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IntroductionIntroduction

Auditing important since 1970Auditing important since 1970’’ss
Number of environmental lawsNumber of environmental laws
•• Clean Water Act (CWA)Clean Water Act (CWA)
•• Clean Air Act (CAA)Clean Air Act (CAA)
•• Resource Conservation and Recovery Resource Conservation and Recovery 

Act (RCRA)Act (RCRA)
•• Comprehensive Environmental Comprehensive Environmental 

Response, Compensation and Liability Response, Compensation and Liability 
Act (CERCLA, Superfund)Act (CERCLA, Superfund)

•• Toxic Substance Control Act (TSCA)Toxic Substance Control Act (TSCA)

DefinitionDefinition

Snapshot of a facility's or property's Snapshot of a facility's or property's 
status with regards to environmental, status with regards to environmental, 
health and safety rules and regulations. health and safety rules and regulations. 

3 Types of Audits3 Types of Audits

Regulatory ComplianceRegulatory Compliance
Property Transfer AssessmentProperty Transfer Assessment
Environmental Management SystemEnvironmental Management System

Regulatory Compliance Regulatory Compliance 
AuditAudit

Regulatory Compliance AuditsRegulatory Compliance Audits

EPA Audit policyEPA Audit policy
Why conduct an auditWhy conduct an audit
•• ReasonsReasons
•• BenefitsBenefits

DisadvantagesDisadvantages
Legal aspectsLegal aspects
How to conduct an auditHow to conduct an audit
Regulation to be auditedRegulation to be audited
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EPA Audit PolicyEPA Audit Policy

1986 draft EPA audit policy 1986 draft EPA audit policy 
statementstatement
1995 final EPA audit policy statement1995 final EPA audit policy statement
Revised in 2000Revised in 2000
Included in the appendix to the Included in the appendix to the 
course handoutcourse handout

EPA Policy StatementEPA Policy Statement

May 11, 2000 Federal RegisterMay 11, 2000 Federal Register
Purpose:Purpose:
•• Enhance the protection of human health Enhance the protection of human health 

and the environmentand the environment

Encourage regulated entities with Encourage regulated entities with 
regards to feral regulationsregards to feral regulations
•• Voluntarily discoverVoluntarily discover
•• DiscloseDisclose
•• Expeditiously correctExpeditiously correct

EPA IncentivesEPA Incentives

Elimination or reduction of gravity Elimination or reduction of gravity 
aspects of civil penaltiesaspects of civil penalties
•• 9 conditions that apply for total 9 conditions that apply for total 

eliminationelimination

Determination not to recommend Determination not to recommend 
criminal prosecutioncriminal prosecution
Not requesting copies of the auditsNot requesting copies of the audits

Differences between 1995 final Differences between 1995 final 
and 2000 revised policyand 2000 revised policy

Clarified some of the languageClarified some of the language
Synchronizing with actual EPA policySynchronizing with actual EPA policy
Extending the reporting period 21 Extending the reporting period 21 
daysdays

Conditions for Elimination of Conditions for Elimination of 
PenaltiesPenalties

Violation is discovered through an audit or Violation is discovered through an audit or 
due diligence proceduredue diligence procedure
The law didnThe law didn’’t require the review of the t require the review of the 
auditaudit
The violation is disclosed within 21 days of The violation is disclosed within 21 days of 
discoverydiscovery
Discovery is independent of government Discovery is independent of government 
or third party actionor third party action
The violation is corrected within 60 daysThe violation is corrected within 60 days

Conditions, Part 2Conditions, Part 2

Company commits to prevent a Company commits to prevent a 
reoccurrencereoccurrence
The same violation has not occurred The same violation has not occurred 
within the prior three years and is within the prior three years and is 
not part of a pattern of violationnot part of a pattern of violation
No actual serious harm to the public No actual serious harm to the public 
health or environment has occurredhealth or environment has occurred
The company cooperates with EPAThe company cooperates with EPA
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Safeguards in the PolicySafeguards in the Policy

Entities must act to prevent Entities must act to prevent 
reoccurrencesreoccurrences
Remedy any harm that may have Remedy any harm that may have 
occurredoccurred
Repeat violations, violation that Repeat violations, violation that 
cause harm are not eligiblecause harm are not eligible
Companies not allowed an economic Companies not allowed an economic 
gains over competitorsgains over competitors
Entities criminally liable for conscious Entities criminally liable for conscious 
violationsviolations

GravityGravity--based Penalty Incentive, based Penalty Incentive, 
100% reduction100% reduction

Fines assessed componentsFines assessed components
•• Economic benefitEconomic benefit
•• Gravity basedGravity based

Economic benefit derived from a Economic benefit derived from a 
violatorviolator’’s illegal competitive s illegal competitive 
advantageadvantage
Gravity based over and above Gravity based over and above 
economic benefit economic benefit -- punitive portionpunitive portion

GravityGravity--based, Part 2based, Part 2

Must meet all nine conditionsMust meet all nine conditions
Recognizes compliance management Recognizes compliance management 
systems can discover, correct and systems can discover, correct and 
prevent violationsprevent violations
May still  collect economic benefitsMay still  collect economic benefits
May waive economic benefit May waive economic benefit 
component if found to be component if found to be 
insignificantinsignificant

Why keep economic benefit Why keep economic benefit 
componentcomponent

Recovery threat keeps companies Recovery threat keeps companies 
interested in complyinginterested in complying
Fair, provides protection to lawFair, provides protection to law--
abiding companies and helps abiding companies and helps ““levels levels 
the playing fieldthe playing field””

75% reduction75% reduction

Meets eight of nine conditionsMeets eight of nine conditions
DoesnDoesn’’t have the system to discover t have the system to discover 
violationsviolations
EPA expects company to work with EPA expects company to work with 
them to develop a systematic them to develop a systematic 
programprogram

““No prosecutionNo prosecution”” incentiveincentive

Does not focus on companies Does not focus on companies 
conducting audits unless possible conducting audits unless possible 
criminal behaviorcriminal behavior
May recommend prosecution of May recommend prosecution of 
individualsindividuals
Must meet eight of nine conditions, Must meet eight of nine conditions, 
except the systematic discovery except the systematic discovery 
requirementrequirement
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Incentives Not AvailableIncentives Not Available

Corporate officials condone or Corporate officials condone or 
willfully blind to violationswillfully blind to violations
Impose serious harm or Impose serious harm or 
endangerment to human health or endangerment to human health or 
the environmentthe environment
Criminal prosecution for individuals Criminal prosecution for individuals 
or subsidiariesor subsidiaries
Ultimate discretion reside with US Ultimate discretion reside with US 
Dept. of JusticeDept. of Justice

EPA routine audit report requests EPA routine audit report requests 
incentiveincentive

EPA will not request reports to EPA will not request reports to 
trigger investigationstrigger investigations
May seek report if has independent May seek report if has independent 
evidence of the violationevidence of the violation

EPA DefinitionsEPA Definitions

Environmental auditEnvironmental audit is a systematic, is a systematic, 
documented, periodic and objective documented, periodic and objective 
review by a regulated entity of review by a regulated entity of 
facility operations and practices facility operations and practices 
related to meeting environmental related to meeting environmental 
requirementsrequirements

Compliance management systemCompliance management system
encompasses the regulated entity encompasses the regulated entity 
documented, systematic efforts documented, systematic efforts 
appropriate to the size and nature of appropriate to the size and nature of 
its business to prevent, detect and its business to prevent, detect and 
correct violations through all of the correct violations through all of the 
following:following:

•• Compliance policy, standards and Compliance policy, standards and 
procedures that identify how employees procedures that identify how employees 
and agents are to meet the and agents are to meet the 
requirements of laws, regulations, requirements of laws, regulations, 
permits, enforceable agreements, etc. permits, enforceable agreements, etc. 
for environmental requirementsfor environmental requirements

•• Assignment of responsibilities for complying Assignment of responsibilities for complying 
with policy, standards and procedures and with policy, standards and procedures and 
assigning responsibility for ensuring assigning responsibility for ensuring 
compliance at each facility or operationcompliance at each facility or operation

•• Mechanisms for systematically ensuring Mechanisms for systematically ensuring 
compliance that standards and procedures are compliance that standards and procedures are 
being carried out including monitoring and being carried out including monitoring and 
auditing systems reasonably designed to auditing systems reasonably designed to 
detect and correct violations, periodic detect and correct violations, periodic 
evaluations of the overall compliance of the evaluations of the overall compliance of the 
management system, and a means for management system, and a means for 
employees and agents to report violations of employees and agents to report violations of 
environmental requirements without fear of environmental requirements without fear of 
retaliation.retaliation.

•• Efforts to communicate effectively to Efforts to communicate effectively to 
regulated entities standards and regulated entities standards and 
procedures to all employees and other procedures to all employees and other 
agentsagents

•• Appropriate incentives to managers and Appropriate incentives to managers and 
employees to perform in accordance employees to perform in accordance 
with the compliance policies, standards with the compliance policies, standards 
and procedures including consistent and procedures including consistent 
enforcement through appropriate enforcement through appropriate 
disciplinary actions mechanisms to disciplinary actions mechanisms to 
ensure prompt correction of any ensure prompt correction of any 
violations and development of violations and development of 
preventive actionspreventive actions
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Condition 1Condition 1

Systematic discoverySystematic discovery
•• Environmental auditEnvironmental audit
•• Compliance management systemCompliance management system

Accurate and complete Accurate and complete 
documentation as to how the system documentation as to how the system 
meets due diligencemeets due diligence
How entity discovered the violationHow entity discovered the violation
Make a description of the system Make a description of the system 
available to the publicavailable to the public

Condition 2Condition 2

Voluntary DiscoveryVoluntary Discovery
•• Not through a legally required statue, Not through a legally required statue, 

regulation, etc.regulation, etc.
•• Not through required sampling and Not through required sampling and 

monitoringmonitoring

Condition 3Condition 3

Prompt disclosurePrompt disclosure
•• Fully disclosed within 21 daysFully disclosed within 21 days
•• Less time if required by lawLess time if required by law
•• Time begins when any officer, employee Time begins when any officer, employee 

or agent has a basis for believing that a or agent has a basis for believing that a 
violation has or may have occurredviolation has or may have occurred

Condition 4Condition 4

Discovery is independent of third Discovery is independent of third 
party prior to:party prior to:
•• A federal or state investigationA federal or state investigation
•• Citizens suitCitizens suit
•• Filing of a complaint by a third partyFiling of a complaint by a third party
•• Reporting of the violation by an Reporting of the violation by an 

employee, etc.employee, etc.
•• Imminent discovery of the violation by a Imminent discovery of the violation by a 

regulatory agency regulatory agency 

Condition 5Condition 5
Correction and remediationCorrection and remediation
•• Corrects the violation within 60 days of Corrects the violation within 60 days of 

discoverydiscovery
•• Certifies that the violation has been correctedCertifies that the violation has been corrected
•• Takes appropriate action, as determined Takes appropriate action, as determined nbynby

EPA, to remedy any human health or EPA, to remedy any human health or 
environmental harmenvironmental harm

•• EPA can order correction in a time shorter than EPA can order correction in a time shorter than 
60 days, whenever it is feasible and necessary 60 days, whenever it is feasible and necessary 
to protect human health and the environmentto protect human health and the environment

•• Notify EPA in writing if more than 60 days Notify EPA in writing if more than 60 days 
required (must be before end of 60 days) and required (must be before end of 60 days) and 
may require entering into an agreementmay require entering into an agreement

Condition 6Condition 6

Prevention of a ReoccurrencePrevention of a Reoccurrence
•• Improvement to its environmental Improvement to its environmental 

auditing or compliance management auditing or compliance management 
systemsystem

•• Instituting an auditing or management Instituting an auditing or management 
systemsystem
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Condition 7Condition 7

No repeat violationsNo repeat violations
•• The specific or similar violation has not The specific or similar violation has not 

occurred within the past 3 years at the occurred within the past 3 years at the 
same facilitysame facility

•• Has not occurred at multiple facilities in Has not occurred at multiple facilities in 
the past 5 yearsthe past 5 years

Condition 8Condition 8

No actual serious harm to the public No actual serious harm to the public 
health or environment has occurredhealth or environment has occurred
•• Resulted in  serious actual harm or Resulted in  serious actual harm or 

resulted in potential public health or resulted in potential public health or 
environmental harmenvironmental harm

•• Violates the terms of a judicial Violates the terms of a judicial 
agreement, consent order, etc.agreement, consent order, etc.

Condition 9Condition 9

The company cooperates with EPAThe company cooperates with EPA
•• Provides information as requestedProvides information as requested

EPA Audit Policy Interpretative EPA Audit Policy Interpretative 
GuidanceGuidance

Q/A formatQ/A format
•• www.epa/govwww.epa/gov
•• Included as Appendix in handout for this Included as Appendix in handout for this 

audio courseaudio course

Problems with EPA PolicyProblems with EPA Policy

EPA Policy is full of uncertaintiesEPA Policy is full of uncertainties
Audit results can be discovered Audit results can be discovered 
through citizens suitsthrough citizens suits
EPA rejects the position that audits EPA rejects the position that audits 
are privilegedare privileged
Audits given to state and local Audits given to state and local 
governments can be discoveredgovernments can be discovered
Limits incentives to minor problemsLimits incentives to minor problems

Problems, Contd.Problems, Contd.

