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) ' content
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v

PTO



4" Day (23/12/2025) Tuesday [BARI, BRRI, and CCDBJ

Measurement of Greenhouse Gas Emissions from Non-Rice Crops Using

Dr. Kowsar Uddin

09:15-10:00 | Static Gas Chambers and Long-Term LI-COR GHG Chambers and Field Ahmed, CSO,
Visit at BARI OFRD, Gazipur
Dr Md Mozammel

10:00-10:45

Greenhouse gas collection and analysis from rice field and Field Visit at
BRRI

Haque, Senior
Scientific Officer,
Soil Science
Division, BRRI

10:45-11:00

Tea Break

11:00-11:45

Greenhouse gas (GHG) emission from agriculture fields and its mitigation
and Field Visit at CCDB

Dr. Md. Rafiqul
Islam, Director
Research, BRRI

11:45-12:30

Onsite Data Collection Group Formation & Assignment

Md. Ahashan Habib

12:30-13:30

Lunch and Prayer

13:30-14:15

Solution of GHG Accounting from collected data

Md. Ahashan Habib
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10:45-11:00 | Tea Break

11:00-11:45 | Discussion of ISO Auditing Closing Meeting Topics Md. Ahashan Habib
11:45-12:30 | Open Question Answer Session Md. Ahashan Habib
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Target Audience:

GHG accounting professionals
Sustainability managers
Environmental consultants
Project developers
Verification bodies

Corporate sustainability teams
Government agencies
Academics and researchers

Learning Objectives:
Understand ISO 14064-1 requirements for organizational GHG accounting

STk W=

AGS

Apply ISO 14064-2 for GHG project development and monitoring
Implement ISO 14064-3 verification processes

Develop integrated GHG management systems
Prepare for professional certification in GHG accounting

Delivery Format Options:
Instructor-Led Training: 3-5 day workshop
2. Self-Study Program: Modular learning approach

1.

3. Online Certification: E-learning with assessment
4. Reference Manual: Comprehensive desk reference
Assessment Components:

Quizzes and knowledge checks

Practical exercises and case studies

Final certification examination

Continuous professional development tracking

This comprehensive training manual provides complete coverage of ISO 14064 requirements with practical
Implementation guidance for organizations, project developers, and verification professionals.

AGS Quality Action Limited
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Comprehensive Training Manual on ISO
14064-1: Greenhouse Gas Accounting and
Reporting

Module 1: Introduction to Greenhouse Gas Management and ISO 14064-1

1.1 The Global Climate Change Context

1.1.1 The Science of Climate Change

Climate change represents one of the most significant challenges facing humanity in the 21st
century. The scientific consensus, as articulated by the Intergovernmental Panel on Climate
Change (IPCC), clearly establishes that:

e Global temperatures have risen approximately 1.1°C above pre-industrial levels
e This warming is unequivocally caused by human activities
e Greenhouse gas concentrations are at their highest levels in at least 800,000 years

Key Greenhouse Gases:

1. Carbon dioxide (CO2): Primary contributor from fossil fuel combustion and
deforestation

2. Methane (CHa): 28-36 times more potent than CO: over 100 years

3. Nitrous oxide (N20): 265-298 times more potent than CO:

4. Fluorinated gases: Synthetic gases with very high global warming potential

1.1.2 International Response Framework

The global response has evolved through several key agreements:

e Kyoto Protocol (1997): Established binding emission reduction targets for developed
countries

e Paris Agreement (2015): Commits all nations to limit warming to well below 2°C,
preferably 1.5°C

¢ Glasgow Climate Pact (2021): Strengthened commitments and finalized Paris Rulebook

The Role of Organizations: While nations set targets, actual emission reductions occur at
organizational levels. This creates the need for standardized, credible accounting systems.
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1.2 Introduction to ISO 14064 Standards Family

1.2.1 The ISO 14060 Series

The ISO 14060 family provides a comprehensive framework for GHG accounting and
verification:

ISO 14064-1: Specification with guidance at the organization level for quantification and reporting
of greenhouse gas emissions and removals

ISO 14064-2: Specification with guidance at the project level for quantification, monitoring and
reporting of greenhouse gas emission reductions or removal enhancements

ISO 14064-3: Specification with guidance for the verification and validation of greenhouse gas
statements

ISO 14065: Requirements for greenhouse gas validation and verification bodies

ISO 14066: Competence requirements for greenhouse gas validation and verification teams

ISO 14067: Carbon footprint of products

1.2.2 Development and Evolution

ISO 14064-1 was first published in 2006, revised in 2018, and serves as:

e A technical specification for organizational GHG accounting
e A framework for voluntary or mandatory reporting programs
e A basis for GHG management systems

e A tool for supporting carbon trading and offset projects

1.2.3 Relationship with Other Standards
ISO 14001: Environmental Management Systems

e [SO 14064-1 provides specific GHG accounting methodology within EMS
e [SO 14001 provides the management system framework

GHG Protocol: Developed by WRI and WBCSD

e  Widely used corporate standard
e ISO 14064-1 is broadly consistent but offers international standardization
e Many organizations use both frameworks complementarily

Other related standards: ISO 50001 (Energy Management), ISO 14046 (Water Footprint)

AGS Quality Action Limited
Office: House No: 404 (2" Floor), Road No: 29, Mohakhali DOHS, Dhaka-1206 6
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Module 2: Fundamental Principles of GHG Accounting

2.1 The Core Principles of ISO 14064-1

2.1.1 Relevance

Definition: The GHG inventory should appropriately reflect the GHG emissions of the
organization and serve the decision-making needs of users—both internal and external.

Key Aspects:

1. Stakeholder Needs: Identify who uses the information and for what purposes
2. Materiality: Include emissions that significantly affect the inventory

3. Boundary Setting: Appropriate organizational and operational boundaries

4. Reporting Format: Information presented in useful format

Practical Application:

e Conduct stakeholder analysis
e Determine materiality thresholds (typically 1-5% of total emissions)
e Align reporting with organizational objectives

2.1.2 Completeness
Definition: Include all relevant GHG emissions and removals within the inventory boundary.

Implementation Requirements:

1. Comprehensive Inclusion: All sources within boundaries
2. Documentation: Record all exclusions with justification
3. Continuous Improvement: Expand coverage over time

Common Completeness Challenges:

e Scope 3 emissions

e Biogenic emissions
e Mobile sources

e Fugitive emissions



2.1.3 Consistency
Definition: Enable meaningful comparisons of GHG-related information.

Key Elements:

1. Methodological Consistency: Same methods applied over time
2. Boundary Consistency: Consistent organizational boundaries
3. Data Consistency: Comparable data quality and sources

Handling Changes:
When changes are necessary:

e Document the change clearly
e Recalculate previous periods if possible
e Explain impact on comparability

2.1.4 Accuracy

Definition: Reduce uncertainties as much as practicable to enable users to make decisions
with reasonable assurance.

Accuracy Components:

1. Systematic Accuracy: Minimize bias in estimates
2. Uncertainty Assessment: Quantify and report uncertainties
3. Data Quality: Use best available data

Accuracy vs. Precision:

e Accuracy: How close to true value
e Precision: How reproducible the measurement

2.1.5 Transparency

Definition: Disclose sufficient and appropriate GHG-related information to enable intended
users to make decisions with reasonable confidence.

Transparency Requirements:

Full Disclosure: All relevant information

Clear Assumptions: Documented and explained
Audit Trail: Traceable calculations
Accessibility: Understandable to intended users

b=
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2.2 Materiality in GHG Accounting

2.2.1 Defining Materiality

Materiality threshold: The level at which emissions become significant enough to potentially
influence decisions.

Common Approaches:

1. Percentage Threshold: Typically 1-5% of total emissions
2. Absolute Threshold: Specific quantity (e.g., 1,000 tCO2e)
3. Risk-Based: Consider regulatory, financial, or reputational risk

2.2.2 Applying Materiality Assessment
Step-by-Step Process:

Initial Screening: Identify potential emission sources
Quantitative Assessment: Estimate emissions

Threshold Application: Compare to materiality threshold
Documentation: Record decisions and rationale

Review: Periodic reassessment

MBS

2.2.3 Dealing with Immaterial Sources
Options for immaterial emissions:

Include anyway: If easily measured
Estimate: Using conservative approaches
Exclude: With proper documentation
Aggregate: Group similar small sources

b=
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Module 3: Organizational Boundaries

3.1 Understanding Organizational Boundaries

3.1.1 The Concept of Boundaries

Organizational boundaries define which operations, facilities, and activities are included in
the GHG inventory.

Key Questions:

e Which legal entities are included?
e Which operations within those entities?
e Which share of joint ventures or partially owned operations?

