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Utilizing a Management Utilizing a Management 
System to Improve Water and System to Improve Water and 

Wastewater OperationsWastewater Operations

Jim Newton, P.E., BCEEJim Newton, P.E., BCEE

© 2011 11

Effective Utility ManagementEffective Utility Management

Promoted by:Promoted by:
–– US EPAUS EPA

–– Association of Metropolitan Water Agencies (AMWA)Association of Metropolitan Water Agencies (AMWA)

–– American Public Works Association (APWA)American Public Works Association (APWA)

–– American Water Works Association (AWWA)American Water Works Association (AWWA)

–– National Association of Clean Water Agencies National Association of Clean Water Agencies 
(NACWA)(NACWA)

–– National Association of Water Agencies (NAWC)National Association of Water Agencies (NAWC)

–– Water Environment Federation (WEF)Water Environment Federation (WEF)

22

Elements of EUMElements of EUM

10 Key Attributes10 Key Attributes

5 Keys to Success5 Keys to Success

33

10 Attributes10 Attributes

1.1. Product qualityProduct quality

2.2. Customer satisfactionCustomer satisfaction

3.3. Employee and leadership developmentEmployee and leadership development

4.4. Operational optimizationOperational optimization

5.5. Financial viabilityFinancial viability
44

Attributes continuedAttributes continued

6.6. Infrastructure stabilityInfrastructure stability

7.7. Operational resiliencyOperational resiliency

8.8. Community sustainabilityCommunity sustainability

9.9. Water resource adequacyWater resource adequacy

10.10. Stakeholder understanding and supportStakeholder understanding and support

55

Keys to Management SuccessKeys to Management Success

1.1. LeadershipLeadership

2.2. Strategic business planningStrategic business planning

3.3. Organizational approachesOrganizational approaches

4.4. MeasurementMeasurement

5.5. Continual improvement programs Continual improvement programs 
(Management Systems)(Management Systems)

66
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ReferenceReference

77

WHAT IS A WHAT IS A 
MANAGEMENT MANAGEMENT 

SYSTEMSYSTEM

88

Management SystemManagement System

A set of management processes and A set of management processes and 
d th t ll i ti td th t ll i ti tprocedures that allows an organization to procedures that allows an organization to 

analyze, control and reduce the impact of analyze, control and reduce the impact of 
its activities. its activities. 

99

Common types of management Common types of management 
systemssystems

Environmental (ISO 14001)Environmental (ISO 14001)

Health and Safety (OHSAS 18001)Health and Safety (OHSAS 18001)Health and Safety (OHSAS 18001)Health and Safety (OHSAS 18001)

Quality (ISO 9001)Quality (ISO 9001)

Energy (ISO 50001)Energy (ISO 50001)

SustainabilitySustainability

National Biosolids Partnership (NBP)National Biosolids Partnership (NBP)

1010

Key Goals of a MSKey Goals of a MS

Reduce footprintReduce footprint
–– EnvironmentalEnvironmental
–– Health and SafetyHealth and Safety
–– SustainabilitySustainabilityyy

Continually ImproveContinually Improve
–– EnvironmentalEnvironmental
–– Health and safetyHealth and safety
–– SustainabilitySustainability
–– QualityQuality

1111

Deming’s PlanDeming’s Plan--DoDo--CheckCheck--Act Act 
(PDCA) Cycle(PDCA) Cycle

1212
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MS IncludesMS Includes

Defining roles and responsibilitiesDefining roles and responsibilities

Identifying and prioritizing impactsIdentifying and prioritizing impacts

Setting measurable objectives and targetsSetting measurable objectives and targets

Verifying and establishing operational Verifying and establishing operational 
controlscontrols

Monitoring and measuring activities and Monitoring and measuring activities and 
progressprogress

Seeking continual improvement as a part Seeking continual improvement as a part 
of the review cycleof the review cycle

1313

MSMS

A system for identifying program and A system for identifying program and 
organizational issues and implementing organizational issues and implementing 
improvements based on Deming’s Pimprovements based on Deming’s P--DD--CC--
A model The MS has 17 elements thatA model The MS has 17 elements thatA model.  The MS has 17 elements that A model.  The MS has 17 elements that 
help organizations achieve program policy help organizations achieve program policy 
commitments and program performance commitments and program performance 
improvements.improvements.

1414

Typical MS ElementsTypical MS Elements
Policy Identifying Aspects

Legal and Other Requirements Objectives and Targets

Management Program(s) Structure and Responsibility

Training, Awareness, Competency Communications

Documentation Document Control

Operational Control Emergency Preparedness/Response

Monitoring and Measuring Nonconformance and Corrective Actions

Records Auditing

Management Review
1515

KEY TERMSKEY TERMS

Mgt. 
Rep. 
(MR)

The clearly identified management system 
team leader who has the responsibility and 
management authority for implementing 
the MS from start to finish

Core 
Team

A cross-functional team made up of 
individuals within the organization that 
helps facilitate MS implementation across 
the organization.  They are the MS experts 
and cheerleaders

1616

Environmental Environmental 
Management SystemManagement System

1717 1818
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What is an EMS?What is an EMS?

A system for identifying environmental and A system for identifying environmental and 
organizational issues and implementing organizational issues and implementing 
improvements based on Deming’s Planimprovements based on Deming’s Plan--improvements based on Deming s Planimprovements based on Deming s Plan
DoDo--ActAct--Check model.  The EMS has 17 Check model.  The EMS has 17 
elements that help organizations achieve elements that help organizations achieve 
environmental policy commitments and environmental policy commitments and 
environmental performance environmental performance 
improvements.improvements.

1919

An EMS does notAn EMS does not

Direct an organization to meet certain Direct an organization to meet certain 
discharge or emission limits.discharge or emission limits.

T ll i ti h h t tT ll i ti h h t tTell an organization how or what to Tell an organization how or what to 
manage.manage.

2020

An EMS doesAn EMS does

Describe the internal framework that should be Describe the internal framework that should be 
in place to have a proactive system to manage in place to have a proactive system to manage 
environmental issuesenvironmental issues

Define the critical management elements andDefine the critical management elements andDefine the critical management elements and Define the critical management elements and 
operational controls that must be in place and operational controls that must be in place and 
followed to control the impact an organization followed to control the impact an organization 
has on the environmenthas on the environment

Apply to all types of organizations and facilities, Apply to all types of organizations and facilities, 
both large and small and public and private both large and small and public and private 
organizationsorganizations

2121

EMS ElementsEMS Elements

Environmental Environmental 
PolicyPolicy

A statement of commitment to the environment.  Use A statement of commitment to the environment.  Use 
this policy as a framework for planning and action.  The this policy as a framework for planning and action.  The 
policy is a direct reflection of the fundamental values of policy is a direct reflection of the fundamental values of 
the organizationthe organization

Environmental Environmental The environmental attributes of products, activities and The environmental attributes of products, activities and 
AspectsAspects

p ,p ,
services.  Determine those that could have a  services.  Determine those that could have a  
significant impact on the environmentsignificant impact on the environment

Legal/Other Legal/Other 
RequirementsRequirements

Identify and ensure access to relevant laws and Identify and ensure access to relevant laws and 
regulations, as well as other requirements that the regulations, as well as other requirements that the 
organization must meet and followorganization must meet and follow

2222

Objectives Objectives 
and targetsand targets

The environmental goals for the organization or facility, The environmental goals for the organization or facility, 
consistent with policy, environmental impacts and the consistent with policy, environmental impacts and the 
views of interested partiesviews of interested parties

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

The plans of action necessary to achieve the The plans of action necessary to achieve the 
objectives and targetsobjectives and targets

Structure and Structure and 
ResponsibilityResponsibility

The roles and responsibilities for environmental The roles and responsibilities for environmental 
management and provide appropriate resources for the management and provide appropriate resources for the 
programprogram

Training, Training, 
Awareness Awareness 
and and 
CompetenceCompetence

The program to ensure that employees are trained and The program to ensure that employees are trained and 
capable of carrying out their environmental capable of carrying out their environmental 
responsibilities under the EMSresponsibilities under the EMS

2323

CommunicationCommunication The processes for internal and external The processes for internal and external 
communications on environmental management communications on environmental management 
issuesissues

EMS EMS 
DocumentationDocumentation

The information on the EMS.  Defined, consistent The information on the EMS.  Defined, consistent 
and provides an overview of the EMS’s key policies, and provides an overview of the EMS’s key policies, 
procedures and related documents (EMS Manual)procedures and related documents (EMS Manual)

DocumentDocument The effective management of procedures and otherThe effective management of procedures and otherDocument Document 
ControlControl

The effective management of procedures and other The effective management of procedures and other 
system documentssystem documents

Operational Operational 
ControlsControls

The identification, planning of and managing of The identification, planning of and managing of 
operations and services in line with the policy, priority operations and services in line with the policy, priority 
environmental issues and objectives and targetsenvironmental issues and objectives and targets

2424
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Emergency Emergency 
Preparedness and Preparedness and 
ResponseResponse

The identification of potential emergencies and The identification of potential emergencies and 
development of procedures for preventing and development of procedures for preventing and 
responding to themresponding to them

Monitoring and Monitoring and 
MeasurementMeasurement

The monitoring of key activities and tracking The monitoring of key activities and tracking 
performanceperformance

Nonconformances Nonconformances 
and Corrective and Corrective 
and Preventive and Preventive 
ActionsActions

The identification and correction of problems and The identification and correction of problems and 
the prevention of their recurrencethe prevention of their recurrence

RecordsRecords The maintenance and management of records The maintenance and management of records 
(access, retention, disposition)(access, retention, disposition)

2525

EMS AuditEMS Audit The activity to periodically verify, internally and/or The activity to periodically verify, internally and/or 
through a third party, that the EMS is operating as through a third party, that the EMS is operating as 
intendedintended

Management Management 
reviewreview

To assess the organization’s EMS with an eye toward To assess the organization’s EMS with an eye toward 
continual improvementcontinual improvement

2626

EMS Phases and TimelinesEMS Phases and Timelines

Phase 1 Phase 1 –– Getting Ready (~ 3 months)Getting Ready (~ 3 months)

Phase 2 Phase 2 –– Planning (~ 6 months)Planning (~ 6 months)

Phase 3Phase 3 Implementing ( 3 months)Implementing ( 3 months)Phase 3 Phase 3 –– Implementing (~ 3 months)Implementing (~ 3 months)

Phase 4 Phase 4 –– Checking and Corrective Action (~ 5 Checking and Corrective Action (~ 5 
months)months)

Phase 5 Phase 5 –– Management Review (~1 month)Management Review (~1 month)

2727

Phase : Getting Ready

2828

Phase 1 ActivitiesPhase 1 Activities

Select your EMS fenceline or implementation Select your EMS fenceline or implementation 
focus areasfocus areas

Confirm commitment and support throughout the Confirm commitment and support throughout the 
i ti i ll f t ti ti i ll f t torganization, especially from top managementorganization, especially from top management

Designate an EMS leader and form the EMS Designate an EMS leader and form the EMS 
implementation teamimplementation team

Conduct a preliminary review of the EMS Conduct a preliminary review of the EMS 
components already in place (gap analysis)components already in place (gap analysis)

2929 3030
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Phase 2b: Planning

Identify 
Environmental 
Aspects and 
Impacts

Prioritize 
Environmental 
Aspects

3131

Phase 2: ActivitiesPhase 2: Activities

Draft and communicate the environmental Draft and communicate the environmental 
policypolicy

Create a procedure for understanding andCreate a procedure for understanding andCreate a procedure for understanding and Create a procedure for understanding and 
communicating the legal and other communicating the legal and other 
requirementsrequirements

Identify the environmental issues (both Identify the environmental issues (both 
regulated and unregulated) of the regulated and unregulated) of the 
operations and servicesoperations and services

3232

Phase 2Phase 2

Develop a method for prioritizing the Develop a method for prioritizing the 
environmental aspectsenvironmental aspects

S t li ti bj ti d t t thS t li ti bj ti d t t thSet realistic objectives and targets on the Set realistic objectives and targets on the 
significant issues and environmental policysignificant issues and environmental policy

Develop action plans (environmental Develop action plans (environmental 
management program) that will help meet management program) that will help meet 
the objectives and targetsthe objectives and targets

3333

Phase 3: ImplementingPhase 3: Implementing

3434

Phase 3: ActivitiesPhase 3: Activities

Clearly define roles and responsibilities Clearly define roles and responsibilities 
particularly wrt significant environmental issuesparticularly wrt significant environmental issues

Identify EMS training and awareness needs forIdentify EMS training and awareness needs forIdentify EMS training and awareness needs for Identify EMS training and awareness needs for 
all staffall staff

Establish effective internal communication Establish effective internal communication 
methods for information to flow topmethods for information to flow top--down, down, 
bottombottom--up and across the entire organizationup and across the entire organization

3535

Phase 3Phase 3

Establish ways to communicate effectively Establish ways to communicate effectively 
with external stakeholderswith external stakeholders

Establish operational controls for theEstablish operational controls for theEstablish operational controls for the Establish operational controls for the 
operations determined to be significantoperations determined to be significant

Establish a system ensuring documents Establish a system ensuring documents 
and records are current, accessible and and records are current, accessible and 
archived when appropriatearchived when appropriate

3636
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Phase 3Phase 3

Identify potential emergency situations that could Identify potential emergency situations that could 
arise from dayarise from day--toto--day activities and operations, day activities and operations, 
and review and create procedures or plans to and review and create procedures or plans to 
address potential incidentsaddress potential incidents

Establish normalized baseline data for Establish normalized baseline data for 
operations with environmental targets so that the operations with environmental targets so that the 
targets can be measured and goals met or targets can be measured and goals met or 
improved onimproved on

3737

Phase 4: Checking and Corrective ActionPhase 4: Checking and Corrective Action

Operating 
Monitoring and 
Measuring; 
Check 

Nonconformance, 
Corrective and 

Calibration and 
Compliance

Internal and External EMS Audits

Preventive Action

3838

Phase 4: ActivitiesPhase 4: Activities

Monitor and measure key characteristics Monitor and measure key characteristics 
of the management systemof the management system

D t i li t tD t i li t tDetermine compliance statusDetermine compliance status

Ensure that instruments used for Ensure that instruments used for 
monitoring and measuring are calibratedmonitoring and measuring are calibrated

3939

Phase 4:Phase 4:

Develop and implement procedures for Develop and implement procedures for 
handling EMS nonconformanceshandling EMS nonconformances

C d t i t l d t l (if d i d)C d t i t l d t l (if d i d)Conduct internal and external (if desired) Conduct internal and external (if desired) 
EMS auditsEMS audits

Maintain EMS recordsMaintain EMS records

4040

Phase 5: Management Review (Act)Phase 5: Management Review (Act)

Take account of:

•EMS audit findings

•Progress in  meeting 
bj ti d t t

To assess the:

•Suitability

•Adequacy

•Effectiveness of the 
objectives and targets

•Changes in operations and 
services

•Changes in technology

•Concerns of stakeholders

EMS

4141

Phase 5: ActivitiesPhase 5: Activities

Judge the suitability, adequacy and Judge the suitability, adequacy and 
effectiveness of the EMSeffectiveness of the EMS

Consider new organizational goalsConsider new organizational goalsConsider new organizational goalsConsider new organizational goals

Consider new operations and other Consider new operations and other 
changes that need to be managedchanges that need to be managed

Apply lessons learned for continual Apply lessons learned for continual 
improvementimprovement

4242
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Reasons for an EMSReasons for an EMS

To comply with environmental laws and To comply with environmental laws and 
regulationsregulations

To improve how to manage environmentalTo improve how to manage environmentalTo improve how to manage environmental To improve how to manage environmental 
responsibilitiesresponsibilities

To retain institutional knowledgeTo retain institutional knowledge

To improve environmental performanceTo improve environmental performance
4343

ReasonsReasons

To identify and effectively manage risksTo identify and effectively manage risks

To improve public imageTo improve public image

To better communication channels to capture To better communication channels to capture 
good ideas from frontline personnel for good ideas from frontline personnel for 
improving operationsimproving operations

To welcome opportunities to reduce To welcome opportunities to reduce 
inefficiencies and save moneyinefficiencies and save money

4444

ReasonsReasons

To improve teamwork, communication and To improve teamwork, communication and 
environmental understanding in daily operations environmental understanding in daily operations 
and staffand staff

To improve competitivenessTo improve competitiveness

To reduce the risks of privatizationTo reduce the risks of privatization

To incorporate other initiatives such as asset To incorporate other initiatives such as asset 
management, CMOM, quality, health and safetymanagement, CMOM, quality, health and safety

4545

Phase 1:Phase 1:
Getting ReadyGetting Ready

4646

Topics CoveredTopics Covered

Choosing the EMS fencelineChoosing the EMS fenceline

Understanding organizational goalsUnderstanding organizational goals

Top management commitment in ol ement andTop management commitment in ol ement andTop management commitment, involvement and Top management commitment, involvement and 
visibilityvisibility

EMS program leadershipEMS program leadership

Securing and maintaining employee buySecuring and maintaining employee buy--inin

4747

TopicsTopics

Conducting an EMS gap analysis or Conducting an EMS gap analysis or 
preliminary reviewpreliminary review

Managing changeManaging changeManaging changeManaging change

Understanding the implementation Understanding the implementation 
strategystrategy

EMS information sources and resourcesEMS information sources and resources
4848
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Choosing a fencelineChoosing a fenceline

Example fencelinesExample fencelines
–– Wastewater collection Wastewater collection 

–– Wastewater treatmentWastewater treatment

Biosolids treatment/disposalBiosolids treatment/disposal–– Biosolids treatment/disposalBiosolids treatment/disposal

–– Landfill operationsLandfill operations

–– City governmentsCity governments

–– Solid waste collectionSolid waste collection

–– Solid waste recyclingSolid waste recycling

4949

Kent County fencelineKent County fenceline

Wastewater collection Wastewater collection 

Wastewater treatmentWastewater treatment

Biosolids treatment/disposalBiosolids treatment/disposal

5050

Fenceline considerationsFenceline considerations

Starting small is bestStarting small is best

Select one operation or department then expandSelect one operation or department then expand

Look for operations with most environmental Look for operations with most environmental 
aspectsaspects

Look for operations with the greatest use of Look for operations with the greatest use of 
natural resourcesnatural resources