Individuals can be charged with Individuals can be charged with 
violationsviolations
Policies have too much vaguenessPolicies have too much vagueness
State/local policy statements do not State/local policy statements do not 
protect from federal actionsprotect from federal actions
No protection for serious harm to No protection for serious harm to 
environment or publicenvironment or public
No protection from citizen suitsNo protection from citizen suits
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Legal ProtectionsLegal Protections

Attorney/client privilegeAttorney/client privilege
•• Attorneys hire consultants to conduct Attorneys hire consultants to conduct 

auditsaudits
•• Consultants agree to protect findingsConsultants agree to protect findings
•• Not a part of an ongoing programNot a part of an ongoing program

Reasons to conduct an auditReasons to conduct an audit
Ensure regulatory compliance statusEnsure regulatory compliance status
Define existing and potential liability Define existing and potential liability 
Protect company officialsProtect company officials
Investigate an acquisition or mergerInvestigate an acquisition or merger
Track compliance costsTrack compliance costs
Transfer regulatory information among Transfer regulatory information among 
sites and facilitiessites and facilities
Provide for management accountabilityProvide for management accountability
Provide information to insurance Provide information to insurance 
companiescompanies
Personnel trainingPersonnel training
SEC requirements SEC requirements wrtwrt environmental environmental 
liabilitiesliabilities

Audit ProgramsAudit Programs

Designed to verify that the Designed to verify that the 
regulatory compliance programs are regulatory compliance programs are 
in place, exist, in use and comply in place, exist, in use and comply 
with regulatory requirementswith regulatory requirements
Provide an estimate of the liability Provide an estimate of the liability 
for the failure to comply an worker for the failure to comply an worker 
exposureexposure
Protect the company officials from Protect the company officials from 
potential lawsuits and criminal potential lawsuits and criminal 
chargescharges

Audit Programs, part 2Audit Programs, part 2

Evaluate the environmental Evaluate the environmental 
management capabilities of management capabilities of 
personnel at a facilitypersonnel at a facility
Isolate major deficiencies and help to Isolate major deficiencies and help to 
correct themcorrect them
Locate areas of noncompliance and Locate areas of noncompliance and 
potential noncompliancepotential noncompliance
Better public imageBetter public image
Save environmental compliance costsSave environmental compliance costs

Disadvantages of an auditDisadvantages of an audit

Requires a commitment of resources, Requires a commitment of resources, 
both manpower and moneyboth manpower and money
Requires repeated use of resourcesRequires repeated use of resources
Disrupts plant operationsDisrupts plant operations
Presents unique legal issuesPresents unique legal issues
Unclear nature of whether Unclear nature of whether 
recommendations must be recommendations must be 
implemented, and the implication if implemented, and the implication if 
they are not followedthey are not followed

Audit program must addressAudit program must address

Confirmation of compliance with Confirmation of compliance with 
environmental rules and regulationsenvironmental rules and regulations
•• Reporting and monitoring systemsReporting and monitoring systems
•• Structure of system, including layout Structure of system, including layout 

and personneland personnel
•• Response to emergencies and changesResponse to emergencies and changes
•• Investment in compliance equipment, Investment in compliance equipment, 

etc.etc.
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Identification of potential and current Identification of potential and current 
problem areasproblem areas
•• WeaknessesWeaknesses
•• Solving problems internallySolving problems internally
•• Protecting company assetsProtecting company assets
•• Strengths in programs to provide Strengths in programs to provide 

positive reinforcementpositive reinforcement
•• Recognizing potential areas of Recognizing potential areas of 

opportunities at the facility and other opportunities at the facility and other 
facilitiesfacilities

•• Potential to commercialize processesPotential to commercialize processes

Legal aspects of auditsLegal aspects of audits

Reporting obvious violationsReporting obvious violations
Protection from discovery from Protection from discovery from 
potential lawsuitspotential lawsuits
What to do with prior audit findingsWhat to do with prior audit findings
Control, access to reportsControl, access to reports
Use corporate attorney and conduct Use corporate attorney and conduct 
audit under his/her directionaudit under his/her direction

Invoking Attorney/Client PrivilegeInvoking Attorney/Client Privilege

Communication between attorney and Communication between attorney and 
managementmanagement
Communication must be made to Communication must be made to 
obtain legal adviceobtain legal advice
Communication must be confidential Communication must be confidential 
and controlledand controlled
Privilege cannot be waivedPrivilege cannot be waived
•• Disclosure should be limitedDisclosure should be limited

Attorney should be involved in Attorney should be involved in 
establishing the audit programestablishing the audit program

Key elements of an audit programKey elements of an audit program

Planned in advancePlanned in advance
Written audit manualWritten audit manual
•• Checklist(sChecklist(s) developed to be completed ) developed to be completed 

during auditduring audit
•• PrePre--audit questionnaireaudit questionnaire
•• General guidance to the auditorGeneral guidance to the auditor
•• Background information to make the Background information to make the 

auditor familiar with facility and auditor familiar with facility and 
applicable regulationsapplicable regulations

•• Training of auditorsTraining of auditors

Audit program elementsAudit program elements

Procedures for the internal reporting Procedures for the internal reporting 
of violations of violations 
Audit management program Audit management program 
elementselements
Recordkeeping proceduresRecordkeeping procedures
Resolution of legal requirementsResolution of legal requirements

Keys to successKeys to success

Inspect all facilities and personnel to Inspect all facilities and personnel to 
determine how well they are complying determine how well they are complying 
with corporate and regulatory with corporate and regulatory 
requirementsrequirements
Evaluate all maintenance recordsEvaluate all maintenance records
Develop a written status reportDevelop a written status report
Designed to explain any deviations from Designed to explain any deviations from 
the normal and provide recommendations the normal and provide recommendations 
for corrective actionsfor corrective actions
Designed to operate as an independent Designed to operate as an independent 
functionfunction
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Preparing the Audit Preparing the Audit 
ProgramProgram

Audit Program DevelopmentAudit Program Development
Develop objectives and scopeDevelop objectives and scope
•• All regulationsAll regulations
•• Specific regulationsSpecific regulations

Purpose of auditsPurpose of audits
•• ComplianceCompliance
•• AcquisitionAcquisition

StructureStructure
•• Full time corporateFull time corporate
•• ConsultantsConsultants
•• Other facility personnelOther facility personnel

Development, contd.Development, contd.

Should the audit be announced or a Should the audit be announced or a 
surprisesurprise
Results be written or oralResults be written or oral
Documentation retention Documentation retention 
requirementsrequirements
Limited in scope or all encompassingLimited in scope or all encompassing
Frequency of the auditFrequency of the audit
Cover one facility or all facilitiesCover one facility or all facilities
What regulations should be coveredWhat regulations should be covered

Conducting the auditConducting the audit

PrePre--visit questionnaires to be usedvisit questionnaires to be used
•• Saves auditor time and Saves auditor time and reosurcesreosurces

Size of audit team (limited to 1Size of audit team (limited to 1--5)5)
•• Fulltime/part timeFulltime/part time
•• DedicatedDedicated

Duration of the audit (1 dayDuration of the audit (1 day--1 week)1 week)
•• Depends upon size of facilityDepends upon size of facility
•• Depends upon complexity of operationsDepends upon complexity of operations

Procedures for preProcedures for pre--visit, onsite visits visit, onsite visits 
and postand post--audit should be developedaudit should be developed

Skills and training of the auditorsSkills and training of the auditors
Role of Role of coporatecoporate attorneyattorney
TrainingTraining
System to track corrective System to track corrective axtionsaxtions

Audit ManualAudit Manual
Provides a measure of audit Provides a measure of audit 
consistencyconsistency
Ensures that everything is coveredEnsures that everything is covered
ChecklistsChecklists
Table of contentsTable of contents
•• IntroductionIntroduction
•• PrePre--audit tasks and questionsaudit tasks and questions
•• ChecklistsChecklists
•• Discussion of audit processesDiscussion of audit processes
•• Discussion of the audit report and its Discussion of the audit report and its 

preparationpreparation
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Manual, Contd.Manual, Contd.

Outline procedures to review facility Outline procedures to review facility 
operations, organization and operations, organization and 
regulatory complianceregulatory compliance
Part of an auditor training programPart of an auditor training program
Basic facility informationBasic facility information
Guidance in preparing the audit Guidance in preparing the audit 
reportreport
Summary of regulations that apply to Summary of regulations that apply to 
the facilitythe facility

Manual, Contd.Manual, Contd.

Each applicable regulation should be Each applicable regulation should be 
detailed, discussing the detailed, discussing the 
recordkeeping and reporting recordkeeping and reporting 
requirementsrequirements
Details of corporate compliance Details of corporate compliance 
proceduresprocedures
Facility structure and organization, Facility structure and organization, 
i.e. chain of commandi.e. chain of command
Operations that sill be foundOperations that sill be found

Manual, Contd.Manual, Contd.

PrePre--visit questionnairevisit questionnaire
•• Completed by facility representativeCompleted by facility representative
•• Provides for a minimum of onsite Provides for a minimum of onsite 

disturbancedisturbance
•• Requests regulatory filesRequests regulatory files
•• Prepares the site for audit visitPrepares the site for audit visit
•• Brief and asks for key regulatory and Brief and asks for key regulatory and 

operating informationoperating information
Pollution control equipmentPollution control equipment
PermitsPermits
Operating criteriaOperating criteria
Regulations that applyRegulations that apply

Manual, Contd.Manual, Contd.

Checklists and protocolsChecklists and protocols
•• Working documentWorking document
•• Prompt the auditorPrompt the auditor

ComplianceCompliance
Proper use of controlsProper use of controls
Proper operational controlsProper operational controls

•• Cover specific regulatory areasCover specific regulatory areas
•• May use forms to be completedMay use forms to be completed
•• May need to change as May need to change as regsregs changechange

Elements of a ChecklistElements of a Checklist

Abstract overview of the applicable Abstract overview of the applicable 
regulationsregulations
Dictionary of regulatory definitionsDictionary of regulatory definitions
Listing of all key regulationsListing of all key regulations
Appropriate inspection items to be covered Appropriate inspection items to be covered 
Listing of internal guidance and Listing of internal guidance and 
proceduresprocedures
Tasks to be used to Tasks to be used to 
Space for commentsSpace for comments

Audit reportAudit report

More than a manual of styleMore than a manual of style
Table of ContentsTable of Contents
•• ScopeScope
•• Completed ChecklistsCompleted Checklists
•• Chain of commandChain of command
•• FindingsFindings
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Auditor TeamAuditor Team

Key team membersKey team members
•• Chemical/environmental engineersChemical/environmental engineers
•• Operations personnelOperations personnel
•• Budgeting/accounting personnelBudgeting/accounting personnel
•• AttorneysAttorneys
•• ManagersManagers

Designate a team leaderDesignate a team leader
Acquainted with regulationsAcquainted with regulations

Team leaderTeam leader

Familiar with regulations that applyFamiliar with regulations that apply
Able to focus team during the auditAble to focus team during the audit
Prior audit experiencePrior audit experience
Knowledgeable of operationsKnowledgeable of operations

TrainingTraining
Based upon experience of audit team Based upon experience of audit team 
membersmembers
Technically competent Technically competent 
Understand auditing legal issuesUnderstand auditing legal issues
Posses interviewing and other Posses interviewing and other 
interpersonal skillsinterpersonal skills
Familiar with the audit programFamiliar with the audit program
May require continuous trainingMay require continuous training
Outline who should perform trainingOutline who should perform training
Comply with standards of conductComply with standards of conduct

Audit ProcessAudit Process

Audit procedures and processAudit procedures and process
•• PrePre--audit information gatheringaudit information gathering
•• PrePre--audit interview with managementaudit interview with management
•• Records reviewRecords review
•• Facility inspectionFacility inspection
•• PostPost--audit interview with managementaudit interview with management
•• Preparation of reportPreparation of report
•• Implementation of the audit findingsImplementation of the audit findings

PrePre--audit information gatheringaudit information gathering

Copies of regulations and permitsCopies of regulations and permits
Prepares auditors for onPrepares auditors for on--site visitsite visit
Uses preUses pre--visit questionnairevisit questionnaire
Saves auditor onSaves auditor on--site time site time 
Helps familiarize auditors with Helps familiarize auditors with 
operations on siteoperations on site

PrePre--audit interviewaudit interview

Calms the manager and gets Calms the manager and gets 
acquaintedacquainted
Prepares facility staff for auditPrepares facility staff for audit
Purpose and expectation of the audit Purpose and expectation of the audit 
is discussedis discussed
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Items to discussItems to discuss
•• Introduction of team membersIntroduction of team members
•• Purpose and scope of the auditPurpose and scope of the audit
•• Authority under which it is being conductedAuthority under which it is being conducted
•• Advantages of the auditAdvantages of the audit
•• Concerns of manager about the auditConcerns of manager about the audit
•• Audit processAudit process
•• What the report will look likeWhat the report will look like
•• What followWhat follow--up will occurup will occur
•• Schedule of audit eventsSchedule of audit events
•• Work areas required and providedWork areas required and provided
•• Permission to take photos of the sitePermission to take photos of the site
•• Confidentiality to be includedConfidentiality to be included
•• Introduction of facility staffIntroduction of facility staff

Records reviewRecords review

Can move fast if paperwork is Can move fast if paperwork is 
already providedalready provided
Operator log books should be Operator log books should be 
evaluatedevaluated
Permits and reports reviewedPermits and reports reviewed
Usually follows a brief site tourUsually follows a brief site tour
Conducted by team members based Conducted by team members based 
on their assignmentson their assignments

Site InspectionSite Inspection

Use of checklists desiredUse of checklists desired
Relies on auditor vision and technical Relies on auditor vision and technical 
expertiseexpertise
Evaluate operating equipmentEvaluate operating equipment

PostPost--audit interviewaudit interview

Impressions of audit and impressionsImpressions of audit and impressions
Discusses findingsDiscusses findings
Presents corrective actionsPresents corrective actions
Immediate responses can be taken Immediate responses can be taken 
for serious violationsfor serious violations

Audit ReportAudit Report

Each team member should write Each team member should write 
his/her portionhis/her portion
Team leader combinesTeam leader combines
Sent to senior management with a Sent to senior management with a 
copy to site managementcopy to site management

Findings/RecommendationsFindings/Recommendations

System to provide recommendationsSystem to provide recommendations
Ensure changes are madeEnsure changes are made
Methods of informing senior Methods of informing senior 
managementmanagement
Prepares corrective actionsPrepares corrective actions
Computer based system to trackComputer based system to track
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Key elements of successKey elements of success

Top management support and Top management support and 
commitmentcommitment
Independent functioning of teamIndependent functioning of team
Adequate team staffing and Adequate team staffing and 
resourcesresources
Detail program objectivesDetail program objectives
Outline of audit scope and resourcesOutline of audit scope and resources

Elements, contd.Elements, contd.

Process to collect adequate Process to collect adequate 
informationinformation
Specific audit proceduresSpecific audit procedures
Quality assurance programQuality assurance program
Commitment  to pursue Commitment  to pursue 
recommendations from the auditrecommendations from the audit

Team SizeTeam Size
Based on budgetBased on budget
Complexity of regulationsComplexity of regulations
Complexity of facilityComplexity of facility
Big is not necessarily bestBig is not necessarily best
Internal/externalInternal/external
•• Consultants should provide advice and Consultants should provide advice and 

train auditors onlytrain auditors only
•• Company employees keep programs Company employees keep programs 

within companywithin company
•• Internal reduces chances of audit being Internal reduces chances of audit being 

discovereddiscovered

Audit ConsiderationsAudit Considerations
Fresh eyes to view the facilityFresh eyes to view the facility
Company personnel from division or Company personnel from division or 
corporatecorporate
Use sister plant auditorsUse sister plant auditors
Plant personnel most familiar with Plant personnel most familiar with 
operationsoperations
Best to start with a mediaBest to start with a media--specific auditspecific audit
Could include contractors and vendorsCould include contractors and vendors
May include offMay include off--site facilitiessite facilities
Include regulatorsInclude regulators
Restrict to a representative or only major Restrict to a representative or only major 
facilitiesfacilities

Audit FrequenciesAudit Frequencies

Annually for major facilitiesAnnually for major facilities
One time for a small unregulated One time for a small unregulated 
facilityfacility
Biannually for a moderately Biannually for a moderately 
regulated facilityregulated facility
Poorly performing plants more Poorly performing plants more 
frequentlyfrequently

Conducting an auditConducting an audit
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ReviewReview

Applicable regulationsApplicable regulations
Corporate and facility policies, Corporate and facility policies, 
procedures, etc.procedures, etc.
Study pollution control equipmentStudy pollution control equipment
Characteristic waste streams, Characteristic waste streams, 
pollutants and toxic chemicalspollutants and toxic chemicals

Inventory/AssessInventory/Assess

DocumentsDocuments
FormsForms
ManifestsManifests
PermitsPermits
Inspection reportsInspection reports
Maintenance/operating logsMaintenance/operating logs
Analytical resultsAnalytical results
Monitoring dataMonitoring data

Assess the effects of the facility on Assess the effects of the facility on 
the environmentthe environment
Inspect pollution control equipment Inspect pollution control equipment 
and operationsand operations
Inspect pollution generation Inspect pollution generation 
equipment and operationsequipment and operations
Judge Judge wrtwrt environmental criteriaenvironmental criteria

Types of auditsTypes of audits

Structured programsStructured programs
Less formal programsLess formal programs

Audit phasesAudit phases

Preparation for the auditPreparation for the audit
Interview with plant managementInterview with plant management
Collecting plant informationCollecting plant information
Touring the plantTouring the plant
Visiting with regulatorsVisiting with regulators
Reviewing findingsReviewing findings
Writing the audit reportWriting the audit report

Auditor knowledgeAuditor knowledge

Taking short coursesTaking short courses
Understanding regulationsUnderstanding regulations
Interpreting regulationsInterpreting regulations
Engineering knowledgeEngineering knowledge
Understanding of scienceUnderstanding of science
On the job experienceOn the job experience
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Audit preparation tasksAudit preparation tasks

