - Pale 10 amber Med,um body Mally sweel
chalacler Pfedom.103tes kl 8roma and ftavcw No toasted choco(ale
nlalt CMrac'or low bllll moss low hOP Ilavor nQbte type OK No
hop aroma No '",Ioness or esl"'S low dl8CB¥ OK

(c) Doppolbock - lrght 10 _ory dark ambOl to da'k hrown Very lull
body Malt~ sweetness ew:Ienl In aroma and ft8VOl can be Illense
H gh alcoholic flavor SlIghl Inn1 ness and eSlers OK but not very
des rable low blnOll18SS low hop lIavor nobIe4ype OK No hop
aloma low dlatelyl OK

(dl flsbock - Astronger VBfSlOll 01 DoppcIbock Deep Copper 10 black
V.ry alconohc Typically hle..ed by Ireellng a doppelhock and
retnCMOg fesulltng leO to increase ateohol conlent

13. Bavarian Dart
Calegory award sponsored by Crosby & BskBf Wsstporf Mass
(a) Mooreh Dunkel - Copper to dark 1><","" I.4Bdrum bocly NlAIy loasl

ed chocolaleloke malty s....lness .. aloma and lIavor Medotm bot
lemess low noble IVpe hop lIavor and aroma No hUlllness or
asl.rs low d acelyl OK

(b) SChwarlbler - Dalk brown 10 black MadlUm body Roasled mall
o,oden( low sweelness .. aroma end nll'lOl low 10 medotm bolt'"
ness low bdleul8SS from roast rnah Hop llaVOf and aroma nobfe
Iype OK No frullHlBSs aslers low d acelyl OK

14 German Ughl Lager
Car.gory award S/XJllSOTed by Blless MalII1If1 Co C/lIIron I\!s
(el DollmundlExpo,1 - Pele fa golden MedIum body MedIum

mally s..eelness MedIum blll..ness Very low noble type hop
lIavOt' end aroma No Iruillness eslers or dl8celyl AlcoholiC
w3rm1h evldenl

Ib) MunIch Helles - Pale 10 golden MedIum body MedIum mally
sweeloess low hJlt..,,"ss Noble Iype hop navor and aroma OK
No IrI>tHlBSS aslers No dlacel)l

15. Cluslc Pdsener
ea,ogory award spa /sOied by CaI'/",",," ConcBO/!alBS Acampo CaM
(a) German - Pale 10 goldefl IJghl to madrurn bocly HIgh hop bill'"

ness Madl..n hop noble Iype lIavor BOd eloma low ma/l...ss In
aroma and lIavor No It..llness esters VBI)' low dtacetyt OK

Ib) BohBmran - Pale 10 golden lrght 10 medium body Medttm 10 \lIgh
bllIerness low 10 medium hop nobI8-type navor lind ..oma low 10
medium maillness In aroma and llavOf No frUitiness eslers low
dlacel)lOK

16. American Lager
ealegory award sponsored by PabSi Bre"'fI(/ Co AftIwa_ W,S
(al Orolll,le - Very pale IJghI body Very low btIIemess No mall aroma

or llavor No hop aloma or llavor En"",eSCenl No lrUlloness eslers or
dracetyt

Ib) AmerICan Slandard - Very pale lJght body VBI)' law blner08SS low
man aroma and flavor low hop OIorne and IIavor OK Eftervest<lf1l
No IIUlIIOBSS eslers or diacelyl

(cl Amerocan PI"""um - Very pale 10 golden IJltoI bocly low 10 medo
urn bllIelnass low mall a,oml and lIavor OK low hop lIaVOl or
aloma OK Ellervescenl No 'rullne$s est..s or d1acetyt

(dl ()fy - Pale to golden Ughl body low to medtum brUmnass tow
mal aloma or lIavor low hop aroma and flavor EHervescenl No
h..11IlBSS eslers or drecB¥ No lnger'"ll altet1lall or botIerOBSl

(a) Cream AJeA.ager - Very pale Effenrescenl UghI body low 10 medo
"'" bIllerocss low hop navor 01 lIoma OK law IrutIllllS....ster OK
Can usa ale or "got yeasts or combolallOfl

III ......llCan Dark - Deep coppe' 10 dark I><own light 10 ..-... body
low bIIterness low mall aroma or Pavor OK low hop IIavor or lIorne
OK Effervescent No 'n,,1 ness esters Very low dracetyt OK
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11 VleMl/Oktobtrfesl/Minen
Cal<QOlY aWlfcl $pO{ISOUJd by F H Sl<lulbatl Pott4lncl Ora

(a) Vl8Ilna - Amber 10 deep Coppellltglli blown Toasted man Sloma

Incl IlaVOl low mall '_iniSS UghlIO Il*km body Hop biller

ness noble-Iype low 10 IIl8dftJn low hop .IVOI Ind....... "nobI8

~ OK. No InoIw1esa ..I.., low~OK.
(bl OkIobertasliMl<zan - AriJer 10 deIp QOIlP8IIotange MaIIy_

nos, IOasIad 1II8Il ....... and IlaYcI~ MecIo.m body low 10

n-.n bIIlI"'." low hop IlaYcI and aroma flObIe.lype OK. No
lnililless est.., or dIae<l~

MIXED STYLI (LAGER-ALEI
1lle~ _ ...a.....-ed or aged Wllh mixed tadl\lons end

tclUId be Ix_.. 811 ala or rag.
,e. GtrmIn-StJIt ...
Ca/OQOlY_d $pO{ISOIeclby BRISTOl. BRaWiOUSE~ WIr

(I) DuIs8Idod,~AIIbIeI - e- 10 darl< IX..... Madun 10 high

mlilinen MadIum 10 /II"" 11.11....... VIfY low hop flavor No hop

"aNI UghllOmadlcmbod'( lowk_and....Jr~

I_ledwarm bul aged al cckll8lfClGrl""es No dl8celyl

(b) 1I0000h - Pale gold lOOl hop IlaYOl and llama Medoc.m billerness

lJQhllo madtum body SUghUv dIy winy paIaIl MaIlad wheal OK

lager 01 alo~ or QOmbInaIIon ol """II OK No kul1Jnel8 -.
or dI8calyl

,.. ,nit...
Ca/rlflOtYa_dspoil$Oleelby 1lleRJqWFooIlMwIw/aJIJ WIS

(I) ffIJI Beer - Ant ala 0I1ag81 macIa WIflIrul Cllar8C18l oll,u11 sl10uId

be avldtnlln coIar arama anclllmlt IlocIy coIar hopcIIar~ 8Ild

lIrengUI C8lI 'I8IY greaIIV
(bl Dassie sl)4e FrUI Beer - Ant classic style ol ale 01 Iogal 10~

lrUt has -'llddad Br_1o spec1ly atyle

2O.H.......
Call!golyI_drponsoreelbyMam &e>mQ CO Lad<spl6 ca.,
(I) Hetb Beer - Ant ala or lager ....h hQlba Cllaraclar ol halb Of spo;4I

ahoold be tNKlenI In aroma and naYOl IlocIy color hop char_

ancl S1,englh can VIlV 1l'.811v
lb) ClaSSIC sl)4e H8fIl Beer - Ant CIaoSIC style ol 118 01 lager 10~

hefbs_-'Idded Br_lospecllyatyle

2. Sptclalty .....
Car~_IPQIlI«.dbyHom«>r,.,tMIc1quatl

81'o.u, r_.
Ant ale 01 Iag8r Ix_ using ...- loctriquas 8I1dIOI1ngredi8nlt
_ Ihan (01 .. 8ddtIon 10) lllIIItad batIIy as a "'qulI e<r*1>uIaI1o

!he over" Charlctar ol ... beer~ 01 opecl8llly _alnckJda
(bu1 "'" noIlimlted 10) _I Ixewad _ honoy llllljl/a..., Of ayrup

worts M'led WI\h white hoi stones (Slelf1boeJl end low 01 non-aIco

ho4oc bee" ExaqJ1eI do noIlncIu<lB !he use oIlrlll 01 hefbs aIh:Jugh

Ihey con be usadlo add 10'"cllarlCler 01_"'Il'-s

(B) SpecIalty Beer - Ant IlllfH:Iassic style 1iII"'lIlhe Bbovl d8scr'pllOIl

(b) ClaSSIC s!'jlB SpecilKy Beer - Ant classIC ale OIlog81 10 wldcll

spec,a' '''II'edlenll have been Idded 01 a special procesl hal

been used e 0 l\OIMIy PUsener map'" porler sorghum llOUI

pumpkin pale ale 8<...... 10 lpecllvs~

22. SmokedBe.
Ca/9flOlY aldfd $pOIIS(XeeI by ..1m. HomebtBW &JPPIy SpoIulIlfJ Wash

la) B...-g-style IlaucIbaI - OIIt~est slvlo (see OIII~est) WIIh

a""'"-v erorna and nBYOf DII1l_ 10 dad< Ixown 1nI000000y

01 smd<a m8dA.m 10 to\tll.Dw lIacalyl OK
Ib) CloSSIC S1yI8 _ Beer - My beer lhol Is based on 8 clafISIC

styIa bear 10 """'" cmoIced cIl8lacl8lllUc, _ been added 8<_

10 specliv IIyI8
(c) Other (brew•• 10 spec,ly Ilyle) - All other bee" WIth Smoked

chQlacl81lStK:S

23 Clldoml. Common Be.
t:.ltlf1Otl'_d~byAnr:haBt.IIItlI1COSMIF

~Call

(I) CaldOlnlll Common ... - Ugh( amber 10 coppar t.teclUn borIy

JOllied Of car8lll8lrl<a ma/tInItt h 1I0f1'11 _"VOl MacIoum 10

hogh hop b1Uer--. Hop IIavor madlurn 10 hip" Aroma madklm
Fr..-__I low IJM~OIl L.aa- j'NII,""""""

wllm bul ageel cckl

fA WhulI..,
t:./IIgOty-.rJfPOI-.Iby'" rabortrla#l8'NWJQ CO L\ffIW Cold

(a) 8e,"_ WaI,.. - Pale Ugh! bod'( Dry stlarp 1ac1lc __

Frlllly/aslary~ liO and 70 parcenl maIlecI--. VIfY IcM' IlII

ler.-s Noho~lIavororaroma~Nodiac8t)4

(bl Garman aIyIa WalzanNt'....bler - ... 10 golcIan UghIIo rnadJ.

urn body At>M 50 parcenl wheal mall Ckwa and tMghI banana

dlarKI8f Frully~ CIov8 vanIla. "'*""0 .,.and cInna
rnonItIctI p/ltn1llc' parmlaIlbIa MId__OIlHIgIIlr-"-