5151

ConsiderationsConsiderations

Look for operations with the most Look for operations with the most 
transferabilitytransferability

Look for operations with the mostLook for operations with the mostLook for operations with the most Look for operations with the most 
receptive managementreceptive management

Look for operations not currently Look for operations not currently 
undertaking other major activities, such as undertaking other major activities, such as 
capital improvementscapital improvements

5252

Keys to getting fenceline buyKeys to getting fenceline buy--inin

Invite staff to a short EMS meeting with Invite staff to a short EMS meeting with 
senior management visibly supportingsenior management visibly supporting

H ld d i b i f di i ithH ld d i b i f di i ithHold drop in brief discussions with Hold drop in brief discussions with 
supervisors, managers, staffsupervisors, managers, staff

Hang EMS posters and other informal Hang EMS posters and other informal 
awareness informationawareness information

5353

Typical WTP organizational goalsTypical WTP organizational goals

Improve documentation/ communicationsImprove documentation/ communications
Develop and/or update SOPsDevelop and/or update SOPs
Improve morale and teamworkImprove morale and teamwork
Increase efficiency of operationsIncrease efficiency of operationsIncrease efficiency of operationsIncrease efficiency of operations
Reduce energy consumptionReduce energy consumption
Enhance the public imageEnhance the public image
Become proactive wrt complianceBecome proactive wrt compliance
Become more competitiveBecome more competitive
Become best in classBecome best in class

5454
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Top Management InvolvementTop Management Involvement

CommitmentCommitment

InvolvementInvolvement

VisibilityVisibility

5555

Management InvolvementManagement Involvement

Providing input and approving the policy Providing input and approving the policy 
statementstatement
Appointing the EMRAppointing the EMR
Approving the EMS plans/programsApproving the EMS plans/programsApproving the EMS plans/programsApproving the EMS plans/programs
Tracking EMS performanceTracking EMS performance
Being visible and involvedBeing visible and involved
Communicating supportCommunicating support
Regularly meeting with EMRRegularly meeting with EMR

5656

Frequently asking employees about the Frequently asking employees about the 
EMSEMS
Expressing personal goals for the EMS to Expressing personal goals for the EMS to 
the EMS leadershipthe EMS leadership
Using the “bully pulpit” only when leaderUsing the “bully pulpit” only when leader

ffProviding human and financial resourcesProviding human and financial resources
Helping your EMS teams to manage Helping your EMS teams to manage 
changechange
Rewarding, acknowledging and reinforcing Rewarding, acknowledging and reinforcing 
the benefits that the EMS brings and the the benefits that the EMS brings and the 
people who are making it happenpeople who are making it happen

5757

EMS LeadershipEMS Leadership

Environmental Management Environmental Management 
Representative (EMR)Representative (EMR)

EMS Core TeamEMS Core Team

EMS Site Implementation TeamEMS Site Implementation Team

5858

EMR (EMS Champion)EMR (EMS Champion)

EMS team leader, champion and expertEMS team leader, champion and expert

Responsibility and authority for Responsibility and authority for 

implementing and maintaining the EMSimplementing and maintaining the EMS

Authority is designated from managementAuthority is designated from management

Make sure he/she has EMS trainingMake sure he/she has EMS training
5959

Typical EMR ResponsibilitiesTypical EMR Responsibilities

Build/lead the EMS Core teamBuild/lead the EMS Core team
Plan the EMS project and implementation Plan the EMS project and implementation 
scheduleschedule
Gather, organize and disseminate EMS Gather, organize and disseminate EMS 
informationinformationinformationinformation
Delegate tasks and establish deadlinesDelegate tasks and establish deadlines
Facilitate top management visibility and Facilitate top management visibility and 
involvementinvolvement
Obtain crossObtain cross--functional support and buyfunctional support and buy--inin
Regularly meet and communicate with top Regularly meet and communicate with top 
management about the benefits and status of management about the benefits and status of 
implementationimplementation

6060
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EMR QualificationEMR Qualification

Knowledge of organization’s business and Knowledge of organization’s business and 
management practices and core management practices and core 
operationsoperations

Environmental backgroundEnvironmental backgroundEnvironmental backgroundEnvironmental background

Leadership and project management skillsLeadership and project management skills

Systems thinkerSystems thinker

Good communicator up and down the Good communicator up and down the 
ladderladder

6161

EMS Core TeamEMS Core Team

Size depends on Size depends on 
–– Organizational structureOrganizational structure
–– Specific employee skills and expertiseSpecific employee skills and expertise
–– Organization’s available resourcesOrganization’s available resources

Size ranges from 5Size ranges from 5--15, may be volunteers or 15, may be volunteers or 
assignedassigned

Kent County used area supervisors and top Kent County used area supervisors and top 
managementmanagement

6262

Core TeamCore Team

Leadership role inLeadership role in
–– Planning the EMS projectPlanning the EMS project
–– Delegating the tasksDelegating the tasks
–– Establishing deadlinesEstablishing deadlines
–– Collecting and evaluating workCollecting and evaluating workg gg g
–– Providing training, guidance and assistance as Providing training, guidance and assistance as 

neededneeded

Serves as the EMS CheerleaderServes as the EMS Cheerleader

EMR heads Core TeamEMR heads Core Team

6363

EMS Core Team QualificationsEMS Core Team Qualifications

Knowledge of their operational and Knowledge of their operational and 
functional areasfunctional areas

Good communicators and listenersGood communicators and listenersGood communicators and listenersGood communicators and listeners

Enthusiastic and committedEnthusiastic and committed

Respected and trusted by employees and Respected and trusted by employees and 
managersmanagers

6464

EMS Site TeamEMS Site Team

May also be the Core TeamMay also be the Core Team

Typically includes frontline employeesTypically includes frontline employees

Responsibilities:Responsibilities:
–– Documenting the organizational activities andDocumenting the organizational activities andDocumenting the organizational activities and Documenting the organizational activities and 

operations as process flow diagramsoperations as process flow diagrams

–– Assisting with the identification of aspects/impactsAssisting with the identification of aspects/impacts

–– Providing input on environmental objectivesProviding input on environmental objectives

–– Developing work instructions and SOPs for significant Developing work instructions and SOPs for significant 
activitiesactivities

–– Disseminating information and good news about the Disseminating information and good news about the 
EMS effortEMS effort

6565

Securing/Maintaining BuySecuring/Maintaining Buy--InIn

Need to overcome any resistanceNeed to overcome any resistance

Get employees involved early and oftenGet employees involved early and often

Communicate and ask employees for their Communicate and ask employees for their 
EMS goalsEMS goals

6666
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Ideas for building a team approachIdeas for building a team approach

Hold a kick off meetingHold a kick off meeting

Talk up the EMSTalk up the EMS

Talk to middle management and line Talk to middle management and line 
iisupervisorssupervisors

Asking front line employees for input and Asking front line employees for input and 
ideasideas

Posting EMS signs around the facilityPosting EMS signs around the facility

Advertise early successesAdvertise early successes

6767

Gap AnalysisGap Analysis

Typically can find a number of elements already in placeTypically can find a number of elements already in place
Preferable to conduct the analysis in housePreferable to conduct the analysis in house
Usually conducted by EMR and some members of Core Usually conducted by EMR and some members of Core 
TeamTeam
–– Should have basic understanding of EMSShould have basic understanding of EMSgg

Allows the EMR to involve some Core Team membersAllows the EMR to involve some Core Team members
Good opportunity for Core Team to work togetherGood opportunity for Core Team to work together
Great tool to open dialogue between the Core Team and Great tool to open dialogue between the Core Team and 
Site TeamSite Team
Gives organization of how much work is needed to Gives organization of how much work is needed to 
complete the EMScomplete the EMS

6868

After Gap AnalysisAfter Gap Analysis

Improved Core team dynamicImproved Core team dynamic

Increased employee EMS awarenessIncreased employee EMS awareness

Communicated useful information about Communicated useful information about 
i t l ii t l ienvironmental issuesenvironmental issues

Learned a lot about the EMS elementsLearned a lot about the EMS elements

Learned the scale of the implementation Learned the scale of the implementation 
efforteffort

Use a checklist to direct the effortsUse a checklist to direct the efforts

6969

Managing ChangeManaging Change

Change is not easy or always welcomeChange is not easy or always welcome

Keys to success Keys to success 
–– Secure active support from managementSecure active support from managementSecure active support from managementSecure active support from management

–– Establish early dialogue and lines of communicationEstablish early dialogue and lines of communication

–– Define opportunities for ownership and empowermentDefine opportunities for ownership and empowerment

–– Maintain consistency and visibilityMaintain consistency and visibility

–– Promote activity and involvementPromote activity and involvement

–– Keep EMS jargon usage to a minimumKeep EMS jargon usage to a minimum

7070

EMS CostsEMS Costs

Time from start to management review Time from start to management review –– 1313--30 months30 months

Costs $50,000 Costs $50,000 -- $200,000$200,000

Total manhours Total manhours –– 16751675--43004300

EMR time EMR time –– 1,0001,000--3,000 manhours3,000 manhours

Core Team Time Core Team Time –– 1,8001,800--2,500 manhours2,500 manhours

Consultant time Consultant time –– 100100--500 manhours500 manhours

Senior Management Senior Management –– 88--100 manhours 100 manhours 
7171

EMS ResourcesEMS Resources

USA EPA USA EPA –– www.epa.govwww.epa.gov

PEER Center PEER Center –– www.peercenter.netwww.peercenter.net

7272



www.PDHonline.org www.PDHcenter.com

PDHonline Webinar C214W   © 2011 James Newton, PE Page 13

Phase 2Phase 2

PLANNINGPLANNINGPLANNINGPLANNING

7373

Planning ElementsPlanning Elements

Environmental PolicyEnvironmental Policy

Legal and Other RequirementsLegal and Other Requirements

Aspects and ImpactsAspects and Impacts

Objectives and TargetsObjectives and Targets

Environmental Management ProgramsEnvironmental Management Programs
7474

Environmental PolicyEnvironmental Policy

Statement of commitment to the Statement of commitment to the 
environmentenvironment
Everyone in organization should Everyone in organization should 
understand understand 
Signed by top managementSigned by top management
Foundation of the EMSFoundation of the EMS
Provides the environmental visionProvides the environmental vision
Should be consistent with other strategic Should be consistent with other strategic 
environmental prioritiesenvironmental priorities

7575

ISO 14001 Policy CommitmentsISO 14001 Policy Commitments

Pollution preventionPollution prevention

Continual improvementContinual improvement

Compliance with relevant laws and Compliance with relevant laws and 
regulationsregulations

7676

Developing Environmental PolicyDeveloping Environmental Policy

Step 1: Review current policiesStep 1: Review current policies

Step 2: Draft an environmental policyStep 2: Draft an environmental policy

Step 3 Check o r polic for EMS conformanceStep 3 Check o r polic for EMS conformanceStep 3: Check your policy for EMS conformanceStep 3: Check your policy for EMS conformance

Step 4: Finalize the policyStep 4: Finalize the policy

Step 5: Communicate the policyStep 5: Communicate the policy

Step 6: Review policy for effectivenessStep 6: Review policy for effectiveness
7777

Step 1 ConsiderationsStep 1 Considerations

Probably have some environmental or Probably have some environmental or 
organizational policies in placeorganizational policies in place

Make sure new one is consistent with othersMake sure new one is consistent with others

Document what is already in placeDocument what is already in place

Leverage the current policies and build on themLeverage the current policies and build on them

Use examples provided in reference handbookUse examples provided in reference handbook

7878



www.PDHonline.org www.PDHcenter.com

PDHonline Webinar C214W   © 2011 James Newton, PE Page 14

Step 2 ConsiderationsStep 2 Considerations

Avoid a policy that is vagueAvoid a policy that is vague

Avoid a policy that can apply to any organizationAvoid a policy that can apply to any organization

Develop policy to be specific to the goals of the Develop policy to be specific to the goals of the 
organizationorganizationorganizationorganization

Designate a Core Team member to draft policyDesignate a Core Team member to draft policy

Incorporate current business commitments Incorporate current business commitments 
and/or organizational and environmental goalsand/or organizational and environmental goals

Get input from top managementGet input from top management

Seek input from employeesSeek input from employees

Incorporate ISO 14001 commitmentsIncorporate ISO 14001 commitments
7979

Step 3 ConsiderationsStep 3 Considerations

Is there top management support and a Is there top management support and a 
signature/date?signature/date?

Is there a commitment to the legal requirements, Is there a commitment to the legal requirements, 
continual improvement and pollution prevention?continual improvement and pollution prevention?continual improvement and pollution prevention?continual improvement and pollution prevention?

Is the policy communicated to employees? Is the policy communicated to employees? 
How?How?

Has the communication been effective?Has the communication been effective?

Is the policy available to the public? How?Is the policy available to the public? How?
8080

Step 4 ConsiderationsStep 4 Considerations

Does the policy accomplish environmentally Does the policy accomplish environmentally 
what the organization wantswhat the organization wants

Check it for conformanceCheck it for conformance

Rewrite if neededRewrite if needed

Have top management sign and dateHave top management sign and date

Post policy and communicatePost policy and communicate

8181

Step 5 ConsiderationsStep 5 Considerations

Communicate to employeesCommunicate to employees

Ensure all employees understand the policyEnsure all employees understand the policy

Make sure employees understand how the Make sure employees understand how the 
policy relates to their workpolicy relates to their work

Conduct training to introduce the policy, explain Conduct training to introduce the policy, explain 
its purpose and answer any questionsits purpose and answer any questions

8282

Step 6 ConsiderationsStep 6 Considerations

Review policy during management reviewsReview policy during management reviews

Consider how to demonstrate that the Consider how to demonstrate that the 
it t b i i l t dit t b i i l t dcommitments are being implementedcommitments are being implemented

8383

Avoid theseAvoid these

Making policy too longMaking policy too long
–– Make it simple, with a straight forward and realistic Make it simple, with a straight forward and realistic 

view of the environmental and EMS purposes (one view of the environmental and EMS purposes (one 
page or less)page or less)

Not defining the fencelineNot defining the fenceline

Rushing the drafting policyRushing the drafting policy
–– The policy defined the management commitment to The policy defined the management commitment to 

the EMS and sets the framework for the EMSthe EMS and sets the framework for the EMS

8484



www.PDHonline.org www.PDHcenter.com

PDHonline Webinar C214W   © 2011 James Newton, PE Page 15

Keys to successKeys to success

Use existing  policies and organizational Use existing  policies and organizational 
goalsgoals

Make sure employees know they don’tMake sure employees know they don’tMake sure employees know they don t Make sure employees know they don t 
have to memorize the policyhave to memorize the policy

Ensure top management listens to the Ensure top management listens to the 
working conditions and concerns of all working conditions and concerns of all 
employeesemployees

8585

Kent County PolicyKent County Policy
Comply with applicable environmental, health and Comply with applicable environmental, health and 
safety laws and regulationssafety laws and regulations
Have practices that are consistent with the principles Have practices that are consistent with the principles 
of the National Biosolids Partnership's Code of Good of the National Biosolids Partnership's Code of Good 
Practice.Practice.
Improve continually its environmental, health and Improve continually its environmental, health and 
safety performance.safety performance.
Readily communicate with interested stakeholders Readily communicate with interested stakeholders 
about its environmental, health and safety about its environmental, health and safety 
performance.performance.
Promote pollution prevention, energy conservation, Promote pollution prevention, energy conservation, 
and effective health and safety practices, including the and effective health and safety practices, including the 
prevention of injury and illprevention of injury and ill--heath.heath.
Support sustainability efforts that follow the four Support sustainability efforts that follow the four 
system conditions in The Natural Step framework.system conditions in The Natural Step framework.

8686

Legal and Other RequirementsLegal and Other Requirements

Legal requirementsLegal requirements
–– EPCRAEPCRA

Tier IITier II
TRITRI

–– CWACWA
NPDESNPDES
SPCCSPCC
PretreatmentPretreatment
StormwaterStormwater

–– CAACAA
Title VTitle V
Air permitsAir permits
HAPHAP

–– RCRARCRA
–– TSCATSCA
–– Coastal Zone managementCoastal Zone management
–– Zoning RulesZoning Rules

8787

Other RequirementsOther Requirements

Trade association commitmentsTrade association commitments
–– NBPNBP
–– AWWAAWWA
–– APWAAPWA

Local regional environmental and Local regional environmental and 
community initiativescommunity initiatives
Voluntary programsVoluntary programs
–– Performance TrackPerformance Track
–– Energy StarEnergy Star
–– SustainabilitySustainability

8888

Steps for LORSteps for LOR

Step 1: Identify and maintain LORStep 1: Identify and maintain LOR

Step 2: Develop a system procedure for Step 2: Develop a system procedure for 
identifying the LORidentifying the LORidentifying the LORidentifying the LOR

Step 3: Check the LOR for EMS Step 3: Check the LOR for EMS 
conformanceconformance

Step 4: Communicate LORStep 4: Communicate LOR
8989

Step 1 ConsiderationsStep 1 Considerations

Document a summary of all the LORDocument a summary of all the LOR

Inform regulators of EMS being Inform regulators of EMS being 
i l t di l t dimplementedimplemented

Provide training and communicate Provide training and communicate 
requirements to employees in regulated requirements to employees in regulated 
areasareas

9090
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Questions to askQuestions to ask

Who is responsible for LOR compliance?Who is responsible for LOR compliance?
What information sources do you find most What information sources do you find most 
useful and user friendly?useful and user friendly?
Where is the information stored and in what Where is the information stored and in what 
form?form?form?form?
Is there an electronic database of LOR? Paper Is there an electronic database of LOR? Paper 
copies?copies?
Do employees know how to access information?Do employees know how to access information?
How often is the information ensured to be How often is the information ensured to be 
current?current?
Who is responsible for communicating LOR?Who is responsible for communicating LOR?