Defining the audit parametersDefining the audit parameters
Collecting preliminary informationCollecting preliminary information
Preparing the materials and Preparing the materials and 
equipment needed to perform the equipment needed to perform the 
auditaudit

Audit parametersAudit parameters

Scope of auditScope of audit
Management decisionManagement decision
Amount and type of information Amount and type of information 
determines ho long it will take to determines ho long it will take to 
prepare for itprepare for it

Preliminary informationPreliminary information

OperationsOperations
Address, etc.Address, etc.
Safety requirementsSafety requirements
Local governing bodiesLocal governing bodies
Land use surroundingLand use surrounding
HistoryHistory
Key individual namesKey individual names
Products/services providedProducts/services provided

Power loadsPower loads
Byproducts and waste producedByproducts and waste produced
Regulatory areas coveredRegulatory areas covered
Emission sourcesEmission sources
Control equipmentControl equipment
Problem areasProblem areas
Discharge pointsDischarge points
PermitsPermits
Haulers and Haulers and TSDFTSDF’’ss usedused
Spill protections and historySpill protections and history
Provided by a questionnaireProvided by a questionnaire

Audit materialsAudit materials

Checklists and data formsChecklists and data forms
PPEPPE
Safety shoesSafety shoes
Camera and filmCamera and film
•• InstantInstant
•• DigitalDigital

Tape measureTape measure
Sampling equipmentSampling equipment

PhotographsPhotographs

Obtain permission before takingObtain permission before taking
Have camera with adjustable Have camera with adjustable 
exposure and focus settingsexposure and focus settings
Have a flash availableHave a flash available
Name of photographerName of photographer
Date and time photograph takenDate and time photograph taken
Description of the photoDescription of the photo
Direction takenDirection taken
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Data inventory formsData inventory forms

Data form for eachData form for each
•• Air emissionsAir emissions
•• Water emissionsWater emissions
•• PCB storagePCB storage
•• Waste storageWaste storage
•• TanksTanks

Design depends upon the complexity and Design depends upon the complexity and 
type of facilitytype of facility
Forms should describe control equipmentForms should describe control equipment
Guide for conducting auditGuide for conducting audit
Aids in the preparation of the final reportAids in the preparation of the final report

SamplingSampling

Take duplicate samplesTake duplicate samples
Have independent analysisHave independent analysis
Sampling equipmentSampling equipment
•• Air monitoringAir monitoring
•• Wastewater samplingWastewater sampling
•• Personnel samplingPersonnel sampling
•• Noise samplingNoise sampling
•• Jars to hold samplingJars to hold sampling

Other equipmentOther equipment

ManometersManometers
PietotPietot tubestubes
Pocket thermometersPocket thermometers
Duct air flow metersDuct air flow meters
Sound level metersSound level meters
Indicating tubes and pumps for gassesIndicating tubes and pumps for gasses
Water quality test kitsWater quality test kits
Air test kitsAir test kits

Other preOther pre--audit tasksaudit tasks

Determining team member Determining team member 
assignmentsassignments
Detailed scheduleDetailed schedule
Review audit protocols and manual Review audit protocols and manual 
and determining what applies to the and determining what applies to the 
specific auditspecific audit

On site inspectionOn site inspection

Must be conducted to be: Must be conducted to be: 
•• EfficientEfficient
•• ComprehensiveComprehensive
•• Cover all regulatory areasCover all regulatory areas
•• ConsistentConsistent

Meet with plant managerMeet with plant manager
Make appointment ahead of timeMake appointment ahead of time
Plant manager may be negativePlant manager may be negative
DiscussDiscuss
•• Introduction of auditorsIntroduction of auditors
•• Authority of auditAuthority of audit
•• Purpose of auditPurpose of audit
•• Advantage of auditAdvantage of audit
•• ConfidentialityConfidentiality
•• Concern of plant managerConcern of plant manager
•• Previous visits by regulatory agenciesPrevious visits by regulatory agencies
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•• How the audit will be conductedHow the audit will be conducted
•• How the report prepared and How the report prepared and 

distributiondistribution
•• What follow up will occurWhat follow up will occur
•• Audit scheduleAudit schedule
•• Requests for facility informationRequests for facility information
•• Work areaWork area
•• Camera permissionCamera permission
•• Access to all areasAccess to all areas
•• Staff introductionsStaff introductions
•• Knowledge of plant managerKnowledge of plant manager

ConfidentialityConfidentiality

Unforeseen hazardsUnforeseen hazards
Improper disposal practicesImproper disposal practices
Ensuring findings not become publicEnsuring findings not become public
Attorney/client privilegeAttorney/client privilege
Expensive compliance activity or Expensive compliance activity or 
clean upsclean ups
Keeping it internalKeeping it internal
Actual or impending regulatory Actual or impending regulatory 
inspectionsinspections

Other plant manager concernsOther plant manager concerns

Adequacy of specific pollution control Adequacy of specific pollution control 
equipmentequipment
Legitimacy of disposal practicesLegitimacy of disposal practices
High cost of complianceHigh cost of compliance
Uncertainty of plant practicesUncertainty of plant practices
Media relationsMedia relations
Special permission sought by Special permission sought by 
auditorsauditors

Work SpaceWork Space

DesksDesks
TablesTables
Computer accessComputer access
TelephoneTelephone
Near files and copy machineNear files and copy machine
Smaller space than a conference Smaller space than a conference 
room to reduce interruptionsroom to reduce interruptions

Other IssuesOther Issues

Discuss the audit scheduleDiscuss the audit schedule
Discuss hours of operationsDiscuss hours of operations
Discuss PostDiscuss Post--audit scheduleaudit schedule
Staff IntroductionsStaff Introductions

Audit scheduleAudit schedule

Day 1Day 1
•• Interview with managerInterview with manager
•• Facility tourFacility tour

Day 2Day 2
•• Inspect filesInspect files
•• Detailed facility tourDetailed facility tour

Day 3Day 3
•• Continue facility tourContinue facility tour
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Day 4Day 4
•• Visit regulatory agenciesVisit regulatory agencies
•• Interview regulatory/operations staffInterview regulatory/operations staff

Day 5Day 5
•• Exit interview with personnelExit interview with personnel

Day 1Day 1
Meeting with environmental Meeting with environmental 
coordinatorcoordinator
•• Assistant to auditAssistant to audit
•• Maps and plot plan of plantMaps and plot plan of plant
•• Plant layout and system flow sheetsPlant layout and system flow sheets

Walk around the plantWalk around the plant
•• Familiarize with plant layoutFamiliarize with plant layout
•• May take 1May take 1--2 hours2 hours
•• Have coordinator accompany teamHave coordinator accompany team
•• Develop questions to seek answers toDevelop questions to seek answers to
•• Location of filesLocation of files

Day 2Day 2

Records reviewRecords review
Personnel interviewsPersonnel interviews

RecordsRecords

Recordkeeping systemsRecordkeeping systems
•• May be located in several areasMay be located in several areas
•• Look at each paper and conduct an Look at each paper and conduct an 

evaluationevaluation
•• Sort by mediaSort by media
•• Record data on formsRecord data on forms
•• Memos, reports, invoices, etc.Memos, reports, invoices, etc.

Records reviewRecords review

Break into media areasBreak into media areas
Use checklistsUse checklists
Review each piece of paperReview each piece of paper
Interview staff based on recordsInterview staff based on records
Raw materialsRaw materials
Waste generatedWaste generated
Finished productsFinished products
Mass balanceMass balance

InterviewInterview
Personnel associated with environmental Personnel associated with environmental 
issuesissues
•• Environmental coordinatorEnvironmental coordinator
•• Purchasing managerPurchasing manager
•• Quality assurance managerQuality assurance manager
•• Shipping supervisorShipping supervisor
•• ElectricianElectrician
•• Maintenance foremanMaintenance foreman
•• Lab managerLab manager
•• OperatorsOperators

Different for each facilityDifferent for each facility
Use plant diagrams to determine most Use plant diagrams to determine most 
appropriateappropriate



19

Day 3Day 3

Plant tourPlant tour
Pollution control systemsPollution control systems
•• OutfallsOutfalls
•• PCB equipmentPCB equipment
•• Oil storage tanksOil storage tanks
•• Waste storage and disposal areasWaste storage and disposal areas

Provide data to verify  that equipment are Provide data to verify  that equipment are 
as previously describedas previously described
Identify any areas of environmental Identify any areas of environmental 
impacts not previously knownimpacts not previously known

Tour, Part 2Tour, Part 2

Conducted in segmentsConducted in segments
•• Walk around plant perimeterWalk around plant perimeter

Valuable way to uncover unpermitted Valuable way to uncover unpermitted 
outfalls or disposal areasoutfalls or disposal areas

•• Inspect various manufacturing areasInspect various manufacturing areas
•• Chemical units Chemical units 
•• Tank faradsTank farads
•• Storage areasStorage areas
•• Shopping ands receiving areasShopping ands receiving areas

Conduct each segment separately or Conduct each segment separately or 
by individual audit team membersby individual audit team members

Complex facilityComplex facility
•• Use individual diagrams to determine Use individual diagrams to determine 

segmentssegments
•• Consider as a small plantConsider as a small plant
•• Examine individual subunitsExamine individual subunits
•• Use checklists for specific areasUse checklists for specific areas
•• Use clip board to segregate unitsUse clip board to segregate units
•• Use camera to aid memory and show Use camera to aid memory and show 

condition of units and discovered noncondition of units and discovered non--
compliance issuescompliance issues

•• Get detail for each photoGet detail for each photo

Photo takingPhoto taking
•• Items of interestItems of interest
•• Background to show locationBackground to show location
•• Include scale using known items, such Include scale using known items, such 

as humansas humans
•• Lighting details are importantLighting details are important
•• Instant photos can be retakenInstant photos can be retaken
•• Identify photos with written detailsIdentify photos with written details
•• Number and date each photoNumber and date each photo
•• Recorded in a log sheetRecorded in a log sheet
•• Evaluate each photoEvaluate each photo

Record equipment informationRecord equipment information

Nameplate informationNameplate information
Conform with checklistConform with checklist
Record variancesRecord variances
Visible indications of proper and Visible indications of proper and 
improper operationsimproper operations
Meter and gage readingsMeter and gage readings
Signs of deteriorationSigns of deterioration
Signs of poor maintenanceSigns of poor maintenance

InspectionInspection
Make sure all areas coveredMake sure all areas covered
Check roofs for vents, etc.Check roofs for vents, etc.
Make sure they are notedMake sure they are noted
Fill out forms for discovered areaFill out forms for discovered area
Look for areas no longer operating or Look for areas no longer operating or 
removedremoved
•• May need to remove these from permitsMay need to remove these from permits

New plant tour segment should be New plant tour segment should be 
started as each is completedstarted as each is completed
Complex facility may require several Complex facility may require several 
days to complete toursdays to complete tours
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Team membersTeam members

May conduct tour segments May conduct tour segments 
separatelyseparately
Should compare notes frequentlyShould compare notes frequently
Serve to assist each otherServe to assist each other
Should conduct perimeter tour as a Should conduct perimeter tour as a 
groupgroup

Perimeter tourPerimeter tour

No specific checklistsNo specific checklists
Purpose of discoveryPurpose of discovery
Perimeter areas should be mowedPerimeter areas should be mowed
Looking forLooking for
•• Unauthorized outfallsUnauthorized outfalls
•• Contaminated runoffContaminated runoff
•• Trash accumulationsTrash accumulations
•• Abandoned equipmentAbandoned equipment
•• Evidence of process upsetsEvidence of process upsets

Photograph areas discoveredPhotograph areas discovered

Important informationImportant information

Sort and organize information from Sort and organize information from 
inspectionsinspections
Identify apparent violationsIdentify apparent violations
Ensure all questions are answersEnsure all questions are answers
Proper interviewing integralProper interviewing integral

InterviewingInterviewing

At the work spaces of individuals At the work spaces of individuals 
being interviewedbeing interviewed
Conducted during plant toursConducted during plant tours
Schedule ahead of timeSchedule ahead of time
Allow the interviewee to prepare for Allow the interviewee to prepare for 
itit
•• Purpose of auditPurpose of audit
•• General questions to be askedGeneral questions to be asked
•• Types of documents to be reviewedTypes of documents to be reviewed

Interviewing, contd.Interviewing, contd.

May have others available for interviewingMay have others available for interviewing
Have at least one day in advanceHave at least one day in advance
Interviewing at work spaceInterviewing at work space
•• Interviewee more relaxed and less defensiveInterviewee more relaxed and less defensive
•• Key records often located at work spaceKey records often located at work space
•• Opportunity to observe workplace conditions Opportunity to observe workplace conditions 

and staff attitudesand staff attitudes
•• Distractions and interruptions will likely occurDistractions and interruptions will likely occur
•• Noisy in work placesNoisy in work places

Interviewing, part 3Interviewing, part 3

Sensitive to intervieweeSensitive to interviewee’’s s 
nervousnessnervousness
Reassure purpose of audit Reassure purpose of audit 
Not an audit of the intervieweeNot an audit of the interviewee
Not a threat to job securityNot a threat to job security
Uncooperative interviewees should Uncooperative interviewees should 
be handled by managersbe handled by managers
Should not seek to interrogate, when Should not seek to interrogate, when 
interviewee is strugglinginterviewee is struggling
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Interviewing, part 4Interviewing, part 4

Focus on getting interviewee to open Focus on getting interviewee to open 
upup
Not secure only yes/no answersNot secure only yes/no answers
Ask open ended questionsAsk open ended questions
Follow up answers with more Follow up answers with more 
questionsquestions

Agency InterviewsAgency Interviews

Almost as familiar with plants as Almost as familiar with plants as 
plant staffplant staff
Different from regionDifferent from region
Not practical to meet all agenciesNot practical to meet all agencies
May seek to not interview during first May seek to not interview during first 
auditaudit
Discussions with inspectors from Discussions with inspectors from 
agenciesagencies
Record reviewRecord review

Agencies, part 2Agencies, part 2

Determine agency attitude towardsDetermine agency attitude towards
Do not seek to negotiate for the Do not seek to negotiate for the 
facilityfacility
•• Discourage agency personnel from Discourage agency personnel from 

giving an unbiased viewpointgiving an unbiased viewpoint
•• Tone of conversation then not about the Tone of conversation then not about the 

overall compliance of the facilityoverall compliance of the facility

Learn as much about agencyLearn as much about agency’’s view s view 
of the problem without offering any of the problem without offering any 
rebuttalrebuttal

Agency, part 3Agency, part 3

Request copies of information not in Request copies of information not in 
facility's filesfacility's files
Request a copy of latest regulationsRequest a copy of latest regulations
Offer to correct errors in files, Offer to correct errors in files, 
specifically part of emission dataspecifically part of emission data
Try to get agencyTry to get agency’’s input on latest s input on latest 
NOVNOV’’ss etc.etc.