C8111 Cloud/rl..1 OK IJM~ IJM hop IIavor and .._

OK No~y1
(C) Garman style OunIoaIwalzln - Ila8p eoppar 10 Ilfown Datk var

slon 01 WalZIn Iloaatad mall and chocoIatailka flavorl 8Vldanl

8anana and tIoves end oIhar~ may atIIlla avldanI W 10

a lesser degroMl Slrongar Ihan Walzln MedIum bod'( No dI8C8I)4

lOOl hop ftaV(',f and lIoma OK
(d) German-s!'jIa Naizertlock - lJIutIy deIp CClPP8f 10 dIrto brown. W

19h1varllionl III be .... 10 COIll* M8dkIIlIo"lIOCti NatdIc
lIranglhevldsnl ~hIltllowtlllaf.- HopIM«IIId_
absanl Banl"a and cIolI8 dw8Cler 8IlI*'" No cIacIlvI Dartt \III

Ilona haY8 a MIIcIroul ....1Ia>Ilr ancl aroma

MEAD
Mlads ... ploduced by theIer_ ol horley _ r-1IId
opllonallngrudieru ouch ea lruII. harI>s and/or aplcas Thalr linaI
",a""Y rougtly__ whether Ihey ar. Dry - 0996 10 I 009

MecIk.m- 1010101019 ~-I.D20IOI029OIV...,SooeeI

1030 Ind hogher W... Champagne lhairy rnaad ale or Iagar

yea"s may Ila UMcI

25. 1'nICItJouI' lind and Inlttot
t:.ltlf1Otl' _s;JOflSOleclbyB£EIlCRAFTfJlS INC rurnetS>iilll NJ

(al Sparkkng Tradllion8l Mead - EIIarvaIcanl Dry IQ8dIum 0I1WH1

(~ en amr form) Ughllo rn8dIlm body No IIa>IlrI IIIIlIf

IhIn honeV HaoaV charact. In .oma and fIavot lOW 10 IQ8dIum
frully Icoclll\ Color d8panc11 on honay type Abaanca ol har'h
ancllor slals .haracl9l

(b) Stoll Tradlllo181 Mead - Notan-.cent Dry medhm IWHI or

very ...eel (clallgnals on entry 101m) Ughl 10 lui body Haney

ch8racl.. In If..... and ltavor IJM 10 rnedkan Ifully acldlIy Color

depends on horley lype Absance ol harah 8lVJIor llaIl ch8lICtllf

(c) Spatkhng Braggol- Enarvs&C8lII Made wtIh mall Dry medium or

Iweet (claSiS.nQ on amr larm) I.JghlIo madIum body Honey Ita

vorl pl8domln81a
(d) SUM 8<lggot - No! efI8fV9SCenl Madl wlih m" Dry medllan 01

_ (claII{Inata on 8lIIry farml Ughllo medklm borIy Honey ftl

vorl predon.,...

26 FndtMtad
CM"fJO'Ya_d _eelby I1l6 NIIl/or1a1HtJney Boord LOtJfFDII Colo

Melomet Is nade wllh any frull Cysarl, macIa wIIh apples and/or

IPpis juice ~nl"madl wtlh \IIapel Ingradlenl. should be

,,,,,,,ssed In .oma and navor Color should rapr_ lngradler1l'
I-loney cha'ICI8f apparlnt In aroma _ .aVOl AbIIOC8 ol ha'Sh

..,dIOr sl8lo chalscler

(a) Sparkling MeIomef - En"""'&c8lII Ughllo Ill8dI<m borIy Dry madl
I8l1 01 _ (cleslgr\ele on anlry Iorm)

(b) S1III Melomel - Nol ell81vescent~ hi 10 I'" borIy Dry madt"",
.-Of very __ (cleslgr\ele on "*ylarm)

(c) Spltklong evsar - En_anI 10 medum body Dry .-n
Of _ (deslgnllle on an\ly Iorm)

(d) SIll Cywr - Not8ll-.t 110 full borly Dry mecIium __
or very _ (daIlgnala on anlry larm)

fa) SpeIIdong f'Vment - 0_ UghlIO __ body Dry rnado

urn or ...... (dellgrlala on anlry torm)

(I) Still Pymant - Not alIarvesc"'" light 10 f,. body Dry madklm
_ or very _ (0IIIgna1ll on "*y Iorm)

" ..........
C*"",>,_d~byAledhanl_MotnarlGoldHooeyL

roosCold

MaIh8gIIn II _ ..... ..., hal... 01"""" 'irppocraI1I rnada .....

aplca. and grapa. (Iplcad Pymanl) Ir gradllnll Ihould ba

8lIPI8II8d In ..oma and IIavor l.oIor shoukI rapr_lngradllnlt

Haney dwactar IlllIIIIla appar.". h .-. anclllMr~ cI
har1h endoW _ chlIractar

(I) llparkIIng Melh8glln - En_ Ughl to mIdkan body Dry
rnadun or _ (deslgnala on "*y Iorm)

(b) S\iI MaIhaglin - Not 811_ I.JghI to lui body Dry medium
_ Of very _ (c1811Qna\8 0II"'*Y Iorm)

(c) Sparkling Hlppoctea - En-.cant UghllO madIum body Dry
rn8dIlm or _ (d8algnlte on IlI*Y lorm~

(d) S\iI HIppocraa - Not etMrveIclarC. I.JghlIO U body Dry mecIium

..... or very ..... (dtelQnall oIt"'*Ylorm)

CIDER I

Clderl ar8 produced by lila larmanlallon ollppla julcaa and qlIIonaI

1ngr8doenla auch aslnsla and aPcaa WIne~ ala lIgar

or widV- may Ila uaad

..CIder
CaMgory_d~ by Lyon I Br.-yor OJbIlIJ, t\.IllIwI, C8lII

NOTE elder mad, wIIh honelI .. 811 adjoJncl (Cyaar) IhouId Ila

_ad/nIoUCagory 211 for~ Cysar and~

(a) SUI - No! 811-. Leu "'Ill 65 porcent 8Ioohol by WIlghl (7
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Creating Environmental Vision

Setting Corporate Environmental Policy

~
BLACK &VEATCH

Environmental Planning Cycle

•
AFH(1) - 1-2

I~
I
I

I

ImplementatlOn
Processes

Goals and VIsIOn

EnVIronmental Plan
Developed

EnVIronmental Plan
Development

GUIdelInes



Value of Using Corporate
Environmental Polley and_Plan

• Creates a Common VISIOn

• Promotes CompetItIve Advantage WhIle Achlevmg
EnvIronmental CommItments

• UtIlIzes All Resources

Environmental Strategic Planning
Definition

•

•

AFH(1) - 3-4

"The Planned Management
of Change of Your

EnVIronmental Efforts
Over An Extended Tlmeframe"

•



•

•

•
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Environmental Strategic Planning

Four Step Approach

• Know Where You Are Today m Your EnvIronmental
Effort

• Descnbe Where You Want to Be at Some Pomt III

TIme and Why Want to Be There

• Analyze Those Factors Influencmg Movement From
the Present to the Future

• Develop StrategIes a RealIstIC Roadmap and SpecIfic
Plans

EnVironmental Vision Purpose
A Planmng Tool to Integrate Busmess and
EnVIronmental ThInkmg Throughout

• PredIct Resource Needs
~ Ensure ComplIance

WIth AddItIonal Regulatory
ReqUIrements

~ Implement Corporate EnVIronmental PolIcy
~ Meet EnVIronmental Goals

• Measure and PredIct Progress Toward EnVIronmental
Goals

• Collect InformatIOn to Help Develop StrategIes for
Future PollutIOn PreventIOn Programs



Corporate Environmental Policy
Strategic Planning Considerations

•

I~

Corporate

[ Regulatory ]I--- ~\

Busmess

Personnel

PollutIOn
PreventIOn

External
InteractIOn)

•

AFH(1) - 7-8

Strategic Planning Considerations

Corporate

• IdentIfy EXIstmg and New EnvIronmental Goals
and ExpectatIOns

• IdentIfy TImeframe for AchIevmg Goals

• Descnbe Separate Goals for IndIvIdual OperatIOns
on Busmesses

•
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•
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I
I
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I
I

SC Johnson Wax Company

Goal Cease Use of Aerosol Products WorldwIde

TImeframe 1998

• IndIvIdual OperatIOns
• Management CommIttment - Tape m 23 Languages
• Research and Development
• Eco EfficIency

- Packagmg
- Recyclmg - Gas, Cans, PlastIcs
- InnovatIve Technology for ElImmatmg VOCs
- PartnershIps - GoodwIll, Wood

Strategic Planning Considerations

~
Regulatory

• IdentIfy EXIstmg Regulatory ReqUIrements

• Analyze the PotentIal Future Regulatory
Impact on Your SItes

• IdentIfy Non-ComplIance Issues

• Descnbe EXIstmg and DeSIred RelatIonshIp
WIth Regulatory AgenCIes



• What Are Your CompetItor~ Domg to Protect the
EnVIronment, Health, and Safety?

Strategic Planning Considerations

Busmess

• Understand Each OperatIOn's EnvIronmental Impact

• What New OperatIOns Are Planned and What WIll
Be the Change m EnvIronmental Impact?

• What ExpanSIOns or CapacIty Increases WIll Take
Place?

I

I

I

i~

I-------------------------

Strategic Planning Considerations

PollutIOn PreventIOn

• Make an Inventory of All Waste Streams and
EmISSIOns and Have Them Fully Charactenzed

• IdentIfy the Pnonty for Targeted ReductIOn

• Implement ConservatIOn Efforts for Energy, Water,
Matenals

I~

I----------------------------'
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Strategic Planning Considerations

Per onnel

• IdentIfy Trammg and Development Needs

• Match Resources WIth Task Level

• Integrate EnvIronmental ResponsIbIlIty
Into the Lme OrgamzatIOn

Strategic Planning Considerations

External InteractIOn

• Evaluate Current Commumty RelatIOns

• IdentIfy ReqUIred Improvements

• Work WIth Other SImIlar Industnes

• BuIld PartnershIps WIth Others III AcademIC and
ConservatIon Groups
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~~)~> Key Elements
of Environmentally Sound Companies

• Pohcy

• Comrmtment

• Support

• Resources

• Processes and Systems

• Input / Partnenng

• CommumcatlOns

Key Elements of Environmentally Sound
Companies

PolIcy

• Clearly Wntten ProactIve PolIcy, Well Commumcated

• MISSIOn and Value Statements

• Short and Long Range EHS Goals

• Umversal Standards

CommItment

• Lme Management ResponsIbIhty

• CompensatIOn TIed to EHS Performance

• Reward and RecogmtIOn for EHS Excellence

• TQM Approach and Contmuous Improvement Mmdset

•

•

•



• Key Elements of Environmentally Sound
Companies

Support

•

• Demonstrated Top Management CommItment

• Officer Level EHS Leader

• Board Level EHS CommIttee WIth External
Members(s) WIth CredIble EnvIronmental CredentIals