9191

Sources of LORSources of LOR

Local Government Environmental Local Government Environmental 
Assistance Network (LGEAN), Assistance Network (LGEAN), 
www.lgean.orgwww.lgean.org

US EPAUS EPA www epa govwww epa gov US OSHAUS OSHAUS EPA, US EPA, www.epa.govwww.epa.gov, US OSHA, , US OSHA, 
www.osha.govwww.osha.gov, US DOT, www.dot.gov, US DOT, www.dot.gov

Federal Register NoticesFederal Register Notices

Trade Associations (AWWA, WEF, AMSA, Trade Associations (AWWA, WEF, AMSA, 
NRWA)NRWA)

State agenciesState agencies
9292

Step 2 ConsiderationsStep 2 Considerations

System procedure should clearly defineSystem procedure should clearly define
–– What to doWhat to do
–– Roles and responsibilitiesRoles and responsibilities
–– When to do itWhen to do it

How the information will be communicatedHow the information will be communicated–– How the information will be communicatedHow the information will be communicated
–– Where the information will be storedWhere the information will be stored

Document should beDocument should be
–– ConsistentConsistent
–– Easily accessibleEasily accessible
–– A clear guideA clear guide

9393

Step 3 ConsiderationsStep 3 Considerations

Check:Check:
–– Is there a list of all applicable LORs?Is there a list of all applicable LORs?

–– Can employees who need the information access Can employees who need the information access 
easily?easily?

–– When is the next review date?When is the next review date?

–– Have the requirements been communicated and Have the requirements been communicated and 
understood? By employees and contractors?understood? By employees and contractors?

–– Can employees whose work is governed by LORs Can employees whose work is governed by LORs 
describe how the law affects what they do?describe how the law affects what they do?

9494

Step 4 ConsiderationsStep 4 Considerations

Communicate what the LORs meanCommunicate what the LORs mean

Communicate how the LORs affect their Communicate how the LORs affect their 
j bj bjobjob

Keep it in plain English and avoid legaleseKeep it in plain English and avoid legalese

9595

3 Lessons Learned3 Lessons Learned

Include clearly defined roles and responsibilities Include clearly defined roles and responsibilities 
in the methods to track requirementsin the methods to track requirements

Consider using a third party to document the Consider using a third party to document the 
baseline of LORs (environmental audits)baseline of LORs (environmental audits)baseline of LORs (environmental audits)baseline of LORs (environmental audits)

Conduct more frequent reviews of LORs than Conduct more frequent reviews of LORs than 
other EMS elementsother EMS elements

ISO 14001 requires an annual compliance ISO 14001 requires an annual compliance 
assessmentassessment

9696
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AvoidAvoid

Making the LOR review a one time only Making the LOR review a one time only 
activityactivity

O l ki th i ti fO l ki th i ti fOverlooking the communication of Overlooking the communication of 
applicable LORs to floor employeesapplicable LORs to floor employees

Treating the other requirements and Treating the other requirements and 
voluntary initiatives as minor agreementsvoluntary initiatives as minor agreements

9797

Environmental Aspects/ImpactsEnvironmental Aspects/Impacts

Environmental Aspects Environmental Aspects –– Elements of an Elements of an 
organization’s activities, products or organization’s activities, products or 
services that can interact with the services that can interact with the 
environment (Cause)environment (Cause)

Environmental Impact Environmental Impact –– Any change to the Any change to the 
environment (adverse or beneficial) that environment (adverse or beneficial) that 
results from an organization’s activities, results from an organization’s activities, 
products or services (Effects)products or services (Effects)

9898

Aspect/Impact AnalysisAspect/Impact Analysis

Critical element of an EMSCritical element of an EMS
Defines the environmental footprintDefines the environmental footprint
Used to determine significant issues that the Used to determine significant issues that the 
EMP addresses and operational controls controlEMP addresses and operational controls control
One of the most challenging parts of EMSOne of the most challenging parts of EMSOne of the most challenging parts of EMSOne of the most challenging parts of EMS
Results in a list of aspects/impactsResults in a list of aspects/impacts
Excellent opportunity to include Core team and Excellent opportunity to include Core team and 
front line employeesfront line employees
Fundamental key to EMS implementation Fundamental key to EMS implementation 
successsuccess
Helps instill in employees the interrelationship Helps instill in employees the interrelationship 
between their jobs and the environmentbetween their jobs and the environment

9999

StepsSteps

Step 1: Clarify EMS jargonStep 1: Clarify EMS jargon
Step 2: Determine core operations and supporting Step 2: Determine core operations and supporting 

activitiesactivities
Step 3: Construct input/output diagramsStep 3: Construct input/output diagrams
Step 4: Develop a matrix of aspects and impactsStep 4: Develop a matrix of aspects and impacts
Step 5: Prioritize aspects/impactsStep 5: Prioritize aspects/impacts
Step 6: Develop a system procedureStep 6: Develop a system procedure
Step 7: Check for EMS conformanceStep 7: Check for EMS conformance
Step 8: Review and revise aspects/impactsStep 8: Review and revise aspects/impacts

100100

Step 1 ConsiderationsStep 1 Considerations

Jargon is one of the first hurdlesJargon is one of the first hurdles

Need to clarify aspects and impactsNeed to clarify aspects and impacts

Aspects = CauseAspects = Cause

Impacts = EffectsImpacts = Effects

Need to identify how organization affects Need to identify how organization affects 
the surrounding environmentthe surrounding environment

Better able to define relationship better Better able to define relationship better 
able to manage and control impactsable to manage and control impacts

101101

ExamplesExamples

Activity Aspect Impact

Burring of fuel Air Emission, carbon 
dioxide

Degradation of air quality

Transport of diesel fuel Spills and leaks Soil and groundwater 
contamination

Maintenance of fleet vehicles Used oil recycling Conservation of natural 
resources (petroleum)

Equipment maintenance Solid waste generation Reduction in landfill space or 
increase in landfill space 
(recycling)

Facility boilers Electricity use from gas or 
diesel fuels

Reduction in natural resources

Office/Administrative Services Recycling paper Conservation of landfill space, 
conservation of natural 
resources, improved air quality

102102
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Step 2 ConsiderationsStep 2 Considerations

What activities and operations are covered What activities and operations are covered 
(fenceline)(fenceline)
Keep the process to a smaller unitKeep the process to a smaller unit
Too large a fenceline can make it too difficult to Too large a fenceline can make it too difficult to 
identify aspects/impactsidentify aspects/impactsidentify aspects/impactsidentify aspects/impacts
Ensure activities have potential or direct impacts Ensure activities have potential or direct impacts 
on environmenton environment
Make the method of ranking simple and easy to Make the method of ranking simple and easy to 
understandunderstand
Keep the aspect analysis procedure flexible Keep the aspect analysis procedure flexible –– if if 
it is not working change itit is not working change it

103103

Step 3 ConsiderationsStep 3 Considerations

Helps to understand inputs, outputs, byproducts Helps to understand inputs, outputs, byproducts 
and wastes from activityand wastes from activity
Construct a flow chart of the fencelineConstruct a flow chart of the fenceline
Next construct an input/output diagramNext construct an input/output diagram
Involve EMS site team and frontline personnelInvolve EMS site team and frontline personnel
May want to add inMay want to add in
–– Regulated aspectsRegulated aspects
–– NonNon--regulated aspectsregulated aspects
–– Emergency situationsEmergency situations
–– Positive impactsPositive impacts

104104

Flow ChartFlow Chart

105105 106106

Input/Output DiagramInput/Output Diagram

Resources
Products

ACTIVITYHealth and Safety 
Considerations

Byproducts

Wastes

107107

Example I/O ChartExample I/O Chart

Activity: Shaving with 
standard razor

Input Output

•Labor

•Water

Shaved face

•Water

•Shaving cream

•Razor Byproduct

Wastes •Shaved hair

•Used razor and 
blades

•Water pollution

Shaving 
cream cans

108108
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Example I/O ChartExample I/O Chart

Activity: Shaving with 
electric razor

Input Output

•Labor

•Electricity

Shaved face

•Electricity

•Razor

Byproduct

Wastes Shaved hair

Heat

Air pollution
109109

Step 4 ConsiderationsStep 4 Considerations

Get together with employees in activity Get together with employees in activity 
areas and talk about inputs and outputsareas and talk about inputs and outputs
Develop a matrix of activities, aspects and Develop a matrix of activities, aspects and 
impactsimpactspp
Add processes associated with selected Add processes associated with selected 
activityactivity
Add aspects and impacts to matrixAdd aspects and impacts to matrix
May want to involve outside stakeholders May want to involve outside stakeholders 
in the processin the process

110110

Step 5 ConsiderationsStep 5 Considerations

Determine criteria to rank each activityDetermine criteria to rank each activity
–– Examples:Examples:

Impact to natural resourcesImpact to natural resources
Impacts to land, water or airImpacts to land, water or air
CostCost
Probability of OccurrenceProbability of OccurrenceProbability of OccurrenceProbability of Occurrence
VolumeVolume
ToxicityToxicity
RegulatedRegulated
Public impactPublic impact
Nuisance issuesNuisance issues
Human health impactsHuman health impacts
Health and safety of employeesHealth and safety of employees

111111

Determine how the criteria will be usedDetermine how the criteria will be used
–– Examples scale from 0Examples scale from 0--5 (no impact 5 (no impact –– major impact)major impact)

–– Determine weight of each criteria if desiredDetermine weight of each criteria if desired

–– Determine of some factors can be combinedDetermine of some factors can be combined

–– Avoid getting too complexAvoid getting too complex

–– Keep the number of criteria small Keep the number of criteria small 

ff–– Establish ranking number where significance can be Establish ranking number where significance can be 
applied (keep the number of significant aspects to applied (keep the number of significant aspects to 
around 5)around 5)

–– Don’t spend too much time arguing about the Don’t spend too much time arguing about the 
numbers (have EMR lead the discussion among Core numbers (have EMR lead the discussion among Core 
team members)team members)

–– May want to involve consultant helpMay want to involve consultant help

112112

AvoidAvoid

Breaking aspects into too much detailBreaking aspects into too much detail

Making the significance threshold too low Making the significance threshold too low 
hi hhi hor highor high

Getting bogged down in the assigning of Getting bogged down in the assigning of 
scoresscores

113113

Keys to SuccessKeys to Success

Educate the Core Team and all employees Educate the Core Team and all employees 
on their roles in aspect/impact analysison their roles in aspect/impact analysis

Defining significance ranking criteria for allDefining significance ranking criteria for allDefining significance ranking criteria for all Defining significance ranking criteria for all 
employees who are participating in employees who are participating in 
analysisanalysis

Create crossCreate cross--functional teams in reviewing functional teams in reviewing 
the analysisthe analysis

114114
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E lE lExampleExample

115115

Using an Electric RazorUsing an Electric Razor

116116

Using a Standard RazorUsing a Standard Razor

117117

Environmental AspectsEnvironmental Aspects

Activity Aspects Impact

Shaving with electric 
razor

Electricity, air 
pollution, water 
pollution

Reduction in natural 
resources, 
degradation of air and 

t litwater quality

Shaving with standard 
razor

Solid waste, water 
usage,  razor and 
blade disposal

Reduction in landfill 
space, reduction in 
water quality, 
reduction in natural 
resources

118118

Significance Criteria UsedSignificance Criteria Used

Changes to air qualityChanges to air quality
Changes to water qualityChanges to water quality
Direct exposure to chemicalDirect exposure to chemical
Changes in habitatChanges in habitatChanges in habitatChanges in habitat
NuisanceNuisance
Depletes natural resourcesDepletes natural resources
Is it regulatedIs it regulated
Is it a critical control pointIs it a critical control point
Frequency/probability of it occurringFrequency/probability of it occurring

119119

Ranking ContinuedRanking Continued

Points assignedPoints assigned
–– 00--5 ( no impact to greatest impact)5 ( no impact to greatest impact)

Critical control pointCritical control point
–– YesYes –– 33Yes Yes 33
–– No No –– 00

RegulatedRegulated
–– Yes Yes --55
–– No No -- 00

120120



www.PDHonline.org www.PDHcenter.com

PDHonline Webinar C214W   © 2011 James Newton, PE Page 21

Significance CriteriaSignificance Criteria

Criteria Electric shaving Standard shaving

Air quality 5 0

Water quality 0 3

Chemical exposure 0 2Chemical exposure 0 2

Habitat 2 0

Nuisance 0 0

Natural resources 2 3

Regulated 0 0

CCP 0 0

Frequency 4 4

Total 13 12

121121

Example 2Example 2

Activity Aspect Impact Land 
Impact

Air 
Impact

Water 
Impact

Health 
& 

Safety

Total 
Score

Operate 
and 
Maintain 
a Pump 
Station

Sanitary 
Sewer 
System 
Overflow 
(SSO)

Degradation 
of Water/ 
Land

Impact on 
Public Health

5 1 5 5 16

122122

Step 6 ConsiderationsStep 6 Considerations

Document the process in a system procedureDocument the process in a system procedure

Guides future generations to understand what Guides future generations to understand what 
was done and to duplicate the procedure (though was done and to duplicate the procedure (though 

t il th t )t il th t )not necessarily the outcomes)not necessarily the outcomes)

Procedure shouldProcedure should
–– What steps to takeWhat steps to take
–– Roles and responsibilitiesRoles and responsibilities
–– When to conduct specific tasksWhen to conduct specific tasks
–– Methods of communicatingMethods of communicating
–– Where the information will be storedWhere the information will be stored 123123

Step 7 ConsiderationsStep 7 Considerations

Check:Check:
–– Is the methodology sound?Is the methodology sound?

–– Are all fenceline operations and activities Are all fenceline operations and activities 
included?included?included?included?

–– Is there a list of significant aspects?Is there a list of significant aspects?

–– Does the procedure account for changes to Does the procedure account for changes to 
operations and activities?operations and activities?

124124

Step 8 ConsiderationsStep 8 Considerations

Keep the information up to dateKeep the information up to date

Review at least once a yearReview at least once a year

Review when operations and/or activities Review when operations and/or activities 
changechange

Conduct for new operations and/or activitiesConduct for new operations and/or activities

125125

Additional referenceAdditional reference

EMS Aspects Identification and Prioritization EMS Aspects Identification and Prioritization 
WorkbookWorkbook

byby

GETFGETFGETFGETF

Available from the US EPA’s PEER Center atAvailable from the US EPA’s PEER Center at

www.peercenter.netwww.peercenter.net

126126
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Objectives and Targets (Os&Ts) Objectives and Targets (Os&Ts) 
and Environmental Management and Environmental Management 

Programs (EMPs)Programs (EMPs)

Os & Ts are an opportunity to identify Os & Ts are an opportunity to identify 
where to be wrt to significant aspects over where to be wrt to significant aspects over 
the next several yearsthe next several yearsthe next several yearsthe next several years

All significant aspects must be managedAll significant aspects must be managed

Management can be via operational Management can be via operational 
controls or Os & Tscontrols or Os & Ts

127127 128128

ObjectiveObjective: the internal goal the facility establishes to : the internal goal the facility establishes to 
improve its environmental performance based on an improve its environmental performance based on an 
environmental policyenvironmental policy
–– Reduce air emissions generated from burning diesel fuelReduce air emissions generated from burning diesel fuel

TargetTarget: A measurable performance requirement that : A measurable performance requirement that 
arises from an objectivearises from an objective
–– Reduce sulfur dioxide from the burning of diesel fuels by 50% Reduce sulfur dioxide from the burning of diesel fuels by 50% 

f 2002 l lf 2002 l lfrom 2002 levelsfrom 2002 levels

Performance indicatorPerformance indicator: A measurement tool that can : A measurement tool that can 
be used to evaluate and measure environmental be used to evaluate and measure environmental 
performance in relation to a specific targetperformance in relation to a specific target
–– Measuring the emissions of sulfur dioxide per year from baseline Measuring the emissions of sulfur dioxide per year from baseline 

in order to compare with our 50% goalin order to compare with our 50% goal

129129

ObjectivesObjectives

QuantifiedQuantified
–– To facilitate the evaluation of environmental performanceTo facilitate the evaluation of environmental performance
–– Measurement of progress towards specific environmental targetsMeasurement of progress towards specific environmental targets

Start with a minimum number of objectives (2Start with a minimum number of objectives (2--3) and 3) and j (j ( ))
expand over timeexpand over time

Keep them simple in order to achieve early successKeep them simple in order to achieve early success

Can be set organizationCan be set organization--wide or specific to an operationwide or specific to an operation

130130

Important lessonsImportant lessons

Post the Os & Ts around the facilityPost the Os & Ts around the facility

Score quick wins with Os & Ts to bring Score quick wins with Os & Ts to bring 
about success and show managementabout success and show managementabout success and show management about success and show management 
and employees that the EMS is paying offand employees that the EMS is paying off

Establish operational controls (work Establish operational controls (work 
instructions, training, roles/responsibilities, instructions, training, roles/responsibilities, 
SOPs) for all significant aspects, including SOPs) for all significant aspects, including 
those with Os & Tsthose with Os & Ts

131131

LessonsLessons

Track, review and communicate the status Track, review and communicate the status 
of Os & Ts and EMPs on a regular basisof Os & Ts and EMPs on a regular basis

Ask for volunteers to own the Os & TsAsk for volunteers to own the Os & TsAsk for volunteers to own the Os & TsAsk for volunteers to own the Os & Ts

Remember that operations and Remember that operations and 
departments may have different priorities departments may have different priorities 
so try and relate to each group when so try and relate to each group when 
setting goalssetting goals

132132
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Step 1: Determine significant aspects that Step 1: Determine significant aspects that 
need Os & Tsneed Os & Ts

Step 2: Identify Os & TsStep 2: Identify Os & Ts

Step 3: define the performance indicatorsStep 3: define the performance indicators

Step 4: Establish the EMPStep 4: Establish the EMP

Step 5: Get top management commitmentStep 5: Get top management commitment

Step 6: Develop a system procedureStep 6: Develop a system procedure

Step 7: CheckStep 7: Check

Step 8: Communicate Os & TsStep 8: Communicate Os & Ts

Step 9: Review and revise Step 9: Review and revise 
133133

Step 1 ConsiderationsStep 1 Considerations

Not all significant aspects have to have an objectiveNot all significant aspects have to have an objective

Evaluate based onEvaluate based on
–– LORLOR
–– Views of interested partiesViews of interested partiespp
–– Technical optionsTechnical options
–– Financial, operational and other organizational realitiesFinancial, operational and other organizational realities

Account for existing programs that are working wellAccount for existing programs that are working well

Be flexible in setting Os & TsBe flexible in setting Os & Ts

Define a desired result and let employees determine how Define a desired result and let employees determine how 
to achieve resultsto achieve results 134134