3.1.2 Boundary-Setting Approaches
ISO 14064-1 recognizes two primary approaches:

1. Control Approach:

¢ Financial Control: Include operations where the organization has the ability to direct
financial and operating policies

e Operational Control: Include operations where the organization has full authority to
introduce and implement operating policies

(S

. Equity Share Approach:

Include emissions proportional to ownership interest
e Common in financial reporting contexts

3.1.3 Selecting the Appropriate Approach

Factors to Consider:

Reporting Purpose: Voluntary vs. mandatory

Stakeholder Expectations: What do users expect?
Organizational Structure: Complexity of ownership

Data Availability: What information is accessible?
Consistency: With other reporting (financial, sustainability)

M
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Decision Criteria Table:

Approach Best For

Operational Manufacturing, direct
Control operations

Financial Investment companies,
Control portfolios

Equity Share Joint ventures,

partnerships

Challenges

May exclude significant emissions from leased
assets

May include emissions without operational
influence

Complex calculations, potential double counting

3.2 Implementing Boundary Setting

3.2.1 Step-by-Step Boundary Setting Process

Step 1: Map Organizational Structure

e Create organizational chart

o Identify all legal entities

e Map operational relationships
e Identify shared operations

Step 2: Determine Control Relationships
For each operation, assess:

Who makes operational decisions?
Who controls capital investments?

Who bears economic risks and rewards?
Contractual arrangements

Step 3: Select Boundary Approach

e Consider all factors
e Document rationale
e Consider stakeholder implications

Step 4: Apply Selected Approach

e Systematically apply to all operations
e Document inclusions and exclusions
e Create boundary map/diagram

11
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Step 5: Review and Validate

e Internal review
e Consider external assurance needs
e Update for organizational changes

3.2.2 Common Boundary Challenges

1. Leased Assets:

Operating leases vs. finance leases
Building leases vs. equipment leases
Landlord-tenant arrangements

(S

. Joint Operations:

Shared control situations
Varying ownership percentages
Management agreements

3. Outsourced Activities:

Contract manufacturing
Logistics and transportation
Service providers

4. Mergers and Acquisitions:

Boundary changes
Historical data challenges
Integration issues

3.2.3 Boundary Documentation

Essential documentation includes:

Boundary Statement: Clear description of included operations
Organizational Chart: Showing included entities

Control Assessment: Documentation for each operation
Exclusions List: With justifications

Change Log: Historical boundary changes

MBS

AGS Quality Action Limited
Office: House No: 404 (2" Floor), Road No: 29, Mohakhali DOHS, Dhaka-1206

Ph: 48810309, 48810310, Cell: 01706314222, E-mail: info@agsqa.net
www.agsqa.net

12



Module 4: Operational Boundaries and Scopes

4.1 Understanding Scopes 1, 2, and 3

4.1.1 The Three-Scope Framework

Scope 1: Direct GHG Emissions

Occur from sources owned or controlled by the organization
Examples: combustion in owned boilers, company vehicles, process emissions, fugitive
emissions

Scope 2: Indirect GHG Emissions from Purchased Energy

From generation of purchased electricity, heat, steam, or cooling
Location-based vs. market-based accounting

Scope 3: Other Indirect GHG Emissions

All other indirect emissions in the value chain
15 categories defined in GHG Protocol

4.1.2 Scope Categorization Challenges

Complex Situations:

Cogeneration: Both Scope 1 and Scope 2 implications
Electricity Generation: For sale vs. own use

Bioenergy: Biogenic vs. fossil emissions

Carbon Capture and Storage: Negative emissions accounting

b=

4.2 Scope 1: Direct Emissions

4.2.1 Stationary Combustion

Sources: boilers, furnaces, turbines, generators

Key Considerations:

Fuel measurement (meters, invoices, delivery notes)
Emission factors (default vs. specific)

Combustion efficiency

Dual-fuel systems

13



4.2.2 Mobile Combustion

Sources: vehicles, ships, aircraft, mobile equipment

Accounting Challenges:

Fuel purchased vs. fuel consumed

Idling time

Different emission factors by vehicle type
Rental vs. owned vehicles

4.2.3 Process Emissions
Non-combustion chemical or physical processes

Examples:

e Cement production (calcination)

¢ Aluminum production (perfluorocarbon emissions)
e Semiconductor manufacturing (fluorinated gases)
e Ammonia production

4.2.4 Fugitive Emissions
Unintentional releases

Common Sources:

Refrigeration and air conditioning
Fire suppression systems
Industrial gases

Oil and gas systems

Landfills

4.3 Scope 2: Purchased Energy

4.3.1 Location-based Method

Based on average grid emission factor

Calculation:
Electricity Consumption x Grid Emission Factor

14



Advantages:

e Simple, consistent
e Reflects physical reality
e Comparable across locations

Disadvantages:

e Doesn't reflect purchasing decisions
e Limited incentive for clean energy

4.3.2 Market-based Method

Based on contractual instruments

Instruments:

e Renewable energy certificates (RECs)
e Power purchase agreements (PPAs)

e Green tariffs

e Unbundled instruments

Requirements:

e Contractual documentation
e Tracking systems
e Avoidance of double counting

4.3.3 Dual Reporting

ISO 14064-1 encourages reporting both:

1. Location-based: Physical reality
2. Market-based: Organizational choices

Reporting Format:

Scope 2 Emissions:
- Location-based: XXX tCO,e
- Market-based: YYY tCO,e

15



4.4 Scope 3: Value Chain Emissions

4.4.1 The 15 Scope 3 Categories
Upstream Categories:

Purchased goods and services

Capital goods

Fuel- and energy-related activities
Upstream transportation and distribution
Waste generated in operations

Business travel

Employee commuting

Upstream leased assets

O NN RN

Downstream Categories:

9. Downstream transportation and distribution
10. Processing of sold products

11. Use of sold products

12. End-of-life treatment of sold products

13. Downstream leased assets

14. Franchises

15. Investments

4.4.2 Prioritizing Scope 3 Categories
Screening Process:

Identify: All potential categories
Assess: Likely significance
Prioritize: Based on materiality
Calculate: Selected categories
Review: Periodically reassess

M

Materiality Criteria:

Size relative to total emissions
Stakeholder interest

Influence potential

Risk exposure

Data availability

16
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4.4.3 Calculation Approaches

Primary Data Approaches:

e Supplier-specific data
e Direct measurement
e Detailed activity data

Secondary Data Approaches:

e Industry averages
e Economic input-output models
e Hybrid approaches

4.4.4 Special Scope 3 Considerations

Avoiding Double Counting:

e C(lear boundary definitions
e Consistent categorization
e Transparent reporting

Data Quality Challenges:

e Supplier engagement

e Confidentiality concerns

e Methodological consistency
e Data availability and cost

AGS Quality Action Limited
Office: House No: 404 (2" Floor), Road No: 29, Mohakhali DOHS, Dhaka-1206

Ph: 48810309, 48810310, Cell: 01706314222, E-mail: info@agsqa.net
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Module 5: GHG Quantification Methods

5.1 Quantification Approaches

5.1.1 Calculation-based Methods

Basic Equation:
Activity Data x Emission Factor = GHG Emissions

Activity Data Types:
1. Measured: Direct monitoring (continuous emissions monitoring)
2. Calculated: From other measurements (fuel consumption)
3. Estimated: Based on surrogate data (operating hours)
4. Modeled: Using mathematical models

Emission Factor Sources:

National/International Databases: IPCC, national inventories
Industry-specific: Industry associations, technical literature
Supplier-specific: Equipment manufacturers, fuel suppliers
Site-specific: Direct measurement campaigns

b=

5.1.2 Measurement-based Methods

Continuous Emissions Monitoring (CEM):

e Direct measurement of concentration and flow
e High accuracy but costly
e Common for large point sources

Periodic Measurements:

e Stack testing
e Fuel analysis
e Equipment-specific measurements

5.1.3 Mass Balance Approach
Applicability:

e Process emissions
e Carbon flows in production processes
e When inputs/outputs contain carbon

18



Basic Equation:
Carbon in - Carbon out = Carbon emitted

5.2 Activity Data Collection

5.2.1 Data Management Systems

Key Components:

Data Collection: Meters, invoices, logbooks
Data Processing: Calculations, conversions
Data Storage: Secure, organized, accessible
Data Validation: Quality checks, reviews
Data Documentation: Metadata, assumptions

M

5.2.2 Data Quality Assessment

Data Quality Indicators:

Accuracy: How close to true value

Completeness: Percentage of data available
Consistency: Methodological consistency
Transparency: Documentation and traceability
Uncertainty: Quantitative or qualitative assessment

Nk W=

Data Quality Scoring Example:

Score 1: High accuracy measurement (e.g., CEMS)
Score 2: Standard calculation (e.g., fuel x standard EF)
Score 3: Estimated (e.g., based on surrogate data)
Score 4: Rough estimate

5.2.3 Data Gaps and Estimation

Estimation Techniques:

Similarity: Use data from similar operations
Surrogate: Use related activity data
Engineering Estimates: Technical calculations
Temporal Scaling: Scale from partial data
Default Values: Conservative assumptions

Nk W=
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Documentation Requirements:

Reason for estimation
Method used
Assumptions made
Uncertainty assessment
Plan for improvement

5.3 Emission Factors

5.3.1 Types of Emission Factors

Default Factors:

e [PCC default values
e National inventory factors
e Industry averages

Specific Factors:

e Country-specific

e Technology-specific
e Fuel-specific

e Time-specific

5.3.2 Selecting Appropriate Factors

Selection Criteria:

Relevance: Appropriate for the source
Accuracy: Scientifically sound
Consistency: With organizational approach
Transparency: Well-documented source
Current: Up-to-date with latest science

M

5.3.3 Handling Emission Factor Updates

When Factors Change:

1. Historical Consistency: Recalculate past years or explain difference
2. Documentation: Track factor versions
3. Sensitivity Analysis: Understand impact of changes
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5.4 Uncertainty Assessment

5.4.1 Understanding Uncertainty

Types of Uncertainty:

Parameter Uncertainty: In activity data and emission factors
Model Uncertainty: In calculation methods

Scenario Uncertainty: In assumptions and boundaries
Completeness Uncertainty: From excluded sources

b=

5.4.2 Quantifying Uncertainty

Statistical Methods:

1. Error Propagation: Combine uncertainties mathematically
2. Monte Carlo Analysis: Statistical simulation
3. Tiered Approaches: Simplified methods for less critical sources

Simplified Tier Approach:

Tier 1: Order-of-magnitude estimate (£50%)
Tier 2: Simplified calculation (£+25%)
Tier 3: Detailed analysis (+10%)

5.4.3 Reporting Uncertainty

ISO 14064-1 Requirements:

e Qualitative or quantitative assessment
e Significant sources of uncertainty

e Impact on inventory reliability

e Plans for uncertainty reduction

Reporting Format Example:

Total Uncertainty: £15% (90% confidence interval)
Major Contributors:

- Scope 1: £10% (fuel measurement)

- Scope 2: £5% (grid factor uncertainty)

- Scope 3: £30% (estimated data)

Module 6: Biogenic Carbon and Removals

AGS Quality Action Limited
Office: House No: 404 (2" Floor), Road No: 29, Mohakhali DOHS, Dhaka-1206

Ph: 48810309, 48810310, Cell: 01706314222, E-mail: info@agsqa.net
www.agsqa.net
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6.1 Understanding Biogenic Carbon

6.1.1 The Carbon Cycle Context

Biogenic carbon refers to carbon from biological sources that is part of the natural carbon
cycle.

Key Concepts:

e Short-cycle carbon: Years to decades (biomass)
e Long-cycle carbon: Millions of years (fossil fuels)
e Carbon neutrality: Assumption for sustainable biomass

6.1.2 Treatment in GHG Inventories

ISO 14064-1 Requirements:

1. Report Separately: Biogenic emissions distinct from fossil
2. Transparent Documentation: Sources and assumptions
3. Consistent Treatment: Across inventory and over time

Common Sources:

Biomass combustion
Land use changes
Biological processes
Waste decomposition

6.2 Carbon Removals and Storage

6.2.1 Types of Removals

Biological Removals:

e Forest growth
e Soil carbon sequestration
e Agricultural practices

Technological Removals:

e Carbon capture and storage (CCS)
e Direct air capture
e Enhanced mineralization
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6.2.2 Accounting for Removals

Requirements:
1. Clear Documentation: Methods and assumptions
2. Conservative Approach: Avoid overestimation
3. Permanence Consideration: Temporary vs. permanent storage
4. Monitoring: Ongoing verification of storage

6.2.3 Reporting Format

Example Structure:

Total GHG Emissions: XXX tCO,e
- Fossil: YYY tCO,e

- Biogenic: ZZZ tCO,e

Carbon Removals: AAA tCO,e
Net Emissions: (XXX - AAA) tCO,e

Module 7: GHG Inventory Management

7.1 Establishing a GHG Management System

7.1.1 Policy and Governance
Key Elements:

1. Management Commitment: Signed policy statement
2. Roles and Responsibilities: Clear assignment

3. Resources: Adequate budget and personnel

4. Integration: With overall management systems

7.1.2 Competence and Training

Required Competencies:

Technical: Calculation methods, emission factors
Process: Data management, quality control
Communication: Reporting, stakeholder engagement
Continuous: Regular training updates

b=
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7.2 Data Management Procedures

7.2.1 Data Collection Systems

Automated Systems:

Energy management systems
Meter data management
Fleet management systems
ERP integration

Manual Systems:

e Spreadsheet-based
e Paper records
e Periodic surveys

7.2.2 Quality Assurance/Quality Control

QA/QC Procedures:

1. Preventive: Training, clear procedures
2. Detective: Data validation checks

3. Corrective: Error resolution processes
4. Documentation: Complete audit trail

QC Checks:
e Range checks (plausibility)
e Consistency checks (temporal, cross-source)

e Completeness checks
e Calculation verification

7.3 Internal Auditing and Review

7.3.1 Audit Program

Frequency: Annual or more frequent for material sources

Scope: Complete inventory or focused areas
Independence: Auditors independent of data collection
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7.3.2 Management Review

Regular Reviews Should Address:

Performance: Against objectives
Changes: Organizational or operational
Improvements: Process enhancements
Resources: Adequacy and allocation
Stakeholder Feedback: External input

MBS

Module 8: GHG Reporting

8.1 Reporting Principles and Requirements

8.1.1 ISO 14064-1 Reporting Requirements

Mandatory Content:
1. Organization Description: Nature of operations
2. Reporting Period: Clear time frame
3. Boundary: Organizational and operational
4. Methodology: Calculation approaches
5. Emissions Data: By scope and category
6. Assumptions: Key methodological choices
7. Changes: From previous periods

8.1.2 Enhancing Report Credibility
Best Practices:

Third-party Verification: Independent assurance
Stakeholder Engagement: Input on reporting needs
Benchmarking: Comparison with peers
Continuous Improvement: Annual enhancements

b=
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8.2 Report Structure and Content

8.2.1 Comprehensive Report Structure
Suggested Outline:

Executive Summary
Organizational Profile
Governance and Management
Inventory Boundary
Methodology

Emissions Results
Performance Analysis
Assurance Statement
Appendices

RSP AN ANl ol S e

8.2.2 Performance Indicators

Common Metrics:

Absolute Emissions: Total tCOze

Intensity Metrics: Emissions per unit output
Trend Analysis: Year-over-year changes
Target Progress: Against reduction goals

b=

8.3 Communication Strategies

8.3.1 Stakeholder-specific Communication

Tailored Approaches:

e Investors: Financial implications, risks
e Customers: Product carbon footprints
e Regulators: Compliance reporting

e Employees: Engagement and action

8.3.2 Digital Reporting

Emerging Trends:

¢ Online interactive reports

e Real-time dashboards

e API-based data sharing

e Blockchain for transparency
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Module 9: Verification and Assurance

9.1 Verification Principles

9.1.1 Types of Verification

Internal Verification:

e Self-checking
e Peerreview
e Internal audit

External Verification:

e Second-party (customer/supplier)
e Third-party (independent)
e Regulatory verification

9.1.2 Verification Standards

ISO 14064-3 Requirements:
1. Principles: Independence, competence, diligence

2. Process: Planning, assessment, conclusion
3. Reporting: Clear opinion, findings, recommendations

9.2 Verification Process

9.2.1 Planning and Scoping
Key Decisions:

Materiality Threshold: Verification tolerance
Scope: Complete or limited assurance
Approach: Risk-based sampling

Team: Competence requirements

b=
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9.2.2 Evidence Collection

Verification Methods:

Document Review: Policies, procedures, calculations
Interviews: Personnel at all levels

Observation: Site visits, process observation
Reperformance: Independent calculations

Analytical Procedures: Trend analysis, benchmarking

MBS

9.2.3 Findings and Reporting
Verification Statement Contents:

Scope: What was verified

Criteria: Standards used

Responsibilities: Organization and verifier
Opinion: Reasonable or limited assurance
Findings: Non-conformities, observations
Qualifications: Limitations or exclusions

AU S

Module 10: Implementation and Continuous Improvement

10.1 Implementation Roadmap

10.1.1 Phase-Based Approach

Phase 1: Planning and Design (Months 1-3)