Coordinator interviewCoordinator interview

Discuss with environmental Discuss with environmental 
coordinatorcoordinator
•• Missing informationMissing information
•• Fill in gapsFill in gaps
•• Resolve questions Resolve questions wrtwrt permits, permits, 

malfunctions, etc.malfunctions, etc.
•• Review overall perception on compliance Review overall perception on compliance 

programprogram
•• Eliminate misconceptions of audit teamEliminate misconceptions of audit team

May take several hoursMay take several hours

Coordinator, part 2Coordinator, part 2
Do not focus on negative findings onlyDo not focus on negative findings only
Provide positive feedbackProvide positive feedback
Do not provide detailed oral reportDo not provide detailed oral report
Discuss corrective actions requiredDiscuss corrective actions required
Reporting obligations should be Reporting obligations should be 
emphasizedemphasized
Supply answers to auditor questionsSupply answers to auditor questions
May require an additional walk throughMay require an additional walk through
Have coordinator look over all worksheetsHave coordinator look over all worksheets
Auditor brings observations from other Auditor brings observations from other 
plantsplants
Provide follow up actionsProvide follow up actions
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Post audit meetingPost audit meeting

Idea direction of compliance costsIdea direction of compliance costs
Adequacy of current control devicesAdequacy of current control devices
Whether the personnel are following Whether the personnel are following 
rules, policies and proceduresrules, policies and procedures
May require immediate actionsMay require immediate actions
Express in positive termsExpress in positive terms
Attitude of management based on Attitude of management based on 
audit team attitudesaudit team attitudes

PostPost--audit, part 2audit, part 2

Should discuss positive aspects of Should discuss positive aspects of 
audit findingsaudit findings
Review what was learned by Review what was learned by 
interviewing regulatory agenciesinterviewing regulatory agencies
Discussion of potential liabilitiesDiscussion of potential liabilities
List of recommendations for List of recommendations for 
violations or potential violationsviolations or potential violations
To do list to correct environmental To do list to correct environmental 
problems that do not pose immediate problems that do not pose immediate 
problemsproblems

PostPost--audit, part 3audit, part 3

Prioritize list of recommendationsPrioritize list of recommendations
Communicate a wish list to improve Communicate a wish list to improve 
compliancecompliance
Pollution prevention ideas and Pollution prevention ideas and 
opportunitiesopportunities
Steps to be taken regarding future Steps to be taken regarding future 
regulationsregulations
Note manager commentsNote manager comments

PostPost--audit, part 4audit, part 4

Agreements should be documented Agreements should be documented 
in audit reportin audit report
Plant manager to correct incorrect Plant manager to correct incorrect 
information and misconceptionsinformation and misconceptions

ReportReport

Written intended for corporate or Written intended for corporate or 
plant managementplant management
Findings of audit teamFindings of audit team
Note lapses of systemNote lapses of system
Documents where policing of Documents where policing of 
systems has been inadequatesystems has been inadequate
Effective tool to upgrade plants Effective tool to upgrade plants 
compliance management systemcompliance management system

Report, part 2Report, part 2

Format should meet conditions of the Format should meet conditions of the 
original audit purpose original audit purpose 
Format variesFormat varies
•• Audits designed to assist plant Audits designed to assist plant 

management in obtaining or management in obtaining or 
maintaining compliance maintaining compliance 
(recommendations)(recommendations)

•• Audits designed to inform corporate Audits designed to inform corporate 
management of potential and real management of potential and real 
liabilities (factual information)liabilities (factual information)
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Report, part 3Report, part 3

May have to issue two reports, one May have to issue two reports, one 
for plant, one for corporatefor plant, one for corporate
Start with audit purposeStart with audit purpose
List dates and audit team membersList dates and audit team members
Can be used as evidence of plantCan be used as evidence of plant’’s s 
compliance status reportcompliance status report

Report sectionsReport sections

Executive Summary Executive Summary 
IntroductionIntroduction
Scope of workScope of work
Review of FindingsReview of Findings
Conclusions and recommendationsConclusions and recommendations

IntroductionIntroduction

Audit purposeAudit purpose
Dates of auditDates of audit
Times of auditTimes of audit
Audit participantsAudit participants
Summary of plant facilities coveredSummary of plant facilities covered
Procedures followed during the auditProcedures followed during the audit
Summary of recommendationsSummary of recommendations

Audit scopeAudit scope

Brief description of facility including Brief description of facility including 
historyhistory
Environmental impacts of facilityEnvironmental impacts of facility
All environmental permits and All environmental permits and 
restrictionsrestrictions
Review of regulations affecting Review of regulations affecting 
facilityfacility
Review of corporate policies, Review of corporate policies, 
procedures, etc.procedures, etc.
Violation historiesViolation histories

FindingsFindings

Including worksheet summariesIncluding worksheet summaries
Description of each source of Description of each source of 
environmental impactenvironmental impact
•• Identification of eachIdentification of each
•• Assessment of compliance of each with Assessment of compliance of each with 

applicable regulations and policies applicable regulations and policies 
•• Acknowledgement of proper operationAcknowledgement of proper operation
•• Listing of each deficiencyListing of each deficiency

ConclusionsConclusions
Comments, both positive and negative Comments, both positive and negative 
regarding plant operationsregarding plant operations
Specific recommendations needing prompt Specific recommendations needing prompt 
correctionscorrections
General recommendations on policies and General recommendations on policies and 
proceduresprocedures
Narrative summary of plant statusNarrative summary of plant status
Assessment of liabilitiesAssessment of liabilities
Restrictions to expansionRestrictions to expansion
Reviewing environmental control systems Reviewing environmental control systems 
against present and future regulationsagainst present and future regulations
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Conclusions, part 2Conclusions, part 2

Comprehensive summary of Comprehensive summary of 
reporting requirementsreporting requirements
Inventory of worksheetsInventory of worksheets

Types of audit reportsTypes of audit reports

Plant management reportPlant management report
•• BriefBrief
•• Turned over to other managersTurned over to other managers
•• Little emphasis on background Little emphasis on background 

informationinformation
•• List findings and recommendationsList findings and recommendations

Those that must be followed immediatelyThose that must be followed immediately
Those that are discretionary and not Those that are discretionary and not 
mandatorymandatory

•• Schedule follow up visitSchedule follow up visit

Reports, part 2Reports, part 2

•• NonNon--mandatory itemsmandatory items
Energy efficiencyEnergy efficiency
Pollution prevention opportunitiesPollution prevention opportunities
Waste reductions and avoidances Waste reductions and avoidances 
Quality considerationsQuality considerations
Maintenance efficiencyMaintenance efficiency
Cost avoidance itemsCost avoidance items
Byproduct and product recoveryByproduct and product recovery

•• Look at regulatory trends Look at regulatory trends 

Reports, part 3Reports, part 3

Corporate reportsCorporate reports
•• ComprehensiveComprehensive
•• Details of the plantDetails of the plant

HistoryHistory
Surroundings areasSurroundings areas
OperationsOperations
Regulatory environmentRegulatory environment
Product linesProduct lines
Compliance historyCompliance history

•• Names of audit team and each Names of audit team and each 
employee interviewedemployee interviewed

Reports, part 4Reports, part 4

•• Questionnaires and data sheets in Questionnaires and data sheets in 
appendixappendix

•• Detailed review of regulations and Detailed review of regulations and 
policies based on mediapolicies based on media

•• Only areas of liability should be covered Only areas of liability should be covered 
if in the scope of auditif in the scope of audit

•• Specific findings and general trendsSpecific findings and general trends
•• Mention only violations based on root Mention only violations based on root 

causescauses
•• List of recommendations as decision List of recommendations as decision 

guidelinesguidelines

Reports, part 5Reports, part 5

•• Undergo a review fromUndergo a review from
LegalLegal
Plant management and staffPlant management and staff

•• Facts onlyFacts only

Review audit report by plant Review audit report by plant 
management before publishing as management before publishing as 
finalfinal
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Follow upFollow up

Ensure recommendations are Ensure recommendations are 
followedfollowed
Requiring comprehensive Requiring comprehensive 
management systemmanagement system
Assess effectiveness of Assess effectiveness of 
recommendationsrecommendations

Specific Regulations Specific Regulations 
Covered in an AuditCovered in an Audit

Major environmental lawsMajor environmental laws
Clean Air ActClean Air Act
Clean Water ActClean Water Act
Resource Conservation and Recovery ActResource Conservation and Recovery Act
Comprehensive Environmental Response Comprehensive Environmental Response 
Compensation and Liability ActCompensation and Liability Act
Superfund Amendments and Reauthorization ActSuperfund Amendments and Reauthorization Act
Emergency Planning and Community Right to Emergency Planning and Community Right to 
Know ActKnow Act
Toxic Substances Control ActToxic Substances Control Act
Pollution Prevention ActPollution Prevention Act
Safe Drinking Water ActSafe Drinking Water Act
Federal Insecticide, Rodenticide and Fungicide ActFederal Insecticide, Rodenticide and Fungicide Act
National Environmental Policy ActNational Environmental Policy Act
Hazardous Materials Transportation ActHazardous Materials Transportation Act

For a more detailed summary of For a more detailed summary of 
listing more specific regulations see listing more specific regulations see 
Appendix to this handout.Appendix to this handout.

Major EPA regulations Major EPA regulations 
40 Code of Federal Register (CFR)40 Code of Federal Register (CFR)

Air, 49Air, 49--9797
Water, 100Water, 100--135135
Drinking Water, 136Drinking Water, 136--149149
Pesticides, 150Pesticides, 150--180180
Radiation, 190Radiation, 190--197197
Noise Abatement, 201Noise Abatement, 201--211211
Ocean Dumping, 220Ocean Dumping, 220--238238
Solid Waste, 240Solid Waste, 240--258258
Hazardous Waste, 260Hazardous Waste, 260--282282

EPA, Contd.EPA, Contd.

Superfund, 300Superfund, 300--374374
Pretreatment, 401Pretreatment, 401--471471
Sewage Sludge, 501Sewage Sludge, 501--503503
Energy Policy, 600Energy Policy, 600--610610
Toxic substances, 700Toxic substances, 700--799799
Air Pollution Control, 1039Air Pollution Control, 1039--1068 1068 
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Major health and safety regulationsMajor health and safety regulations
29 CFR 1910. Subpart29 CFR 1910. Subpart

A A -- General General -- .1.1--.8.8
B B –– Federal Standard Federal Standard -- .11.11--.19.19
D D –– Walking Working Surfaces Walking Working Surfaces -- .21.21--.30.30
E E –– Means of Egress Means of Egress -- .33.33--.39.39
F F –– Powered Platform Powered Platform -- .66.66--.68.68
G G -- Occupational Health Occupational Health -- .94.94--.98.98
H H –– Hazardous materials Hazardous materials -- .101.101--.126.126
I I -- PPE PPE -- .132.132--.138.138
J J –– General Environmental General Environmental -- .141.141--.147.147
K K –– Medical and First Aid Medical and First Aid -- .151.151--.152.152

OSHA OSHA –– Contd.Contd.
L L –– Fire Protection Fire Protection -- .155.155--.165.165
M M –– Compressed gases Compressed gases -- .169.169
N N –– Materials handling Materials handling -- .176.176--.184.184
O O –– Machinery Machinery -- .211.211--.219.219
P P –– Hand and Portable Power Tools Hand and Portable Power Tools -- .241.241--
.244.244
Q Q –– Welding, Cutting Welding, Cutting -- .251.251--.255.255
R R –– Special Industries Special Industries -- .261.261--.272.272
S S –– Electrical Electrical -- .301.301--.399.399
T T –– Commercial Diving Commercial Diving -- .410.410--.441.441
Z Z –– Toxic/Hazardous Substances Toxic/Hazardous Substances -- .1000.1000--
.1450.1450

Major DOTMajor DOT
49 CFR49 CFR

Hazardous materials  and oil Hazardous materials  and oil 
transportation, 105transportation, 105--110110
Oil transportation, 130Oil transportation, 130
Hazardous Materials, 171Hazardous Materials, 171--180, 172180, 172

Environmental Environmental 
Management System Management System 

(EMS)(EMS)
System AuditsSystem Audits

Stages of an EMSStages of an EMS

Unprepared (noncompliance)Unprepared (noncompliance)
Aware/Reactive (in compliance)Aware/Reactive (in compliance)
Proactive/Participatory (pollution Proactive/Participatory (pollution 
prevention)prevention)
Mainstreaming (management Mainstreaming (management 
system)system)
Mature and Highly Integrative Mature and Highly Integrative 
(sustainable development)(sustainable development)

What is an EMS?What is an EMS?

An environmental management 
system is the organizational 
structure, procedures, processes and 
resources needed to implement and 
maintain policies, objectives and 
responsibilities, utilizing all planned 
and systematic activities including 
control mechanisms and continual 
improvement addressing an 
organization’s affect upon the 
environment.
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ISOISO

Charted in 1946Charted in 1946
First developed ISO 9000 First developed ISO 9000 –– QualityQuality
In 1993 In 1993 –– EMS startedEMS started
1996 1996 -- Published as finalPublished as final
VoluntaryVoluntary

ISO 14000 SeriesISO 14000 Series

14001 14001 –– EMSEMS
14004 14004 –– EMS GuidanceEMS Guidance
14010 14010 –– Principles of AuditingPrinciples of Auditing
14011 14011 –– Procedures for auditingProcedures for auditing
14012 14012 –– Auditor qualificationsAuditor qualifications
14031 14031 –– Environmental Performance Environmental Performance 
Evaluation SystemsEvaluation Systems

Life Cycle Assessment (LCA)Life Cycle Assessment (LCA)

14041 14041 –– Guiding principles of LCAGuiding principles of LCA
14042 14042 –– Inventory analysisInventory analysis
14043 14043 –– Impact AnalysisImpact Analysis
14044 14044 –– Improvement AssessmentImprovement Assessment

Environmental labelingEnvironmental labeling

14021 14021 –– Principles of all claimsPrinciples of all claims
14024 14024 –– EcoEco--label seal of approval label seal of approval 
programsprograms
14025 14025 –– Manufacturer self Manufacturer self --
declaration claimsdeclaration claims
14060 14060 –– Environmental aspects in Environmental aspects in 
product standardsproduct standards

EMS DriversEMS Drivers

Mandated by international tradeMandated by international trade
Government or contractor Government or contractor 
requirementsrequirements
Regulatory enforcement agenciesRegulatory enforcement agencies
Eliminating duplicative auditsEliminating duplicative audits
Greater public confidence in Greater public confidence in 
companycompany
Marketing advantagesMarketing advantages

EMS BenefitsEMS Benefits
Ensure environmental/regulatory and legal Ensure environmental/regulatory and legal 
compliancecompliance
Achieve trade group recognitionAchieve trade group recognition
Assist with employee succession and retainageAssist with employee succession and retainage
Save money and other resourcesSave money and other resources
Improve operating efficiencyImprove operating efficiency
Address potential privatizationAddress potential privatization
Provide examples of leadershipProvide examples of leadership
Improve public imageImprove public image
Improve environmental performanceImprove environmental performance
Reduce environmental risksReduce environmental risks
Get a better bond ratingGet a better bond rating



28

Developing an EMSDeveloping an EMS

Long term objectives requiredLong term objectives required
66--24 months to develop24 months to develop
Consider other systems developed to Consider other systems developed to 
reduce costsreduce costs
Integrate with other systemsIntegrate with other systems

EMS ElementsEMS Elements
Legal requirementsLegal requirements
Environmental aspectsEnvironmental aspects
Life cycle analysisLife cycle analysis
Allocate resourcesAllocate resources
Pollution preventionPollution prevention
Measure performance against policyMeasure performance against policy
Audit systemAudit system
Lines of communication, both internal and Lines of communication, both internal and 
externalexternal
Encourage suppliersEncourage suppliers

Environmental Management Environmental Management 
System (EMS) BasicsSystem (EMS) Basics

Some Basic ElementsSome Basic Elements
PlanPlan
•• Identify significant environmental aspectsIdentify significant environmental aspects
•• Establish program goals and objectivesEstablish program goals and objectives
•• Develop policyDevelop policy

CheckCheck
•• Conduct auditsConduct audits
•• Monitor and measureMonitor and measure
•• Prepare corrective actionsPrepare corrective actions

DoDo
•• Conduct trainingConduct training
•• Establish operational ControlsEstablish operational Controls
•• Develop environmental management programDevelop environmental management program

ActAct
•• Review progressReview progress
•• Make necessary changesMake necessary changes

Success FactorsSuccess Factors
Commitment from senior managementCommitment from senior management
Designate staff to be a Core Team to act as a Designate staff to be a Core Team to act as a 
cheerleadercheerleader
Committed EMRCommitted EMR
Involvement of all employees within the fencelineInvolvement of all employees within the fenceline
Dedicated resourcesDedicated resources
Requires a link to overall strategic plan of Requires a link to overall strategic plan of 
organizationorganization
Requires sufficient time to develop and Requires sufficient time to develop and 
implement the EMSimplement the EMS
Proper follow through on the checking and acting Proper follow through on the checking and acting 
componentscomponents
Willingness to make the cultural change required Willingness to make the cultural change required 
of the programof the program

EMS Principles for Managers EMS Principles for Managers 
Recognize environmental management Recognize environmental management 
has a high priorityhas a high priority
Create a process to communicateCreate a process to communicate
Determine applicable legal requirementsDetermine applicable legal requirements
Foster commitment to protect Foster commitment to protect 
environmentenvironment
Assign responsibilitiesAssign responsibilities
Encourage life cycle assessmentsEncourage life cycle assessments
Locate resources, including trainingLocate resources, including training
Review audit resultsReview audit results
Work with contractors and suppliersWork with contractors and suppliers
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Environmental PolicyEnvironmental Policy
Should cover the followingShould cover the following
•• Pollution preventionPollution prevention
•• Compliance with legal and other requirementsCompliance with legal and other requirements
•• Continuous improvementContinuous improvement

Broad and limited to 1 pageBroad and limited to 1 page
Consider organizationConsider organization’’s environmental s environmental 
mission, vision and core valuesmission, vision and core values
Framework for setting objectives and Framework for setting objectives and 
targetstargets
Communicated both internally and Communicated both internally and 
externallyexternally

PlanningPlanning

Environmental aspectsEnvironmental aspects
Legal and other requirementsLegal and other requirements
Objectives and targetsObjectives and targets
Environmental  management Environmental  management 
programprogram

Key DefinitionsKey Definitions
Environmental Aspect – The element of 
an organization’s activities, products or 
services that can interact with the 
environment.