Step 2 ConsiderationsStep 2 Considerations

Consider baseline data or data that can be Consider baseline data or data that can be 
obtained easilyobtained easily

Factors to considerFactors to considerFactors to considerFactors to consider
–– Ability to controlAbility to control

–– Ability to track and/or measureAbility to track and/or measure

–– Cost to track measureCost to track measure

–– Links to the environmental policyLinks to the environmental policy

Focus on areas that will have the greatest Focus on areas that will have the greatest 
impact on environmental footprint impact on environmental footprint 135135

Step 3 ConsiderationsStep 3 Considerations

Performance indicators are used to Performance indicators are used to 
measure performance in meeting Os & Tsmeasure performance in meeting Os & Ts

May be spelled out for regulatory issuesMay be spelled out for regulatory issuesMay be spelled out for regulatory issuesMay be spelled out for regulatory issues

Should be simple, understandable and Should be simple, understandable and 
relevantrelevant

Need to establish a baseline firstNeed to establish a baseline first
136136

Examples of performance indicatorsExamples of performance indicators

Number of odor complaints per weekNumber of odor complaints per week

Pounds of chlorine used per gallon of water Pounds of chlorine used per gallon of water 
treatedtreated

Energy used per unit of productionEnergy used per unit of production

Percentage of solid waste recycled per used per Percentage of solid waste recycled per used per 
yearyear

Percentage of employees completing Percentage of employees completing 
environmental trainingenvironmental training

137137

Step 4 ConsiderationsStep 4 Considerations

EMP describes how to achieve OsEMP describes how to achieve Os

EMPs directly linked to Os & TsEMPs directly linked to Os & Ts

Step by step action plansStep by step action plans

138138



www.PDHonline.org www.PDHcenter.com

PDHonline Webinar C214W   © 2011 James Newton, PE Page 24

EMP tasksEMP tasks

Establish baselines if not already Establish baselines if not already 
determineddetermined

List the individual tasks defining what had List the individual tasks defining what had 
how to do ithow to do ithow to do ithow to do it

Assign responsibility for achieving goalsAssign responsibility for achieving goals

Establish deadlines for individual tasksEstablish deadlines for individual tasks

Estimate staff time and costsEstimate staff time and costs

139139

List individual tasks required to meet targetList individual tasks required to meet target

Assign responsibility for both the entire EMP and Assign responsibility for both the entire EMP and 
the individual tasksthe individual tasks

Plan intermediate deadlinesPlan intermediate deadlinesPlan intermediate deadlinesPlan intermediate deadlines

Confirm with managers that the resources (both Confirm with managers that the resources (both 
financial and human) are consistent with the financial and human) are consistent with the 
approved budgetapproved budget
–– Are there other direct costsAre there other direct costs

–– Is there equipment neededIs there equipment needed

–– Are outside services neededAre outside services needed 140140

Kent County  2009 Objectives and TargetsKent County  2009 Objectives and Targets

ObjectiveObjective TargetTarget DateDate

Reduce air Reduce air 
pollutionpollution

Reduce GHG levels Reduce GHG levels 
by 25% from CY by 25% from CY 
20082008

December 31, 2013December 31, 2013

Reduce fossil fuel Reduce fossil fuel Reduce natural gas Reduce natural gas 
b 30% fb 30% f

December 31, 2015December 31, 2015
usageusage usage by 30% from usage by 30% from 

CY 2008 and switch CY 2008 and switch 
to 25% renewable to 25% renewable 
energyenergy

Reduce or Reduce or 
eliminate the use eliminate the use 
of chlorine and of chlorine and 
SOSO22

Reduce chlorine Reduce chlorine 
and SOand SO2 2 by 25% by 25% 
from CY 2004 from CY 2004 
levelslevels

December 31, 2010December 31, 2010

141141

Objective & Targets 2Objective & Targets 2

ObjectivesObjectives TargetTarget DateDate
Remain below Title Remain below Title 
V thresholdV threshold

Reduce NOx by Reduce NOx by 
30% from CY 2008 30% from CY 2008 
levelslevels

December 31, 2013December 31, 2013

Meet publicly Meet publicly 
acceptable TMDLacceptable TMDL

Meet phosphorous Meet phosphorous 
and nitrogen levelsand nitrogen levels

December 31, 2011December 31, 2011
acceptable TMDLacceptable TMDL and nitrogen levelsand nitrogen levels

Develop a long Develop a long 
range biosolids range biosolids 
planplan

Complete pilot Complete pilot 
study to facilitate a study to facilitate a 
switch from land switch from land 
applicationapplication

December 31, 2013December 31, 2013

Reduce the use of Reduce the use of 
electricity in Admin electricity in Admin 
Bldg.Bldg.

Reduce electricity Reduce electricity 
usage by 25% from usage by 25% from 
CY 2008 levelsCY 2008 levels

December 31, 2010December 31, 2010

142142

Objectives & Targets 3Objectives & Targets 3

Objectives Target Date

Reduce the use of 
man-made 
chemicals

Reduce chlorine and 
sulfur dioxide by 95%, 
lime by 30%, and ferric 
chloride in biosolids 

Dec. 31, 2015

processing by 90% 
from CY 2008 levels

Improve employee 
health and safety

Reduce total 
recordable incident 
rate to below 4.0

Dec. 31, 2013

143143

EMPsEMPs
Reduce air 
pollution

Reduce GHG 
Emissions by 
25% from CY 
2009 levels

12/31/2015

Develop GHG 
emission 
inventory

Jim Newton 12/31/2010

Issue GHG 
report

Jim Newton 1/31/2011

Develop GHG 
reduction 
strategy

Jim Newton 06/30/2011

Develop budget 
to meet strategy

Hans Medlarz 12/31/2011

Implement 
GHG strategy

Keith Powell 12/31/2015

144144
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Reduce fossil 
fuel use

Reduce natural 
gas usage by 
30% from CY 
2008 levels

12/31/2015

Install passive 
solar drying 
pilot facility

Keith Powell 12/31/2010

Operate 
passive solar 
dryers

Keith Powell 12/31/2010

Design 
complete 
system

Hans Medlarz 12/31/2012

Install complete 
passive system

Keith Powell 12/31/2015

145145

Reduce fossil 
fuel use

Switch to 25% 
renewable 
energy sources

12/31/2015

Design and 
build 800 kW

Hans Medlarz 12/31/2010
build 800 kW 
PV system

Operate 800 
kW PV system

Keith Powell 12/31/2010

Upgrade PV 
system to 1.2 
mW

Hans Medlarz 12/31/2015

146146

AvoidAvoid

Making too big a commitment; pick only 1Making too big a commitment; pick only 1--
5 Os & Ts to use an EMP on5 Os & Ts to use an EMP on

Not communicating the time andNot communicating the time andNot communicating the time and Not communicating the time and 
resources requirements to upper and resources requirements to upper and 
lower managementlower management

Not establishing a normalized baseline Not establishing a normalized baseline 
from which to measure progressfrom which to measure progress

147147

Step 5 ConsiderationsStep 5 Considerations

Top management needs to ensure that the Top management needs to ensure that the 
objectives are integrated with other objectives are integrated with other 
organizational objectives and mission of organizational objectives and mission of 
the organizationthe organizationthe organizationthe organization

Inform management of staff, capital and Inform management of staff, capital and 
operational costs associated with meeting operational costs associated with meeting 
the objectives the objectives 

148148

Step 6 ConsiderationsStep 6 Considerations

Document the process in a system procedureDocument the process in a system procedure

Guides future generations to understand what was done Guides future generations to understand what was done 
and to duplicate the procedure (though not necessarily and to duplicate the procedure (though not necessarily 
the outcomes)the outcomes)))

Procedure shouldProcedure should
–– What steps to takeWhat steps to take
–– Roles and responsibilitiesRoles and responsibilities
–– When to conduct specific tasksWhen to conduct specific tasks
–– Methods of communicatingMethods of communicating
–– Where the information will be storedWhere the information will be stored

149149

Step 7 ConsiderationsStep 7 Considerations

Check:Check:
–– Are there documented Os & Ts?Are there documented Os & Ts?
–– Are the Os & Ts consistent with the environmental Are the Os & Ts consistent with the environmental 

policy?policy?
–– Was LOR, significant aspects, technical options, Was LOR, significant aspects, technical options, 

i f i t l d t l t k h ld di f i t l d t l t k h ld dviews of internal and external stakeholders, and views of internal and external stakeholders, and 
financial, operational and business realities financial, operational and business realities 
considered?considered?

–– Were quantifiable performance indicators set?Were quantifiable performance indicators set?
–– Are environmental improvements noted and tracked?Are environmental improvements noted and tracked?
–– Are programs set to implement Os & Ts?Are programs set to implement Os & Ts?
–– Is progress regularly communicated regarding Os & Is progress regularly communicated regarding Os & 

Ts?Ts?

150150



www.PDHonline.org www.PDHcenter.com

PDHonline Webinar C214W   © 2011 James Newton, PE Page 26

Step 8 ConsiderationsStep 8 Considerations

Communicate Os & Ts and EMPs to:Communicate Os & Ts and EMPs to:
–– EmployeesEmployees
–– SuppliersSuppliers
–– ContractorsContractors
–– External stakeholdersExternal stakeholders

Open communication will improve buyOpen communication will improve buy--in, keep the EMS in, keep the EMS 
on everyone’s radar, and ensure continuous on everyone’s radar, and ensure continuous 
improvement occursimprovement occurs

Link Os & Ts to employee job activities and on the local Link Os & Ts to employee job activities and on the local 
community in which they livecommunity in which they live

151151

Step 9 ConsiderationsStep 9 Considerations

Fundamental element of EMS is to  Fundamental element of EMS is to  
review, assess and improvereview, assess and improve

R i it EMP l b i iR i it EMP l b i iRevisit EMPs on a regular basis using Revisit EMPs on a regular basis using 
internal audits, third party audits and internal audits, third party audits and 
management reviewsmanagement reviews

Consider any new or modified operationsConsider any new or modified operations

152152

PHASE IIIPHASE III
IMPLEMENTATIONIMPLEMENTATION

153153

ElementsElements

Roles and responsibilitiesRoles and responsibilities

Training, awareness and competencyTraining, awareness and competency

Internal and external communicationInternal and external communication

EMS document and recordsEMS document and records

Operational controlsOperational controls

Emergency preparedness and response Emergency preparedness and response 

154154

Roles and responsibilitiesRoles and responsibilities

Incorporated into other parts of the EMSIncorporated into other parts of the EMS

155155 156156
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Training, awareness and Training, awareness and 
competencycompetency

Every employee can have potential impacts on the Every employee can have potential impacts on the 
environmentenvironment

Any employee can identify positive ways in which to Any employee can identify positive ways in which to 
improve environmental managementimprove environmental managementimprove environmental managementimprove environmental management

Need to verify that everyone has general awareness Need to verify that everyone has general awareness 
training about the EMS, the environmental policy and what training about the EMS, the environmental policy and what 
the EMS means to each employee doing his/her jobthe EMS means to each employee doing his/her job

Need to verify that each employee whose job involves a Need to verify that each employee whose job involves a 
significant aspect is trained and competent to implement significant aspect is trained and competent to implement 
procedures and follow regulations to minimize the procedures and follow regulations to minimize the 
environmental impact of their jobsenvironmental impact of their jobs

157157

EMS awareness training EMS awareness training –– training training 
involving an overview of the basics of the involving an overview of the basics of the 
EMS, including environmental policy, EMS, including environmental policy, 
significant aspects, Os & Ts, and significant aspects, Os & Ts, and 
operational controlsoperational controls

Competency Training Competency Training –– training of training of 
employees whose work may create a employees whose work may create a 
significant environmental impact and be significant environmental impact and be 
deemed competent based on education, deemed competent based on education, 
training or experience.training or experience.

158158

Assessing trainingAssessing training

What jobs affect the environment?What jobs affect the environment?

What job activities involve a significant What job activities involve a significant 
aspect?aspect?

What types of training is currentlyWhat types of training is currentlyWhat types of training is currently What types of training is currently 
conducted?conducted?

Can EMS roles/responsibilities/controls be Can EMS roles/responsibilities/controls be 
included in the training?included in the training?

Can the current training material be Can the current training material be 
modified or are new materials needed?modified or are new materials needed?

How are current training record maintained?How are current training record maintained?
159159

EMS training materialEMS training material

New employee flyerNew employee flyer

Payroll or pay stub insertsPayroll or pay stub inserts

Training videosTraining videos

Green mousepadsGreen mousepads

Monthly newslettersMonthly newsletters

PostersPosters

Give awaysGive aways

160160

When is EMS training neededWhen is EMS training needed

New employee hiredNew employee hired
Employee is transferred to a new jobEmployee is transferred to a new job
Procedures are changedProcedures are changed
New processes materials or equipment isNew processes materials or equipment isNew processes, materials or equipment is New processes, materials or equipment is 
introducedintroduced
A change in EMS Os & TsA change in EMS Os & Ts
New regulations go into effectNew regulations go into effect
Annual refresher before a 3Annual refresher before a 3rdrd party auditparty audit

161161

LessonsLessons

Relate EMS and environmental training to Relate EMS and environmental training to 
employee work activitiesemployee work activities

C t t i i l d dC t t i i l d dCreate one training plan and program and Create one training plan and program and 
integrate EMS training into itintegrate EMS training into it

Have division managers present at training Have division managers present at training 
sessions to show support for the EMSsessions to show support for the EMS

162162
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Step 1: Assess EMS training needsStep 1: Assess EMS training needs

Step 2: Review and integrate EMS training Step 2: Review and integrate EMS training 
into current training programinto current training program

St 3 C d t d t d i t iSt 3 C d t d t d i t iStep 3: Conduct, document and maintain Step 3: Conduct, document and maintain 
EMS training recordsEMS training records

Step 4: Develop a system procedureStep 4: Develop a system procedure

Step 5: Check for EMS complianceStep 5: Check for EMS compliance

Step 6: Review and reviseStep 6: Review and revise

163163

Step 1 ConsiderationsStep 1 Considerations

Everyone must understandEveryone must understand
–– The environmental policyThe environmental policy
–– The significant environmental impacts of their The significant environmental impacts of their 

workwork
–– The environmental Os & TsThe environmental Os & Ts
–– Key EMS roles and responsibilitiesKey EMS roles and responsibilities
–– Environmental SOPs and work instructions Environmental SOPs and work instructions 

that apply to job functionsthat apply to job functions
–– The importance of following the EMS, The importance of following the EMS, 

environmental requirements and the potential environmental requirements and the potential 
consequences of not dong soconsequences of not dong so

164164

Step 2 ConsiderationsStep 2 Considerations

Build on what is already in placeBuild on what is already in place

Build on what currently worksBuild on what currently works

Look at certification trainingLook at certification training

Look at current EHS trainingLook at current EHS training

165165

Step 3 ConsiderationsStep 3 Considerations

Need to document and maintain EMS training Need to document and maintain EMS training 
recordsrecords

N d t t i ll l EMS b iN d t t i ll l EMS b iNeed to train all employees on EMS basicsNeed to train all employees on EMS basics

Need additional training for employees in areas Need additional training for employees in areas 
where their jobs have significant environmental where their jobs have significant environmental 
impacts in order to help them understand how to impacts in order to help them understand how to 
minimize the impactsminimize the impacts

166166

Step 4 ConsiderationsStep 4 Considerations

Document the process in a system procedureDocument the process in a system procedure

Guides future generations to understand what was done Guides future generations to understand what was done 
and to duplicate the procedure (though not necessarily and to duplicate the procedure (though not necessarily 
the outcomes)the outcomes)))

Procedure shouldProcedure should
–– What steps to takeWhat steps to take
–– Roles and responsibilitiesRoles and responsibilities
–– When to conduct specific tasksWhen to conduct specific tasks
–– Methods of communicatingMethods of communicating
–– Where the information will be storedWhere the information will be stored

167167

Step 5 ConsiderationsStep 5 Considerations

CheckCheck
–– Is there a current process for conducting Is there a current process for conducting 

environmental training?environmental training?
–– What types of environmental training are What types of environmental training are 

currently being conducted?currently being conducted?
–– Has EMS awareness training been Has EMS awareness training been 

conducted?conducted?
–– Has specific training for employees in Has specific training for employees in 

significant aspect areas been conducted?significant aspect areas been conducted?
–– How is competence verified?How is competence verified?
–– How is training effectiveness evaluated?How is training effectiveness evaluated?