(~) • Semor ExecutIve Level EHS PolIcy CommIttee

Key Elements of Environmentally Sound
Companies

Resources

• SuffiCIent, SkIlled Staff

• OngoIng TraInIng

• SuccessIon Planmng

•
AFH(1) - 17-18

• Career Development Program for EHS ProfeSSIOnals
and Managers

• Younger Staff Spend TIme In EHS AssIgnments
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Key Elements of Environmentally Sound
Companies

Processes and Systems

• StrategIc EHS Plannmg Process and Busmess
IntegratlOn

• Layered QualIty Assurance Program (AudIts at Plants,
Busmess, Corporate Level)

• Trammg at All Levels

• Strong PollutIOn PreventIOn Effort Throughout the
Product LIfe Cycle

US Independent Power Producer

• EnVIronmental EmphasIs m SItmg and DeSIgn

• Computer Databases IdentIfy Hazardous ChemIcals

• Water Re-Use

• Wetlands for Water Treatment

• State-of-the-Art Water Treatment - MInImIZe Cl or
P04

• Low Sulfur 011 for Backup Fuel

• Gas Pnmary Fuel

•

•

•
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Key Elements of Environmentally Sound
Companies

Processes and Systems

• DesIgn Cntena for PollutIOn PreventIOn

• Product StewardshIp System

• LIfe Cycle AnalysIs

• EffectIve System for Regulatory Trackmg and
Influencmg Outcomes

• EffectIve Emergency Response

Key Elements of Environmentally Sound
Companies

Input / Partnermg

• Commumty AdvISOry Panels Sponsored by SItes

• PartnershIps WIth ConservatIOn OrgamzatIOns
(Land Management, WIldlIfe HabItat Enhancement,
PhIlanthropy)

• ~

AFH(1) - 21-22 \~1 \



Key Elements of Environmental Sound
Companies

•
CommumcatIOns

• Annual External Reportmg
of EHS Performance
and ActIvItIes

AFH(1) - 23-24

• EHS Newsletters to Keep Employees Informed

• Senous EnvIronmental InCIdents and Lost Workday
InJunes Reported Promptly to Semor Management

Characteristics of Successful Companies

• Know Where They Are Gomg (VISIOn, Goals, Pohcy,
MIlestones) and COmpetItIvely Execute (Processes
and Systems)

• PractIce StewardshIp All Along the Value Cham
(Cradle to Cradle)

• Know the UltImate Fate and DIsposal ofEverythmg
They Make

• Work on the Leadmg Edge of Technology to Produce
Low Waste Processes and Sustamable Products

•

•



• Characteristics of Successful Companies

• Contmually Reduce EnvIronmental LIabIlItIes

• VIew EnvIronmentalIst as an EconomIC Opportumty,
BUIldmg Assets III the Area vs LIabIlItIes

• LIsten and Learn From Customers, Stockholders,
SocIety and Employees

• Are Strong PartIcIpants m the PublIc PolIcy Arena to
Shape Outcomes Favorable to TheIr Customers,
Stockholders, Employees and SOCIety

•
Characteristics of Successful Companies

• Invest, Innovate, and Collaborate
WIth Others In Industry, Government,
and Umversitles

• Develop and Mamtam EconomIcally
Healthy and Sustamable Busmesses

• ~

AFH( 1) - 25-26 \ \)"\:,
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Environmental Strategic Plan
An Integrated Approach

Company VISIon Drives

EnvIronmental MIssIOn ...:::....._--",.. Focusmg AttentIOn On

Key ObjectIves ~---",.. Made TangIble By

SpecIfic Goals "'----':""Keyed to

StrategIes ~----:7' Made OperatIOnal Via

ActIOn Plans

Environmental Policy - Setting Process
Phase I LeadershIp Challenge
• Corporate EnVIronmentalIsm Introduced
• OrgamzatIOn CommItted to ComprehenSIve "Stretch"

Goals
• Marketmg to Corporate LeadershIp

Phase 2 Corporate EnVIronmentalIsm Defined
• Development of EnvIronmental PolIcy Statement
• Internal and External OpmIOn Leaders UtIlIzed
• VISIon and PositIOnmg for the Future Defined

Phase 3 EconomIC and EnvIronmental IntegratIon
• Clanfymg EnvIronmental ExpectatIOns and

AccountabIlItIes m Busmess Terms
• Promotmg CompetItIve ExecutIOn m AchIevmg

EnvIronmental CommItments

•

•

•



•
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•

Phase I
Leadership Challenge

Creatmg CommItment

• Gam / Sustam Top Management CommItment

• IdentIfy EXIstmg Good EnVIronmental PractIces

• Make EnvIronmental ComplIance / AccountabIlIty
ReqUIred for Advancement

• Convert EnvIronmental Benefits Into Fmanclal Cost
Savmgs

Green Wall

MarketIng EnvIronmental ComplIance to Management

/ ~

• '~

AFH(1} - 29-30

t Cost to Busmess
Detnment to Performance vs

Opportumty to MaxImIze
EfficIency Create

Competitive Advantage



Phase I
Leadership Challenge

•
Creatmg CommItment

• Set Goals / IdentIfy Procedures for Correctmg
EnvIronmental Problems

• Reward CreatIve SolutIOns to EnVIronmental Problems

• Use Techmcal Experts to AdvIse Top Management If
Necessary

I~
• Respect Your Cntlcs, Address TheIr Concerns

•
Phase 2

Developing an Environmental Policy
Statement

• Umted NatIons PublIcatIOns

• EnvIronmental Management
III TransnatIOnal CorporatIOns

•
• Benchmark Corporate

EnVIronmental Survey
I

I

AFH(1) - 31-32



• Phase 2
Developing an Environmental Policy Statement

Trends

Old

PreventIOn of AccIdents
and PollutIOn

New

ProactIve
StrategIc
EnvIronmental
Management

•
Cost of EnvIronmental Health I Safety Is Long Term
Investment Central to Successful Busmess Ventures

Phase 2
Developing an Environmental Policy

Statement

Types of Statements

Leadership

I
Preventive Management

iStakeholder Onentatlon

I Comphance / Safety

Integrated
r

Focus

Goal to Become EnVironmental Leader

I
IPollutIOn Prevention

I Outreach to Customers Supphers Pubhc Trust
I

Worker Safety / Regulatory Comphance

I
IEnVironmental Leadership as Good BUSIness

• ~
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Phase 2
Advanced Corporate Environmental Policy

Statements

• Corporate CommItment to Sustamable Development

• Pledge Environmentally Fnendly Products

• Mimmize Adverse EnvIronmental Impacts of
ProductIOn Processes

• Fulfill SocIal ResponSIbIlIties

Phase 3
Economic and Environmental Integration

Clanfy EnvIronmental ExpectatIOns
and AccountabIlItIes m Busmess Terms

• Set SpecIfic EH&S Targets
t> Reduce Water ConsumptIOn by 20%
t> Increase Energy EffiCIency by 30%
t> ElImmate Use ofCFC's by 1996

• IdentIfy Cost Savmgs m AchIevmg Goals

• TIe Goal AchIevement to PromotIOn and
CompensatIOn

•

•

•
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I~

•
Proactivity Is More Complex

• ActIvItIes Are More DIscretIOnary

• Judgment Is CntIcal

• The Focus Is Long-Term

• TechnIcal/Regulatory / Busmess Issues
Must Be Fully ConsIdered

• I~
I
I

• It Takes Perseverance

• It Takes Strategzc Plannzng

AFH(1) - 37-38



Evolution of Environmental Programs •
Levell Level 2 Level 3 Level 4

I I I

IGeneral Thrust No Program Problem Solvmg IEnvironmental Management Environmental I
I

I
Leadership I

I
!Primary Purpose Fire Fighting Definmg BasIc Goals IBUlldmg Management Systems m Place for

I Deahng With ImmedIate I Systems Achieve Goals On Gomg Environmental
IProblems I Coordmatlng Comphance I Risk Management I

Soluttons to Common I

i 1

Problems Across I

OrgamzatlOnal Boundaries I
I

Evolution of Environmental Programs

Levell Level 2 I Level 3

I
Level 4

I
I

I I
Orgamzatlon No Full Time Specialists Workmg at Plant t Coordinators Committees Formalized Groups at I

Personnel Staff Level on Problems and Ior Small Groups Corporate and Plant

I
With Collateral Issues Levels with Integrated
Duttes I FunctIOns

I
Pnmary Motlvallon Keep I Cost AVOidance I Resource Management to Protect Internal

Regulators

!
IComply With RegulatIOns Resources and Prevent

I
Off the Front Environmental Damage

IStep i
Vulnerabilities CIvil and IConstant Substantlve I Focused on Compliance Continued Investment In I

Cnmmal Problems and No IWIth EXlstmg Regulattons IEnvironmental Programs IPenaltles IMechamsms to Address I Only Without Immediate
i Them Payback I

I

I~
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• Environmental Policy Statement
Group Discussions

.25 Mmutes

• 5 Mmute Reports

• Take Up Papers / Roll

• Thursday - Draft PolIcy
Statement

•

• Groups of6

• Scnbe

• Reporter

• Pens / Pads / Easels

Developing an Environmental Policy Statement

•
AFH(1) -41-42

Common Terms

• OblIgation

• CommItment

• StewardshIp

• EnvIronmental Excellence

• ComplIance

• ResponsIble

• CItizenshIp
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Developing An Environmental Policy
Statements

;!-:.::
~,

«-

Common Components of Pobey Statements

• Sustamable Development

• Best EnVtronrnental Practice

• EnVIronmentally Fnendly

• Health and Safety ProtectIon

• Mmmuze Adverse EnVIronmental Consequences

• EnVtronmentai Management Practices

• PublIc InformatIon

• Customer Relations

• Techmcally Feasible, FmancIaUy POSSIble EcologIcally JustIfiable

What to Expect in the Next Five Years

• More RegulatIOn, Increasmgly Complex and IntruSIve

• More CItizen SUIts by Those Who Feel Wronged by
Industnal PollutlOn

• A Broadenmg of the EnVIronmental JustIce Movement

• Expanded "Green Consumensm"

• A Move to Closer CooperatIOn Among Government,
Industry and Mamstream EnVIronmental Groups

•

•

•
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What to Expect in the Next Five Years

....
• Some Breakthroughs III PollutIOn PreventIOn

Technology

• Strong Internal Focus on Cost EffectIveness (Value)
of All ActivItIes

• Re-Engmeenng (or Do More WIth Less)

(~) • AggressIve RISk Management
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SETTING CORPORATE ENVIRONMENTAL POLICY

CREATING ENVIRONMENTAL VISION

Prepared by

A. F. HarrIs

Estabhshmg enVironmental goals and IdentIfying key objectIves to address
enVironmental concerns are crItIcal steps In developmg and Implementmg an
enVironmental strategIc plan. The establIshment of an enVironmental polIcy
applIcable to all aspects of busmess operatIOns creates a common VISion
throughout a company and promotes a competitIve advantage whIle achlevmg
enVironmental commItments and utIhzmg all approprIate resources

Environmental strategic plannmg IS typIcally defined as "the planned
management of change In enVironmental efforts over an extended tImeframe."
Implementmg a plan mvolves evaluatmg your company's current environ
mental status, Identifymg goals, analyzing factors Influencmg attamment of
those goals, and developmg strategies for meetmg obJectives. The
environmental pohcy statement and VISion promote the IntegratIOn of
enVironmental thmkIng throughout the orgamzatlOn. Further, they faclhtate
predlctmg resource reqUIrements to maximize compliance With regulatory
requirements and IdentIfymg mformatlon required to help develop strategies
for future pollutIOn preventIOn programs.