Environmental Impact – Any change to 
the environment, whether adverse or 
beneficial, wholly or partially resulting 
from an organization's activities, products 
or services, can be positive or negative

Legal and Other RequirementsLegal and Other Requirements

Legal and Other includeLegal and Other include
•• Laws and regulationsLaws and regulations
•• PermitsPermits
•• Enforcement actionsEnforcement actions
•• Standards and codesStandards and codes

Establish a master list of these and Establish a master list of these and 
maintain it frequentlymaintain it frequently

Objectives and targetsObjectives and targets
Environmental Objective – An overall 
environmental goal, arising from the 
environmental policy, that an organization 
sets itself to achieve, which is quantifiable, 
where practicable.  Ex. Reduce energy 
usage.

Environmental Target – A detailed 
performance requirement, quantified 
where practicable, that arises form the 
environmental objectives and that needs 
to be set and met in order to achieve 
those objectives.  Ex. Reduce blower 
energy usage by 20% within one year.

Environmental Management Environmental Management 
Program (EMP)Program (EMP)

Designate responsibility parties Designate responsibility parties 
across entire organizationacross entire organization
Designed to meet objectives and Designed to meet objectives and 
targetstargets
Names and time frames to achieveNames and time frames to achieve
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ImplementationImplementation

Roles and responsibilitiesRoles and responsibilities
•• ResourcesResources
•• Designate names or positionsDesignate names or positions

Training, awareness and competenceTraining, awareness and competence
•• Importance of conformance with Importance of conformance with 

practices and procedures of EMSpractices and procedures of EMS
•• Environmental impacts of their jobs Environmental impacts of their jobs 

dutiesduties
•• Roles and responsibilities for achieving Roles and responsibilities for achieving 

EMS conformanceEMS conformance
•• Consequences of deviating from EMSConsequences of deviating from EMS

Implementation, contd.Implementation, contd.

CommunicationCommunication
•• EMS and environmental aspectsEMS and environmental aspects
•• InternalInternal
•• ExternalExternal

DocumentationDocumentation
•• Paper or electronicPaper or electronic
•• DirectionDirection

Document ControlDocument Control
•• LocateLocate
•• Reviewed and revisedReviewed and revised

Implementation, page 3Implementation, page 3

Operational controlsOperational controls
•• Identified with environmental aspectsIdentified with environmental aspects
•• MaintenanceMaintenance

Emergency preparedness/responseEmergency preparedness/response
•• AccidentsAccidents
•• Mitigate environmental impactsMitigate environmental impacts
•• TestTest

CheckingChecking

Monitoring and measuringMonitoring and measuring
•• Documented proceduresDocumented procedures
•• CalibrationCalibration
•• RecordsRecords

Nonconformances/Corrective ActionsNonconformances/Corrective Actions
•• Procedures to handle and investigate Procedures to handle and investigate 

nonconformancesnonconformances
•• Procedures to correctProcedures to correct
•• Implement and record changes to Implement and record changes to 

ProceduresProcedures

Checking, Page 2Checking, Page 2

RecordsRecords
•• Procedures to identify, maintain and Procedures to identify, maintain and 

dispositiondisposition
•• Legible, identifiable, traceableLegible, identifiable, traceable
•• Training, auditsTraining, audits
•• Stored and maintained to be retrievableStored and maintained to be retrievable
•• Retention time establishedRetention time established

Checking, page 3Checking, page 3

Management system auditsManagement system audits
•• PeriodicPeriodic
•• Determine if EMS complies with Determine if EMS complies with 

standardsstandards
•• ProcedureProcedure

Scope Scope 
FrequencyFrequency
MethodologyMethodology

•• Roles and responsibilities for auditorsRoles and responsibilities for auditors
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Checking, page 4Checking, page 4

Management reviewManagement review
•• Top management conducts and sets Top management conducts and sets 

frequencyfrequency
•• Continuing suitability, adequacy and Continuing suitability, adequacy and 

effectivenesseffectiveness
•• Ensure process supportsEnsure process supports
•• DocumentedDocumented
•• Address policy, objectives, etc.Address policy, objectives, etc.

EMS Document PyramidEMS Document Pyramid

PolicyPolicy
ManualManual
ProceduresProcedures
Operating criteriaOperating criteria
RecordsRecords
EMS Document directoryEMS Document directory

EMS ManualEMS Manual
2525--30 pages30 pages
Overview of the EMSOverview of the EMS
Identify management functionsIdentify management functions
Communicate environmental policy and Communicate environmental policy and 
objectivesobjectives
Reference EMS proceduresReference EMS procedures
Briefly address requirements of ISO 14000Briefly address requirements of ISO 14000
Not required by ISO 14000Not required by ISO 14000
Separate document or a part of itSeparate document or a part of it
Can be used in trainingCan be used in training

EMS Manual, Part 2EMS Manual, Part 2
Which EMS elements apply to the unitWhich EMS elements apply to the unit
Draft should containDraft should contain
•• Title, scope and field of applicationTitle, scope and field of application
•• Table of contentsTable of contents
•• IntroductionIntroduction
•• Date of issue, how modified and updated Date of issue, how modified and updated 
•• Policies and objectivesPolicies and objectives
•• Organizational structureOrganizational structure
•• EMS elementsEMS elements
•• EMS DefinitionsEMS Definitions
•• Cross references and indexCross references and index
•• AppendixAppendix

ProceduresProcedures
PurposePurpose
ScopeScope
ResponsibilitiesResponsibilities
Activities are performed, where and by Activities are performed, where and by 
whom and whywhom and why
Documentation requiredDocumentation required
What controls are to be appliedWhat controls are to be applied
Involve supervisory and operating staff in Involve supervisory and operating staff in 
writing writing 
22--10 pages10 pages
Written, diagrams, flow charts, videosWritten, diagrams, flow charts, videos
Use simple words and short sentencesUse simple words and short sentences
Should have date of issue, issuer, etc.Should have date of issue, issuer, etc.

Operating Criteria (Work Operating Criteria (Work 
Instructions)Instructions)

Tells the how to conduct a procedure Tells the how to conduct a procedure 
or taskor task
Also referred to as an SOPAlso referred to as an SOP
Step by step Step by step 
11--2 pages2 pages
Operating criteria, Operating criteria, 
How to start up, operate, shut down, How to start up, operate, shut down, 
monitor, etc.monitor, etc.
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RecordsRecords

IncludeInclude
•• PermitsPermits
•• Employee trainingEmployee training
•• Audits and other reviewsAudits and other reviews
•• Monitoring recordsMonitoring records
•• CorrespondenceCorrespondence

Retained to demonstrate conformance Retained to demonstrate conformance 
with EMSwith EMS

Records, page 2Records, page 2

LegibleLegible
IdentifiableIdentifiable
TraceableTraceable
Protected form lost or deteriorationProtected form lost or deterioration
Retention time for eachRetention time for each

Document ControlDocument Control
Written procedureWritten procedure
•• IdentificationIdentification
•• IndexingIndexing
•• FilingFiling
•• CollectionCollection
•• StagerStager
•• MaintenanceMaintenance
Periodically reviewed and revised, updated Periodically reviewed and revised, updated 
and approvedand approved
Current editions must be available at all Current editions must be available at all 
locations that are affectedlocations that are affected
Ensure expired documents are promptly Ensure expired documents are promptly 
removedremoved
StandardizedStandardized

EMS AuditsEMS Audits

Three levelsThree levels
•• First partyFirst party
•• Second partySecond party
•• Third partyThird party

First party evaluates its own EMS, First party evaluates its own EMS, 
internal auditinternal audit
Second party evaluates suppliers, Second party evaluates suppliers, 
contractors, etc.contractors, etc.
Third party evaluates for certification Third party evaluates for certification 
or regulatory complianceor regulatory compliance

ISO definitionISO definition

Audit – A planned, independent and 
documented assessment to 
determine whether agreed upon 
requirements are being met

ISO 14000 audit documentsISO 14000 audit documents

1401014010
•• General principlesGeneral principles
•• Guidance on how to conduct an auditGuidance on how to conduct an audit
•• Terms and principlesTerms and principles

1401114011
•• Establishes a general procedures for Establishes a general procedures for 

how to conduct an EMS audithow to conduct an EMS audit

1401214012
•• Auditor Auditor qualifiactionsqualifiactions
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EMS AuditEMS Audit

How well does the EMS as a whole How well does the EMS as a whole 
commit to achievement of the commit to achievement of the 
environmental objectives, regulatory environmental objectives, regulatory 
and other requirements?and other requirements?

Audits, page 2Audits, page 2

Measures adequacy of the EMSMeasures adequacy of the EMS
Not regulatory complianceNot regulatory compliance
Documentation is reviewedDocumentation is reviewed
Key activities observedKey activities observed
Objective evidence is gatheredObjective evidence is gathered
Verifies whether the EMS meets Verifies whether the EMS meets 
program objectivesprogram objectives
Conducted periodicallyConducted periodically

Audits, page 3Audits, page 3

Conforms to planned arrangement so Conforms to planned arrangement so 
environmental managementenvironmental management
Determine if the EMS has been Determine if the EMS has been 
properly implemented and properly implemented and 
maintainedmaintained
Provide information on the status of Provide information on the status of 
the EMS in the form of the audit the EMS in the form of the audit 
resultsresults

Audits, page 4Audits, page 4

Different from regulatory auditsDifferent from regulatory audits
Regulatory audits evaluate against Regulatory audits evaluate against 
legal requirementslegal requirements
Scopes of EMS audit looks at the big Scopes of EMS audit looks at the big 
picturepicture
Scope of regulatory audit is to Scope of regulatory audit is to 
evaluate  against specific evaluate  against specific 
requirementsrequirements
EMS audit may spot check for EMS audit may spot check for 
compliancecompliance

33rdrd Party auditParty audit

CertificationCertification
•• Objective evidence to verify whether EMS is Objective evidence to verify whether EMS is 

functioning as describedfunctioning as described
•• Whether the EMS conforms to ISO 14001 or Whether the EMS conforms to ISO 14001 or 

another standardanother standard
•• Certification of registration may be issued if Certification of registration may be issued if 

the audit conformsthe audit conforms

SelfSelf--declarationdeclaration
•• Declares publicly that it conformsDeclares publicly that it conforms
•• Not as usefulNot as useful

Audit principlesAudit principles

Auditors must Auditors must 
•• Be knowledgeable of the system and Be knowledgeable of the system and 

processes being evaluatedprocesses being evaluated
•• Demonstrate good interviewing and Demonstrate good interviewing and 

communications skillscommunications skills
•• Be independent of the activity being Be independent of the activity being 

auditedaudited
•• Act objectivelyAct objectively
•• Possess strong research skillsPossess strong research skills
•• Know what to look forKnow what to look for
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Planning an EMS AuditPlanning an EMS Audit

Selection of an audit teamSelection of an audit team
Determination of audit objectives Determination of audit objectives 
and scopeand scope
Identification of the audit criteriaIdentification of the audit criteria
Planning of the audit programPlanning of the audit program
Confirmation of the audit with the Confirmation of the audit with the 
clientclient
Developing checklists and working Developing checklists and working 
documentsdocuments

Lead AuditorLead Auditor

Select a lead auditorSelect a lead auditor
•• Leads the audit teamLeads the audit team
•• Plans the audit program Plans the audit program 
•• Selects the other auditorsSelects the other auditors
•• Ensures the audit successEnsures the audit success
•• Manages the audit to ensure that it is Manages the audit to ensure that it is 

effective, efficient and completed within effective, efficient and completed within 
the boundariesthe boundaries

Lead Auditor, page 2Lead Auditor, page 2

•• Defines the scope of the audit in Defines the scope of the audit in 
consultation with the clientconsultation with the client

•• Collects background informationCollects background information
•• Verifies that ISO 14000 elements have Verifies that ISO 14000 elements have 

been metbeen met
•• Ensures there are no conflicts of interest Ensures there are no conflicts of interest 

among team membersamong team members
•• Assigns and directs audit team tasksAssigns and directs audit team tasks
•• Coordinates the development of Coordinates the development of 

checklists, protocols, etc.checklists, protocols, etc.

Lead Auditor, page 3Lead Auditor, page 3

•• Briefs audit teamBriefs audit team
•• Mediates problems encountered during Mediates problems encountered during 

the auditthe audit
•• Represents the audit team in meetings Represents the audit team in meetings 

with facility representativeswith facility representatives
•• Reports the results of the audit to Reports the results of the audit to 

facilityfacility
•• Makes final decisions for the audit teamMakes final decisions for the audit team

ISO Lead Auditor qualificationsISO Lead Auditor qualifications

Demonstrates an understanding of Demonstrates an understanding of 
the EMSthe EMS
Selected by the clientSelected by the client
Should have completed 15 hours of Should have completed 15 hours of 
auditingauditing
Should have completed at least 3 Should have completed at least 3 
auditsaudits
Completed an audit as an acting lead Completed an audit as an acting lead 
auditorauditor
Criteria met within 3 yearsCriteria met within 3 years

Define the scope and objectives of Define the scope and objectives of 
the auditthe audit

Lead auditor and client determine Lead auditor and client determine 
scope and objectivesscope and objectives
Scope determines background of Scope determines background of 
other audit team membersother audit team members
Objectives, what do I want to get Objectives, what do I want to get 
from the auditfrom the audit
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Audit objectivesAudit objectives
Reasons for conducting the auditReasons for conducting the audit
•• Determine if EMS conforms with the Determine if EMS conforms with the 

EMS criteriaEMS criteria
•• Determine of the EMS has been properly Determine of the EMS has been properly 

implemented and maintainedimplemented and maintained
•• Identify areas where improvements can Identify areas where improvements can 

be made to the EMSbe made to the EMS
•• Ensure suitability and effectiveness of Ensure suitability and effectiveness of 

EMSEMS
•• Meet the requirements of a customer or Meet the requirements of a customer or 

facilityfacility
•• Prepare for an ISO registrationPrepare for an ISO registration

Boundaries of the auditBoundaries of the audit

ScopeScope
•• What am I auditing?What am I auditing?