168168
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Step 6 ConsiderationsStep 6 Considerations

Review training at least annuallyReview training at least annually

Review training when new operations, Review training when new operations, 
i t thi t thequipment or other processes are equipment or other processes are 

implementedimplemented

Revise training when EMS elements Revise training when EMS elements 
change or to accommodate other changeschange or to accommodate other changes

169169

LessonsLessons

Identify and document training Identify and document training 
requirements for each employeerequirements for each employee

Get feedback from employees onGet feedback from employees onGet feedback from employees on Get feedback from employees on 
effectiveness of training materials and effectiveness of training materials and 
adjust based on feedbackadjust based on feedback

Make the EMS training a part of other Make the EMS training a part of other 
trainingtraining

170170

AvoidAvoid

Making EMS training too technical or Making EMS training too technical or 
reliant on jargonreliant on jargon

C d t t i i i th t t lC d t t i i i th t t lConduct training sessions that are too longConduct training sessions that are too long

Having training sessions that preach EMS Having training sessions that preach EMS 
or environmental requirementsor environmental requirements

171171

CommunicationCommunication
Internal and ExternalInternal and External

Internal communication Internal communication –– the flow of the flow of 
information topinformation top--down, bottomdown, bottom--up and up and 
across the entire EMS fencelineacross the entire EMS fencelineacross the entire EMS fencelineacross the entire EMS fenceline

External communication External communication –– flow of flow of 
information and soliciting input, receiving information and soliciting input, receiving 
inquiries and complaints, responding to inquiries and complaints, responding to 
and documenting exchanges between and documenting exchanges between 
parties outside the EMS fencelineparties outside the EMS fenceline 172172

Interested partiesInterested parties

Individual or group, internal or external to the Individual or group, internal or external to the 
organization concerned with or affected by the organization concerned with or affected by the 
environmental performance of the organizationenvironmental performance of the organization

Examples:Examples:
Regulatory agenciesRegulatory agencies–– Regulatory agenciesRegulatory agencies

–– Local residentsLocal residents
–– NeighborsNeighbors
–– Citizen groupsCitizen groups
–– Environmental groupsEnvironmental groups
–– Emergency response agenciesEmergency response agencies
–– Advisory groupsAdvisory groups
–– Contractors and vendorsContractors and vendors
–– Local and State governmental officialsLocal and State governmental officials
–– EmployeesEmployees

173173

Communication proceduresCommunication procedures

Ensures effective internal communication through the Ensures effective internal communication through the 
flow of information from the top down, from the bottom flow of information from the top down, from the bottom 
up and across the EMS fencelineup and across the EMS fenceline

Solicits, receives, documents and responds to external Solicits, receives, documents and responds to external pp
communicationscommunications

Considers and records external communications on Considers and records external communications on 
significant environmental aspectssignificant environmental aspects

Great ideas come from front line employees, ensure a Great ideas come from front line employees, ensure a 
communication mechanism exists to capture thesecommunication mechanism exists to capture these

174174
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Step 1: Determine what needs to be Step 1: Determine what needs to be 
communicated internallycommunicated internally

Step 2: Determine currently  who external Step 2: Determine currently  who external 
communication is withcommunication is with

Step 3: Determine who has an interest and Step 3: Determine who has an interest and 
who has a potential effect on the EMSwho has a potential effect on the EMS

Step 4: Define how the organization can Step 4: Define how the organization can 
best reach external stakeholdersbest reach external stakeholders

Step 5: Develop a system procedureStep 5: Develop a system procedure
Step 6: Check for EMS conformanceStep 6: Check for EMS conformance
Step 7: Review and reviseStep 7: Review and revise

175175

Step 1 ConsiderationsStep 1 Considerations

Look at how information is currently Look at how information is currently 
disseminateddisseminated

How do managers get information to employees How do managers get information to employees 
and receive information and communicate backand receive information and communicate backand receive information and communicate back and receive information and communicate back 
to managersto managers

How do line managers communicate with one How do line managers communicate with one 
anotheranother

Keep information simple, fresh and to the pointKeep information simple, fresh and to the point

176176

Internally communicateInternally communicate

Environmental policyEnvironmental policy

LORsLORs

Procedures and work instructionsProcedures and work instructions

Roles & responsibilitiesRoles & responsibilities

Significant aspectsSignificant aspects

Os & TsOs & Ts

EMP tasksEMP tasks

EMS progress and success storiesEMS progress and success stories

EMS audit resultsEMS audit results 177177

Internal communication vehiclesInternal communication vehicles

Employee meetingsEmployee meetings
EHS trainingEHS training
Working lunchesWorking lunches
NewslettersNewslettersNewslettersNewsletters
Pay stubsPay stubs
IntranetIntranet
Bulletin boardsBulletin boards
Give awaysGive aways

178178

Step 2 ConsiderationsStep 2 Considerations

Make a strong effort to reach out to external Make a strong effort to reach out to external 
stakeholdersstakeholders

Consult with key stakeholders why an EMS isConsult with key stakeholders why an EMS isConsult with key stakeholders why an EMS is Consult with key stakeholders why an EMS is 
being implemented and what is expected from itbeing implemented and what is expected from it

Keep key stakeholders abreast of progress as Keep key stakeholders abreast of progress as 
the EMS is developed and how it is performing the EMS is developed and how it is performing 
once in placeonce in place

179179

Externally communicateExternally communicate

Environmental policyEnvironmental policy

Significant aspectsSignificant aspects

Os & TsOs & Ts

Requirements of suppliers and contractors Requirements of suppliers and contractors 
wrt the EMSwrt the EMS

Annual reportsAnnual reports

EMS highlights and success storiesEMS highlights and success stories

180180
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Step 3 ConsiderationsStep 3 Considerations

Determine who potentially has an interest Determine who potentially has an interest 
in the EMSin the EMS

D t i h h ff t th EMSD t i h h ff t th EMSDetermine who has an effect on the EMSDetermine who has an effect on the EMS

181181

Questions to askQuestions to ask

What is the current level of public acceptance?What is the current level of public acceptance?

What are the external stakeholders?What are the external stakeholders?

Has the facilit had p blic relations iss es in theHas the facilit had p blic relations iss es in theHas the facility had public relations issues in the Has the facility had public relations issues in the 
past that require certain strategies or cautions?past that require certain strategies or cautions?

What type of input from external stakeholders What type of input from external stakeholders 
would interest the facility and be most useful?would interest the facility and be most useful?

What will be the return on investment for a What will be the return on investment for a 
proactive approach?proactive approach?

182182

Step 4 ConsiderationsStep 4 Considerations

How to best reach the external stakeholdersHow to best reach the external stakeholders

External communication vehiclesExternal communication vehicles
–– Annual reportsAnnual reports
–– Steering committees and/or advisory groupsSteering committees and/or advisory groups
–– Media releasesMedia releases
–– Open houses and toursOpen houses and tours
–– WebsitesWebsites
–– SurveysSurveys
–– MailingsMailings
–– NewslettersNewsletters

183183

Step 5 ConsiderationsStep 5 Considerations

Document the process in a system procedureDocument the process in a system procedure

Guides future generations to understand what was done Guides future generations to understand what was done 
and to duplicate the procedure (though not necessarily and to duplicate the procedure (though not necessarily 
the outcomes)the outcomes)))

Procedure shouldProcedure should
–– What steps to takeWhat steps to take
–– Roles and responsibilitiesRoles and responsibilities
–– When to conduct specific tasksWhen to conduct specific tasks
–– Methods of communicatingMethods of communicating
–– Where the information will be storedWhere the information will be stored

184184

Step 6 ConsiderationsStep 6 Considerations

Check:Check:
–– Who are the key interested parties and how were they identified?Who are the key interested parties and how were they identified?
–– What are the key concerns of the interested parties?What are the key concerns of the interested parties?
–– Do employees know their roles and responsibilities for ensuring Do employees know their roles and responsibilities for ensuring 

communication?communication?
Are employees aware of procedures and operational changesAre employees aware of procedures and operational changes–– Are employees aware of procedures and operational changes Are employees aware of procedures and operational changes 
that affect their daily activitiesthat affect their daily activities

–– Can employees relate how their job functions connect to the Can employees relate how their job functions connect to the 
EMS?EMS?
Can employees who need the necessary information have Can employees who need the necessary information have 
access to it?access to it?

–– What processes are used to respond to internal inquiries, What processes are used to respond to internal inquiries, 
concerns and suggestions?concerns and suggestions?

–– Have EMS requirements been communicated and understood by Have EMS requirements been communicated and understood by 
the employees and contractors?the employees and contractors?

185185

Step 7 ConsiderationsStep 7 Considerations

Review the communication procedure and Review the communication procedure and 
what is communicated and revise as what is communicated and revise as 
necessarynecessary

Ensure new operations and procedures Ensure new operations and procedures 
are included are included 

Review at least annually  as a part of the Review at least annually  as a part of the 
management reviewmanagement review

186186
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LessonsLessons

Communicate EMS information up, down Communicate EMS information up, down 
and across the organizationand across the organization

K i t l i l lK i t l i l lKeep internal messages simple, clear, Keep internal messages simple, clear, 
concise, and freshconcise, and fresh

Proactive, two way communication with Proactive, two way communication with 
external parties is importantexternal parties is important

187187

AvoidAvoid

Starting the EMS communication plans Starting the EMS communication plans 
and procedures from scratch, build on and procedures from scratch, build on 
existing communication methodsexisting communication methods

Not communicating frequently on the EMS Not communicating frequently on the EMS 
progress progress 

Not identifying and communicating with Not identifying and communicating with 
key external stakeholders and seeking key external stakeholders and seeking 
their inputtheir input

188188

Keys to successKeys to success

Try using creative methods to communicate the Try using creative methods to communicate the 
EMS messageEMS message

In communicating with employees, explain notIn communicating with employees, explain notIn communicating with employees, explain not In communicating with employees, explain not 
only what they need to do, but also why they only what they need to do, but also why they 
need to do itneed to do it

Get the word out on the EMS.  Communicate Get the word out on the EMS.  Communicate 
with internal and external stakeholders in order with internal and external stakeholders in order 
to obtain buyto obtain buy--in and maintaining external in and maintaining external 
stakeholder supportstakeholder support 189189

EMS documents and recordsEMS documents and records

Written procedures, policies, work Written procedures, policies, work 
instructions, manuals, etc,instructions, manuals, etc,

D t hi hD t hi hDocument hierarchyDocument hierarchy

190190

DefinitionsDefinitions

Controlled documents Controlled documents –– Policies, procedures, Policies, procedures, 
manuals and other documents that are a part of manuals and other documents that are a part of 
the EMS and need to be controlled and are the EMS and need to be controlled and are 
maintained.  Its one that is reviewed for maintained.  Its one that is reviewed for 
relevance on a regular schedule to ensure therelevance on a regular schedule to ensure therelevance on a regular schedule to ensure the relevance on a regular schedule to ensure the 
most current version is used in the fieldmost current version is used in the field

Work instruction Work instruction –– documented work tasks that documented work tasks that 
provide a detailed understanding of how specific provide a detailed understanding of how specific 
work processes are accomplished.  work processes are accomplished.  

191191

EMS documentsEMS documents

Describe EMS daily tasksDescribe EMS daily tasks

Describe how EMS tasks are Describe how EMS tasks are 
li h dli h daccomplishedaccomplished

Ensures activities and operations are Ensures activities and operations are 
consistent consistent 

192192
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EMS recordsEMS records

Present objective evidence that EMS Present objective evidence that EMS 
procedures are being followedprocedures are being followed

E lE lExamplesExamples
–– Training recordsTraining records

–– Audit checklistsAudit checklists

–– List of significant aspectsList of significant aspects

–– Management review meeting notesManagement review meeting notes

193193

EMS system proceduresEMS system procedures
RequiredRequired
–– Environmental aspectsEnvironmental aspects
–– LORsLORs
–– Communication Communication 
–– Document ControlDocument Control
–– Operational ControlOperational Control
–– Emergency ResponseEmergency Response
–– Nonconformance and Corrective ActionsNonconformance and Corrective Actions
–– RecordsRecords

OptionalOptional
–– Os & TsOs & Ts
–– EMPsEMPs
–– Management reviewManagement review

194194

Other EMS documentsOther EMS documents

Maintenance manualsMaintenance manuals

Work InstructionsWork Instructions

Contractor contact informationContractor contact information

ContractsContracts

Permits and related guidance materialsPermits and related guidance materials

195195

EMS recordsEMS records

Training recordsTraining records

Delivery logs/billsDelivery logs/bills

Calibration resultsCalibration results

Audit reports and checklistsAudit reports and checklists

List of significant aspectsList of significant aspects

Management reviewManagement review

Meeting notesMeeting notes

196196

Step 1: Assess EMS document control and Step 1: Assess EMS document control and 
record requirementsrecord requirements

Step 2: Review current document control Step 2: Review current document control 
and records procedureand records procedureand records procedureand records procedure

Step 3: Develop a system procedureStep 3: Develop a system procedure

Step 4: Check for EMS conformanceStep 4: Check for EMS conformance

Step 5: Review and reviseStep 5: Review and revise

197197

Step 1 ConsiderationsStep 1 Considerations

Developed as a part of the EMS processDeveloped as a part of the EMS process
–– Initially time consumingInitially time consuming

Once developed, need to review and revise as Once developed, need to review and revise as 
necessarynecessaryyy

EMS records are a direct result of the EMS EMS records are a direct result of the EMS 
procedures and activitiesprocedures and activities

Records should be Records should be 
–– Traceable to and identified with an activity or Traceable to and identified with an activity or 

operationoperation

–– Maintained for reviewMaintained for review

–– Disposed of if no longer applicableDisposed of if no longer applicable
198198
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Step 2 ConsiderationsStep 2 Considerations

Will a paper or electronic process work best?Will a paper or electronic process work best?
Who has the responsibility and authority for Who has the responsibility and authority for 
creating and revising documents?creating and revising documents?
Which documents should be controlled and how Which documents should be controlled and how 

th t i b d il bl ?th t i b d il bl ?can the current versions be made available?can the current versions be made available?
Does the organization currently employ a Does the organization currently employ a 
standard document format and numbering standard document format and numbering 
system?system?
Does the current system meet EMS Does the current system meet EMS 
requirements?requirements?

199199

Step 3 ConsiderationsStep 3 Considerations

Document the process in a system procedureDocument the process in a system procedure

Guides future generations to understand what was done Guides future generations to understand what was done 
and to duplicate the procedure (though not necessarily and to duplicate the procedure (though not necessarily 
the outcomes)the outcomes)))

Procedure shouldProcedure should
–– What steps to takeWhat steps to take
–– Roles and responsibilitiesRoles and responsibilities
–– When to conduct specific tasksWhen to conduct specific tasks
–– Methods of communicatingMethods of communicating
–– Where the information will be storedWhere the information will be stored

200200

Step 4 ConsiderationsStep 4 Considerations

CheckCheck
–– Document controlDocument control

Are the document control and record management Are the document control and record management 
procedures being followed?procedures being followed?p gp g

How are current versions of documents and How are current versions of documents and 
procedures verified and being used?procedures verified and being used?

Are the documents legible and dated?Are the documents legible and dated?

Is there a process to remove obsolete documents?Is there a process to remove obsolete documents?

201201

–– Record managementRecord management
Have EMS records that need to be maintained Have EMS records that need to be maintained 
been identified?been identified?

Have record retention time periods been Have record retention time periods been 
established?established?

How are the records stored and retrieved?How are the records stored and retrieved?

Are all records required by the EMS beingAre all records required by the EMS beingAre all records required by the EMS being Are all records required by the EMS being 
maintained?maintained?

Are all records easily accessed?Are all records easily accessed?

202202

Step 5 ConsiderationsStep 5 Considerations

Review and revise as necessaryReview and revise as necessary

Make any changes needed due to new or Make any changes needed due to new or 
h d ti th d ti tchanged operations, etc.changed operations, etc.

Review the need for new documents and Review the need for new documents and 
records during the management review records during the management review 
meetingsmeetings

203203

EMS ManualEMS Manual

Required by ISO 14001Required by ISO 14001

Describes the basics of the EMS’ 17 core elements Describes the basics of the EMS’ 17 core elements 

Provides a description of where related documents can Provides a description of where related documents can 
b f db f dbe foundbe found

Roadmap of how the pieces of the EMS fit together and Roadmap of how the pieces of the EMS fit together and 
the 17 elements of the EMSthe 17 elements of the EMS

Kent County: Kent County: www.co.kent.de.uswww.co.kent.de.us: public works page then : public works page then 
environmental management system pageenvironmental management system page

204204
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LessonsLessons

Develop a document management system Develop a document management system 
early in the EMS implementation processearly in the EMS implementation process

Create a file folder on the Intranet site toCreate a file folder on the Intranet site toCreate a file folder on the Intranet site to Create a file folder on the Intranet site to 
house and control the most current house and control the most current 
versions of the EMS documentsversions of the EMS documents

Establish a records retention policy and Establish a records retention policy and 
stick to it stick to it 

205205

AvoidAvoid

Creating an EMS manual that is too long; limit it Creating an EMS manual that is too long; limit it 
to ½ to 1 page per EMS system element.to ½ to 1 page per EMS system element.

Not establishing clear procedures on who canNot establishing clear procedures on who canNot establishing clear procedures on who can Not establishing clear procedures on who can 
generate, and make changes to the EMS generate, and make changes to the EMS 
documentsdocuments

Collecting and maintaining EMS records that do Collecting and maintaining EMS records that do 
not add valuenot add value

206206

Keys to successKeys to success

Prepare a document control index that shows all Prepare a document control index that shows all 
of the EMS documents and their revision historyof the EMS documents and their revision history

Consider using an electronic EMS documentConsider using an electronic EMS documentConsider using an electronic EMS document Consider using an electronic EMS document 
and records management systemand records management system

Clearly explain the difference between EMS Clearly explain the difference between EMS 
documents and records and how they are documents and records and how they are 
managedmanaged

207207

Operational controlOperational control

Operational controls Operational controls –– Documents and Documents and 
other mechanisms that specify the way to other mechanisms that specify the way to 
execute a certain activity or operation.  execute a certain activity or operation.  
Operational controls are assigned toOperational controls are assigned toOperational controls are assigned to Operational controls are assigned to 
operations and services involving operations and services involving 
significant aspects and are documented significant aspects and are documented 
through the use of work instructions, through the use of work instructions, 
procedures, manuals, training and other procedures, manuals, training and other 
programsprograms

208208

PurposePurpose

Managing or controlling the facility’s Managing or controlling the facility’s 
environmental impacts, in particular, environmental impacts, in particular, 
operations and services from which the operations and services from which the 
significant environmental impacts Os & Tssignificant environmental impacts Os & Tssignificant environmental impacts, Os & Ts significant environmental impacts, Os & Ts 
and regulatory requirements are derivedand regulatory requirements are derived

One of the most difficult elements to One of the most difficult elements to 
understandunderstand

209209

Step 1: Identify significant environmental Step 1: Identify significant environmental 
operationsoperations

Step 2: Review and draft operational Step 2: Review and draft operational 
controlscontrols

Step 3: Review maintenance and calibration Step 3: Review maintenance and calibration 
i ti trequirementsrequirements

Step 4: Check for EMS conformanceStep 4: Check for EMS conformance

Step 5: Communicate operational controlsStep 5: Communicate operational controls

Step 6: Review and reviseStep 6: Review and revise

210210
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Step 1 ConsiderationsStep 1 Considerations

Determine which operations should be Determine which operations should be 
coveredcovered

D t i h t t l thD t i h t t l thDetermine how to control themDetermine how to control them

Might need operational controls to manage Might need operational controls to manage 
significant aspects and LORs, whether significant aspects and LORs, whether 
they are subject to Os & Ts or notthey are subject to Os & Ts or not

211211

Step 2 ConsiderationsStep 2 Considerations

Look at what is already in placeLook at what is already in place

Do current procedures reflect what is Do current procedures reflect what is 
t ll d ?t ll d ?actually done?actually done?