Strategic planning consldenlt.onS__IR d_el'elQp~ng a corporate environmental
pohcy Include the management structure of the organizatIOn, regulatory
reqUIrements, bUSiness consideratIOns, personnel (both eXisting and reqUIred),
pollution preventIon options, and Interactions With other entities and
organizatIOns Management Will playa key role m IdentIfymg enVironmental
goals and expectatIOns and t1meframes for achieVing goals. In many
companies, It may be appropnate to identIfy separate goals for separate
operatmg units. IdentIfymg applIcable regulatory reqUirements should Include
an evaluatIOn of both eXlstmg and potential complIance reqUirements, an
IdentIficatIOn of eXlstmg non-compliance Issues through a self audit procedure,
and establIshing and mamtammg good working relatIOnships With regulatory
agencies and funding mstItutlOns•

1



BusIness consIderatIOns mclude IdentIfymg the enVIronmental Impact of each •
eXlstmg operatIOn and planned expansIOns or capacIty mcreases. Commum
cations With competitors regardIng pohcles and/or processes routmely Imple
mented to protect the enVIronment, health, and safety may also provIde
valuable Ideas whIch may be applIcable to your facIlIty or business. The
envIronmental Impacts of plant or company operatIOns should be quantified
to fully evaluate the cost ImplIcatIOns of management decIsIOns.

Developing an Inventory of all waste streams and emiSSIOns IS a prehmlnary
step in pollution preventIOn. Once the mventory has been developed, processes
for targeted reductions and conservatIOn ImtIatIves for water, fuel, energy, and
other materials can be defined. Personnel trammg and development
requirements must also be IdentIfied. Once adequate staffing IS In place, task
assignments relatmg to Implementmg the corporate enVIronmental pohcy and
the IntegratIOn of envIronmental responslblhty mto mdlVldual company
operatIOns can be Identified. InteractIOns With external entitIes can also play
a critical role In strategic plannmg. Evaluatmg and respondmg to community
concerns to Identify reqUIred Improvements, workmg With representatives from
-sImIlar mdustnes, and forming partnerships WIth academic mstitutlOns and
conservatIOn groups WIll prOVide valuable Ideas for InclUSIOn m envIronmental •
management plans.

Several recent studies have evaluated compames With sound environmental
comphance records to Identify common elements which mIght be utilized by
other entltItes seekIng to develop or enhance their own operations.
CharacteristIcs shared by these successful compames mclude the follOWIng.

Clearly wrItten enVironmental pohcy statement and goals.

Commitment by management Illustrated by reward, recognition,
and compensatIOn for enVironmental excellence.

Support of enVIronmental excellence by policy commIttees and
board members With SCientific credentials.

Sufficient resources, IncIudmg skilled staff WIth ongomg trainmg,
sessIOn planmng, and career development.

•2
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Processes and systems which foster enVironmental awareness and
compliance, Including pollutIOn prevention efforts, systems for
regulatory traclong, and effective emergency response.

Input from and partnermg With the community, conservation
organizations, and umversltIes.

Both Internal and external communications to keep employees, the
community, and regulatory agencies Informed

Successful companies also place a high value on producmg low waste processes
and sustamable products, contmually seek to reduce enVironmental habilities,
and participate In legislative Initiatives and the development of public policy.

The enVironmental policy settmg process mvolves evaluatmg and potentially
challengmg the eXlstmg leadership structure and priorities, definmg corporate
envlronmentahsm In the context of that company's products and/or services,
and mtegratIng economics With environmental protectIOn to clarify environ
mental expectations and accountablhtIes m busmess terms. Settmg speCific
environmental, health and safety standards, IdentIfymg cost saVings m
achieVing goals, and assoclatmg goal achievement With promotIOn and
compensatIOn facIlitate the mtegratlOn ofenvironmental concerns mto busmess
plans.

A major objective of environmentally sound companies IS bemg proactive With
respect to environmental, health, and safety Issues. Many outstandmg
compames have a policy of dOing what IS prudent to support long term
busmess strategies regardless ofwhether these activIties are currently reqUired
by regulatory agencies or other govermng bodies. Although It IS a more
complex approach, and reqUires perseverance and strategic planmng, the cost
saVings can be conSiderable, espeCially Ifmeasures such as recyclIng or process
changes result In waste reduction or pollutIOn preventIOn.

Compames evaluated In the Umted Nations Benchmark Survey demonstrated
one of four levels of environmental management programs. Compames With
Levell programs were those which basically had no well defined program. No
full time personnel were aSSigned to environmental management, and company
actIOns were directed primarily toward respondmg to crises and keepmg

3



regulators at bay. Key vulnerabIlIties Included cIvIl and crimInal penaltIes.
Level 2 companIes emphasIzed problem solVIng rather than preventIon, defined
goals to deal WIth ImmedIate problems, and were motIvated primarIly by cost
aVOidance. Although there were specIahsts workJng at the plant level on
problems and Issues, there were constant substantIve problems WIth no
mechamsms to address them.

CompanIes designated as Level 3 were those whIch had mltlated an
enVIronmental management program Wlthm the orgamzatIOn and were buddmg
management systems to achIeve enVIronmental goals. They also were
attempting to coordinate complIance efforts and solutIOns to common problems
across organIzational boundaries Plant staff members tended to be orgamzed
1Oto commIttees or small groups whose primary motIVatIOn was resource
management and complymg WIth eXIst10g regulatIOns The companies WIth the
most sophistIcated enVIronmental programs demonstrated SIgnIficant
enVIronmental leadershIp with systems In place for on go1Og enVIronmental
risk management. Most have estabhshed formal groups at the corporate and
plant level WIth Integrated functIOns. The primary focus of envIronmental
management In these compames IS to protect Internal resources and prevent
enVIronmental damage.

4
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Environmental Management Course

Developing A Corporate Environmental Policy Statement

Terms and Phrases Commonly Used In Environmental policy Statements

ObligatIOn

No slgmflcant risk

Right to expect

Corporate commitment

Best contemporary practice

EnVironmentally responsible manner

A high degree

Reduce adverse effects to a practicable
minimum

Responsible

EnVironmental record

Sound environmental management and
practices

PositIVe enVIronmental stewardship

EnVironmental excellence

EnVironmental commitment and achievement

Without unacceptable effects on the environment

MInimize environmental consequences

Ensure actIVIties continue on a sound basIs
environmentally

Technically feaSible financially pOSSIble and
ecologically Justifiable

Highest practlcaJly achievable standards

Have the least pOSSible long-term Impact on the
environment

Compliance with eXisting regulations and laws Ecologically motIVated, technically pOSSible, and
economlcaJly reasonable

Highest standard Be a good citIZen within the 10caJ community In
_ which It operates

•
Typical Components of EnVironmental Policy Statements

Will operate In an enVIronmentally friendly
manner

Will pursue best environmental practice

Definition of environmental protection
(preventIVe IntegratIVe International validity)

Importance of research and development

EmphaSIS on process and product safety

Health protection

Production technology

• EnVironmental protection technology

Control of environmental information

Responsibility of employees

EnVironmental management practices

EnVironmental protection measures

Emergency action plans

Information to the pUblic

Relations with customers



Table I 1 Corporate pollev prlorltles
Corporate acuvIUes on EH&S ana sustalDaole development

•
Hlgher-DnOn!! areas Percentage of respondents

Energy-related actiVItIes
R&D for energy efficient producuon 707
PobClcs for secunng energy supphes 677
Pohces for conservmg non-renewable resources S44
Energy conservation 540

Health and safety acbVltles
Worker health and safety 67 S
Acadent prevention 603
Emergency preparedness 580

:. Hazard assessment procedures 569
~»'

~
Traditiopal environment actIV1t1es

4' Water quality/poUuDon 481 •"" .A1t quality/pollution 472

1 Noise poUUbOD 41 1
~ Soil quahty/poUutlOD 312

*~ Wastcidisposal-related act1VltIes

1 Recyclmg 845
~ Waste-bandlmg procedures S63
?:~ Waste-dlsposal pobCles 516
~

Waste-reducDon technologies 487

Lower-pnonty 'reas Percentage of respondents

genume sustalDable development activIties
<-

Afforestation programmes 404
R&D for greenhouse gas generabon reduction 390
Renewable energy sources 220
PreservatIon ofendangered species 158
Conservation of blCKuvemty 101
PoliCies for protection of wetlands/rainforests m LDCs 92

SOwce TCMDIDESD Benchmark Survey, 1990-1991, (sec annex table D 1)
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COMMITMENT TC) ENVIR(JNMENTAL EXCf:-.-LLEN(:E

~on Edl~on\ polICY I'> 10 <.kmOIl,>1I.I1L k,Idu"lup ,1Ild Lxulknl L III UIVII Olllllllit ,II PlolLLlIon Our LomlHlL IHUll
10 envlronment,11 cxcdlulLC mU~1 bL LVldLnl 111 ,111 Lomp,my opu,IlIon~ II ~hould bL known ,1IlJ undu~tooJ by
the Comp,my's unployee,>, customus ,111d sh,udlOldLf~, nnd cuntmuow,\y lunfolcul by our nLtlom wlthm ,mJ outMlk
the Comp,my

Lvuy Con Ldl,>on L111ployLL h,l,> ,I pll"on II obhg.llion 10 \Hul tllL fund,lIlluII 11 wOlkpl,ILl tLl\UIIUIlLIl .... L'>I,Ibl",hlll
by I.l\V ,md by ILgul.lllon, ,md 10 IL.lLh bl..yond tllL"L IM,>IL ILl\UIILIIlU11,> 10 IL,IbzL .1 11Ighu kvd of ,ILhlLvUllLnt

To .1c1lleve these goals J.nd to encourage emploYles to CMe for the uWlronmLnt ,1I1d ,lpprLCI,llL Its Ilnport,ll1CL,
Con EdIson WIll

• Mamt.tm m each Comp my org.tntz Ilion .tn ,Iccounl,Iblltty for LnvlIOIlIllLnt,11 hl,Ilth ,tnd ~.lfLtYI

• Provilk lr.llHmg to prqMIL L111ployLL'" to IIlLLI LIlVllonlH<. nlll dlllkngL"',