OrganizationOrganization
FacilityFacility
EMS elementsEMS elements
ActivitiesActivities
OrganizationOrganization

•• What criteria am I auditing against?What criteria am I auditing against?
ISO standardsISO standards
Regulatory requirementsRegulatory requirements

Audit teamAudit team

Client determines size and make up Client determines size and make up 
of teamof team
Consider familiarity with the Consider familiarity with the 
processes, facilities, etc. being processes, facilities, etc. being 
auditedaudited
No. of auditors neededNo. of auditors needed
Potential conflicts of interestPotential conflicts of interest
Requirements of the facilityRequirements of the facility

Team compositionTeam composition

How many days and auditors are How many days and auditors are 
neededneeded
Large organizations require more Large organizations require more 
due to size and complexitydue to size and complexity
Smaller organizations may need only Smaller organizations may need only 
2 auditors2 auditors
Schedule audits by areaSchedule audits by area
May need technical expertsMay need technical experts

Team TasksTeam Tasks
Collect, analyze, interpret and Collect, analyze, interpret and 
document audit findings and evidencedocument audit findings and evidence
Auditors shouldAuditors should
•• Follow lead auditorFollow lead auditor’’s directions direction
•• Carry out assigned tasksCarry out assigned tasks
•• Prepare and develop working documentsPrepare and develop working documents
•• Collecting and interpreting audit evidenceCollecting and interpreting audit evidence
•• Documenting audit findingsDocumenting audit findings
•• Safeguarding documentsSafeguarding documents
•• Assisting in the writing of the audit reportAssisting in the writing of the audit report

ISO Auditor qualificationsISO Auditor qualifications

Education and work experience Education and work experience 
Five years work experience in below Five years work experience in below 
areasareas
Knowledge of the following:Knowledge of the following:
•• Environmental science and technologyEnvironmental science and technology
•• Environmental aspects of operationsEnvironmental aspects of operations
•• RegulationsRegulations
•• EMS systems and standardsEMS systems and standards
•• Audit procedures, processes and Audit procedures, processes and 

techniquestechniques
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Qualifications, page 2Qualifications, page 2
Formal and on the job training in auditingFormal and on the job training in auditing
OJT should cover 4 audits and 20 work daysOJT should cover 4 audits and 20 work days
Occurred within 3 yearsOccurred within 3 years
Posses skillsPosses skills
•• Speaking and writing abilitiesSpeaking and writing abilities
•• Strong interpersonal skillsStrong interpersonal skills
•• Act objectivelyAct objectively
•• Be organizedBe organized
•• EthicalEthical

Continue to maintain skills and knowledge Continue to maintain skills and knowledge 
though educationthough education

Selecting an auditorSelecting an auditor

Interview candidateInterview candidate
Give a written and oral assessmentGive a written and oral assessment
Review of written workReview of written work
Contact former employers, etc.Contact former employers, etc.
Create a role playing exerciseCreate a role playing exercise
Participate in audit under directionParticipate in audit under direction
Consider professional certifications Consider professional certifications 
and licensesand licenses

Auditee requirementsAuditee requirements

Inform employees and seek Inform employees and seek 
cooperationcooperation
Provide facilitiesProvide facilities
Providing hosts for the audit teamProviding hosts for the audit team
Provide access to records, personnel Provide access to records, personnel 
and operationsand operations
Cooperating with auditorsCooperating with auditors
Receives audit report and determines Receives audit report and determines 
corrective actionscorrective actions

Audit itemsAudit items

PoliciesPolicies
ProceduresProcedures
PracticesPractices
RequirementsRequirements

Audit criteriaAudit criteria

Compare to determine conformance Compare to determine conformance 
and nonconformanceand nonconformance
•• StandardsStandards
•• GuidelinesGuidelines
•• Organizational requirementsOrganizational requirements
•• Regulatory requirementsRegulatory requirements
•• EMS manualEMS manual
•• EMS aspects, objectivesEMS aspects, objectives

Audit planAudit plan

Include:Include:
•• Audit scope, objectives and criteriaAudit scope, objectives and criteria
•• Areas or functions to be auditedAreas or functions to be audited
•• Individuals with EMS responsibilitiesIndividuals with EMS responsibilities
•• Elements of EMS that have high priorityElements of EMS that have high priority
•• Company procedures for auditingCompany procedures for auditing
•• Guidance on how the audit is to be Guidance on how the audit is to be 

conducted and reportedconducted and reported
•• Identification of key reference Identification of key reference 

documentsdocuments
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Audit plan, page 2Audit plan, page 2

•• Dates and places for the auditDates and places for the audit
•• Expected time for audit activitiesExpected time for audit activities
•• Identification of audit team membersIdentification of audit team members
•• Schedule of meetingsSchedule of meetings
•• Confidentiality requirementsConfidentiality requirements
•• Retention requirementsRetention requirements
•• Audit report criteriaAudit report criteria

Working documentsWorking documents

Forms for documenting supporting Forms for documenting supporting 
evidence and findingsevidence and findings
Procedures and checklists to evaluate Procedures and checklists to evaluate 
EMS elementsEMS elements
Records of meetingsRecords of meetings
Maintained until the audit is Maintained until the audit is 
completedcompleted

ChecklistsChecklists

Structured list of points to evaluateStructured list of points to evaluate
Each point addressed as an openEach point addressed as an open--
ended questionended question
Intended to draw out information Intended to draw out information 
about the specific subjectabout the specific subject
Guides the course and conduct of the Guides the course and conduct of the 
auditaudit
Good format for recording objective Good format for recording objective 
evidenceevidence

Items on checklistsItems on checklists
Audit criteriaAudit criteria
Department procedure or function to be Department procedure or function to be 
auditedaudited
Key points to be evaluatedKey points to be evaluated
Asks the followingAsks the following
•• WhoWho
•• WhatWhat
•• When When 
•• Where Where 
•• WhyWhy
•• HowHow
•• Show meShow me

Lead auditor tasksLead auditor tasks

Review the EMS documentationReview the EMS documentation
•• Red flag if major problems encounteredRed flag if major problems encountered

Verify that the EMS conforms to ISO Verify that the EMS conforms to ISO 
1400114001
Samples the elements to determine Samples the elements to determine 
if the EMS conformsif the EMS conforms
Ensures the system has been Ensures the system has been 
properly implemented and properly implemented and 
maintainedmaintained

Document reviewDocument review

Before on site audit occursBefore on site audit occurs
Conducted by Lead AuditorConducted by Lead Auditor
Understand the core elements and Understand the core elements and 
interactioninteraction
Review of:Review of:
•• Environmental policyEnvironmental policy
•• EMS ManualEMS Manual
•• Procedures, programs and recordsProcedures, programs and records
•• Documents that describe the EMS requirementsDocuments that describe the EMS requirements
•• Significant environmental aspects listsSignificant environmental aspects lists
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Audit opening meetingAudit opening meeting

Conducted by lead auditorConducted by lead auditor
Introduces audit team membersIntroduces audit team members
Details the purpose of the auditDetails the purpose of the audit
Meets with operations managersMeets with operations managers
Confirms details of the auditConfirms details of the audit
Reviews schedule and audit elementsReviews schedule and audit elements
Determines logistical issuesDetermines logistical issues

Opening meetingOpening meeting

Sets time and date for closing Sets time and date for closing 
meetingmeeting
Explains how nonconformances are Explains how nonconformances are 
identified and recordedidentified and recorded
Reviews health and safety rules, Reviews health and safety rules, 
etc.etc.
Present overview of reporting Present overview of reporting 
mechanismsmechanisms
Discusses confidentialityDiscusses confidentiality
AnsersAnsers questions and seeks supportquestions and seeks support

Gathering audit evidenceGathering audit evidence

Information, records or statements Information, records or statements 
of fact  to determine whether EMS of fact  to determine whether EMS 
conforms to standards, etc.conforms to standards, etc.
Confirm:Confirm:
•• Documented procedures exist for Documented procedures exist for 

activities that affect the environmentactivities that affect the environment
•• Procedures are implementedProcedures are implemented
•• Adequate records are being consistently Adequate records are being consistently 

keptkept
•• Personnel that may impact the Personnel that may impact the 

environment have been properly trainedenvironment have been properly trained

EvidenceEvidence

Evidence gathered through:Evidence gathered through:
•• InterviewsInterviews
•• Examination of documentsExamination of documents
•• ObservationsObservations

Interview between 7Interview between 7--10 employees10 employees
Ask the right questionsAsk the right questions
Personnel should be identified before Personnel should be identified before 
the audit is startedthe audit is started

InterviewsInterviews

Target the right individuals by Target the right individuals by 
organizational chartorganizational chart
Do not limit questions to managersDo not limit questions to managers
Take good notes and put them in Take good notes and put them in 
writingwriting
Positive first impressionPositive first impression
Ask open ended questionsAsk open ended questions
What if?, SupposeWhat if?, Suppose
ListenListen

Interviewing, part 2Interviewing, part 2

Explain the purpose up frontExplain the purpose up front
Reassure the intervieweeReassure the interviewee
Stress the positive benefits of the Stress the positive benefits of the 
auditaudit
Never speak negatively or with Never speak negatively or with 
sarcasmsarcasm
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Interviewing QuestionsInterviewing Questions

What is your job title?What is your job title?
Describe your responsibilities and what Describe your responsibilities and what 
you doyou do
What is your company's environmental What is your company's environmental 
policy?policy?
What does the policy mean to you and What does the policy mean to you and 
how does it affect your job?how does it affect your job?
What training have your received?What training have your received?
Where are the procedures that affect you?Where are the procedures that affect you?
What kind of daily records do you keep?What kind of daily records do you keep?

AuditorAuditor
Auditors should beAuditors should be
•• AttentiveAttentive
•• PatientPatient
•• Pay close attention to responsesPay close attention to responses

Concentrate on what the interviewee is Concentrate on what the interviewee is 
sayingsaying
Keep good eye contactKeep good eye contact
Do not judgeDo not judge
Give one last chance to add informationGive one last chance to add information
Must acquire corroborate from records, Must acquire corroborate from records, 
observations and other evidenceobservations and other evidence

Document ReviewDocument Review

Review a sample of EMS documentsReview a sample of EMS documents
Confirm location of documentsConfirm location of documents
Document verificationDocument verification
•• Documents exist and are being followedDocuments exist and are being followed
•• Aspects identified for the area Aspects identified for the area 
•• Legal and other requirements identified Legal and other requirements identified 

for the areafor the area
•• Objectives and targets established for Objectives and targets established for 

the areathe area
•• EMP existsEMP exists

DocumentsDocuments

Documents address changing operationsDocuments address changing operations
Organizational chart existsOrganizational chart exists
Training recordsTraining records
Proof of communication with stakeholders Proof of communication with stakeholders 
and interested partiesand interested parties
Key EMS documents are current and Key EMS documents are current and 
identifiedidentified
Obsolete documents have been reviewedObsolete documents have been reviewed
Emergency preparedness is in placeEmergency preparedness is in place
Monitoring and measuring existsMonitoring and measuring exists

Documents, contd.Documents, contd.

Situations requiring corrective Situations requiring corrective 
actions have been closed outactions have been closed out
Environmental records are legible, Environmental records are legible, 
identifiable and traceableidentifiable and traceable
Managements review has occurredManagements review has occurred
Look for a liabilityLook for a liability
DonDon’’t go off on tangentst go off on tangents

Walk throughWalk through

Watchful eyeWatchful eye
Pay close attention to areas Pay close attention to areas 
identified as having a significant identified as having a significant 
environmental aspectenvironmental aspect
Do not jump to a conclusionDo not jump to a conclusion
Observations require further Observations require further 
examinationexamination
Observation requires corroborationObservation requires corroboration
Write down an observation, does not Write down an observation, does not 
necessarily require corrective actionnecessarily require corrective action
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Common problems encounteredCommon problems encountered

Apprehensive employeesApprehensive employees
Disgruntled employeesDisgruntled employees
Poor communicationPoor communication
Language barriersLanguage barriers
Bad timingBad timing
Outside distractionsOutside distractions
Mixed perceptionsMixed perceptions
Lack of interestLack of interest

RAB Code of EthicsRAB Code of Ethics
Auditor shall act:Auditor shall act:
•• ProfessionallyProfessionally
•• AccuratelyAccurately
•• UnbiasedUnbiased
•• Strive to increase confidenceStrive to increase confidence
•• No conflict of interestNo conflict of interest
•• No discuss audit informationNo discuss audit information
•• No commission or other benefitNo commission or other benefit
•• No false or misleading informationNo false or misleading information
•• Preface public statementsPreface public statements

NonconformancesNonconformances

Non-conformance – The non-fulfillment of 
a specific requirement, such as one or 
more EMS requirements have not been 
addressed, one or more EMS requirements 
have not been implemented, or several 
nonconformities exist that taken together, 
lead a reasonable auditor to conclude that 
one or more EMS requirements have not 
been addressed or implemented.