Reference and document existing op Reference and document existing op 
controls in EMS Manualcontrols in EMS Manual

212212

Step 3 ConsiderationsStep 3 Considerations

Maintenance and calibration of equipment Maintenance and calibration of equipment 
in areas that could have significant in areas that could have significant 
environmental impactsenvironmental impacts

Might want to place calibration of some Might want to place calibration of some 
equipment under a special programequipment under a special program

213213

Step 4 ConsiderationsStep 4 Considerations

Check:Check:
–– Have all operations and activities associated with Have all operations and activities associated with 

significant environmental impacts, legal requirements significant environmental impacts, legal requirements 
and environmental Os & Ts been identified?and environmental Os & Ts been identified?

–– Are these operations and activities under control Are these operations and activities under control 
through programs, documented procedures, work through programs, documented procedures, work 
instructions , training, competency?instructions , training, competency?

–– Have employees, suppliers, vendors, contractors Have employees, suppliers, vendors, contractors 
been trained on applicable procedures, work been trained on applicable procedures, work 
instructions, etc.?instructions, etc.?

214214

Step 5 ConsiderationsStep 5 Considerations

Review documented procedures and work Review documented procedures and work 
instruction with all employeesinstruction with all employees

Communicate with the people who willCommunicate with the people who willCommunicate with the people who will Communicate with the people who will 
need to implement them and secure their need to implement them and secure their 
inputinput

Communicate with applicable vendors, Communicate with applicable vendors, 
suppliers, contractors and temporary staffsuppliers, contractors and temporary staff

215215

Step 6 ConsiderationsStep 6 Considerations

Review operational controls when Review operational controls when 
operations change or new operations and operations change or new operations and 
procedures are institutedprocedures are instituted

Review at least annuallyReview at least annually

216216
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LessonsLessons

The most effective operational controls are short The most effective operational controls are short 
and simpleand simple

In determining which operations and activities In determining which operations and activities 
need to be controlled, look beyond operationsneed to be controlled, look beyond operationsneed to be controlled, look beyond operations need to be controlled, look beyond operations 
and services to equipment maintenance, and services to equipment maintenance, 
management of onmanagement of on--site contractors, and services site contractors, and services 
provided by vendors and suppliersprovided by vendors and suppliers

Use photos and diagrams where applicable as Use photos and diagrams where applicable as 
operational controlsoperational controls

217217

AvoidAvoid

Not including suppliers and contractors that Not including suppliers and contractors that 
provide operations, goods, and services that provide operations, goods, and services that 
have a direct impact on the facility's significant have a direct impact on the facility's significant 
aspects and Os & Tsaspects and Os & Ts

Starting from scratch when developing Starting from scratch when developing 
operational controlsoperational controls

Overlooking the maintenance and calibration of Overlooking the maintenance and calibration of 
equipment for significant environmental aspect equipment for significant environmental aspect 
areas and Os & Tsareas and Os & Ts

218218

Keys to successKeys to success

Check in with all shifts and satellite offices for Check in with all shifts and satellite offices for 
improvement suggestions, to test procedures improvement suggestions, to test procedures 
and to get involvement and buyand to get involvement and buy--in to the EMSin to the EMS

Keep the language clear and simpleKeep the language clear and simple

Start by looking at the significant environmental Start by looking at the significant environmental 
aspects and LORs that were identified during the aspects and LORs that were identified during the 
planning phaseplanning phase

219219

Emergency preparedness and Emergency preparedness and 
responseresponse

Accidents and emergency situations can Accidents and emergency situations can 
and do occurand do occur

Many local utilities now required toMany local utilities now required toMany local utilities now required to Many local utilities now required to 
conduct vulnerability assessmentsconduct vulnerability assessments

Ensure that effective plans for preparing Ensure that effective plans for preparing 
for and responding to emergencies are for and responding to emergencies are 
available, easily accessible and clearly available, easily accessible and clearly 
understood by everyone needing themunderstood by everyone needing them

220220

Emergency response is integrated into everyday Emergency response is integrated into everyday 
operations, activities and servicesoperations, activities and services

Guides an organization to continuously improve Guides an organization to continuously improve 
the management of risks and threats over a the management of risks and threats over a 
short term and long term basisshort term and long term basis

Ultimate goal is to protect employees and the Ultimate goal is to protect employees and the 
community, to prevent and minimize community, to prevent and minimize 
environmental impacts, and to reduce environmental impacts, and to reduce 
operational damageoperational damage

Does not require any new emergency plans to Does not require any new emergency plans to 
be developed, just integrate all current onesbe developed, just integrate all current ones

221221

Establish and implement Establish and implement 
proceduresprocedures

Identify the potential for and response to Identify the potential for and response to 
accidents and emergency situationsaccidents and emergency situations

Prevents and mitigates the environmental Prevents and mitigates the environmental 
impacts that may be associated with an impacts that may be associated with an p yp y
emergencyemergency

Review and revise emergency preparedness Review and revise emergency preparedness 
and response procedures after the occurrence and response procedures after the occurrence 
of accidents and emergency situationsof accidents and emergency situations

Periodically test such proceduresPeriodically test such procedures

222222
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Step 1: Identify existing emergency plans Step 1: Identify existing emergency plans 
and/or proceduresand/or procedures

Step 2: Identify potential accident and Step 2: Identify potential accident and 
emergency scenariosemergency scenarios

Step 3: Define how the organization can Step 3: Define how the organization can 
prevent emergency incidents and mitigateprevent emergency incidents and mitigateprevent emergency incidents and mitigate prevent emergency incidents and mitigate 
impactsimpacts

Step 4: Develop a system procedureStep 4: Develop a system procedure

Step 5: Check for EMS conformanceStep 5: Check for EMS conformance

Step 6: Review and reviseStep 6: Review and revise

223223

Step 1 ConsiderationsStep 1 Considerations

Most organizations have multiple Most organizations have multiple 
emergency response plansemergency response plans

These might include:These might include:These might include:These might include:
–– SPCC plansSPCC plans
–– RCRA contingency plansRCRA contingency plans
–– OSHA emergency plansOSHA emergency plans
–– PSM emergency plansPSM emergency plans
–– HAZWOPER plansHAZWOPER plans

224224

ConsiderConsider

Are the plans current?Are the plans current?

Have contact information or telephone numbers Have contact information or telephone numbers 
changed?changed?

When was the last time the plans were tested?When was the last time the plans were tested?When was the last time the plans were tested?When was the last time the plans were tested?

Is training adequate and up to date?Is training adequate and up to date?

Are new and temp employees being trained?Are new and temp employees being trained?

Are there gaps between what is in place and Are there gaps between what is in place and 
what the EMS requires?what the EMS requires?

Are contractors, vendors and suppliers trained if Are contractors, vendors and suppliers trained if 
needed?needed?

225225

Step 2 ConsiderationsStep 2 Considerations

Brainstorm potential emergency situations Brainstorm potential emergency situations 
from everyday activitiesfrom everyday activities

Consider potential risks from accidents Consider potential risks from accidents 
and/or hostile actsand/or hostile actsand/or hostile actsand/or hostile acts

Remember response plans may overlap Remember response plans may overlap 
for a variety of emergency situationsfor a variety of emergency situations

Communicate with local officials about the Communicate with local officials about the 
potential emergencies at the facilitypotential emergencies at the facility

226226

Step 3 ConsiderationsStep 3 Considerations

Do not overlook or forget accident Do not overlook or forget accident 
preventionprevention

L k f t t i t lL k f t t i t lLook for ways to prevent environmental Look for ways to prevent environmental 
accidents accidents 

227227

LessonsLessons

Be very clear on staff roles and responsibilities Be very clear on staff roles and responsibilities 
related to emergency prevention and responserelated to emergency prevention and response

Be specific about who in the organization will Be specific about who in the organization will 
d t t i i d hd t t i i d hconduct emergency response training and when conduct emergency response training and when 

it will be conductedit will be conducted

Post copies of the emergency plans around the Post copies of the emergency plans around the 
facility, especially in areas where potential facility, especially in areas where potential 
hazards existshazards exists

228228
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AvoidAvoid

Not inviting local emergency response agencies Not inviting local emergency response agencies 
into the facility for emergency reviews and drillsinto the facility for emergency reviews and drills

Thinking only about responseThinking only about response –– focus on how tofocus on how toThinking only about response Thinking only about response focus on how to focus on how to 
prevent accidents and emergenciesprevent accidents and emergencies

Starting the emergency preparedness and Starting the emergency preparedness and 
response procedures/plans from scratchresponse procedures/plans from scratch

229229

Keys to successKeys to success

Establish the effectiveness of the emergency Establish the effectiveness of the emergency 
response plans on a regular basis (at least response plans on a regular basis (at least 
annually) by conducting drills and assessmentsannually) by conducting drills and assessments

Make emergency response plans available,Make emergency response plans available,Make emergency response plans available, Make emergency response plans available, 
easily accessible and clearly understood by easily accessible and clearly understood by 
everyone who might need themeveryone who might need them

Evaluate the effectiveness of the emergency Evaluate the effectiveness of the emergency 
response procedures/plans and vulnerability response procedures/plans and vulnerability 
assessments on a regular basis (at lest assessments on a regular basis (at lest 
annually)annually)

230230

Step 4 ConsiderationsStep 4 Considerations

Document the process in a system procedureDocument the process in a system procedure

Guides future generations to understand what was done Guides future generations to understand what was done 
and to duplicate the procedure (though not necessarily and to duplicate the procedure (though not necessarily 
the outcomes)the outcomes)))

Procedure shouldProcedure should
–– What steps to takeWhat steps to take
–– Roles and responsibilitiesRoles and responsibilities
–– When to conduct specific tasksWhen to conduct specific tasks
–– Methods of communicatingMethods of communicating
–– Where the information will be storedWhere the information will be stored

231231

Step 5 ConsiderationsStep 5 Considerations

CheckCheck
–– Have environmental operations and activities Have environmental operations and activities 

been reviewed for potential emergency been reviewed for potential emergency 
situations?situations?

–– Are personnel trained and aware of the roles Are personnel trained and aware of the roles 
and responsibilities during an emergency?and responsibilities during an emergency?

–– Are emergency drills conducted and the Are emergency drills conducted and the 
results documented?results documented?

232232

Step 6 ConsiderationsStep 6 Considerations

Review and revise as necessaryReview and revise as necessary

Make any changes needed due to new or Make any changes needed due to new or 
h d ti th d ti tchanged operations, etc.changed operations, etc.

Review the need for new documents and Review the need for new documents and 
records during the management review records during the management review 
meetingsmeetings

233233

Phase 4Phase 4

Checking and Checking and 
C ti A tiC ti A tiCorrective ActionCorrective Action

234234
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235235

ActivitiesActivities

Monitoring and measuringMonitoring and measuring

EMS internal/external auditingEMS internal/external auditing

Nonconformance & corrective/preventive Nonconformance & corrective/preventive 
actionaction

236236

Monitoring/measuringMonitoring/measuring

Allows the organization to track Allows the organization to track 
environmental performance and improve environmental performance and improve 
efficiency by managing what is doneefficiency by managing what is done

Can’t manage what can’t measureCan’t manage what can’t measure

Easier to demonstrate Os & Ts when Easier to demonstrate Os & Ts when 
current and reliable data are available and current and reliable data are available and 
referenced against a baselinereferenced against a baseline

237237

Monitoring/measuringMonitoring/measuring

Identify key characteristics of operations Identify key characteristics of operations 
and activities that can have a significant and activities that can have a significant 
impactimpact
Track performance Track performance pp
Monitor conformance with operational Monitor conformance with operational 
controlscontrols
Calibrate and maintain monitoring Calibrate and maintain monitoring 
equipmentequipment
Periodically evaluate compliance with Periodically evaluate compliance with 
LORsLORs

238238

Step 1: Determine what is currently Step 1: Determine what is currently 
monitored and measuredmonitored and measured

Step 2: Identify what needs to be monitored Step 2: Identify what needs to be monitored 
and measuredand measured

Step  3: Assess compliance and track Step  3: Assess compliance and track 
environmental performanceenvironmental performance

Step 4: Develop a system procedureStep 4: Develop a system procedureStep 4: Develop a system procedureStep 4: Develop a system procedure
Step 5: Check for EMS conformanceStep 5: Check for EMS conformance
Step 6: Communicate progress and Step 6: Communicate progress and 

performanceperformance
Step 7: Review and reviseStep 7: Review and revise

239239

Step 1 ConsiderationsStep 1 Considerations

Examine operations and services and determine Examine operations and services and determine 
what is currently measuredwhat is currently measured

Start with environmental regulationsStart with environmental regulationsStart with environmental regulationsStart with environmental regulations

How well do these current measurements meet How well do these current measurements meet 
the EMS program requirements?the EMS program requirements?

Are there additional monitoring/measuring Are there additional monitoring/measuring 
requirements?requirements?

240240
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Step 2 ConsiderationsStep 2 Considerations

Currently track data on a continuing basisCurrently track data on a continuing basis

Needed to determine whether and how the Needed to determine whether and how the 
facility is achieving its Os & Ts and to properly facility is achieving its Os & Ts and to properly 
manage the significant aspectsmanage the significant aspectsmanage the significant aspectsmanage the significant aspects

Is the EMS being carried out as planned?Is the EMS being carried out as planned?

Is the organization meeting its Os & Ts?Is the organization meeting its Os & Ts?

Select a combination of process and outcome Select a combination of process and outcome 
measuresmeasures

241241

Step 3 ConsiderationsStep 3 Considerations

Use the compliance assessment to determine if Use the compliance assessment to determine if 
the organization is well suited to address the organization is well suited to address 
instances of noncomplianceinstances of noncompliance

Determine root causes of any noncompliancesDetermine root causes of any noncompliancesDetermine root causes of any noncompliances Determine root causes of any noncompliances 
(keep causes to no more than 6(keep causes to no more than 6--8)8)

Have regular checks on the progress of Os & Ts Have regular checks on the progress of Os & Ts 
and report results to top managementand report results to top management

Assess and track significant aspectsAssess and track significant aspects

242242

Step 4 ConsiderationsStep 4 Considerations

Document the process in a system procedureDocument the process in a system procedure

Guides future generations to understand what was done Guides future generations to understand what was done 
and to duplicate the procedure (though not necessarily and to duplicate the procedure (though not necessarily 
the outcomes)the outcomes)))

Procedure shouldProcedure should
–– What steps to takeWhat steps to take
–– Roles and responsibilitiesRoles and responsibilities
–– When to conduct specific tasksWhen to conduct specific tasks
–– Methods of communicatingMethods of communicating
–– Where the information will be storedWhere the information will be stored

243243

Step 5 ConsiderationsStep 5 Considerations

CheckCheck
–– Have operations and activities associated with Have operations and activities associated with 

significant environmental aspects, LORs and Os & Ts significant environmental aspects, LORs and Os & Ts 
been identified?been identified?

–– Has the status of legal compliance been completed?Has the status of legal compliance been completed?
H h t d t b it d b id tifi d?H h t d t b it d b id tifi d?–– Have what needs to be monitored been identified?Have what needs to be monitored been identified?

–– Have what performance indicators/metrics been Have what performance indicators/metrics been 
identified?identified?

–– Has a schedule for monitoring/measuring been Has a schedule for monitoring/measuring been 
established?established?

–– Have equipment needs that need to be maintained Have equipment needs that need to be maintained 
and calibrated been identified?and calibrated been identified?

–– Are performance information communicated to Are performance information communicated to 
management on a regular basis?management on a regular basis?

244244

Step 6 ConsiderationsStep 6 Considerations

Communicate and report progress to top Communicate and report progress to top 
management and staffmanagement and staff

M t d t k ifM t d t k ifManagement needs to know if resources Management needs to know if resources 
are appropriate and properly allocatedare appropriate and properly allocated

Employees respond to information that is Employees respond to information that is 
meaningful to them meaningful to them 

245245

Step 7 ConsiderationsStep 7 Considerations

Review and revise as necessaryReview and revise as necessary

Make any changes needed due to new or Make any changes needed due to new or 
h d ti th d ti tchanged operations, etc.changed operations, etc.