• Integr,lte sound envmmmental pmLtlcu 111 ,Ill clSPLCtS of our hmmu",

• '-lIlPP(lllll~lll<.h IOl!LVlloJ! nlW 1l<.llIlIIlogll" 10 III1PIO\'1 IIlVlIlI11I1ll1l1 d J!llflllllllllll,

• '-llrlVl for LonllllllOU... IlIlplOVUlllll1 III WI"IL lulllLlloll,tlld IlLYlllllg, PllllllltOIl pllVLllllOll,lIld lI ...k l<.duUIOIl,

• M,lInt.un open communlCatlom on l11Vlronment,lll~"'UC'iWIth rLgulatoly ,1gLnclc~, envllonmLnt,l1 gIOUp", cu~tomLf~
,llld unployces,

• Work WIth our customers to pur'iue and promote lnergy dfICICIKY, ,md

• PeriodIcally anJ obJectlvely auJlt anJ evaluJtc our compltance WIth ,Ippllcabk law~ ,mJ rlgulatlons, amI ,lddllS'i
opportul1Itles for llnprovement In a prompt and effective manner

Ed~

Con Ed Corporate EnVIronmental Pohey
Figure I 3-1

1-3
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MANAGING CORPORATE ENVIRONMENTAL CONCERNS

2 ••

CORPORATE POLICY STATEMENT

RISK CONTROL POLICY

PolJ.cy No ..
Effect~ve Date 01-01-90

I STATEMENT OF POLICY

It ~s the goal of to conduct ~ts bUS1ness 1n compl1ance w1th
all app11cable laws and regulat10ns and all reasonable standards of care
relat1ng to employee safety and protect10n of our assets and the
enV1ronment Th1S goal extends to (1) the select10n of the m~and
methods used 1n the des1gn( construct10n and operat1ons of
fac1l1t1es, (2) the des1gn manufacture and d1str1but10n of
pro~ucts, and (~) the d~sposai of all waste by·products Wh1Ch occur as part
of" J bus1ness

To meet th1s goal, the corporat1on w1l1

1 Take all appropr1ate measures to prov1de a safe work enV1ronment
for all employees g1v1nq full regard to evolv1nq 1ndust~
pract1ces, regulatory requ1rements and soc1etal standards of care:

Ass1gn respons1ble, qual1f1ed personnel to the management and
control of env1ronmental, health (mdustr1al hyg1ene) and safety
matters,

•

3

4

5

6

Reduce to the lowest pract1cable levels any adverse effects on
personnel, assets and the env1ronment result1ng from 1ts products,
serv1ces, fac1l1t1es and operat1ons,

Contr1bute to the development of appropr1ate standards, laws and
requlat10ns for the protect10n of personnel, assets and the
env1ronment,

Comply w1th all app11cable laws and re~lat10ns relat1ng to
env1ronmental protect10n, health and safety, and

Establ1sh voluntary standards where 1t 1S bel1eved laws and
regulat10ns may not eX1st~rat10nsor are less str1nqent
than would be requ1red bY............bel1efs and values

I II
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'1ANAGING CORPORATE ENVIRONMENTAL CONCERNS

CORPORATE POLICY STATEMI:NT

-2-

:2

3..

R~sk Manaaement Serv~ces shall be respons~ble for d~rec~nij
programs intenaed to ~nform, ~nstruct, tra~n and ~nfluence all levels
of management on the regulatory requ~rements of Federal, State, and
Local governmental agenc~es regard~ng the areas of employee health and
safety, and protect~on of our assets and the env~ronment

In so do~ng, R~sk Hanagem~t Serv~ces w~ll

1 Prov~de and adm~n~ster corporate pol~c~es and standards,,.
Issue appropr~ate bullet~ns, gu~del~nes and pro~edures,

Prov~de leadersh~p to company profess~onals ~nvolved w~th
employee safety, ~ndustr~al hyg~ene, env~ronmental pro
tect~on, property protect~on and hazardous mater~als trans-
portat~on,

•

II GUIDELINES

A

6

4

5

7

Ass~st all locat~ons ~n the development of the~r own
procedures,

Prov1de adv1ce and counsel to operat:s.ng d~v1s:s.ons and
subs1d~ar~es on safety, ~ndustr~al hyg:s.ene, property pro·
tect10n and env~ronmental protect~on matters concern1ng
company fac~l~t~es, products and serv:s.ces,

Assure that appra~sals of safety, env~ronmental and property
protect~op programs are undertaken, and that appropr~ate
recommendat~ons are made to Sen:s.or ManagementJ and

Ensure that all such programs are cons~stent w1th and ~
support of our corporate bel~efs and values

Management of all fac~l~t~es, operat~ng un:s.ts, departments and
subs~d~ar~es (fore~gn and domest~c) shall be respons1ble for ensur~g
that the~r operat~ons and fac:s.l~t~es comply w~th all appl~cable laws
and regulat~ons and meet the ~ntent of the pol~cy outl~ned above
Managers shall be gu~ded ~n th~s effort by the pr1nc~ple that appl~c
able laws and regulat~ons are the lIm:s.n5DWD accepted standard
pract1ce ll , and tnat ~n some cases ~t may be necessary to go IIbeyond
compl~ancell to prov1de for the safety of personnel, assets, and the
env~ronment. _

B

In so do:s.ng, management w:s.ll

1. Cons:s.der and address protect~on of personnel, assets and the
env~ronment ~n

• the des1gn and construct~on of new fac:s.l~t~es and
operat:s.ons r processes, equ:s.pment and ~roduct,
the select~on, subst:s.tut:s.on and use o~ raw mater~als( and

- the acqu~s:s.t~on, lease and d~sposal of property, equ:s.pment
or mater1als,

:2 Establ~sh and ma:s.nta1n procedures for handl~ng safety and/or
env1ronmental ~nc:s.dents, property damage losses and other
emergenc1es,

3 Tra1n employees 1n proper safety, env~ronmental and asset
protect1on procedures,

95
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MANAGING CORPORtcr'E EN\f!RONMENTAL CONCERrts

CORPORATE POLICY STATE\1ENT

c

-3-

5

4

6

9

7

8.

Conduct rout~ne self-assessments and correct all ~dent~f~ed
safety, env~ronmental and property protect~on def~c~enc1es,

Seek to reduce adverse env1ronmental ~mpacts by m~n~m~z1ng
releases of hazaraous and tox~c substances to the a~r, water
or land,

Avo~d removlng contam~nants from one med~a only to
contam~nate another (e g a~r-to-water),

M4n~m~ze the generat~on of sol~d and hazardous wastes,

Adopt company procedures that m1n1m1ze env1ronrnental,
personnel and property r1sk where laws are nonex1stent or
less str4ngent than corporate standards, and

Keep corp-orate r1sk control personnel and management
appra~sea of current programs and compl1ance status through
cand1d per10d1c reports and reV1ews

III REPORTS AND REVIEWS

At least annually the sen10r person 1n charge of every d1v1s1on and
subs~d1ary w1ll evaiuate W1th the~r d1rect reports the Personnel Safety,
Env1ronmental Protect1on, and Asset Protect~on cond1t1ons wlth1n the1r
fac111t1es They w11l report the1r appra1sal of those cond1t10ns to the
Pres1dent and Ch1ef EXecut1ve Off1cer•
WRITTEN BY

APPROVED BY

•
I .1
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MANAGING CORPORA"TE ENVIRON'1ENTAL CONCERNS

CORPORATE POLICY & PROCEDURE

Document Name III'
Effect~ve 12-01-91
Last Revlslon 01/93

EnVlronmental Communlcatlons/Reportlng

PURPOSE

Th1S procedure establlshes the methodology for formal communlcat1on
and reportlng of env1ronmental data and lnformat1on, and fac~lltates
the exchange of ~nformat10n between the varl0US operat1ng un1tS and
R1Sk Management Serv~ces on current programs and reg~latory
compl1ance Th1S procedure lS deslgned to achleve the follow1ng
obJect1.ves

o Provldes for a h~gh level of envlronmental awareness to
fac1l1ty and other managers,

o Prov1des a format and a schedule to promote cons1stency of
report1ng throughout the Corporat1.on

o Prov1des lnput to a data base that w1.11 be used for determ1n1ng
the status of env1.ronmental 1.ssues and for antlclpatlng future
compl1ance lssues appllcable to the Corporatlon,

o Provldes a mechanlsm for carry1ng out--Pol:1.cy that
facll1ty-level management 1nclud1ng sp~eratlng unltS,
departments, and suf)sld1ar1es w1l1 IIkeep Corporate RUK Control
personnel and management appralsed of current programs and
compllance status through cand1d per1od1c reports and reV1ews II

&QU

Th1S procedure applles to selected..........fac1l1t1es, operat1ng
un1tS, departments, and subs1d1ar1~ed 1n Appendlx A. It
covers both the lnternal report1.ng of envlronmental aata and
lnformat1on (1 e , w1th1n the Corporat1on) and external report1ng and
commun1cat1.0n (l.e., to regulato~ agenc1es, to the publlC, and to
the med1a) Although th1s procedure lS not wr1.tten for U 5
appl1cat1.0n only, 1t does refer to certa1n U S requlat10ns for
standard def1n1.t1ons It wlll-be necessary for non-U S fac1l1t1es
to adapt these def1nlt1.onS, where necessary to conform w1th local
def1n1.t1.ons of the tecnn1.cal terms used

•
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MANAGING CORPORATE ENVIROr-MENI'AL CONCERNS

CORPORATE POLICY & PROCEDURE

TAB LEO F CON TEN T S

SCOPE
DEFINITIONS
RESPONSIBILITIES
METHODOLOGY

Report~ng to Report1ng Un1t Management •
Annual Corporate Env1ronmental Report1ng
Reports to Regulatory Agenc1es
External Commun1cat10n to the Med1a and the Publ1C

APPENDIX A - Report1ng Un1ts •
ATTACHMENTS A and B - Env1ronmental Report1ng Forms

1
2
3
3
3
4
4

.4
6
8

•

•

DEFINITIONS

The def101t10ns of techn1cal terms prov1ded below are taken from or
are cons1stent w1th those publ1shed 10 Un1ted States Code of Federal
Regulat10ns For add1t10nal def1n1t10ns of techn1cal terms not
prov1ded below, please refer to 40 CFR 260 10, 40 CFR 302 3, and 49
erR 171.8 or contact the Corporate Env1ronmental Protect10n
Adm1n1strator

ThaCorporat~on - All ......... fac1l1t1es, operat1ng un1ts
epartmenLs, or subs~, e1ther 1nd1v1dually or coliect1vely

Honbazargous Waste - For the purposes of th1s procedure, nonhazardous
waste 1S cons1dered to be all waste wh1ch 1S not subJect to
hazardous waste regulat1ons.