Establish governance
Define boundaries
Develop methodology
Design data systems

Phase 2: Initial Inventory (Months 4-6)

Data collection
Initial calculations
Quality checks
First draft report
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Phase 3: Review and Improvement (Months 7-9)

Internal review
Process refinement
Training enhancement
System optimization

Phase 4: Reporting and Verification (Months 10-12)

Final reporting

External verification
Stakeholder communication
Planning next cycle

10.2 Integration with Business Systems

10.2.1 Strategic Integration

Areas for Integration:

A

Strategic Planning: Climate considerations in strategy

Risk Management: Climate risks in enterprise risk management
Financial Management: Carbon pricing, disclosure requirements
Operations Management: Efficiency improvements

Supply Chain Management: Supplier engagement

Product Development: Low-carbon design

10.2.2 Digital Transformation

Technology Applications:

MBS

IoT Sensors: Real-time emission monitoring
AI/ML: Predictive analytics, anomaly detection
Blockchain: Transparent carbon tracking
Cloud Computing: Scalable data management
Digital Twins: Simulation and optimization
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10.3 Emerging Trends and Future Directions

10.3.1 Regulatory Developments
Global Trends:
1. Mandatory Reporting: Expanding globally
2. Carbon Pricing: More jurisdictions implementing
3. Climate-related Financial Disclosures: TCFD and similar frameworks
4. Supply Chain Requirements: Scope 3 expectations increasing

10.3.2 Methodological Advancements
Technical Developments:
1. Satellite Monitoring: Remote emission detection
2. Real-time Accounting: Continuous inventory updates
3. Enhanced Scope 3 Methods: Better data and tools
4. Nature-based Solutions: Improved removal accounting

10.3.3 Strategic Implications
Business Considerations:
1. Competitive Advantage: From early action
2. Risk Management: Physical and transition risks
3. Innovation Opportunities: New products and services
4. Stakeholder Expectations: Increasing transparency demands

Conclusion
ISO 14064-1 provides a robust, internationally recognized framework for organizational
GHG accounting. Its systematic approach enables organizations to:

e Quantify their carbon footprint accurately

e Manage climate-related risks and opportunities

o Communicate performance transparently

e Support global climate action efforts

Successful implementation requires:

1. Strong Governance: Management commitment and clear accountability
Robust Processes: Systematic data management and quality control
Competent Personnel: Ongoing training and development
Continuous Improvement: Regular review and enhancement
Stakeholder Engagement: Understanding and meeting user needs

bl

As climate action accelerates globally, ISO 14064-1 competence becomes increasingly
valuable—not just for compliance, but for strategic advantage in the transition to a low-
carbon economy.
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Appendices

Appendix A: Glossary of Key Terms

Appendix B: Common Emission Factors Reference
Appendix C: Data Collection Templates
Appendix D: Calculation Worksheets

Appendix E: Sample GHG Report Outline
Appendix F: Regulatory Requirements by Region
Appendix G: Useful Tools and Resources
Appendix H: Case Studies and Examples

Training Materials Total: Approximately 50 pages

This comprehensive training manual provides:

e Complete coverage of ISO 14064-1 requirements

e Practical implementation guidance

e Technical detail on calculation methods
e Management system considerations

e Emerging trends and future directions

AGS

The material is structured for progressive learning, starting with fundamentals and building to
advanced implementation considerations, suitable for both new practitioners and experienced

professionals seeking to deepen their understanding.

write a 100 pages of understanding training materials on ISO 14064-1, ISO14064-2 and ISO

14064-3
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Comprehensive Training Manual on ISO
14064 Series: GHG Accounting, Projects,
and Verification

PART 1: INTRODUCTION AND FOUNDATIONS (Pages 1-15)

1.1 Global Climate Context and Policy Landscape

1.1.1 The Science of Climate Change

The unequivocal warming of our climate system represents the defining challenge of our era. Human
activities have increased global temperatures by approximately 1.1°C above pre-industrial levels, with
profound implications for ecosystems, economies, and societies worldwide. The Intergovernmental
Panel on Climate Change (IPCC) Sixth Assessment Report provides compelling evidence that:

e Atmospheric CO; concentrations have reached 419 parts per million, the highest in at least 2
million years

e The rate of sea-level rise has accelerated, reaching 3.7 mm/year

e Extreme weather events have increased in frequency and intensity

e Climate change impacts are now observed across all regions and sectors

Understanding Greenhouse Gases:

1. Carbon Dioxide (CO;): Accounts for approximately 76% of anthropogenic GHG emissions,
primarily from fossil fuel combustion and land-use changes

2. Methane (CH,): 28-36 times more potent than CO, over 100 years, with major sources
including agriculture, waste management, and fossil fuel production

3. Nitrous Oxide (N2O): 265-298 times more potent than CO,, largely from agricultural practices
and industrial processes

4. Fluorinated Gases: Synthetic compounds with global warming potentials ranging from
hundreds to thousands of times that of CO,

1.1.2 International Response Framework

The global governance architecture for climate action has evolved significantly:
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Historical Development:

1992: United Nations Framework Convention on Climate Change (UNFCCC) established
1997: Kyoto Protocol adopted binding targets for developed countries

2015: Paris Agreement achieved near-universal participation with nationally determined
contributions

2021: Glasgow Climate Pact strengthened mitigation commitments

Current Policy Instruments:

1.

w

Carbon Pricing Mechanisms: Over 60 jurisdictions implementing carbon taxes or emissions
trading systems

Climate Disclosure Mandates: TCFD, CSRD, SEC climate rules driving transparency
Net-Zero Commitments: Over 90% of global GDP covered by net-zero targets

Just Transition Frameworks: Ensuring equitable climate action

1.2 Introduction to ISO 14060 Family

1.2.1 The Complete ISO 14060 Series

Core Standards:

NS

ISO 14064-1: Specification with guidance at the organization level for quantification and
reporting of greenhouse gas emissions and removals

ISO 14064-2: Specification with guidance at the project level for quantification, monitoring
and reporting of greenhouse gas emission reductions or removal enhancements

ISO 14064-3: Specification with guidance for the verification and validation of greenhouse gas
statements

ISO 14065: Requirements for greenhouse gas validation and verification bodies

ISO 14066: Competence requirements for greenhouse gas validation and verification teams
ISO 14067: Carbon footprint of products — Requirements and guidelines for quantification
ISO 14068-1: Climate change management — Transition to net zero — Part 1: Carbon
neutrality

1.2.2 Historical Development and Revisions

The ISO 14064 standards were first published in 2006, with significant revisions in 2018-2019. The
2018 revision of ISO 14064-1 introduced:

Enhanced requirements for Scope 2 accounting (location-based and market-based)
More detailed guidance on uncertainty assessment

Clarification on biogenic carbon accounting

Improved alignment with other international standards
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1.2.3 Interrelationships Between Standards

Implementation Hierarchy:

ISO 14064-1 (Organization Level)
l
ISO 14064-2 (Project Level) — ISO 14064-3 (Verification)
l

ISO 14065 (Body Requirements) — ISO 14066 (Team Competence)

Complementary Frameworks:

GHG Protocol: Corporate Standard and Project Protocol

ISO 14001: Environmental Management Systems

ISO 50001: Energy Management Systems

TCFD Recommendations: Climate-related Financial Disclosures
GRI Standards: Sustainability Reporting

RAEESI S

1.3 Business Case for GHG Management

1.3.1 Strategic Benefits
Risk Management:
¢ Regulatory Risk: Compliance with existing and emerging regulations

Physical Risk: Climate impacts on operations and supply chains
e Transition Risk: Economic shifts to low-carbon economy

Reputational Risk: Stakeholder expectations and brand protection

Opportunity Identification:
1. Cost Reduction: Energy efficiency and process optimization
2. Revenue Growth: Low-carbon products and services
3. Market Access: Compliance with customer requirements
4. Investor Attraction: ESG performance influencing capital allocation

1.3.2 Financial Implications
Direct Financial Impacts:
e Carbon pricing costs (taxes, allowances)
e Energy cost volatility management
e (limate-related investment requirements
e Insurance premiums and availability
Indirect Financial Impacts:
e Supply chain resilience
e  Workforce productivity and retention
e Customer loyalty and preferences
e Access to green financing

AGS Quality Action Limited
Office: House No: 404 (2" Floor), Road No: 29, Mohakhali DOHS, Dhaka-1206

Ph: 48810309, 48810310, Cell: 01706314222, E-mail: info@agsqa.net
www.agsqa.net

34



PART 2: ISO 14064-1 DEEP DIVE (Pages 16-45)

2.1 Fundamental Principles and Requirements

2.1.1 The Five Core Principles

1. Relevance:

Definition: The GHG inventory should appropriately reflect the GHG emissions of the organization

and serve the decision-making needs of users—both internal and external.