NonconformancesNonconformances

MajorMajor
•• Lack of an EMS element or procedure or Lack of an EMS element or procedure or 

a nona non--fulfilled requirement that fulfilled requirement that 
jeopardizes the EMS or the environmentjeopardizes the EMS or the environment

•• RecurringRecurring
•• Multiple minor nonconformancesMultiple minor nonconformances

MinorMinor
•• Observed lapse of a procedure or EMS Observed lapse of a procedure or EMS 

requirement requirement 
•• Single incidenceSingle incidence

Audit observationAudit observation

May be included in report or part of May be included in report or part of 
working papersworking papers
Not required to take formal Not required to take formal 
corrective actionscorrective actions
Not corroborated by other evidenceNot corroborated by other evidence

Nonconformance reportsNonconformance reports

1 page report1 page report
Reported to managementReported to management
Describe nature of nonconformanceDescribe nature of nonconformance
Locality, department, reference to Locality, department, reference to 
standardstandard
Exact observation of factsExact observation of facts
Cite documentsCite documents
Signature of manager required Signature of manager required 
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Closing meetingClosing meeting

Detail nonconformancesDetail nonconformances
Audit scope and objectives, findingsAudit scope and objectives, findings
Explanation of concern and Explanation of concern and 
significance of eachsignificance of each
Led by lead auditorLed by lead auditor
Questions are addressedQuestions are addressed
Audit disclaimerAudit disclaimer
How EMS conforms to audit criteriaHow EMS conforms to audit criteria
Sets target dates for Sets target dates for 
nonconformancesnonconformances

Audit reportAudit report

Summary of audit findingsSummary of audit findings
Evaluate the adequacy of the EMSEvaluate the adequacy of the EMS
Identify areas in need of Identify areas in need of 
improvementimprovement

Report should includeReport should include

List those who participated in auditList those who participated in audit
Restate scope and objectives, etc.Restate scope and objectives, etc.
Identify departments, areas auditedIdentify departments, areas audited
Identify documents, EMS manual Identify documents, EMS manual 
against which audit was conductedagainst which audit was conducted
Provide a short summary of each Provide a short summary of each 
nonconformance and observationnonconformance and observation
A general summary of the audit and A general summary of the audit and 
the extent of conformancethe extent of conformance

Corrective actionsCorrective actions

Eliminate the cause of a Eliminate the cause of a 
nonconformancenonconformance
Taken against deficiencies currently Taken against deficiencies currently 
presentpresent
Seeks to find root cause of a Seeks to find root cause of a 
nonconformancenonconformance
Establish corrective actionsEstablish corrective actions
Provide a time frame for completionProvide a time frame for completion
Establish responsible partiesEstablish responsible parties

Preventive actionsPreventive actions

Action taken to prevent a Action taken to prevent a 
nonconformancenonconformance
Seeks to identify root causesSeeks to identify root causes
Preemptive preventive action seeks Preemptive preventive action seeks 
to preclude corrective actionsto preclude corrective actions

Follow up actionsFollow up actions

Required to ensure preventive and Required to ensure preventive and 
corrective actions have occurredcorrective actions have occurred
May take the form of an auditMay take the form of an audit
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Property transfer Property transfer 
assessmentsassessments

akaaka: Phase I  and Phase II studies: Phase I  and Phase II studies

AKAAKA

Environmental due diligence auditEnvironmental due diligence audit
Environmental site assessmentEnvironmental site assessment
Property transfer assessmentProperty transfer assessment
Environmental baseline assessmentEnvironmental baseline assessment
Preliminary hazardous waste site Preliminary hazardous waste site 
surveysurvey
Phase I assessmentPhase I assessment

National StandardsNational Standards
American Society of Testing and American Society of Testing and 
MaterialsMaterials
•• E.1527E.1527--00 00 -- Phase I Site Environmental Phase I Site Environmental 

Assessment ProcessAssessment Process
•• E.1528E.1528--00 00 –– Transaction Screening Transaction Screening 

ProcessProcess
•• E.1903E.1903--97 97 –– Phase II Environmental Phase II Environmental 

Site Assessment ProcessSite Assessment Process
•• E.2018E.2018--01 01 –– Baseline Property Condition Baseline Property Condition 

Assessment ProcessAssessment Process
•• D.6008D.6008--96 96 ––Standard Practice for Standard Practice for 

Conducting Baseline SurveysConducting Baseline Surveys

WhyWhy

Environmental liabilityEnvironmental liability
•• Regulations Regulations -- CERCLA (Superfund)CERCLA (Superfund)
•• ContaminationContamination
•• Potentially Responsible Party (PRP)Potentially Responsible Party (PRP)

May be liable for complete costs, even if May be liable for complete costs, even if 
contribution is relatively smallcontribution is relatively small

•• BrownfieldsBrownfields-- Restoring a previously Restoring a previously 
contaminated site to new usecontaminated site to new use

Current/Former OwnerCurrent/Former Owner

LiabilityLiability
•• Ability to use innocent landowner Ability to use innocent landowner 

defensedefense
•• Type and magnitude of site Type and magnitude of site 

contaminationcontamination
•• Number of other Number of other PRPsPRPs
•• Each Each PRPPRP’’ss ability to pay for cleanup ability to pay for cleanup 

costscosts

Typical clean up tasksTypical clean up tasks

Removing underground  storage Removing underground  storage 
tanks and cleaning up the sitetanks and cleaning up the site
Clean up of multiple sites involving Clean up of multiple sites involving 
multiple hazardsmultiple hazards
•• AsbestosAsbestos
•• LeadLead--based paintbased paint
•• MetalsMetals
•• Organic chemicalsOrganic chemicals
•• Hazardous wastesHazardous wastes

Soil and groundwater clean upsSoil and groundwater clean ups
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Factors affecting clean upFactors affecting clean up

OwnershipOwnership
Type of property transactionType of property transaction
Extent of contaminationExtent of contamination
Costs to address site contaminationCosts to address site contamination
Strategic value of propertyStrategic value of property

Site AssessmentSite Assessment

Systematic procedure to evaluate Systematic procedure to evaluate 
subject properties for potential subject properties for potential 
environmental contamination and environmental contamination and 
liability.  The phases of the process liability.  The phases of the process 
involve varying depths of involve varying depths of 
investigation.investigation.

Site Assessment PhasesSite Assessment Phases

•• Phase  I Phase  I –– Initial InvestigationInitial Investigation
•• Phase II Phase II –– Confirmation sampling and  Confirmation sampling and  

InvestigationInvestigation
•• Phase III Phase III –– Site characterization and Site characterization and 

remediationremediation

Property transfer activitiesProperty transfer activities

Equipment decontaminationEquipment decontamination
Equipment decommissioningEquipment decommissioning
Chemical and hazardous waste Chemical and hazardous waste 
removalremoval
Permit license transfers and Permit license transfers and 
terminationsterminations
Site restoration and improvementsSite restoration and improvements
Building demolitionBuilding demolition

NEPA issuesNEPA issues

Wetland preservationWetland preservation
Effects of constructionEffects of construction
Local jobsLocal jobs
Long and short term environmental Long and short term environmental 
impactsimpacts
Flood and mud slide hazardsFlood and mud slide hazards
Endangered speciesEndangered species
Historic properties and archaeological Historic properties and archaeological 
sitessites

Assessment issuesAssessment issues

Environmental permitsEnvironmental permits
Personal equipment and materialsPersonal equipment and materials
Equipment that needs to be Equipment that needs to be 
decommissioneddecommissioned
Condition of the property for its Condition of the property for its 
intended useintended use
•• Building inspectionBuilding inspection
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Site operating  permitsSite operating  permits
Determine if they can be Determine if they can be 
transferred, must be modified and transferred, must be modified and 
should be terminated based on should be terminated based on 
future usefuture use
ExamplesExamples
•• NPDES surface dischargeNPDES surface discharge
•• PretreatmentPretreatment
•• Title V airTitle V air
•• Other airOther air
•• Radioactive Radioactive 
•• Storage tanksStorage tanks

Building inspectionBuilding inspection

Conditions of infrastructureConditions of infrastructure
Condition of structuresCondition of structures
Appropriate for intended useAppropriate for intended use
Need to rehabilitate propertyNeed to rehabilitate property

Due diligence auditDue diligence audit
Identify and document potential Identify and document potential 
environmental issues of a subject environmental issues of a subject 
propertyproperty
ObjectivesObjectives
•• All due diligence requirements are metAll due diligence requirements are met
•• Potential contamination has been Potential contamination has been 

identifiedidentified
•• Establishing a consistent defensible Establishing a consistent defensible 

approachapproach
•• Establishing an environmental baselineEstablishing an environmental baseline
•• Avoiding costly remediationAvoiding costly remediation

Phase I elementsPhase I elements

InterviewsInterviews
Site visitSite visit
Gathering and analyzing information Gathering and analyzing information 
on current and past site uses and on current and past site uses and 
activitiesactivities
If Phase I uncovers potential If Phase I uncovers potential 
liabilities moves to Phase IIliabilities moves to Phase II
If Phase II confirms contamination, If Phase II confirms contamination, 
move to Phase IIImove to Phase III

Phase IPhase I

Phase I Phase I –– performed to determine performed to determine 
whether environmental whether environmental 
contamination is likely to be presentcontamination is likely to be present

Phase I elementsPhase I elements

•• PrelimnaryPrelimnary activitiesactivities
•• Site visitSite visit
•• Records reviewRecords review
•• Regulatory reviewRegulatory review
•• Geologic and hydrogeologic reviewGeologic and hydrogeologic review
•• Report preparation and reviewReport preparation and review
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Site activities reviewedSite activities reviewed
Hazardous substance releasesHazardous substance releases
Hazardous material and waste handling Hazardous material and waste handling 
practicespractices
Underground and aboveground storage tanksUnderground and aboveground storage tanks
Polychlorinated biphenylsPolychlorinated biphenyls
Pesticides and herbicidesPesticides and herbicides
Sensitive environmentsSensitive environments
Historic and cultural resourcesHistoric and cultural resources
Asbestos, radon, lead and indoor air qualityAsbestos, radon, lead and indoor air quality
Topographic and natural resourcesTopographic and natural resources
Water and wastewaterWater and wastewater
Air pollution controlAir pollution control

Preliminary activitiesPreliminary activities

Logistics for site visitLogistics for site visit
Obtaining basic site informationObtaining basic site information
Contacting site personnel to set up Contacting site personnel to set up 
visitvisit
•• Site visit time and dateSite visit time and date
•• Scope and purposeScope and purpose
•• Resolve escort and health and safety Resolve escort and health and safety 

issuesissues

Phone interviewsPhone interviews

Potential persons to interviewPotential persons to interview
•• Property ownerProperty owner
•• Adjacent property ownersAdjacent property owners
•• State and local authoritiesState and local authorities

Use site questionnaireUse site questionnaire
Document name and other relevant Document name and other relevant 
information about intervieweesinformation about interviewees

Preparing for site visitPreparing for site visit

Review site mapsReview site maps
•• Location and size of propertyLocation and size of property
•• Current property ownersCurrent property owners
•• Contact informationContact information
•• Number  and location of buildings and Number  and location of buildings and 

structuresstructures
•• Number and location  of aboveground Number and location  of aboveground 

and underground storage tanksand underground storage tanks
•• Current site activitiesCurrent site activities

Site visitSite visit

Essential element of Phase IEssential element of Phase I
Allows assessors to make first hand Allows assessors to make first hand 
observationsobservations
Visual survey of the property and Visual survey of the property and 
neighboring propertiesneighboring properties
InterviewInterview
Review of documentationReview of documentation

Visual surveyVisual survey

Look for visible signs of Look for visible signs of 
environmental contaminationenvironmental contamination
Walk around property boundaryWalk around property boundary
Walk around neighboring sitesWalk around neighboring sites
Inspect current operationsInspect current operations
Note sensitive environmental areasNote sensitive environmental areas
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Records reviewRecords review

Site operating dataSite operating data
Permit and compliance informationPermit and compliance information
Site history informationSite history information
Other communicationsOther communications

Environmental recordsEnvironmental records

ZoningZoning
Permits, past and presentPermits, past and present
Hazardous releasesHazardous releases
Hazardous/solid waste disposal practices Hazardous/solid waste disposal practices 
and sitesand sites
Hazardous waste and material handling Hazardous waste and material handling 
and storage practicesand storage practices
Other waste handling practicesOther waste handling practices
UndergoundUndergound/aboveground tanks/aboveground tanks

ObservationsObservations

Obvious signs of current and Obvious signs of current and 
potential contamination and spillspotential contamination and spills
•• Stained soilStained soil
•• Decayed vegetationsDecayed vegetations
•• Leaking drumsLeaking drums
•• Discolored waterDiscolored water
•• Air emissionsAir emissions

Safety issuesSafety issues

Confined spacesConfined spaces
Opening drums of known or unknown Opening drums of known or unknown 
hazardous materialshazardous materials
Entering hazardous areasEntering hazardous areas
TrenchesTrenches
Pits 5 feet or deeperPits 5 feet or deeper

InspectionsInspections
Account for all hazardous materials Account for all hazardous materials 
and wastes on the siteand wastes on the site
Inspect laboratories for chemicalsInspect laboratories for chemicals
•• OldOld
•• UnlabeledUnlabeled
•• Highly reactiveHighly reactive
•• Lab packsLab packs

Petroleum productsPetroleum products
•• Fire/explosion hazardousFire/explosion hazardous
•• Leaking and potential groundwater and Leaking and potential groundwater and 

soil contaminationsoil contamination

PCBPCB’’ss

TransformersTransformers
CapacitorsCapacitors
Light ballastsLight ballasts
Hydraulic and heat transfer fluidsHydraulic and heat transfer fluids
Regulated under TSCARegulated under TSCA
Labeling and managementLabeling and management
Document PCBDocument PCB--containing equipment containing equipment 
should should ebeb labeledlabeled
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PesticidesPesticides

IncludesIncludes
•• HerbicidesHerbicides
•• RodenticidesRodenticides
•• FungicidesFungicides

Chlorinated hydrocarbonsChlorinated hydrocarbons
Highly toxicHighly toxic
BioaccumulateBioaccumulate
Use and management regulated Use and management regulated 
under FIFRA under FIFRA 

Sensitive areasSensitive areas

WetlandsWetlands
Coastal zonesCoastal zones
Parks and recreational areasParks and recreational areas
Areas with endangered speciesAreas with endangered species
•• FloraFlora
•• FaunaFauna

Historic and cultural areasHistoric and cultural areas
Identify surface waters, pits, ponds, Identify surface waters, pits, ponds, 
etc.etc.

AsbestosAsbestos

Not used since 1987Not used since 1987
Found inFound in
•• Floor tilesFloor tiles
•• RoofingRoofing
•• Pipe insulationPipe insulation
•• Other insulating materialsOther insulating materials

Should have a survey of asbestos Should have a survey of asbestos 
containing materialscontaining materials

LeadLead

LeadLead--based paintsbased paints
Lead pipesLead pipes
Lead solderLead solder
Routes of entryRoutes of entry
•• InhalationInhalation
•• IngestionIngestion

Other materialsOther materials

RadonRadon
Radioactive materialsRadioactive materials
Indoor air qualityIndoor air quality

Facility recordsFacility records

Clues to present and past activitiesClues to present and past activities
Documents provide an environmental Documents provide an environmental 
history and insight into current and history and insight into current and 
past practices of sitepast practices of site
Satellite accumulation recordsSatellite accumulation records
SPCC plansSPCC plans
Pollution prevention plansPollution prevention plans
Contingency and other emergency Contingency and other emergency 
response plansresponse plans
Risk management plansRisk management plans
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Other recordsOther records

ManifestsManifests
Spill and release recordsSpill and release records
Operating recordsOperating records
Communication recordsCommunication records

Questions to askQuestions to ask

Is the property located in an are Is the property located in an are 
designated as a wetland, wilderness designated as a wetland, wilderness 
or historical area?or historical area?
Are any lakes, springs, rivers, ponds Are any lakes, springs, rivers, ponds 
located near or on the property?located near or on the property?
What are the zoning requirements or What are the zoning requirements or 
intended future uses of the property intended future uses of the property 
or adjacent properties?or adjacent properties?

Questions, page 2Questions, page 2

Is the owner aware of any Is the owner aware of any 
underground storage tanks or other underground storage tanks or other 
contamination sources on the contamination sources on the 
property or adjacent properties?property or adjacent properties?
Is or has the subject property or Is or has the subject property or 

propertied within 2 miles been listed propertied within 2 miles been listed 
on the NPL?on the NPL?
Have there been any fuel leaks in the Have there been any fuel leaks in the 
area?area?

Questions, page 3Questions, page 3

Has the facility possessed any Has the facility possessed any 
environmental permits in the present environmental permits in the present 
or past?or past?
Has the facility been cited for any Has the facility been cited for any 
permit violations?permit violations?
Have soil and/or groundwater studies Have soil and/or groundwater studies 
been conducted on the site or been conducted on the site or 
adjacent sites?adjacent sites?

Question, page 4Question, page 4

Doe the local fire department have Doe the local fire department have 
any records of problems?any records of problems?
Has an indoor air quality study been Has an indoor air quality study been 
conducted recently?conducted recently?
Has all Has all USTsUSTs been located?been located?
Have aerial photos been taken before Have aerial photos been taken before 
the current operation began?the current operation began?
Have asbestos, leadHave asbestos, lead--based paint or based paint or 
radon surveys been recently radon surveys been recently 
conducted?conducted?