Reportable Event - A c1rcumstance, 1nc1dent, or occurrence that
1nvolves the release or d1scharqe of a hazardous mater1al that
requ1res act10n other than rout1ne housekeep1ng, any regulato~
agency 1nteract10n except those carr1ed out for the purpose of
general 1nformat10n gather1ng or to estab11sh good relat10ns, any
1mproper d1sposal of a hazardous waste or mater1al, anI exceedence
of a perm1t 11m1tat1on, regulato~ requ1rement, or app 1cable
standard d1scovered or determ1Ded by mon1tor1ng, 1nspect10n t or
formal aud1t, and any env1ronmental 1n1t1at1ves whose benef1ts need
to be h1gh11ghted to management.

Re~rt.eg Per.od - Per10d of t1me (e.g , calendar year 1992) Wh1Ch
e s JecL report covers

Report.n~ Un1t - A d1screte segment of the Corporat10n upon Wh1Ch
act1V1 1es are reported. Append1x A l1stS the Report1ng Un1ts

sen+£t Management Off~c.al - The off1c1al (e g , a plant manager)
W1 managemenL respons1b1l1ty for the tech01cal person(s) that
prov1des for compl1ance w1th env1ronmental procedures and
requ1rements and who cert1f1es env1ronmental reports to government
agenc1es as requ1red by government regulatory requ1rements

-- I
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1\1ANAGING CORPORATE ENVIROr-MENTAL CONCERNS

CORPORATE POLICY & PROCEDURE

RESPONSIBILITIES

Corporate Envlronmental Protectlon Admlnlstrator shall

Recelve envlronmental reports and coordlnate the compl1atlon and
analysls of the aata

Provlde lnformatlon and support at the request of Report1ng Unlts
durlng or after the occurrence of a Reportable Event

Prepare and prov1de to management and others an annual
envlronmental report as well as other ad hoc reports and lssue
papers regardlng envlronmental lssues related to the complled
data

Senlor Management Offlclal shall.

1 Allocate the necessary resources to collect and complle the
envlronmental data and lnformatl0n requlred to prepare the
prescrlbed envlronmental reports

2. Revlew and approve envlronmental reports for each Reportlng Unlt.

3. Submlt approved envlronmental reports 1n the prescrlbed medlum
[l.e , EnV1ronmental Reportlng_ Form and Envlronmental Database
Kanagement System (EDMS)] to the Envlronmental Protectlon
Admlnlstrator by February 14th of each year for the precedlng
year

4. Upon dlscovery of a Reportable Ennt or slgn1f1cant compl1ance
lssue l ensure that the Corporate Envlronmental Protect1on
Admlnlstrator 15 pro~tly not1fled and kept fully apprlsed of the
sltuat10n unt1l resolutlon lS achleved

Eny1ronmental Admlnlstrator/Coord.nator shall.

1. At the d1rect1on of the Senl0r Management Offlclal, collect and
complle the necessarY envlronmental data and lnformatlon, and
prepare the prescrlbed envlronmental report(s)

2. Ka1ntaln records of raw data, calculatl0ns, and analyses used to
prepare the prescrlbed envl~nmental reports(s) such that the
sources, methods and accuracy of the lnformatl0n reported can be
ver1fled Vla an audlt

3. Upon dlscovery or determlnatl0n of a Reportable Event or
slqnlflcant compllance lssue, ensure that the Senl0r Management
Offlclal lS promptly notlfled and kept fUlly apprlsed of the
sltuatlon untll resolutlon lS achleved

ISETHODOLOGY

A Beportlng to Reportlng Un.t Management

A methodology for the collectl0n of envlronmental data and

•
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'- MANAGING CORPORA'IE ENVIRONMENTAL CONCERNS

CORPORATE POLICY & PROCEDURE

lnformat~on and reportlng to Report~ng Un1t management should be
deslgnea to ach~eve the tollow~ng obJectlves

o to keep the Sen~or Management Off~c1al ~nformed and aware of
the Reportlng Un~tls rout1ne env1ronmental act1v1tles and
compl~ance status,

to keep the Senlor Management Off1c1al fully apprlsed of
slgn~f1cant compl1ance ~ssues as soon as poss~ble after
d1scovery untll resolut10n ~s ach1eved

o to meet the responslb1l1t1es estab11shed 1n th1S procedure
for prepar1ng env1ronmental reports,

o to ensure promct 1nternal not1f1cat1on of env1ronmental
emergenc~es ana Reportable Events,

B Annual Corporate EnY1ronmental Report;ng

Every Report1ng Unlt 11sted 1n Appendlx A lS requlred to report
the 1nformat1on requested 1n the Env1ronmental Report1nq Form
(Attachment A for U S. fac1l~t1es, Attachment B for non-U S.
faCll~t1es) It 1S cruc1al that thls data be accurate and
complete (to the extent ~oss1ble) 1n order to ensure that the
analyt1cal results, trends, Corporate roll-ups, and conclusl0ns
drawn form a sound basls for future decls1on-maklng

C. Reports to Regulatory Aqenc;es

•

Report1ng to regulatory agencles by a Reportlnq Unlt shall be
carrled out 1n accordance wlth.procedures prescr1bed by the
respectlve agency Coples of ~ such reports are to be kept on
flle by the subm1ttlng Reportlng Unlt for a perlod of three (3)
years or longer where lt lS requlred by agency regulatlons
Files shall be kept In a manner that promotes easy 1dentlflcatlon
and retrleval of speclflc documents and facll1tates ~nspectlon by
a COrPorate or regulatory agency audltor Paper coples of all
flDal reports to government regulatory agencles are to be
submltted to the Corporate Envlronmental Protectl0n AdmlDlstrator
for 1nformatlon purposes. However, Reportlng Un1ts are
encouraged to obtaln a Corporate-level reVlew and comment of
thelr draft reports durlnq~preparatlonprlor to belng submltted
to the regulatory agency

D. External Commum,cat;on to the Med1a and the Pub1J.c
Unless otherwlse d1rected by the Senl0r Management Offlc1ali all
medla lnqulrles regard1ng envlronmental lssues or data shal be
dlrected to and adaressea by_ the Corporate Medla Relatlons
Department 1n accordance Wlth Corporate Procedure No 960 ~ a
comparable 1nhouse staff 1n the case of subS1dlarles and non-U 5
operat1ons that malntaln thlS capabll1ty Inqulrles by the
pUbl1C should be d1rected to Consumer Affa1rs 01V1S1on £t a
comparable 1nhouse staff In the case of subsldlarles and non-U 5
operat~ons

1nn
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Implementing a
Comprehensive Environmental

Management Plan

~
BLACK & VEATCH

Key Objectives

~~> EstablIsh Acceptable Goals

f.::>= Ensure Regulatory ComplIance

~)- Control Costs

('J--' Planmng vs Cnsls Management

~J--) System-WIde Approach

SLR(5) - 1-2 \D~



SLR(5) - 3-4

Why Implement
Comprehensive Environmental

Management

t MaXImIze ComplIance

I MImmIze PotentIal EnvIronmental LIabIlItIes

I Costs

t Corporate Image

//
Value - Protect Environment

for Present and Future Generations

•

•

•



• Environmental Management

EnVIronmental Programs

MISSIon Statement

EnVIronmental PolIcy Defimtlon I

I

1

•
I~

Tier II Environmental Policies

• ,~

Energy-Related

• Research / Development

• Energy SupplIes

• ConservatIon Non-Renewable Resources

• Energy Conservation

Health / Safety

• Worker Health / Safety

• ACCIdent PreventIon

• Emergency Preparedness

• Hazard Assessment

TradItIOnal

• AIr, Water NOIse, Waste Disposal

\

\

\~

SLR(5) - 56



Pohcy

Internal
Codes / Set
Standards

vs

/\
/ Misslon\

/ Statement\

Program

DetaIled OperatIon
GUIdelmes

•

•

;---------,.
/ Re:.earch Accident

Prevention
/ Energy Corporate

/ Supply
PolIcy Worker \

/ Con,ervatlOn Safety

/
/

Communlcauon,

Trammg Slte
Management

EnVironmental
Staff

Fmanclal Management Wm.te
A'~e,~ment Plan Mmmllzauon

SLR(5) - 7-8

Environmental
Audlll>

Recordl>
Retention

ComplIance
Trackmg

Due
DIlIgence

PublIc Emergency
Relatlon~ Plannmg

Energy
Con~ervauon •



• Environmental Organization

• DesIgn to Meet EnvIronmental Goals

• CommumcatlOll Access to Semor Management

•

• Reflect Corporate EnvIronmental Staff
ResponsIbIhties

Environmental Organization

PollutIOn
Prevention

Comphance
Trackmg

Records
Retention

( CFO...
CEO

I'l Board ot Directors

I

Manager
ot Engmeenng

I
1 I

Plant FaCIlIties EnvIronmental

Operations Management f-----. Compliance
Officer

I
I I 1

•
SLR(5) - 9-10



Environmental Staffing •

i~

• Water QualIty

• AIr PollutIOn Control

• Regulatory SpecialIst

• Computer Trackmg

• Trammg DIrector

•
Environmental Compliance Tracking

SLR(5) - 11-12

Regulatory ReqUirements

-Laws

- Regulation

- Bank ReqUirements

-Guldelmes

- Permit Requirements

Compliance Requirements

-Air

- Wastewater Discharge / Stormwater

-Noise

• Solid Waste

- Worker Safety

- Hazardous Waste

Reportmg

Trammg •
IIOJ
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~__ Pollution

~..~~,,\
~.~'\ ~\o\

ToxIc Matenals
List of Toxles

Screen ProdSt ucts
orage Requirements
Process Changes

Prevention Program

Off-Site

Waste DISposal

T
Site Identification

reatmentAssessment

WasteMmN umzatlon
ew Raw Matenals

Reuse
Recycle

Site Management

•
SLR(5) -13-14

~ce and Locker
ooms (Opllonal)

Steam TumBulldmg (Enme lU'Id Controlclosure Opt nnal)

Chlnnnanon Sk d OACId Tank
I 1EJ 0LC:!Q] ~O

Coohng Tower



Employee Training •
• MISSIOn Statement

• Corporate PolIcIes

• Regulatory ReqUIrement

• Wntten Manuals

• Trammg ExerCIses

• Emergency Response

Varies With Level of Employee

•
Records Retention

SLR(5) - 15-16

• Laws / Regulations

• PermIts

• Trammg Records

• Momtonng Reports

• Modelmg Runs

• EmIssIon Records

• MeteorologIcal Data



•

•

Purchasmg

Memos

Communications

CEO

FacIlIties
Planmng

Regulatory
Reqmrements

Personnel

• ~

( '\

Emergency Response

• Tnunmg / Dnlls

• ResponsIble PartIes

• Response Procedures

• CommUnICatiOns

• OutsIde Contractors
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Public Relations