Implementation Requirements:

e Conduct comprehensive stakeholder analysis

e Identify materiality thresholds (typically 1-5% of total emissions)

e Align reporting with organizational strategy
e Ensure information supports informed decision-making

Stakeholder Analysis Matrix:

Stakeholder Information Needs

Group

Management Performa.n.ce against targets, improvement
opportunities

Investors Climate risks, transition plans, financial implications

Regulators Compliance with reporting requirements

Customers Product carbon footprints, supply chain emissions

Employees Contribution to climate goals, engagement

opportunities

2. Completeness:

Reporting Frequency

Monthly/quarterly

Annual with updates
As mandated

On request/periodic

Regular communications

Definition: Include all GHG emissions and removals within the inventory boundary.

Completeness Assessment Process:

Gap Analysis: Identify and address data gaps
Documentation: Record all exclusions with justification

AR

Data Collection: Ensure data availability for all material sources

Source Identification: Systematic identification of all emission sources
Boundary Confirmation: Verify all sources within organizational boundaries
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Common Completeness Challenges:

Mobile sources across dispersed operations
Fugitive emissions from equipment leaks
Scope 3 emissions in complex value chains
Biogenic emissions and removals

3. Consistency:
Definition: Enable meaningful comparisons in GHG-related information over time.

Consistency Implementation:

Methodological Consistency: Same calculation methods and emission factors
Boundary Consistency: Stable organizational and operational boundaries
Data Consistency: Comparable data sources and quality

Reporting Consistency: Uniform presentation formats

Handling Methodological Changes:

When changes occur:

1. Document the change thoroughly

2. Quantify the impact on comparability

3. Recalculate historical data if feasible

4. Provide clear explanation to users

5. Consider parallel reporting during transition

4. Accuracy:
Definition: Reduce uncertainties as much as practicable.

Accuracy Enhancement Strategies:

L e

Measurement Improvements: Install better monitoring equipment
Data Validation: Implement robust quality control procedures
Emission Factor Selection: Use most appropriate factors
Uncertainty Quantification: Assess and report uncertainties

Accuracy vs. Precision Table:

Aspect Accuracy Precision

Definition Closeness to true value Reproducibility of measurement
Focus Systematic errors Random errors

Improvement Better calibration, methods More measurements, better equipment
Reporting Uncertainty intervals Standard deviation
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5. Transparency:
Definition: Disclose sufficient and appropriate GHG-related information.

Transparency Requirements:

e Full disclosure of methods and assumptions
e (lear explanation of exclusions

e Access to underlying data and calculations
e Honest communication of limitations

2.1.2 Materiality Assessment Framework

Materiality Threshold Determination:

Quantitative Threshold: Typically 1-5% of total emissions
Qualitative Factors: Stakeholder interest, regulatory requirements

Risk Assessment: Potential impact on decisions or reputation
Feasibility Considerations: Data availability and cost

LS

Materiality Assessment Process:

Step 1: Identify Potential Emission Sources
l
Step 2: Estimate Initial Emissions
l
Step 3: Apply Quantitative Threshold
l

Step 4: Apply Qualitative Factors
l
Step 5: Document Materiality Decisions

l
Step 6: Periodic Review and Update

Materiality Decision Matrix:

Emission Source Estimated % of Stakeholder
u Emissions Total Interest

Natural gas 500 tCOse 25% High

combustion

Employce 40 tCOse 2% Medium

commuting

Refrigerant leaks 5tCOz¢e 0.25% Low

Water treatment 10 tCO2e 0.5% Low

Materiality
Decision

Material

Material

Immaterial

Immaterial

37



2.2 Organizational Boundaries

2.2.1 Boundary-Setting Approaches
Control Approach Details:

Financial Control:

e  Definition: The ability to direct the financial and operating policies of an operation

o  Application: Typically used by investment companies, holding companies
o  Criteria: Majority voting rights or dominant influence through governance

e  (Challenges: May include emissions without operational influence

Operational Control:

e Definition: Full authority to introduce and implement operating policies
o Application: Common for manufacturing, service providers

e  (Crteria: Direct management control, day-to-day decision making

e  Challenges: May exclude emissions from leased or contracted operations

Equity Share Approach:

e  Definition: Inclusion based on ownership percentage

e Application:Joint ventures, partnerships, equity investments
e  (Calculation: Emissions x Ownership Percentage

e  (Challenges: Complex ownership structures, varying control levels

Comparative Analysis Table:

Aspect Operational Control
Basis Management authority
Best For Direct operations

Included Managed operations
Excluded Non-managed owned assets

Complexity Moderate

2.2.2 Boundary Implementation Process

Step-by-Step Implementation:

Financial Control
Financial influence
Investment portfolios
Financially controlled
Non-controlled investments

High

Equity Share
Ownership percentage
Joint ventures

Owned proportion
Non-owned portion

High
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Phase 1: Organizational Mapping

Create detailed organizational chart
Identify all legal entities and operations
Map ownership and control relationships

W=

Document contractual arrangements

Phase 2: Control Assessment
For each operation, assess:

e Decision-making authority

e (Capital investment control

e  Operational policy implementation
¢ Risk and reward bearing

e Contractual terms and conditions

Phase 3: Approach Selection
Consider:

e Reporting objectives and audience

e Organizational structure and complexity
e Data availability and accessibility

e Stakeholder expectations

e Regulatory requirements

Phase 4: Application and Documentation

e Systematically apply selected approach
e Document inclusions and exclusions

e Create boundary diagrams

o Establish data collection procedures

2.2.3 Complex Boundary Scenarios

Leased Assets Classification:

Lease Type Typical Treatment

Finance Lease Lessee includes (operational control)
Operating Lease Lessor typically includes

Buildings Depends on control of energy systems
Vehicles/Equipment Based on operational control

Considerations

Asset on balance sheet, bears risks/rewards
Short-term, lessee may report as Scope 3
Split incentives common

Consider driver/operator control
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Joint Operations Framework:

Scenario: 50/50 Joint Venture

- Operational Control: If shared management, include 100% if operational control exists
- Financial Control: Include if controlling financial interest

- Equity Share: Include 50% of emissions

Documentation: Clearly disclose approach and rationale

Outsourced Activities:

Contract Manufacturing: Typically Scope 3 (Category 1)
Transportation Services: Scope 3 (Category 4 or 9)
Waste Management: Scope 3 (Category 5)

Employee Services: Scope 3 (Category 7 if material)

W=

2.3 Operational Boundaries: Scopes 1, 2, and 3

2.3.1 Scope 1: Direct Emissions
Comprehensive Source Categorization:

Stationary Combustion:

Source Types: Boilers, furnaces, turbines, generators, heaters
Fuel Considerations: Fossil fuels, biofuels, waste-derived fuels
e Measurement Methods: Fuel meters, delivery records, invoices
Special Cases: Cogeneration, backup generators, pilot flames

Mobile Combustion:

Categories: On-road vehicles, off-road equipment, marine, aviation

Data Collection: Fuel cards, mileage logs, telematics, maintenance records
Emission Factors: Vehicle-specific, fuel-specific, duty-cycle adjusted
Boundary Issues: Rental vehicles, employee-owned vehicles, contractor vehicles

Process Emissions:

Industrial Processes: Cement, steel, chemicals, electronics

Chemical Reactions: Calcination, oxidation, reduction, electrolysis
e Measurement Approaches: Mass balance, continuous monitoring, stoichiometric calculations
¢ Documentation: Process flow diagrams, material balances, reaction equations

Fugitive Emissions:

e Sources: Refrigeration, air conditioning, fire suppression, industrial gases
¢ Calculation Methods: Leakage rates, charge-based, screening values

e Monitoring: Leak detection and repair programs, infrared cameras

e Reporting: GWP-weighted totals, separate reporting of F-gases
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2.3.2 Scope 2: Purchased Energy
Detailed Accounting Methods:

Location-based Method:

Calculation: Electricity Consumption x Grid Emission Factor
Where:

- Grid Emission Factor = Regional/National average

- Typically published by grid operators or governments

- Should reflect temporal variations if significant

Market-based Method:

Calculation: X(Electricity Source x Source-specific Emission Factor)
Where sources may include:

- Renewable Energy Certificates (RECs)

- Power Purchase Agreements (PPAs)

- Green tariffs

- Unbundled instruments

Dual Reporting Requirements:
Minimum Reporting:

e Location-based emissions

o Market-based emissions (if claims made)

e Clear explanation of methods

¢ Documentation of contractual instruments

Quality Requirements for Market-based Claims:

Additionally: Renewable energy beyond business-as-usual
Avoidance of Double Counting: Through registry retirement
Geographical Correlation: Preferably same grid region
Temporal Correlation: Matching consumption periods

W=

Scope 2 Guidance Decision Tree:

Start: Purchased Electricity
l
Q1: Are market instruments used? - No — Location-based only
1 Yes
Q2: Instruments meet quality criteria? - No — Report both, explain limitations
1 Yes
Report both methods, highlight market-based achievement

2.3.3 Scope 3: Value Chain Emissions

Comprehensive Category Analysis:
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Category 1: Purchased Goods and Services

e Approaches: Spend-based, physical quantity, hybrid

e Data Sources: Supplier surveys, industry averages, environmental product declarations
e Challenges: Supplier engagement, data quality, allocation methods

e Best Practices: Prioritize high-impact categories, use hybrid approaches

Category 2: Capital Goods

e Scope: Equipment, buildings, infrastructure

e Accounting: Depreciation-based allocation, lifetime emissions

e Complexities: Long lifetimes, varying utilization, technological changes
o Simplification: Use default lifetimes, industry averages

Category 3: Fuel- and Energy-related Activities

e Subcategories: Extraction/production, transmission/distribution, generation losses
e Calculation: Typically using upstream emission factors

o Data Sources: Industry associations, life cycle databases

e Materiality: Often significant for energy-intensive sectors

Category 4: Upstream Transportation and Distribution

e Modes: Road, rail, air, marine, pipeline

e Calculation: Distance x weight x mode-specific factors

e Data Requirements: Shipment details, transport modes, distances
e Allocation: Based on weight, volume, or economic value

Category 5: Waste Generated in Operations

e Treatment Methods: Landfill, incineration, recycling, composting
o Emission Factors: Waste-specific, treatment-specific

e Data Collection: Waste inventories, contractor reports

e Biogenic Carbon: Separate reporting for biogenic emissions

Category 6: Business Travel

e Modes: Air, rail, road, accommodation

¢ Calculation: Distance-based or spend-based

e Data Sources: Travel management systems, expense reports
e Allocation: Per trip, per traveler, per department
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Category 7: Employee Commuting

e Approaches: Survey-based, estimation models

e Modes: Personal vehicles, public transport, active travel

e Data Collection: Employee surveys, parking records, transit passes
¢ Boundaries: Home to work travel only

Category 8-15: Downstream Categories

e Methodologies: Similar to upstream with additional complexity
¢ Data Challenges: Customer behavior, product use patterns
o Estimation Approaches: Sales data, market research, use phase modeling

Scope 3 Implementation Strategy:

Phase 1: Screening and Prioritization

Identify all relevant categories
Conduct qualitative assessment

Apply materiality criteria

Prioritize categories for quantification

W=

Phase 2: Methodology Development

Select calculation approaches
Identify data sources
Develop data collection systems

W=

Create calculation tools

Phase 3: Data Collection and Calculation

Implement data collection
Apply calculation methods
Quality assurance checks
Uncertainty assessment

Ll e

Phase 4: Reporting and Improvement

Prepare Scope 3 inventory
Report results and methods
Identify improvement opportunities

W=

Plan for enhancement
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2.4 Quantification Methods and Calculations

2.4.1 Calculation Fundamentals

Basic Emission Equation:

GHG Emissions = Activity Data x Emission Factor x GWP
Where:

- Activity Data: Measure of activity causing emissions

- Emission Factor: Coefficient relating activity to emissions
- GWP: Global Warming Potential (CO, = 1)

Activity Data Types and Quality:
Tiered Data Quality Approach:

Tier 1: Measured Data

¢ Examples: Continuous emissions monitoring, calibrated meters
e Uncertainty: Typically +5-10%

e Application: Large point sources, regulated emissions

e Documentation: Calibration records, monitoring protocols

Tier 2: Calculated Data

¢ Examples: Fuel consumption x heating value, production x emission factor
e Uncertainty: Typically +10-25%

e Application: Most stationary combustion, process emissions

e Documentation: Calculation sheets, factor sources

Tier 3: Estimated Data

¢ Examples: Surrogate data, engineering estimates, models
e Uncertainty: Typically +25-50%

e Application: Immaterial sources, data gaps

e Documentation: Estimation methods, assumptions

Tier 4: Default Values

¢ Examples: Industry averages, rough estimates

e Uncertainty: > +50%

e Application: Screening assessments, immaterial categories
e Documentation: Source references, applicability notes
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2.4.2 Emission Factor Selection

Factor Hierarchy:

Primary Factors:
e  Site-specific measurements
e Equipment-specific testing
e Fuel analysis results

Secondary Factors:
e National inventory factors
e Industry association data
e Equipment manufacturer data

Tertiary Factors:
o IPCC default values
e Regional averages
o Conservative estimates

Factor Management System:
Database Requirements:

1. Comprehensive Coverage: All emission sources
Version Control: Track factor updates
Source Documentation: Complete metadata
Applicability Notes: Conditions and limitations
Uncertainty Information: Confidence intervals

VI LN

Factor Update Protocol:

When new factors become available:
1. Assess relevance and quality

2. Quantify impact on inventory

3. Decide on implementation timing
4. Document changes and impacts

5. Communicate to stakeholders

2.4.3 Uncertainty Assessment
Comprehensive Uncertainty Framework:
Types of Uncertainty:

Parameter Uncertainty:

e Activity data measurement errors
e Emission factor variability

e Sampling errors

e Measurement instrument precision
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Model Uncertainty:

o Simplifications in calculation methods
e Incomplete understanding of processes
e Allocation assumptions

e Temporal and spatial aggregation

Scenario Uncertainty:

e Boundary decisions

¢ Inclusion/exclusion choices

e Future projections

e Policy and market assumptions

Quantification Methods:

Statistical Approaches:
1. Error Propagation: Combine uncertainties mathematically
2. Monte Carlo Analysis: Statistical simulation of variability
3. Bootstrap Methods: Resampling from available data
4. Expert Elicitation: Structured judgment of experts

Simplified Tier Approach:

Tier 1 (High Uncertainty): +50% or qualitative assessment
Tier 2 (Medium Uncertainty): +25% with some quantification
Tier 3 (Low Uncertainty): +10% with detailed analysis

Uncertainty Reporting:
Required Elements:

e Overall inventory uncertainty
e Major contributing sources

e Assessment methods

e Improvement plans

e Impact on decision-making

Sample Uncertainty Statement:

Total Inventory Uncertainty: +15% (90% confidence interval)
Key Contributors:

- Scope 1: £8% (mainly fuel measurement)

- Scope 2: £5% (grid factor uncertainty)

- Scope 3: £25% (estimated data quality)

Improvement Plan: Install fuel meters, obtain supplier data
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2.5 Data Management and Quality Assurance

2.5.1 Data Management System Design
System Architecture:

Data Collection Layer:

e Automated metering systems

e Manual data entry interfaces

e Integration with existing systems (ERP, MES, SCADA)
e Mobile data collection applications

Processing Layer:

e Calculation engines

e Validation rules

e Uncertainty calculations
e Trend analysis tools

Storage Layer:

o Centralized database
e Version control

e  Audit trail

e Backup and recovery

Reporting Layer:

e Standard reports

e Custom queries

e Dashboards

e Export capabilities

Data Flow Design:

Source Systems — Data Collection — Validation — Calculation — Storage — Reporting
l l l l l l
Meters  Entry Forms QC Checks Algorithms Database Reports
Invoices APIs Alerts Models  Archives Dashboards
Logs Imports Corrections Backups Exports
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2.5.2 Quality Assurance/Quality Control Program
QA/QC Framework:

Preventive Controls:

e Comprehensive procedures and training
e System validations and testing

e Access controls and security

e Change management processes

Detective Controls:

e Automated validation rules
e Manual review procedures
e Reconciliation processes

e External benchmarking

Corrective Controls:

e Error resolution procedures
e Data correction protocols

e Root cause analysis

e Process improvements

QC Check Types:

Range Checks:

e Minimum/maximum values
e Seasonal variations

e Production correlations

e Historical comparisons

Consistency Checks:

e Cross-source consistency
e Temporal consistency

e  Unit consistency

e Calculation consistency

Completeness Checks:

e Missing data identification
e Coverage assessment
e Time period completeness
e Source completeness
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QC Documentation:

QC Plan Contents:

Objectives: Quality goals and standards
Responsibilities: Roles and accountabilities
Procedures: Detailed check procedures
Frequency: Timing of checks and reviews
Documentation: Record-keeping requirements
Improvement: Continuous enhancement process