Questions, page 5Questions, page 5

Have RCRA or CERCLA investigations Have RCRA or CERCLA investigations 
been conducted?been conducted?
Are any industrial drums handled?Are any industrial drums handled?
What other industrial activities have What other industrial activities have 
occurred on the site?occurred on the site?
Are hazardous substances disposed Are hazardous substances disposed 
of on site or discharged to pits, of on site or discharged to pits, 
ponds or drains?ponds or drains?
Are there ponds or collection pits on Are there ponds or collection pits on 
site?site?
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Questions, page 6Questions, page 6
Are there signs of stressed vegetation Are there signs of stressed vegetation 
or stained soil?or stained soil?
Are any leaks present on the site?Are any leaks present on the site?
What hazardous materials have been What hazardous materials have been 
used on site?used on site?
Have there been on site or off site Have there been on site or off site 
releases?releases?
Are there any drinking water or Are there any drinking water or 
monitoring wells on site?monitoring wells on site?

Questions, page 7Questions, page 7

Are there any abandoned wells or Are there any abandoned wells or 
septic tanks?septic tanks?
Are there any Are there any ASTsASTs or or USTsUSTs??
Is there staining around any tanks?Is there staining around any tanks?
Does any AST have secondary Does any AST have secondary 
containment?containment?
Are PCB or asbestosAre PCB or asbestos--containing containing 
materials properly labeled and materials properly labeled and 
managed?managed?

Questions, page 8Questions, page 8

Is there evidence of  a PCB or Is there evidence of  a PCB or 
asbestos release?asbestos release?
When was each building constructed?When was each building constructed?
Is there a wastewater treatment Is there a wastewater treatment 
facility on site?facility on site?
What treatment systems are in What treatment systems are in 
place?place?

Records searchRecords search

Obtained during site visitObtained during site visit
Obtained from regulatory filesObtained from regulatory files
Obtained from other filesObtained from other files

Types of recordsTypes of records

Title documentsTitle documents
Aerial photosAerial photos
Incident reportsIncident reports
Permit recordsPermit records

SourcesSources
Title search or real estate officeTitle search or real estate office
County deed recordsCounty deed records
Current and past owners/operatorsCurrent and past owners/operators
Sanborn fire and insurance mapsSanborn fire and insurance maps
Engineering and architecture officesEngineering and architecture offices
State and local DOT highway rights State and local DOT highway rights 
of way and constructionof way and construction
Private companies providing Private companies providing 
information for a feeinformation for a fee
Flood plain mapsFlood plain maps
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Sources, page 2Sources, page 2

Local librariesLocal libraries
State and local regulatory officesState and local regulatory offices
CERCLA and RCRA recordsCERCLA and RCRA records
Facility recordsFacility records
County soil reportsCounty soil reports
County zoning and planning recordsCounty zoning and planning records
Local wastewater facilitiesLocal wastewater facilities
Construction blueprintsConstruction blueprints
USGS, USDA, etc.USGS, USDA, etc.

Past usesPast uses

Tax recordsTax records
Aerial photosAerial photos
•• Back 50 yearsBack 50 years
•• Use professional to reviewUse professional to review

Title recordsTitle records
Sanborn fire mapsSanborn fire maps
State highway drawingsState highway drawings
Past ownersPast owners

Regulatory reviewRegulatory review

Permit historyPermit history
Compliance historyCompliance history
Various environmental databasesVarious environmental databases
Neighboring properties within 1 mileNeighboring properties within 1 mile
Typical agenciesTypical agencies
•• EnvironmentalEnvironmental
•• FireFire
•• Public HealthPublic Health
•• Soil conservationSoil conservation
•• Zoning and planningZoning and planning

Geology/hydrogeologyGeology/hydrogeology
Direction of groundwater flowDirection of groundwater flow
Depth to groundwaterDepth to groundwater
Nearby surface watersNearby surface waters
Site topographySite topography
Water qualityWater quality
Soil characteristics and typesSoil characteristics and types
Well surveysWell surveys
Drinking water studiesDrinking water studies
Obtain copies of studies of the site or Obtain copies of studies of the site or 
nearby sites and other regional nearby sites and other regional 
studiesstudies

ReportReport
Document the results of the liability Document the results of the liability 
assessmentassessment
Document the findingsDocument the findings
Document the conclusionsDocument the conclusions
Provide recommendationsProvide recommendations
DocumentDocument
•• Site visitSite visit
•• Record reviewRecord review
•• Regulatory reviewRegulatory review
•• Geology/hydrogeology summaryGeology/hydrogeology summary

Report, page 2Report, page 2

ConclusionsConclusions
•• Possibilities and  nature of Possibilities and  nature of 

environmental contaminationenvironmental contamination
•• Potential for liabilityPotential for liability

RecommendationsRecommendations
•• Based on intended use of the propertyBased on intended use of the property
•• Liability of the siteLiability of the site
•• Limitations clearly statedLimitations clearly stated

Missing data and reportsMissing data and reports
Lack of cooperationLack of cooperation
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Reports, page 3Reports, page 3

Provide back up documentationProvide back up documentation
•• Inspection notesInspection notes
•• Property related reportsProperty related reports
•• Completed questionnairesCompleted questionnaires
•• Regulatory correspondenceRegulatory correspondence
•• Site mapsSite maps

Reports, page 4Reports, page 4

Reviewed for correctness and Reviewed for correctness and 
completenesscompleteness
Technical reviewerTechnical reviewer
•• Evaluates assessorEvaluates assessor’’s due diligences due diligence
•• Statements correctly derived and Statements correctly derived and 

supportedsupported
•• Reviewer must be qualifiedReviewer must be qualified

Legal review may be requiredLegal review may be required

Reports, page 5Reports, page 5

May proceed after the results with May proceed after the results with 
purchasepurchase
May modify purchaseMay modify purchase
May need to conduct a Phase IIMay need to conduct a Phase II

Report outlineReport outline
IntroductionIntroduction
Site location and descriptionSite location and description
Site ownership and past and current usesSite ownership and past and current uses
Site inspection resultsSite inspection results
Regulatory reviewRegulatory review
Adjacent propertiesAdjacent properties
Hazardous materials and waste Hazardous materials and waste 
managementmanagement
Sensitive environmental areasSensitive environmental areas
Supplemental studiesSupplemental studies
Conclusions and recommendationsConclusions and recommendations

Report appendicesReport appendices

Site mapsSite maps
Site photographsSite photographs
Site ownership recordsSite ownership records
Regulatory recordsRegulatory records
Aerial photosAerial photos
Chemical lists and Chemical lists and MSDSsMSDSs
Groundwater dataGroundwater data
Soil boring dataSoil boring data

Phase IIPhase II

Performed when Phase I identifies Performed when Phase I identifies 
potential areas of contaminationpotential areas of contamination
Verify whether a specific Verify whether a specific 
environmental issue exists or a environmental issue exists or a 
release has occurredrelease has occurred
•• Limited site samplingLimited site sampling

SoilSoil
AirAir
Surface waterSurface water
GroundwaterGroundwater
StructuresStructures
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Extent based on transaction typeExtent based on transaction type

Disposal of property Disposal of property -- must must 
characterize all contaminationcharacterize all contamination
Acquisitions Acquisitions -- potential of the potential of the 
acquisition must outweigh the costs acquisition must outweigh the costs 
of further investigationsof further investigations

ConsiderationsConsiderations

Use of a consultant is essentialUse of a consultant is essential
ExpensiveExpensive
Time consumingTime consuming
Must monitor work to control costs, Must monitor work to control costs, 
etc.etc.
Must understand what the results Must understand what the results 
meanmean

Typical tasksTypical tasks

Soil samples Soil samples 
Soil borings Soil borings 
Groundwater samplesGroundwater samples
Surface water samplesSurface water samples
Air quality samplesAir quality samples
Asbestos samplesAsbestos samples
LeadLead--based paint based paint 
Radon air samplesRadon air samples

Phase II elementsPhase II elements

Review the findings of the Phase I Review the findings of the Phase I 
reportreport
Develop a sampling confirmation and Develop a sampling confirmation and 
analysis plananalysis plan
Perform sample collection and Perform sample collection and 
analysisanalysis
Evaluate the results against Evaluate the results against 
environmental standardsenvironmental standards
Develop the Phase II reportDevelop the Phase II report

Prior to Phase IIPrior to Phase II

Review Phase I reportReview Phase I report
Discusses what is currently known Discusses what is currently known 
about the siteabout the site
EvaluateEvaluate
•• Background informationBackground information
•• FindingsFindings
•• ConclusionsConclusions
•• RecommendationsRecommendations

Background from Phase IBackground from Phase I

Recommended locations of Recommended locations of 
investigationinvestigation
Types of contamination and sourcesTypes of contamination and sources
Prior site use and practicesPrior site use and practices
Physical characteristics of the sitePhysical characteristics of the site
Geologic/hydrogeologic Geologic/hydrogeologic 
considerationsconsiderations
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Sampling and analysis plan (SAP)Sampling and analysis plan (SAP)

Field sampling plan (FSP)Field sampling plan (FSP)
•• Sampling activitiesSampling activities
•• Scope of the analysisScope of the analysis
•• Health and safety plan (HSP)Health and safety plan (HSP)

Quality Assurance Project Plan Quality Assurance Project Plan 
(QAPP)(QAPP)
•• Identifies quality assurance and quality Identifies quality assurance and quality 

control procedures used in the field control procedures used in the field 
sampling and the analysessampling and the analyses

SAPSAP

Sampling results should beSampling results should be
•• Conducted by independent labsConducted by independent labs
•• DefensibleDefensible
•• AccurateAccurate

FSPFSP

Field sampling analysis proceduresField sampling analysis procedures
Safety and health planSafety and health plan
Project management planProject management plan

FSP, page 2FSP, page 2
CoversCovers
•• Sampling objectivesSampling objectives
•• Site backgroundSite background
•• Site characteristicsSite characteristics
•• Potential contaminants of concernPotential contaminants of concern
•• Type of media being sampledType of media being sampled
•• Sample type and locationSample type and location
•• Number and frequency of samplesNumber and frequency of samples
•• Sample numbering and identificationSample numbering and identification
•• Field QA/QCField QA/QC

HSPHSP

Must meet OSHA29 CFR 1910 Must meet OSHA29 CFR 1910 
regulationsregulations
Roles and responsibilities of site Roles and responsibilities of site 
personnelpersonnel
Site specific hazardsSite specific hazards
Safety precautionsSafety precautions
Regional medical locationsRegional medical locations

Sampling objectivesSampling objectives

Clearly delineatedClearly delineated
DictateDictate
•• Sampling sitesSampling sites
•• Sampling methodologySampling methodology
•• Types and number of samplesTypes and number of samples
•• Proper sample containersProper sample containers
•• Sample preservation techniquesSample preservation techniques
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Types of samplesTypes of samples

Composite Composite –– composed of one or composed of one or 
more sample taken over time or more sample taken over time or 
location and mixedlocation and mixed
Grab Grab –– discrete sample collected discrete sample collected 
onceonce

QA samplesQA samples

Split samplesSplit samples
Duplicate samplesDuplicate samples
Blank samplesBlank samples
Spiked samplesSpiked samples

QAPP elementsQAPP elements

Project management Project management 
Measurement and data acquisitionMeasurement and data acquisition
Assessment and oversightAssessment and oversight
Data validation and usabilityData validation and usability

Phase II reportPhase II report

Summary of Phase I findingsSummary of Phase I findings
Results of the confirmation sampling Results of the confirmation sampling 
and analysisand analysis
Discussion of potential risks to human Discussion of potential risks to human 
health and the environmenthealth and the environment
Discussion of potential remedial Discussion of potential remedial 
alternativesalternatives
Recommendations to end Recommendations to end 

investigations or move to Phase IIIinvestigations or move to Phase III

Report OutlineReport Outline

IntroductionIntroduction
Site map and plansSite map and plans
Likely sources of contaminationLikely sources of contamination
Soil sampling and analysisSoil sampling and analysis
•• Sampling QA/QC overviewSampling QA/QC overview
•• Sampling methods and proceduresSampling methods and procedures
•• Analytical methodsAnalytical methods
•• ResultsResults

Outline, page 2Outline, page 2

Groundwater sampling and analysisGroundwater sampling and analysis
•• Sampling QA/QC overviewSampling QA/QC overview
•• Sampling methods and proceduresSampling methods and procedures
•• Analytical methodsAnalytical methods
•• ResultsResults

Conclusions and recommendationsConclusions and recommendations
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Phase IIIPhase III

Comprehensive study to fully the Comprehensive study to fully the 
character and nature of character and nature of 
contamination on a property and any contamination on a property and any 
affected populations or affected populations or 
environmental receptorsenvironmental receptors
Only after Phase II confirms Only after Phase II confirms 
contaminationcontamination
Extremely rare except in the case of Extremely rare except in the case of 
BrownfieldsBrownfields

Phase III elementsPhase III elements

Plan developmentPlan development
Site characterizationSite characterization
Risk assessmentRisk assessment
Establish clean up goalsEstablish clean up goals
Remedial technology Remedial technology 
recommendationsrecommendations
Cost estimation of remediationCost estimation of remediation
Report preparation and reviewReport preparation and review

Phase III activitiesPhase III activities

Review and evaluate Phase II reportReview and evaluate Phase II report
Develop SAPDevelop SAP
•• ObjectivesObjectives

Determine extent and severity of Determine extent and severity of 
contaminationcontamination
Develop a clean up strategyDevelop a clean up strategy
Increase scope and extent of samplingIncrease scope and extent of sampling
Higher resolution of samples requiredHigher resolution of samples required

Site activitiesSite activities

Rigorous sampling and analyses Rigorous sampling and analyses 
requiredrequired
Use results to determine riskUse results to determine risk

Risk assessmentRisk assessment

Appropriate risk based clean up Appropriate risk based clean up 
levelslevels
Requires Requires 
•• Swift source characterizationSwift source characterization
•• Exposure assessment Exposure assessment 
•• Dose response evaluationDose response evaluation
•• Risk characterizationRisk characterization

Uses CERCLA requirementsUses CERCLA requirements
Can be qualitative or quantitativeCan be qualitative or quantitative

Future land use optionsFuture land use options

Industrial/commercialIndustrial/commercial
•• Least conservativeLeast conservative

RecreationalRecreational
AgriculturalAgricultural
ResidentialResidential
•• Most conservativeMost conservative
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Remedial alternativesRemedial alternatives
Screened against evaluation criteriaScreened against evaluation criteria
Most representative selectedMost representative selected
•• Overall protection of human health and Overall protection of human health and 

the environmentthe environment
•• Compliance with appropriate and Compliance with appropriate and 

relevant alternative requirements relevant alternative requirements 
((ARARsARARs))

•• Long term effectiveness and Long term effectiveness and 
permanencepermanence

•• Reduction of toxicity, mobility or volumeReduction of toxicity, mobility or volume

Alternatives, contd.Alternatives, contd.

•• Short term effectivenessShort term effectiveness
•• Ease of implementationEase of implementation
•• CostsCosts
•• Regulatory and  community acceptanceRegulatory and  community acceptance

Feasibility optionsFeasibility options

No actionNo action
•• Natural attenuationNatural attenuation

Institutional controlsInstitutional controls
•• Deed restrictionsDeed restrictions
•• Perpetual ownershipPerpetual ownership

Technological solutionsTechnological solutions
•• RemediationRemediation
•• DemolitionDemolition
•• DecontaminationDecontamination

CombinationsCombinations

Phase III reportPhase III report

Nature and extent of contaminationNature and extent of contamination
Comparison to goals, background Comparison to goals, background 
levels, etc.levels, etc.
Activities performedActivities performed
Risk assessment resultsRisk assessment results
Clean up goalsClean up goals
Remedial alternativesRemedial alternatives
RecommendationsRecommendations