• Newspaper Articles

• Radio Spots

• Pubhc Meetmgs

• Bulletm Boards

Environmental Auditing

•

•
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• Financial Assessment

•

·O&MCosts

• AudIt Results

• Potenttal Fmes

• Insurance Costs

• PenmtFees

• ~

Energy Conservation

• Energy AudIt

• MlDlffilZe Energy Use Q
• AlternatIve Energy Sources

• Solar
• Cogeneratton

• Fuel SWItchmg
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Due Diligence Program

• ApplIes to AcqUIsItIOns / DIvestItures

• AudIt ReqUIrements

• EnvIronmental Costs / LIabIlItIes

• ComplIance Status

( Be Aware of What Is Being Exchanged

Risk Financing I Insurance

• Evaluate EXIstmg Insurance PolICIes

• Insurance Compames Share Risk

• Tram Staff Regardmg Polley RestnctIOns

•

•

•



• Human Resource Requirements

- Management ActIvItIes
~ FacIlItates Employee Involvement
~ PnontIzes Envlfonmental Management

•

-Trammg
~ Creates Awareness
~ Improves Knowledge Base

• ~

Specific Management Activities
• Employee AccountabilIty

• Envlfonmental ProtectiOn Part
of Job Descnptlon

• Environmental Performance / Safety Part
of Performance EvaluatiOns

• Employee PartiCipatiOn 10 Management Plan
• Incentives for Envlfonmental Excellence

• Standardization
• Matena! Data Safety Sheets
• Company-Wide Emergency

Response Trammg
• Standardized Safety Trammg
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Comprehensive Environmental
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• Organizing, Establishing and Implementing a
Comprehensive Environmental Management Program

EnVIronmental management programs can proVIde a framework for operatmg a
facIlIty m complIance WIth corporate enVIronmental polICIes and applIcable regulatory
requrrements ThIS summary prOVIdes guIdelInes for establIshmg an enVIronmental
management program It IdentIfIes ObjectIves and practlcal reasons for Implementmg a
program, enVIronmental polIcy pnontles that should be consIdered, and key components
of a comprehensIve enVIronmental management program WhICh have been IdentIfIed and
establIshed by numerous compames It also prOVIdes a bnef dISCUSSIOn of human
resource reqUIrements whIch are essential to the effectIve ImplementatIOn of an
enVIronmental management program

1 a Imtlal Objectives

Imtial ObjectIves WhICh should be conSIdered m establIshmg and Implementmg a
comprehensIve EnVIronmental Management Program (Program) are IdentIfIed below

• • IdentIfy and estabhsh attamable goals that are acceptable company Wide
and mtegrate them mto dally operatIons

• Ensure that the Program at a ffilmmum achIeves regulatory complIance

• Create a mechamsm or system deSIgned to control costs of the Program

• EmphasIze long range planmng versus CrISIS response

• Integrate a systems approach whIch allows for measurement of Program
success
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2.0 Practical Reasons For Implementing a Comprehensive
Environmental Management Program

Although a particular company, government agency, or busmess may have
estabhshed a corporate pohcy pnontlZmg enVIronmental comphance, there are numerous
practIcal reasons for Implementmg a comprehensive enVIronmental management
program Some of the key advantages are descnbed below

2.1 Maximizing Compliance with Environmental Regulatory
Requirements

The regulatory reqUIrements applIcable to many faCUltIes are generally so complex
that an orgamzed system for trackmg new regulatIOns, audltmg complIance WIth eXlstmg
regulatIOns, and traImng management and staff IS reqUIred PenaltIes for non-complIance
are expected m the future to be very substantIal, mcludmg fmes and cnmmal sanctIOns

•

2 2 MinimiZing Environmental Liabilities
EnVIronmental rISks are often unrelated to achieVIng complIance wIth regulatIOns

TypIcally there are no legal reqUIrements for completIOn of enVIronmental site
assessments for propertIes, assets, or busmesses bemg consIdered for acqulSltIOns Yet
potentially sIgmficant enVironmental lIabIlIty can be accrued for unknoWing purchasers
Also, offsIte dISPOSal of wastes can lead to potential lIabIlIty, even through applIcable •
wastes dIsposal practIces were m complIance With eXlstmg law or regulatIOns at the tIme
of dISPOSal As a result, management programs must address Issues not speCIfically
reqUIred by laws, such as due dUIgence evaluatIOns for all property acqUISItIons and
audItmg offsIte dIsposal facIlItIes

2.2 Reduction of Operating Costs
Implementmg a comprehensIve enVironmental management program often results

m reduced enVIronmental costs, as well as reduced non-enVIronmental costs
EnVIronmental actIVitIes cost much less when completed m a planned and orgamzed
manner, versus bemg Implemented on a CrISIS by CrISIS basIS Non-enVIronmental
operatmg costs are often reduced as a result of the ImplementatlOn of the enVironmental
program The SubstItUtIon of less toXlC matenals, the reductIOn of pollutant emISslOns,
and the ImplementatIOn of waste mImmlZatIOn programs often lead to process or
operatIOnal costs saVings These saVIngs often translate to reduced raw matenal
reqUIrements, process energy requrrements, etc

2.3 Enhanced CorporatejOrgamzatlonallmage
Implementmg an enVironmental management plan may lead to an enhanced

corporate/orgamzatIOnallmage WIth the publIc, clIents, vendors, subcontractors,
employees, regulators, and mvestors Such an enhanced Image can lead to tangIble
benefIts such as an mcrease m market share over competItors facmg publIc or regulatory •
OppOSItIon due to enVironmental and health hazards
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3.0 Environmental Management Policies and Programs

Creatmg a comprehensIve enVironmental management plan reqmres the
development of organIZatlOnal ObjectIves and mternal enVironmental polIcIes These
enVironmental polIcIes functIon as mternal codes of conduct settmg standards for
enVironmental protectlOn Wlthm the orgamzatlOn on specIfIc Issues such as water, energy,
safety, and waste Development of these polIcIes IS the fIrst step m launchmg programs
and management actIVitIes to address speCIfIc Issues Programs, on the other hand, are
more detaIled operatlOnal gmdellnes on how the corporatlOn can Implement the
ObjectIves m Its corporate polICIes

Tier l' EnVironmental MISSIon Statement
Tier 2. EnVironmental PolICies

Tier 3' EnVironmental Programs

A lIst of speCIfIC polIcy pnontles whIch should be consIdered and applIed
throughout the organIZatIOn IS presented below

Energy related actIVitIes
Research and development for energy effICIent productlOn
PolICIes for secunng energy supplIes
PolICIes for conserVIng non-renewable resources
Energy conservatIOn

Health and safety actIVitIes
Worker health and safety
ACCIdent preventlOn
Emergency preparedness
Hazard assessment procedures

TradItlOnal enVironmental actIVitIes
Water qUalIty/pollutlOn
AIr qualIty/pollutlOn
NOIse pollutlOn
Soil qualItyjpollutlOn
Waste j dIsposal-related actIV1tIes

RecyclIng
Waste handlmg procedures
Waste reductIOn technologIes
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4.0 Components of a Comprehensive Environmental
Management Plan

A ComprehensIve EnVironmental Management Plan lDlght conSIst of all or several
of the followmg components

• EnVironmental Pohey Statement
• Permanent System of EnvIronmental OrgarnzatlOn, ResponsIbIlIty, and

CommuIDcatlOn
• Adequate EnVironmental Staffing
• EnVironmental ComplIance Trackmg Program
• SIte Management Program
• PollutIon PreventIOn Program

ToXIC Matenals MIIDlDlzatlOn
Waste MIIDITIlZatlOn
OffSIte Waste DIsposal Management

• Employee TraImng Program
• Records RetentIOn
• CommumcatlOns Program
• Emergency and Contmgency Planmng

Other components whIch have been successfully Implemented to reduce
enVironmental hablhty mclude the followmg

• EnVironmental Pubhc RelatIOns Program
• Contmuous EnVironmental AudItmg Program
• EnVironmental Fmancral Assessment Program
• Energy ConservatIOn Program
• Due DIlIgence Program
• RIsk Fmancmg and Insurance

More detaIled dISCUSSIons of these potentIal enVironmental management program
elements are proVided below

•

•

4.1 EnVironmental Policy Statement
The PolIcy Statement should be suffiCIently comprehensive to cover all of the

actIVitIes of the orgamzatlOn, such as purchasmg, manufactunng, storage, product
dlstnbutlOn, product use, pollutIOn, control, waste disposal, etc The Pohcy Statement
should cover all busmess umts of the orgamzatIon, and should clearly mdlcate what
relatIOnshIp the PolIcy Statement has to other corporate polICIes, programs or dIrectIves
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4 2 Environmental Organization
The enVIronmental functIOns of the fIrm must be orgaruzed In a manner

conducIve to meeting the firm's enVironmental goals EnVironmental Issues must be
actIvely addressed by sernor management, potentIally including the chIef executIve
offIcer, the clnef fmancIaI offIcer, and the board of dIrectors All enVironmental
operating functIOns must ultlIDately report to one sernor officIal who has the
responsIbIlIty for assunng that all of the enVironmental goals are met The Plan's
orgamzatIOn should allow for the semor enVironmental offICIal to have sufficIent access
to semor management The enVIronmental orgarnzatIon should also reflect the
responsIbIlItIes of the corporate enVironmental staff and the responslbultles of the plant
level enVironmental staff

4.3 Environmental Staffmg
The orgaruzatIOn must have an adequate number of knowledgeable and

expenenced staff to achIeve Its enVironmental goals There should be suffICIent
enVironmental staff at the corporate management level, WIth training and expenence
consIstent With theIr assIgned responsIbIlItIes It IS also Important to have suffIcIent
enVironmental staff at the business umt level and at the planT level to manage
antIcIpated workloads All staff With enVironmental responsIbIlItIes must be held
accountable for theIr performance m meetmg the corporatIOn's enVironmental goals

4 4 Environmental Compliance Trackmg
IdentIfying and traclang applIcable regulatIOns, standards and reqUIrements IS

essentIal to a comprehensIve enVironmental management program A faCUlty or business
may be subject to m-country laws and regulatIOns such as emISSIOn llInlts, reportmg
reqUIrements, and tralrnng reqUIrements In addItIon, there may be reqUIrements
Imposed on the project by a financing instItutIOn or government admIIDstrative agency
IndIVIdual approvals or permIts also defme specIfic reqUIrements A group or an
mdlvldual wltlnn the orgaruzatIOn should be assIgned responsIbIlIty for IdentIfying and
tracking complIance With these reqUIrements and adViSing management of dutIes,
problems, and speCIfIC needs IndiVidual programs for tracking complIance Issues related
to air emISSIOnS, wastewater, solId and hazardous wastes, storage tanks, PCBs, asbestos,
worker safety, lead, storm water runoff, toXiC substances, and unplanned releases may be
appropnate