Review the need for new documents and Review the need for new documents and 
records during the management review records during the management review 
meetingsmeetings

246246
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CalibrationCalibration

Need to document calibration Need to document calibration 
requirements and dates for equipment requirements and dates for equipment 
used in areas where significant aspects, used in areas where significant aspects, 
Os & Ts and LORs have been establishedOs & Ts and LORs have been established

Make sure a regular schedule is in place Make sure a regular schedule is in place 
for calibrationfor calibration

Some equipment may need to be Some equipment may need to be 
calibrated off sitecalibrated off site

247247

LessonsLessons

Start with a relatively simple monitoring and Start with a relatively simple monitoring and 
measuring process, looking at LORs and measuring process, looking at LORs and 
significant aspectssignificant aspects

Select performance indicators that will provideSelect performance indicators that will provideSelect performance indicators that will provide Select performance indicators that will provide 
the information needed to make effective the information needed to make effective 
decisions about the EMSdecisions about the EMS

Don’t forget about on site and off site contractors Don’t forget about on site and off site contractors 
that calibrate and/or maintain equipment that is that calibrate and/or maintain equipment that is 
within identified significant operations and within identified significant operations and 
servicesservices

248248

AvoidAvoid

Going out of the way to monitor and measure Going out of the way to monitor and measure 
everythingeverything

Not committing the necessary resources (human Not committing the necessary resources (human 
d d ll ) t t k f i f tid d ll ) t t k f i f tiand dollars) to track performance information and dollars) to track performance information 

over timeover time

Not communicating the performance and Not communicating the performance and 
progress of the Os & Ts to management and progress of the Os & Ts to management and 
staffstaff

249249

Keys to successKeys to success

Evaluate the information that is collected Evaluate the information that is collected 
for valuefor value

Include top management and otherInclude top management and otherInclude top management and other Include top management and other 
decision makers in setting up what is to be decision makers in setting up what is to be 
monitored and measuredmonitored and measured

Remember the external stakeholders Remember the external stakeholders 
when determining what to monitor and when determining what to monitor and 
measuremeasure

250250

EMS auditingEMS auditing

TypesTypes
–– InternalInternal
–– 33rdrd party externalparty external

Used to verify EMS effectiveness Used to verify EMS effectiveness yy

Snapshot in timeSnapshot in time

Documented review of whether the organization is doing Documented review of whether the organization is doing 
what it said it would do to manage its environmental what it said it would do to manage its environmental 
issues and how effectively it is doing itissues and how effectively it is doing it

Not a compliance audit or assessmentNot a compliance audit or assessment
251251

DefinitionsDefinitions

Finding Finding –– A discovery of the lack of conformance A discovery of the lack of conformance 
to the requirements of EMS criteria/checklist.  All to the requirements of EMS criteria/checklist.  All 
findings must be resolvedfindings must be resolved

Major nonconformance Major nonconformance –– A deficiency in A deficiency in 
meeting the requirements of an EMS in which meeting the requirements of an EMS in which 
one or more of the 17 elements of the ISO one or more of the 17 elements of the ISO 
14001 standard has not been addressed or 14001 standard has not been addressed or 
implementedimplemented

252252
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Minor nonconformance Minor nonconformance –– A finding that leads to A finding that leads to 
a failure to conform completely with an EMS a failure to conform completely with an EMS 
element, but is not considered to be a element, but is not considered to be a 
breakdown in the system.  Too many minor breakdown in the system.  Too many minor 
nonconformances in one area could be nonconformances in one area could be 
considered a major nonconformanceconsidered a major nonconformance

Observation Observation –– A recognition of something done A recognition of something done 
incorrectly or an area of concern.  It is not a incorrectly or an area of concern.  It is not a 
nonconformance but if done could strengthen nonconformance but if done could strengthen 
the EMS or if done incorrectly could result in a the EMS or if done incorrectly could result in a 
system failuresystem failure

253253

Auditor credentialsAuditor credentials

Independent of areas being auditedIndependent of areas being audited

Have an understanding of relevant laws and Have an understanding of relevant laws and 
regulationsregulations

Receive EMS trainingReceive EMS trainingReceive EMS trainingReceive EMS training

An understanding of the audit process and An understanding of the audit process and 
proceduresprocedures

Good communication skillsGood communication skills

An attention to detailAn attention to detail

Good writing skillsGood writing skills

254254

Step 1: Select and train EMS internal Step 1: Select and train EMS internal 
auditorsauditors

Step 2: Determine the EMS audit scope and Step 2: Determine the EMS audit scope and 
frequencyfrequency

Step 3: Prepare staff for the auditStep 3: Prepare staff for the audit

Step 4: Conduct the desktop reviewStep 4: Conduct the desktop reviewStep 4: Conduct the desktop reviewStep 4: Conduct the desktop review

Step 5: Conduct the auditStep 5: Conduct the audit

Step 6: Develop a system procedureStep 6: Develop a system procedure

Step 7: Check for EMS conformanceStep 7: Check for EMS conformance

Step 8: Review an reviseStep 8: Review an revise

255255

Step 1 ConsiderationsStep 1 Considerations

Your own qualified and trained personnel Your own qualified and trained personnel 
are best to conduct an internal auditare best to conduct an internal audit

Train at least two employees as internalTrain at least two employees as internalTrain at least two employees as internal Train at least two employees as internal 
auditorsauditors

Auditors should be objective and should Auditors should be objective and should 
not audit his/her own area of operation or not audit his/her own area of operation or 
serviceservice

256256

Step 2 ConsiderationsStep 2 Considerations

Determine how often to audit and the scope of Determine how often to audit and the scope of 
the auditthe audit

May want to break the scope down to specific May want to break the scope down to specific 
titioperating areasoperating areas

Typically want to conduct an annual audit of the Typically want to conduct an annual audit of the 
entire fencelineentire fenceline

Consider the environmental importance of the Consider the environmental importance of the 
activities and results of prior auditsactivities and results of prior audits

257257

Step 3 ConsiderationsStep 3 Considerations

Lead auditor prepares audit planLead auditor prepares audit plan
–– Statement of audit objectivesStatement of audit objectives
–– Identification of the elements being auditedIdentification of the elements being audited
–– Review of any special emphasis or focusReview of any special emphasis or focusy p py p p
–– References to appropriate plans, procedures References to appropriate plans, procedures 

or requirements documentsor requirements documents
–– Timetable for the auditTimetable for the audit
–– Identification of the audit team and their rolesIdentification of the audit team and their roles
–– Audit materials such as checklists, Audit materials such as checklists, 

questionnaires, etc.questionnaires, etc.

258258
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Prepare management in advancePrepare management in advance

Their EMS responsibilitiesTheir EMS responsibilities
Rehearsing the types of questions to be Rehearsing the types of questions to be 
askedasked
Organizing and tracking corrective actions Organizing and tracking corrective actions 
th t th dit id tifith t th dit id tifithat the audit identifiesthat the audit identifies
Indicating suggested times for the preIndicating suggested times for the pre--audit audit 
meeting to review the audit scope, plan and meeting to review the audit scope, plan and 
schedule, and the closing meetingschedule, and the closing meeting
Encouraging management to be visible, Encouraging management to be visible, 
involved and available while the audit is being involved and available while the audit is being 
preparedprepared

259259

Prepare employeesPrepare employees

Emphasizing the opportunities the audit providesEmphasizing the opportunities the audit provides

Reviewing the environmental policy and Reviewing the environmental policy and 
confirming the role it has in employees’ daily confirming the role it has in employees’ daily 
activitiesactivities

Reviewing significant aspects, Os & Ts with Reviewing significant aspects, Os & Ts with 
relevant department managers and front line relevant department managers and front line 
employeesemployees

Rehearsing the types of questions the auditor Rehearsing the types of questions the auditor 
might askmight ask

Reviewing EMS roles and responsibilitiesReviewing EMS roles and responsibilities
260260

Prepare documents/recordsPrepare documents/records

Ensure documents and records areEnsure documents and records are
–– CurrentCurrent

–– Easily retrievableEasily retrievable

Controlled according to the document controlControlled according to the document control–– Controlled according to the document control Controlled according to the document control 
proceduresprocedures

261261

Step 4 ConsiderationsStep 4 Considerations

Review the written EMSReview the written EMS
–– PoliciesPolicies
–– ProceduresProcedures
–– RecordsRecords

Conducted to provide the audit team with a Conducted to provide the audit team with a 
snapshot overview of the organization’s EMS snapshot overview of the organization’s EMS 
elements and how they fit togetherelements and how they fit together

First look at how the EMS and its system First look at how the EMS and its system 
elements fit in with the current environmental elements fit in with the current environmental 
programs programs 

262262

Step 5 ConsiderationsStep 5 Considerations

Hold an opening meetingHold an opening meeting

Audit the system for EMS conformanceAudit the system for EMS conformance

Report the EMS audit findingsReport the EMS audit findings

263263

Opening meetingOpening meeting

Conducted before the audit with Conducted before the audit with 
management and relevant staffmanagement and relevant staff

At th tiAt th tiAt the meetingAt the meeting
–– Introduce audit team members and the leaderIntroduce audit team members and the leader

–– Review the audit scopeReview the audit scope

–– Review checklists/questionnaires to be usedReview checklists/questionnaires to be used

–– Review the audit scheduleReview the audit schedule

264264
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Conduct the auditConduct the audit

Tour the site and observe operations and Tour the site and observe operations and 
services within the fencelineservices within the fenceline
Review work practices and operationsReview work practices and operations
Interview employeesInterview employees
Examine procedures, documents and recordsExamine procedures, documents and records
Ensure all EMS elements covered in the scope Ensure all EMS elements covered in the scope 
are covered and reviewedare covered and reviewed
Take notes, make observations, document Take notes, make observations, document 
findings and write up findings of findings and write up findings of 
nonconformancenonconformance

265265

Report findingsReport findings

Report findings as:Report findings as:
–– ObservationsObservations
–– Minor nonconformancesMinor nonconformances
–– Major nonconformancesMajor nonconformances

Present preliminary findings during a closing Present preliminary findings during a closing 
meetingmeeting

Allow facility to correct any misunderstandings Allow facility to correct any misunderstandings 
before completing a final reportbefore completing a final report

Lead auditor prepares final reportLead auditor prepares final report
266266

Step 6 ConsiderationsStep 6 Considerations

Document the process in a system procedureDocument the process in a system procedure

Guides future generations to understand what was done Guides future generations to understand what was done 
and to duplicate the procedure (though not necessarily and to duplicate the procedure (though not necessarily 
the outcomes)the outcomes)))

Procedure shouldProcedure should
–– What steps to takeWhat steps to take
–– Roles and responsibilitiesRoles and responsibilities
–– When to conduct specific tasksWhen to conduct specific tasks
–– Methods of communicatingMethods of communicating
–– Where the information will be storedWhere the information will be stored

267267

Step 7 ConsiderationsStep 7 Considerations

Check:Check:
–– Has the organization determined who will conduct the Has the organization determined who will conduct the 

EMS internal audit?EMS internal audit?

–– Are they qualified and trained?Are they qualified and trained?

–– Is there an EMS audit program that verifies the Is there an EMS audit program that verifies the 
conformance of the EMS?conformance of the EMS?

–– Are EMS findings of nonconformance documented?Are EMS findings of nonconformance documented?
Are corrective and preventive actions implemented for Are corrective and preventive actions implemented for 
audit findings of past nonconformances?audit findings of past nonconformances?

–– Are audit checklists and reports maintained as EMS Are audit checklists and reports maintained as EMS 
records?records?

–– Are audit results communicated to management?Are audit results communicated to management?
268268

Step 8 ConsiderationsStep 8 Considerations

Review and revise as necessaryReview and revise as necessary

Make any changes needed due to new or Make any changes needed due to new or 
h d ti th d ti tchanged operations, etc.changed operations, etc.

Review the need for new documents and Review the need for new documents and 
records during the management review records during the management review 
meetingsmeetings

269269

LessonsLessons

Make a cheat sheet for employees Make a cheat sheet for employees 
covering Os & Ts, significant aspects and covering Os & Ts, significant aspects and 
environmental policyenvironmental policy

Work with the staff’s schedule to avoid a Work with the staff’s schedule to avoid a 
disruption in routine or daily operationsdisruption in routine or daily operations

Establish a well defined audit schedule Establish a well defined audit schedule 
and planand plan

270270
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AvoidAvoid

Trying to be too textbook and/or using too Trying to be too textbook and/or using too 
much EMS jargon during the auditmuch EMS jargon during the audit

N t idi th t i i fN t idi th t i i fNot providing the necessary training for Not providing the necessary training for 
the internal auditorsthe internal auditors

Not preparing staff for the EMS auditNot preparing staff for the EMS audit

271271

Keys to successKeys to success

Streamline the EMS internal auditing process to Streamline the EMS internal auditing process to 
be understandable to employees be understandable to employees 

Perform an internal audit of the EMS system andPerform an internal audit of the EMS system andPerform an internal audit of the EMS system and Perform an internal audit of the EMS system and 
processes processes –– not individualsnot individuals

Make the EMS internal audit process a positive Make the EMS internal audit process a positive 
experience, identify strengths as well as experience, identify strengths as well as 
weaknesses and opportunities for improvementweaknesses and opportunities for improvement

272272

Nonconformances and corrective Nonconformances and corrective 
and preventive actionsand preventive actions

Nonconformances may be uncovered Nonconformances may be uncovered 
during an audit or observed by employeesduring an audit or observed by employees

Nonconformances describe one or more Nonconformances describe one or more 
EMS requirements that have not been EMS requirements that have not been 
addressed or implementedaddressed or implemented

Nonconformances must be corrected Nonconformances must be corrected 
within a given timeframewithin a given timeframe

273273

Step 1: Identify EMS nonconformancesStep 1: Identify EMS nonconformances

Step 2: Identify root causes and prevent Step 2: Identify root causes and prevent 
their reoccurrencetheir reoccurrence

Step 3: Implement corrective and preventive Step 3: Implement corrective and preventive 
actionsactions

Step 4: Update and communicate EMSStep 4: Update and communicate EMSStep 4: Update and communicate EMS Step 4: Update and communicate EMS 
corrective and preventive actionscorrective and preventive actions

Step 5: Develop a system procedureStep 5: Develop a system procedure

Step 6: Check for EMS conformanceStep 6: Check for EMS conformance

Step 7: Review and reviseStep 7: Review and revise

274274

Step 1 ConsiderationsStep 1 Considerations

Nonconformances can be identifiedNonconformances can be identified
–– Through audit findingsThrough audit findings
–– As employee suggestionsAs employee suggestions
–– By monitoring significant environmental issuesBy monitoring significant environmental issues

To manage nonconformancesTo manage nonconformances
–– Identify and investigate EMS deficienciesIdentify and investigate EMS deficiencies
–– Determine root causesDetermine root causes
–– Implement corrective and preventive actionsImplement corrective and preventive actions
–– Manage corrective and preventive actions (CPAs)Manage corrective and preventive actions (CPAs)
–– Verify the effectiveness of CPAsVerify the effectiveness of CPAs

275275

Step 2 ConsiderationsStep 2 Considerations

Look beneath the surface to determine Look beneath the surface to determine 
why the nonconformance occurred in the why the nonconformance occurred in the 
first placefirst place

276276
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Typical causes of nonconformancesTypical causes of nonconformances

Poor communicationPoor communication

Faulty or missing proceduresFaulty or missing procedures
–– Outdated proceduresOutdated procedures

–– Document controlDocument control

Equipment malfunction (or lack of maintenance)Equipment malfunction (or lack of maintenance)

Lack of trainingLack of training
–– Lack of understanding of an EMS requirementLack of understanding of an EMS requirement

–– Not following an EMS requirementsNot following an EMS requirements

Act of GodAct of God

277277

Step 3 ConsiderationsStep 3 Considerations

Corrective action is designed to prevent and Corrective action is designed to prevent and 
manage any nonconformancemanage any nonconformance

Use a corrective action report (CAR)Use a corrective action report (CAR)

A CAR A CAR 
–– Identifies and describes the nonconformanceIdentifies and describes the nonconformance
–– Identifies the action items needed to implement the Identifies the action items needed to implement the 

correctioncorrection
–– Identifies the person(s) responsible for implementing Identifies the person(s) responsible for implementing 

and tracking the correctionand tracking the correction
–– Identified the timeframe for completionIdentified the timeframe for completion
–– Verifies the effectiveness of the corrective actionsVerifies the effectiveness of the corrective actions

278278

Step 4 ConsiderationsStep 4 Considerations
Update and communicateUpdate and communicate

May need to update, train and communicate revised procedures and May need to update, train and communicate revised procedures and 
work instructionswork instructions

May need to establish new programsMay need to establish new programs

May need to calibrate equipmentMay need to calibrate equipment

Inform management in order to allow the EMS improvements to become Inform management in order to allow the EMS improvements to become 
a part of the day to day operationsa part of the day to day operations

Don’t need to fully document as nonconformances smaller issuesDon’t need to fully document as nonconformances smaller issues

Completed CARs are EMS records and need to be traceable to an Completed CARs are EMS records and need to be traceable to an 
operation or activity and maintained for reviewoperation or activity and maintained for review

Following audits should evaluate the nonconformances and corrective Following audits should evaluate the nonconformances and corrective 
actionsactions 279279

Step 5 ConsiderationsStep 5 Considerations

Document the process in a system procedureDocument the process in a system procedure

Guides future generations to understand what was done Guides future generations to understand what was done 
and to duplicate the procedure (though not necessarily and to duplicate the procedure (though not necessarily 
the outcomes)the outcomes)))

Procedure shouldProcedure should
–– What steps to takeWhat steps to take
–– Roles and responsibilitiesRoles and responsibilities
–– When to conduct specific tasksWhen to conduct specific tasks
–– Methods of communicatingMethods of communicating
–– Where the information will be storedWhere the information will be stored

280280

Step 6 ConsiderationsStep 6 Considerations

Check:Check:
–– Is there a procedure for identifying, managing, Is there a procedure for identifying, managing, 

tracking and  closing EMS nonconformances?tracking and  closing EMS nonconformances?
–– Does the process include identifying the root Does the process include identifying the root 

cause and assigning responsibilities and cause and assigning responsibilities and 
timeframe for completing the corrective timeframe for completing the corrective 
actions?actions?

–– Are corrective actions documented and Are corrective actions documented and 
recorded?recorded?

–– Is there a procedure for preventing the Is there a procedure for preventing the 
reoccurrence of nonconformances?reoccurrence of nonconformances?

281281

Step 7 ConsiderationsStep 7 Considerations

Review and revise as necessaryReview and revise as necessary

Make any changes needed due to new or Make any changes needed due to new or 
h d ti th d ti tchanged operations, etc.changed operations, etc.