4 5 Site Management
If pOSSIble, each faCIlIty should have staff responsIble for management of key

complIance areas, such as aIr, water, 011 delIvery/storage, waste dIsposal These
mdiVIduals should be responsIble for ensunng that the faCIlIty IS m comphance WIth all
regulatory requIrements applIcable to thIS aspect of faCIlIty operatIOn They should also
be encouraged to Identify and, when resources allow, Implement pollutIOn preventIOn or
IDlmmIZatIOn programs applIcable to these resources

• 03/97 5



46 Pollution Prevention Program •
A specIfIc program should be considered to InlmInlze the release of pollutants to

au, surface-water, soIls and groundwater The pollutIOn preventIOn program should
focus on modIfymg eXlstmg storage procedures, manufactunng procedures, and product
dlstnbutlOn procedures The program should also focus on the feaslblhty of captunng
and recychng pollutant releases LIke all enVIronmental management plan sub programs,
the pollutIOn preventIOn program should be designed WIth a management reVIew
component to ensure that the program IS adequate and effectIve SpeCIfIc pollutIOn
prevention programs are descnbed bnefly below

4 6 1 TOXIC Materials Minimization Program
A specific program addressmg the need for InlmInIZmg the use of potentIally

hazardous or toXIC matenals should be considered Such a program mIght be mtegrated
WIth the audit program and could contam procedures reqUITIng the substitutIOn of less
toXIC or hazardous matenals and the modificatIOn of operations m which toXIC or
hazardous matenals are used A data management system should also be utlhzed to
document any reductIOn m the use of toXIC or hazardous matenals Corporate
management should also be mvolved m the reVIew of the adequacy of the InlmInlzatlOn
program

4 6 2 Waste Minimization Program
A specifiC program should be considered to address nnmmlzmg the generatIOn t

and dISposal of wastes, covenng all orgamzatlOnal actIVItIes The program should focus
on nnmmlZmg the generatIOn of wastes by substituting raw matenals that are more
completely utIhzed Tlus program should also address the feaslblhty of nnmffilZmg the
need for treatment or dIsposal of waste VIa re-use or recychng of waste streams

4 6 3 Off-Site Waste Disposal Management Program
The habIlltles assocIated WIth the off-Site disposal of all wastes must be evaluated

penodtcally Ideally, a program should be created to reVIew past and present off-Site
waste treatment and disposal procedures, covermg all waste streams A VItal component
of such a plan would mclude obtammg or completmg detaIled assessments of all
potential off-Site treatment and disposal facilities As part of the program, all disposal
contracts used would be systematically evaluated to ensure that they are cost effective
and protective of the company's mterests

4.7 Employee Training
The orgamzatlOn must have some form of a formal trammg program for all staff

charged Wlth speCifiC enVIronmental responslblhtles, commensurate WIth the mdlVldual
employee's level of enVIronmental responslblhty It IS also suggested that other non
enVIronmental staff have some penodlc enVIronmental tralmng All tralmng must be
documented Ideally both tn-house and external resources should be utIlIzed to proVIde
tralIDng At a nnmmum, wntten traImng manuals must be made avatlable FollOWIng
tralIDng exerCises, employees should be tested m order to demonstrate envrronmental
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competence TraIling should also be augmented by the dlstnbutIOn of commercially
produced magazInes, Internal newsletters, etc

4 8 Records Retention
Each faCIlIty should have well orgamzed flIes WhICh contaIn copIes of regulatory

reqUIrements (e g apphcable laws, regulatIons, guIdelInes), perffilts, and approvals In
addItIOn, copIes of reports, effilSSIon records, on-SIte data (meteorologIcal data,
morutonng data), should be avaIlable In thIS fIle, along With copIes of subnuttalletters
and other documents venfyIng complIance With reportIng reqUIrements RetentIOn
penods should be consIstent WIth standards IdentIfIed by corporate management and/or
regulatory reqUIrements

4 9 Communications
There should be a system for clear commumcatlons between envIronmental staff

and other faCIlIty orgamzatIons, IncludIng management, purchaSIng, faCIlities planmng,
and personnel Adverse enVironmental performance can result when planmng, hlnng,
purchasIng, and acqUISItions are made WIthout conSIderatIOn of enVironmental
reqUIrements

4 10 Emergency Response and Contingency Planning
It IS Imperative that any comprehenSIve enVironmental management plan contam

adequate spIll response and contIngency or emergency response planmng to address
potentIal enVironmental emergenCIes Such a contIngency plan must be developed and
tailored for each operatmg locatIon It should Identify all potentIal contIngenCIes,
enumerate appropnate response procedures, and IdentIfy responSIble persons located
both on and offSIte All such plans should also IdentIfy appropnate commumcatIOns
channels, staff tralmng reqUIrements, and penodlc emergency response dnlls Plans must
be penodlcally reViewed and evaluated In order to confIrm theIr adequacy Plans may
also reqUIre penodlc modIfIcatIOn to account for changes In faCIlIty operatIOns and staff

4 11 EnVironmental Public Relations Program
An envrronmental publIc relatIOns strategy or program should be consIdered a

useful component of the overall management plan Such a program should be deSIgned
to Include proactive procedures for dissenunatIng both pOSItIve and negatIve
enVironmental news The program must be supported by advertISIng and marketIng and
requITes mput from publIc relatIons profeSSIOnals With substantIal expenence The
program also ought to mclude some mechamsm for respondmg to enVironmental
emergenCIes
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4 12 Environmental Auditing Program
A formal enVIronmental audItmg program should be establIshed, covenng all of

the actIVItIes of the organIZatIOn The audltmg program should mandate enVIronmental
audIts on a penodiC baSIS suffICIent to track eXIstmg problems and to IdentIfy emergmg
enVIronmental lIabIlItIes The audItIng program should, at a nummum, focus on
regulatory complIance and on management lIabIlIty The audIt program should be
Implemented by a combmatlOn of In-house staff and outsIde experts, and should requITe
corporate reView of all completed audIts The audIt should also requlIe ImplementatIOn
of penodIc qualIty control checks

4 13 EnVironmental Financial Assessment Program
A systematIc program to fmanclally quantIfy potentIal enVIronmental lIabIlItIes

should be consIdered Such an enVironment fmancial assessment program should be
Implemented m concert With the audItmg program and should IdentIfy all potentIal
complIance Issues and other enVironmental lIabIlItIes whIch mIght lead to sIgmflcant
fIscal exposures The finanCIal assessment should also assess the potentIal tInung of each
IdentIfIed fIscal exposure, as well as prOVIde a range of costs assocIated WIth each
IdentIfIed exposure The fmanclal assessment must be actIvely conSIdered m the
orgamzatlons budgetmg process

4.14 Energy Conservation
A program should be consIdered to mIIDnuze energy use Such a program can be •

finanCIally lucratIve, dependmg upon Its overall success Such a program should Include
a comprehensIve energy audIt, procedures for IDlIDnuzmg energy use for lIghtmg, heatmg,
ventIlatIOn, and energy use Such a program should also conSIder potential energy
reductIOns that may be avaIlable through alternatIve forms of energy such as
cogeneratIOn, waste-to-energy, solar power, wmd power, etc Such a program should also
mclude procedures for substItutmg potentlally cleaner sources of energy

4 15 Due DIligence Program
A successful comprehensIve enVironmental management plan should contam a

due dIlIgence program component, whIch IS deSIgned to be utIlIZed whenever assets or
busmesses are acqUlred or dIvested The program should IdentIfy potentIal
enVironmental lIabIlItIes m the context of dIvestIture or acqUlsitIon, and should aIm to
resolve enVironmental problems pnor to the orgamzatlOn entenng mto sales agreements
SItnllarly, the due dIlIgence program should contaIn a procedure requITmg the
performance of comprehensIve audIts of all assets or busmesses bemg conSIdered for
acqUlsitlOn The audIts should focus on the potentIal for enVironmental lIabIlItIes and on
complIance problems
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4.16 Risk Financing and Insurance
From a cost benefIt ViewpOInt, each management plan ought to contam

procedures desIgned to evaluate the possIbIhty of transfernng some of the potentIal
fiscal nsks assocIated With enVIronmental outsIde partIes such as Insurance camers
Note that such coverage may be reqUIred by certaIn enVlronmentallaws and regulatIons
As part of developmg a nsk financIng and Insurance strategy, It Will be necessary to
evaluate current and old msurance polICIes PotentIally applIcable Insurance agencIes
and polICIes should be evaluated penodIcally for pnce and coverage Procedural
mechamsms should also be establIshed to IdentIfy and report claIms GUIdance and
traImng should also be proVided to varIOUS levels of management and staff to assure
complIance With any relevant polIcy restnctIOns or reqUIrements
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5 0 Human Resource Requirements

Employee awareness of enVIronmental problems and pollutIOn control measures IS
CruCIal for the successful ImplementatIOn of the enVIronmental management plan
Tralrung IS reqUIred to create awareness and expertIse and to Improve the knowledge
base as technology changes

5 1 Human Resource Management ActiVIties
The follow1Og actIVItIes should be consIdered as optIOns for 1OcorporatIOn 10 the

orgaruzatIOn's human resource polIcy to further successful Implementatlon of the
enVIronmental management plan

•
•
•
•
•
••
•

Make enVIronmental protectIOn responsibilltles a part of an employee's job
descnptIOn
Educate staff on the enVIronmental Impact of the firm's operatlons
Make enVIronmental performance and safety records a part of staffs
performance evaluatIOns
Encourage/ allow worker's partICIpatIOn 10 develop1Og envlTonmental
management plan standards
EstablIsh standardIZed company-Wide worker safety/emergency response
tralrung programs
EstablIsh standardIzed matenal safety data sheets for hazardous materIals
Create a standardIzed management safety tralrung program
Adopt 10centIve schemes at plant level to 10duce staff to contnbute to the
fIrm's comprehenSIve enVIronmental management plan's objectIves

•
52 Training

Labor commurucatIOns and trmrung are cruCial to Implement10g and execut10g the
enVIronmental management plan StandardIzed employee tralrung practIce should
10clude the entIre corporatIOn's staff 10 order to make all employees aware of the
corporatIOn's enVIronmental ObjectIves and polIcy goals, to ensure that enVIronmental
management proceeds smoothly To achIeve that end, the folloWing tralrung deVIces and
actIVItIes should be consIdered to be Implemented
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Prepare a corporate enVIronment educatIOn curnculum graded by stratum
WIthm the orgaruzatlon (new employee, mamstay employee, admIrustrative
or supeTVlsory personnel
Create a polIcy encourag1Og personnel to become qualIfIed (certIfIed) 10
enVIronmental matters
Hold hypothetIcal aCCIdent trmrung exerCIses
Hold speCIal events, such as EnVIronmental Improvements Week
PublIsh 1OformatIonal and educatIOnal bullet1O's on enVIronmental matters
InstItute management structures plac10g addItIOnal responSIbIlIty on
superVIsors and seruor OffICIalS
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