Review the need for new documents and Review the need for new documents and 
records during the management review records during the management review 
meetingsmeetings

282282
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LessonsLessons

Corrective actions should be based on good Corrective actions should be based on good 
information and the analysis of root causeinformation and the analysis of root cause

Designate employees from the areas where theDesignate employees from the areas where theDesignate employees from the areas where the Designate employees from the areas where the 
nonconformances occurred as responsible for nonconformances occurred as responsible for 
implementing corrective and preventive actionsimplementing corrective and preventive actions

Review the EMS progress regularly and follow Review the EMS progress regularly and follow 
up to ensure that corrective actions are effectiveup to ensure that corrective actions are effective

283283

AvoidAvoid

Starting from scratch if the organization Starting from scratch if the organization 
has other management systems in place, has other management systems in place, 
such as ISO 9001such as ISO 9001

Not documenting and resolving the Not documenting and resolving the 
nonconformances in a timely mannernonconformances in a timely manner

Not documenting EMS activities that are Not documenting EMS activities that are 
going well; document EMS successesgoing well; document EMS successes

284284

Keys to successKeys to success

Focus on correcting and preventing Focus on correcting and preventing 
problemsproblems

EMS nonconformances should beEMS nonconformances should beEMS nonconformances should be EMS nonconformances should be 
analyzed to detect patterns or trendsanalyzed to detect patterns or trends

Be sure that the corrective and preventive Be sure that the corrective and preventive 
action process specifies roles and action process specifies roles and 
responsibilities and schedules for responsibilities and schedules for 
completioncompletion

285285

Phase VPhase V

Management ReviewManagement Review

286286

Management reviewManagement review

Management reviewManagement review

Organizational goal assessmentOrganizational goal assessment

Continual improvementContinual improvement

287287

Assess EMS performanceAssess EMS performance

Judge the suitability, adequacy and effectiveness of Judge the suitability, adequacy and effectiveness of 
the EMSthe EMS

Consider new organizational goalsConsider new organizational goals

Top management reviews and fine tunes the EMSTop management reviews and fine tunes the EMSTop management reviews and fine tunes the EMSTop management reviews and fine tunes the EMS

Top management determines Top management determines 
–– Whether the EMS is functioning as intendedWhether the EMS is functioning as intended
–– Where resources may need to be allocatedWhere resources may need to be allocated
–– If the environmental policy is appropriate or needs to be If the environmental policy is appropriate or needs to be 

revisedrevised
–– If the Os & Ts are on trackIf the Os & Ts are on track

288288
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Step 1: Determine when and what to reviewStep 1: Determine when and what to review

Step 2: Identify who should attend the Step 2: Identify who should attend the 
management reviewmanagement review

Step 3: Document accomplishments and Step 3: Document accomplishments and 
follow up actionsfollow up actions

St 4 D l d t dSt 4 D l d t dStep 4: Develop and systems procedureStep 4: Develop and systems procedure

Step 5: Check for EMS conformanceStep 5: Check for EMS conformance

Step 6: Review and reviseStep 6: Review and revise

289289

Step 1 ConsiderationsStep 1 Considerations

Schedule at appropriate intervalsSchedule at appropriate intervals
–– After internal/external auditsAfter internal/external audits

–– To check on the progress of Os & TsTo check on the progress of Os & Ts

At least annuallyAt least annually–– At least annuallyAt least annually

–– Best for the organizationBest for the organization

290290

What to reviewWhat to review

Decide with the Core TeamDecide with the Core Team

Present the information that is easily Present the information that is easily 
understoodunderstood

U bj ti i f ti f ditU bj ti i f ti f ditUse objective information from auditsUse objective information from audits

Focus on performance and not process or Focus on performance and not process or 
proceduresprocedures

EMS should collect the information EMS should collect the information 

291291

Questions to considerQuestions to consider

Did we achieve our Os & Ts? If not, why not?Did we achieve our Os & Ts? If not, why not?
Is our environmental policy still relevant to what we do?Is our environmental policy still relevant to what we do?
Are we applying resources effectively?Are we applying resources effectively?
Are our procedures clear and adequate?  Do we need Are our procedures clear and adequate?  Do we need 
other controls or to modify any?other controls or to modify any?
A it i EMS?A it i EMS?Are we monitoring our EMS?Are we monitoring our EMS?
What do the results of the audits reveal?What do the results of the audits reveal?
What other changes are coming?  What impacts will What other changes are coming?  What impacts will 
these have on the EMS?these have on the EMS?
What stakeholder concerns have been raised since the What stakeholder concerns have been raised since the 
last review?last review?
How are stakeholder concerns being addressed?How are stakeholder concerns being addressed?

292292

Information to coverInformation to cover

Audit resultsAudit results
External communicationsExternal communications
Progress on Os & TsProgress on Os & Ts
Progress towards or achievement of Progress towards or achievement of 
environmental performance measuresenvironmental performance measuresenvironmental performance measuresenvironmental performance measures
Reports of emergencies, spills or other incidentsReports of emergencies, spills or other incidents
Status of corrective actionsStatus of corrective actions
Results of action items from previous meetingsResults of action items from previous meetings
Policy revisions based on EMS effectiveness Policy revisions based on EMS effectiveness 
and suitabilityand suitability
Changing circumstances (management of Changing circumstances (management of 
change)change)

293293

Step 2 ConsiderationsStep 2 Considerations

Include peopleInclude people
–– Who have the right kind of information and Who have the right kind of information and 

knowledgeknowledge

–– Who can make decisions about theWho can make decisions about theWho can make decisions about the Who can make decisions about the 
organization and its resourcesorganization and its resources

294294
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Step 3 ConsiderationsStep 3 Considerations

Track and document EMS performanceTrack and document EMS performance

Someone should document and record Someone should document and record 
–– The issues discussedThe issues discussed

–– Decisions reachedDecisions reached

–– Follow up action items and responsibilitiesFollow up action items and responsibilities

295295

Step 4 ConsiderationsStep 4 Considerations

Document the process in a system procedureDocument the process in a system procedure

Guides future generations to understand what was done Guides future generations to understand what was done 
and to duplicate the procedure (though not necessarily and to duplicate the procedure (though not necessarily 
the outcomes)the outcomes)))

Procedure shouldProcedure should
–– What steps to takeWhat steps to take
–– Roles and responsibilitiesRoles and responsibilities
–– When to conduct specific tasksWhen to conduct specific tasks
–– Methods of communicatingMethods of communicating
–– Where the information will be storedWhere the information will be stored

296296

Step 5 ConsiderationsStep 5 Considerations

Check:Check:
–– Are management reviews scheduled on a Are management reviews scheduled on a 

regular (at least annual) basis?regular (at least annual) basis?

–– Does the management review check for theDoes the management review check for theDoes the management review check for the Does the management review check for the 
effectiveness of the EMS based on policy, Os effectiveness of the EMS based on policy, Os 
& Ts, previous audits, changes to operations, & Ts, previous audits, changes to operations, 
etc.?etc.?

–– Are management reviews documented and Are management reviews documented and 
recorded?recorded?

–– Are action items tracked?Are action items tracked?
297297

Step 6 ConsiderationsStep 6 Considerations

Review and revise as necessaryReview and revise as necessary

Make any changes needed due to new or Make any changes needed due to new or 
h d ti th d ti tchanged operations, etc.changed operations, etc.

Review the need for new documents and Review the need for new documents and 
records during the management review records during the management review 
meetingsmeetings

298298

LessonsLessons

Communicate and review with top Communicate and review with top 
management to find out what they would management to find out what they would 
like to see in order to assess the EMSlike to see in order to assess the EMS

Provide top management with just a Provide top management with just a 
summary of the EMSsummary of the EMS

Ensure that all levels of management Ensure that all levels of management 
participate in the reviewparticipate in the review

299299

AvoidAvoid

Not communicating with top management Not communicating with top management 
on what they would like to review to on what they would like to review to 
assess the performance of the EMSassess the performance of the EMS

Conducting only an annual review; Conducting only an annual review; 
consider quarterly reviewsconsider quarterly reviews

Not training top management on the Not training top management on the 
fundamentals of the EMSfundamentals of the EMS

300300
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Keys to successKeys to success

Top management must receive frequent Top management must receive frequent 
updates, especially wrt the status and updates, especially wrt the status and 
performance of the EMSperformance of the EMS

M t i h ld hM t i h ld hManagement reviews should assess how Management reviews should assess how 
changing circumstances might influence the changing circumstances might influence the 
suitability, effectiveness or adequacy of the EMSsuitability, effectiveness or adequacy of the EMS

Consider other organizational plans and goals Consider other organizational plans and goals 
when assessing potential changes to the EMSwhen assessing potential changes to the EMS

301301

33rdrd Party AuditsParty Audits

Seeking certification of the EMSSeeking certification of the EMS

Looks for system elements and linkagesLooks for system elements and linkages

Based on verifying that the 17 ISO 14001 Based on verifying that the 17 ISO 14001 
elements are institutionalizedelements are institutionalized

Focuses on employee interviews and document Focuses on employee interviews and document 
reviewsreviews

302302

BenefitsBenefits

InternalInternal
–– Assures that the EMS elements are in place and Assures that the EMS elements are in place and 

working as expectedworking as expected

–– Protects the investment in the EMSProtects the investment in the EMS

–– Keeps management and staff attention on the EMSKeeps management and staff attention on the EMS

ExternalExternal
–– Provides credibility and commitment to external Provides credibility and commitment to external 

stakeholdersstakeholders

–– Improves relationship with regulatorsImproves relationship with regulators

–– Supports federal and state EMS incentive programsSupports federal and state EMS incentive programs
303303

Step 1: Select a registrarStep 1: Select a registrar

Step 2: Prepare staff for registration auditStep 2: Prepare staff for registration audit

Step 3: Have an EMS desktop review Step 3: Have an EMS desktop review 
d t dd t dconductedconducted

Step 4: Support the EMS registration auditStep 4: Support the EMS registration audit

Step 5: Follow up on the EMS registration Step 5: Follow up on the EMS registration 
auditaudit

304304

Step 1 ConsiderationsStep 1 Considerations

Registrar selection criteriaRegistrar selection criteria
–– Public, utility chemical and wastewater sector Public, utility chemical and wastewater sector 

experienceexperience

–– Comfort with the auditor: personality of the auditor Comfort with the auditor: personality of the auditor 
l ti t t ff d il ti t t ff d irelating to staff, and vice versarelating to staff, and vice versa

–– Good price for services receivedGood price for services received

–– Knowledge of how public entities and other Knowledge of how public entities and other 
organizations are set up and operateorganizations are set up and operate

–– Added value expected from the registrar through the Added value expected from the registrar through the 
registration processregistration process

–– Technical and auditing expertise of the registrar staffTechnical and auditing expertise of the registrar staff

305305

Step 2 ConsiderationsStep 2 Considerations

Well in advance of audit prepare management Well in advance of audit prepare management 
by by 
–– Reviewing EMS responsibilitiesReviewing EMS responsibilities

–– Rehearsing the type of questions that the auditor Rehearsing the type of questions that the auditor 
might askmight ask

–– Preparing staff to organize and track corrective Preparing staff to organize and track corrective 
actions that the audit identifiesactions that the audit identifies

–– Indicating on managers’ calendars suggested times Indicating on managers’ calendars suggested times 
for the prefor the pre--audit meeting, and closing meetingaudit meeting, and closing meeting

–– Encouraging them to be visible, involved and Encouraging them to be visible, involved and 
available preceding the auditavailable preceding the audit

–– Freeing up the EMR to accompany the auditorsFreeing up the EMR to accompany the auditors
306306
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Well in advance of audit prepare staff byWell in advance of audit prepare staff by
–– Emphasizing the find, fix and prevent Emphasizing the find, fix and prevent 

opportunity the audit providesopportunity the audit provides
–– Reviewing the environmental policy and Reviewing the environmental policy and 

confirming the role it has in employee’s daily confirming the role it has in employee’s daily 
activitiesactivities

–– Reviewing significant aspects and Os & TsReviewing significant aspects and Os & TsReviewing significant aspects, and Os & Ts Reviewing significant aspects, and Os & Ts 
with relevant department managers and the with relevant department managers and the 
front line employeesfront line employees

–– Rehearsing the type of questions the auditor Rehearsing the type of questions the auditor 
might askmight ask

–– Reviewing the EMS roles and responsibilitiesReviewing the EMS roles and responsibilities

307307

Well in advance of audit prepare Well in advance of audit prepare 
documents and records bydocuments and records by
–– Ensuring they are current, easily retrievable Ensuring they are current, easily retrievable 

and managed according to the documentand managed according to the documentand managed according to the document and managed according to the document 
control procedurecontrol procedure

308308

Step 3 ConsiderationsStep 3 Considerations

Third party off site review ofThird party off site review of
–– EMS policiesEMS policies

–– EMS proceduresEMS procedures

EMS recordsEMS records–– EMS recordsEMS records

Some auditors prefer this before the on Some auditors prefer this before the on 
site audit, others as a part of the on site site audit, others as a part of the on site 
auditaudit

309309

Step 4 ConsiderationsStep 4 Considerations

Provide facilities for the audit team to be Provide facilities for the audit team to be 
effective and efficienteffective and efficient

Provide access to on site areas andProvide access to on site areas andProvide access to on site areas and Provide access to on site areas and 
systems to interview personnel and systems to interview personnel and 
retrieve documents and recordsretrieve documents and records

Cooperate with the audit team to ensure Cooperate with the audit team to ensure 
the audit objectives are achievedthe audit objectives are achieved

310310

Step 5 ConsiderationsStep 5 Considerations

Recommendations form the auditRecommendations form the audit
–– RegistrationRegistration

–– Registration after corrective actions of major Registration after corrective actions of major 
nonconformancesnonconformancesnonconformancesnonconformances

–– Onsite reauditOnsite reaudit

311311

TimelineTimeline

Develop and solicit RFP 
or RFQ

1-2 months

Interview, negotiate and 
select registration 

1 month
g

company

Arrange audit schedule 1 month

Desktop audit 1 month

Registration audit 3-5 days

312312
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Typical auditTypical audit

Costs Costs -- $7,000 $7,000 -- $30,000$30,000

Team composition Team composition -- 11--22

Audit length Audit length -- 22--5 days5 days

Note: registration is every 3 yearsNote: registration is every 3 years

313313

LessonsLessons

Don’t be afraid to disagree with the auditor and Don’t be afraid to disagree with the auditor and 
stand up for your program.  It is your programstand up for your program.  It is your program
Contact other organizations that have been Contact other organizations that have been 
successful in passing their third party registration successful in passing their third party registration 
auditaudit
Keep it simpleKeep it simple
Only have one current procedure available for Only have one current procedure available for 
what you dowhat you do
When the third party auditors come out to review When the third party auditors come out to review 
your EMS, make sure to stress to employees your EMS, make sure to stress to employees 
that they are not being audited, only the system that they are not being audited, only the system 
isis

314314

AvoidAvoid

Scheduling audits with major commitments just Scheduling audits with major commitments just 
prior to or after the auditprior to or after the audit

Unnecessary interruptions during the registration Unnecessary interruptions during the registration 
ditditauditaudit

Selecting the registrars with no technical or Selecting the registrars with no technical or 
industry experienceindustry experience

Being unprepared Being unprepared 

315315

Keys to successKeys to success

Be flexibleBe flexible
Prepare Top Management, the Steering Prepare Top Management, the Steering 
Committee, Core Team, Department Committee, Core Team, Department 
Supervisors and frontline staffSupervisors and frontline staffpp
Make cheat sheets for the employeesMake cheat sheets for the employees
Look for ISO 14001 auditors with industry Look for ISO 14001 auditors with industry 
experienceexperience
Look for registrars that have a Board of Look for registrars that have a Board of 
Directors and a mechanism to give Directors and a mechanism to give 
feedback on their auditingfeedback on their auditing

316316

Beginning EMS characteristicsBeginning EMS characteristics

00--2 years in existence2 years in existence
GoalsGoals
–– Developing EMSDeveloping EMS
–– Completing initial 3Completing initial 3rdrd party auditparty audit

ActivitiesActivities
–– Strengthening complianceStrengthening compliance
–– Understand ISO 14001 requirementsUnderstand ISO 14001 requirements
–– Learning how to communicate the EMSLearning how to communicate the EMS
–– Building foundation policies, procedures, etcBuilding foundation policies, procedures, etc

CharacteristicsCharacteristics
–– Energy/resource intensiveEnergy/resource intensive
–– Management provides resources but involvement may be limitedManagement provides resources but involvement may be limited
–– Use available or very simple metrics to measure EMS Use available or very simple metrics to measure EMS 

performanceperformance
317317

Deploying EMS characteristicsDeploying EMS characteristics

22--5 years5 years
GoalsGoals
–– Strengthen linkages among EMS elementsStrengthen linkages among EMS elements
–– Demonstrate the performance and benefits of the EMSDemonstrate the performance and benefits of the EMS

ActivitiesActivities
–– Use EMS to integrate and align existing programs and systemsUse EMS to integrate and align existing programs and systems
–– Continue to develop and enhance metrics for EMSContinue to develop and enhance metrics for EMS

CharacteristicsCharacteristics
–– CAPA processes in developmentCAPA processes in development
–– EMS is still being refinedEMS is still being refined
–– Focus is still on the present, nit the futureFocus is still on the present, nit the future
–– EMS is becoming a part of the business processEMS is becoming a part of the business process
–– Cultural change startingCultural change starting
–– Management understanding and use of the EMS in key Management understanding and use of the EMS in key 

decisionsdecisions 318318
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Maturing EMS characteristicsMaturing EMS characteristics

5+ years5+ years

GoalsGoals
–– Continue to define and meet stakeholder needsContinue to define and meet stakeholder needs
–– Achieve/maintain high level of environmental Achieve/maintain high level of environmental 

performance and demonstrate real business valueperformance and demonstrate real business valuepp

ActivitiesActivities
–– Improve efficiency through process improvementImprove efficiency through process improvement
–– Include EMS and other environmental data in strategic Include EMS and other environmental data in strategic 

planning processplanning process
–– Tracking of nonconformances with emphasis on Tracking of nonconformances with emphasis on 

preventionprevention
–– Corrective/preventive action process is well establishedCorrective/preventive action process is well established

319319

CharacteristicsCharacteristics
–– High level of management involvementHigh level of management involvement

–– EMS serves as a launch pad for new environmental EMS serves as a launch pad for new environmental 
initiativesinitiatives

–– Use of environmental metrics is well establishedUse of environmental metrics is well established

–– Linkages within the EMS and with other management Linkages within the EMS and with other management 
systems are well established and understoodsystems are well established and understood

–– Cultural change continues as the EMS becomes the Cultural change continues as the EMS becomes the 
way the organization does businessway the organization does business

320320

Policy
Legal &

Other

Significant 
Aspects & 

Risks

Objectives & 
Targets

Management 
Plan

ISO 14001 Y Y Y Y Y

NBP Y Y Y Y Y

OHSAS 18001 Y Y Y Y Y

ISO 9001 Y Y Y Y Y

Energy Y Y Y Y

Sustainability Y Y Y Y

CMOM Y Y Y Y Y

Asset Mgt. Y Y Y Y

321321

Structure and 
Responsibility

Training, 
Awareness, 
Competency

Communication
Operational 

Controls
Emergency

ISO 14001 Y Y Y Y Y

NBP Y Y Y Y Y

OHSAS 18001 Y Y Y Y Y

ISO 9001 Y Y Y Y Y

Energy Y Y Y Y

Sustainability Y Y Y Y

CMOM Y Y Y Y

Asset Mgt. Y

322322

Document 
control

Mgt. System 
Documents

Monitoring

Measuring
Non-

conformance
Internal 
audits

ISO 14001 Y Y Y Y Y

NBP Y Y Y Y

OHSAS 18001 Y Y Y Y Y

ISO 9001 Y Y Y Y Y

Energy Y Y Y Y

Sustainability Y Y Y Y

CMOM Y Y Y Y

Asset Mgt. Y Y Y Y

323323

Records
Management 

Review
Public 

Participation

ISO 14001 Y Y

NBP Y Y Y

OHSAS 18001 Y Y

ISO 9001 Y Y

Energy Y Y

Sustainability Y Y

CMOM Y

Asset Mgt. Y

324324
- END -