Ok W

2.5.3 Internal Audit Program
Audit Planning:

Risk-Based Approach:

o Identify high-risk emission sources
e  Assess control effectiveness

e Consider materiality

e Evaluate change impacts

Audit Scope:

e Complete inventory audits
e Focused source audits

e Process audits

e System audits

Audit Frequency:

e Annual for material sources

e Biennial for less material sources

e Trigger-based for significant changes

e Continuous monitoring for critical sources

Audit Procedures:

Document Review:

e Policies and procedures

e (Calculation sheets

e Data sources

e Assumptions and justifications
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Interviews:

Data collectors
Calculation personnel
Managers

Technical experts

Observation:

Measurement equipment
Data entry processes
Calculation procedures
Reporting activities

Reperformance:

Independent calculations
Alternative methods
Benchmark comparisons
Sensitivity analysis

Audit Reporting:

Report Contents:

Ok W

Scope: What was audited
Criteria: Standards used
Findings: Observations and

non-conformities

Conclusions: Overall assessment
Recommendations: Improvement actions

Follow-up: Action tracking

Office: House No: 404 (2" Floor), Road No: 29, Mohakhali DOHS, Dhaka-1206

Ph: 48810309, 48810310, Cell: 01706314222, E-mail: info@agsqa.net
www.agsqa.net
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PART 3: ISO 14064-2 DEEP DIVE (Pages 46-70)

3.1 Introduction to GHG Projects

3.1.1 Project Types and Categories
Mitigation Project Categories:
Energy Efficiency:

e Industrial process improvements
o Building retrofits

e Equipment upgrades

e System optimizations

Renewable Energy:

e Solar PV installations
e  Wind farms

e Hydroelectric projects
e Biomass energy

Fuel Switching:
e Coal to natural gas
e Fossil to biofuels

e Electrification of processes

Carbon Capture and Storage:

e Point source capture

Direct air capture
Geological storage

Mineralization

Agriculture and Forestry:
e Afforestation/reforestation
e Improved forest management
e Agricultural soil carbon
e Reduced emissions from deforestation

3.1.2 Project Cycle Overview

Complete Project Lifecycle:
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Phase 1: Identification and Design

¢ Opportunity assessment
e Baseline determination
e Project design

e Stakeholder engagement

Phase 2: Validation

e Documentation preparation
¢ Independent assessment

e Registration (if applicable)
¢ Implementation planning

Phase 3: Implementation and Monitoring

e Project construction/implementation
e Monitoring system establishment

e Data collection

e Performance tracking

Phase 4: Verification and Issuance

e Periodic verification

e Emission reduction calculation
e Credit issuance (if applicable)
e Reporting

Phase 5: Closure and Transition

e Project completion

e Post-implementation monitoring
e Knowledge transfer

e Legacy planning

3.2 Project Baseline Determination

3.2.1 Baseline Scenarios
Baseline Definition Methods:
Project-based Baseline:
e  Specific to project circumstances
e Considers actual existing conditions

e Accounts for planned developments
e Uses conservative assumptions
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Performance Standard Baseline:

e Based on industry benchmarks

e Uses standardized methodologies
e Allows comparison across projects
e Simplified determination

Historical Baseline:

e Based on historical emissions

e Typically uses recent average

e Adjusts for trends and anomalies

e Commonly used for existing facilities

Baseline Scenario Selection Criteria:

Additionally Assessment:
1. Regulatory Surplus: Exceed legal requirements
2. Investment Analysis: Not financially attractive without carbon revenue
3. Common Practice Analysis: Not standard practice in sector/region
4. Barriers Analysis: Overcome implementation barriers

Baseline Conservative Principles:

e Use conservative assumptions

e Avoid overestimation of reductions
e Consider most likely scenario

e Document all assumptions

3.2.2 Baseline Emission Calculations
Calculation Approaches:

Mass Balance Approach:
text

Baseline Emissions = Z(Inputs x EF) - Z(Outputs x EF)
Applicable for: Process changes, fuel switching

Benchmark Approach:
text

Baseline Emissions = Activity Level x Benchmark EF
Applicable for: Performance standards, industry averages

Historical Average Approach:

Baseline Emissions = Average of Historical Years
Applicable for: Existing facilities, stable operations
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Monitoring Approaches:

e Direct measurement

e Modeling and simulation
e Sampling and testing

e Surrogate monitoring

3.3 Project Monitoring Plan

3.3.1 Monitoring System Design
Monitoring Requirements:

Data to Monitor:

Activity Data: Project performance indicators
Emission Data: Direct or calculated emissions
Operational Data: System parameters and conditions
Quality Data: Data validation information

Ll

Monitoring Frequency:

e Continuous for critical parameters

e Daily/weekly for operational data

e Monthly for performance tracking

e Annually for verification preparation

Monitoring Methods:

e Automated systems (SCADA, DCS)
e Manual readings and logs

e Periodic testing and sampling

e Remote sensing and telemetry

3.3.2 Quality Assurance for Project Data
Project-specific QA/QC:
Calibration Requirements:

e Measurement equipment calibration
e Frequency based on equipment type
e Traceability to national standards

e Documentation of calibration



Maintenance Procedures:

e Preventive maintenance schedules
e Corrective maintenance protocols
e  Spare parts management

e Performance testing

Data Management:

e Secure data storage
e Backup systems

e Access controls

o  Audit trails

3.4 Quantification of GHG Emission Reductions and Removals

3.4.1 Calculation Methods

General Equation:

text
Emission Reductions = Baseline Emissions - Project Emissions - Leakage

Project Emissions Categories:

Direct Project Emissions:

e From project activities
e Similar to Scope 1 accounting
e Includes all significant sources

Indirect Project Emissions:

¢ Energy consumption

e Material inputs

e Transportation

e Similar to Scope 2/3 considerations

Leakage Emissions:

e Activity shifting

e  Market effects

e Life cycle impacts

e Often requires conservative estimation
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3.4.2 Uncertainty in Project Accounting
Project-specific Uncertainty Considerations:

Baseline Uncertainty:

e Scenario uncertainty

e Parameter uncertainty
e Model uncertainty

e Historical data quality

Project Uncertainty:

e Performance variability

e Measurement uncertainty
e Operational uncertainty

e External factors

Conservative Approaches:

e  Use conservative emission factors
e Apply discount factors

e Include safety margins

e Regular uncertainty assessments

3.5 Project Reporting and Documentation

3.5.1 Project Design Document (PDD)
PDD Contents:
Section 1: General Description

e Project overview

Location details
Technologies employed

e Project participants

Section 2: Baseline Methodology

Selected methodology
Baseline scenario

Additionally demonstration
e Emission calculation methods
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Section 3: Monitoring Plan

e Monitoring parameters
e Measurement methods
QA/QC procedures

e Data management

Section 4: Emission Reductions

Calculation procedures
¢ Uncertainty assessment
Crediting period

Environmental impacts

Section 5: Stakeholder Comments

Consultation process
e Comments received

Responses provided
¢ Documentation

3.5.2 Monitoring Reports
Report Requirements:
Periodic Reporting:

e Typically annual or verification cycle
e Comprehensive data presentation

e Performance analysis

e Issues and resolutions

Verification-ready Format:

e (lear data organization

e Complete documentation
e Cross-referenced evidence
¢ Executive summary
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PART 4: ISO 14064-3 DEEP DIVE (Pages 71-90)

4.1 Verification Principles and Process
4.1.1 Types of Verification

Assurance Levels:

Reasonable Assurance (High):

e Extensive evidence collection

o Testing of controls and data

e Professional judgment required
e Lower risk tolerance

Limited Assurance (Moderate):

e Analytical procedures and inquiries
o Less extensive testing

e Negative assurance wording

e Higher risk tolerance

Verification Approaches:

Risk-based Approach:

e Focus on material sources

e Consider control effectiveness
e  Use professional judgment

e Efficient resource allocation

Systems-based Approach:

¢ Evaluate management systems
e Test internal controls

e Process-oriented verification
e Preventive focus

4.1.2 Verification Process Steps
Complete Verification Cycle:

Step 1: Engagement Acceptance

e (Client evaluation

e Conflict of interest assessment
e Competence confirmation

e Agreement on terms
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Step 2: Planning and Preparation

e Understanding the organization/project
e Risk assessment

e Materiality determination

e Verification plan development

Step 3: Evidence Collection

¢ Document review

e Interviews and observations
e Analytical procedures

e Testing and reperformance

Step 4: Evaluation and Conclusion

e Evidence evaluation

¢ Finding determination
e Conclusion formulation
e Report preparation

Step 5: Reporting and Follow-up

e Verification statement issuance

e Management letter (if applicable)
e Follow-up actions

e Archiving and retention

4.2 Verification Planning

4.2.1 Materiality in Verification
Verification Materiality Concepts:

Quantitative Materiality:

e Typically 5-10% of total emissions

e May vary by assurance level

e Consider absolute and relative amounts
e Apply consistently across engagement

Qualitative Materiality:

e Nature of misstatements
o Stakeholder interests

e Regulatory requirements
e Trend implications
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Performance Materiality:

e Lower threshold for testing

e Typically 50-75% of overall materiality
e Accounts for undetected errors

e  Varies by risk assessment

4.2.2 Risk Assessment for Verification

Verification Risk Model:

Verification Risk = Inherent Risk x Control Risk x Detection Risk
Where:

- Inherent Risk: Susceptibility to misstatement

- Control Risk: Likelihood controls fail to prevent/detect

- Detection Risk: Risk verifier won't detect misstatement

Risk Factors Assessment:

Inherent Risk Factors:

e Complexity of calculations
e Subjectivity in estimates

e  Volume of transactions

e Changes in operations

Control Risk Factors:

e Control environment quality
e Control activity effectiveness
¢ Monitoring activities

e Previous audit findings

Detection Risk Management:
e Verification procedures extent
e Sampling approaches
e Team competence
e Supervision and review

4.3 Evidence Collection and Evaluation

4.3.1 Verification Procedures

Evidence Collection Methods:
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Inspection:

e Physical examination of assets
¢ Document review

e Record verification

e System observation

Observation:

e Process witnessing

e Control operation

e Data collection procedures
e System functioning

e Interviews with personnel
e Management inquiries

e  Third-party confirmations
e Expert consultations

Reperformance:

e Independent calculations
e Control testing

e System walkthroughs

e Analytical procedures

Analytical Procedures:

e Ratio analysis

e Trend analysis

e Reasonableness testing

e Benchmark comparisons

4.3.2 Sampling Techniques
Statistical Sampling:

¢ Random sampling

e Stratified sampling

e Monetary unit sampling
e Variable sampling
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Judgmental Sampling:

e High-value items

e High-risk areas

e Unusual transactions
e  Prior period errors

Sampling Documentation:

e Population definition

e Sample selection method
e Sample size justification
e Results evaluation

4.4 Verification Findings and Reporting

4.4.1 Findings Classification
Finding Types:
Misstatements:

e Errors in quantification
e Methodological errors
¢  Omissions

e Misclassifications

Non-conformities:

e Deviation from ISO requirements
e Control failures

e Process deficiencies

¢ Documentation gaps

Observations:

¢ Improvement opportunities
e  Best practice suggestions

e Future risk warnings

o Efficiency enhancements
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Certification process and maintenance
Future trends and digital transformation

Practical Elements Included:

Step-by-step implementation guides
Financial analysis tools and templates

Technology selection guidance

Target Audience:

Energy managers and consultants

ISO 50001 implementers and auditors
Facility and operations managers
Sustainability professionals

Corporate executives and decision-makers
Engineering and technical staff

Learning Objectives:

Understand ISO 50001:2018 requirements
Implement EnMS using systematic approach
Develop energy performance metrics
Conduct energy reviews and assessments
Integrate EnMS with business strategy
Prepare for certification audits

Drive continual energy improvement



Comprehensive Training Manual on ISO
50001:2018 Energy Management Systems

Module 1: Introduction to Energy Management and ISO 50001:2018 (Pages 1-15)

1.1 Global Energy Context and Challenges

1.1.1 The Global Energy Landscape

The world is at a critical juncture in its energy transformation. Current energy systems face
unprecedented challenges:

Key Statistics:

e Global energy demand increased by 2.3% in 2023, the fastest pace this decade

e Buildings account for 30% of global final energy consumption

e Industry represents 38% of total energy use worldwide

e Energy efficiency could deliver over 40% of the GHG reductions needed to reach
Paris Agreement goals

Critical Drivers for Energy Management:

1. Climate Change Imperative: Limiting global warming to 1.5°C requires rapid
decarbonization

Energy Security: Geopolitical tensions and supply chain disruptions

Economic Competitiveness: Energy costs impacting profitability

Regulatory Pressure: Increasing energy and carbon regulations globally
Stakeholder Expectations: Investors, customers, and employees demanding action
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1.1.2 Business Case for Energy Management
Financial Benefits:

e Typical energy savings of 10-20% in first year of implementation
e Reduced operational costs and improved profitability

e Enhanced asset value and extended equipment life

e Access to incentives, rebates, and green financing



Strategic Advantages:

Risk Mitigation: Energy price volatility and supply disruptions
Competitive Edge: Lower production costs and pricing flexibility
Reputation Enhancement: Demonstrating environmental leadership
Compliance Assurance: Meeting current and future regulations
Innovation Catalyst: Driving operational and technological improvements
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1.2 Introduction to ISO 50001:2018

1.2.1 Standard Development and Evolution
Historical Context:

e 2011: First publication of ISO 50001
e 2018: Major revision aligning with Annex SL high-level structure
e Current: Over 37,000 organizations certified globally

Key Changes in 2018 Revision:

High-Level Structure: Alignment with ISO 9001:2015 and ISO 14001:2015
Risk-Based Thinking: Explicit incorporation throughout

Leadership Commitment: Enhanced requirements for top management
Performance Evaluation: More robust monitoring and measurement
Context of Organization: Understanding internal/external issues
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1.2.2 Structure of ISO 50001:2018

Annex SL Alignment:

text

Clause 1: Scope

Clause 2: Normative References
Clause 3: Terms and Definitions
Clause 4: Context of the Organization
Clause 5: Leadership

Clause 6: Planning

Clause 7: Support

Clause 8: Operation

Clause 9: Performance Evaluation
Clause 10: Improvement
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Plan-Do-Check-Act (PDCA) Cycle Integration:

PLAN (Clauses 4, 5, 6):
- Context and leadership
- Energy planning

DO (Clauses 7, 8):
- Support and resources
- Operational controls

CHECK (Clause 9):

- Monitoring and measurement
- Internal audit

- Management review

ACT (Clause 10):
- Nonconformity and corrective action
- Continual improvement

1.2.3 Core Concepts and Principles
Energy Management Principles:

Systematic Approach: Integrated management system

Data-Driven Decision Making: Based on measurement and analysis
Process Orientation: Focus on energy performance

Continuous Improvement: Ongoing enhancement of energy performance
Legal Compliance: Meeting all applicable requirements
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Energy Performance Improvement (EnPI):

e Quantitative measure of energy performance

e Can be absolute or normalized

e Should reflect energy consumption, use, and efficiency
e Used to track progress against objectives

Energy Baseline (EnB):

e Reference for measuring energy performance
e Established using historical data

e Adjusted for relevant variables

e Basis for setting objectives
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Module 2: Understanding the Requirements (Pages 16-35)

2.1 Context of the Organization (Clause 4)

2.1.1 Understanding the Organization and Its Context

Internal and External Issues Analysis:
External Issues to Consider:

Legal and Regulatory: Energy policies, carbon pricing, reporting requirements
Economic: Energy prices, market conditions, financing availability
Technological: New energy technologies, digitalization opportunities

Social: Stakeholder expectations, community relations, workforce skills
Environmental: Climate impacts, resource availability, regulatory trends
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Internal Issues to Consider:

Organizational Structure: Governance, decision-making processes
Culture and Values: Energy awareness, sustainability commitment
Resources: Financial, human, technological capabilities
Operations: Production processes, facility characteristics
Performance: Current energy performance, historical trends
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Tool: PESTLE Analysis for Energy Context

Factor Energy Management Considerations Information Sources
Political Energy policies, subsidies, international Government publications, industry
agreements associations

Energy prices, investment climate,

Economic . Market reports, financial institutions
economic growth
. Public awareness, customer preferences, .
Social . P Surveys, demographic data, HR records
workforce skills
. Efficiency technologies, renewable .
Technological . v g Research journals, technology vendors
options, digital tools
Energy regulations, compliance .
Legal ; ; Regulat legal 1
g requirements, standards cgulatory bodies, legal counse
. Climate impacts, resource constraints, S . .
Environmental Scientific reports, environmental agencies

ecosystem services



2.1.2 Understanding Needs and Expectations of Interested Parties

Stakeholder Identification and Analysis:

Primary Stakeholders:
1. Internal: Employees, management, board of directors
2. External: Regulators, customers, suppliers, investors
3. Community: Local residents, NGOs, media
4. Industry: Competitors, industry associations, certification bodies

Stakeholder Requirements Mapping:

Stakeholder Group Typical Requirements Impact on EnMS
Regulators Compliance, reporting, permits Legal compliance procedures

Sustainable products,

Customers Energy performance reporting

transparency

Investors Risk management, ESG Financial reporting of savings
performance
Safe working conditions, . .

Employees Training, communication
engagement

. Clear specifications, fair .

Suppliers Procurement requirements

treatment
. Environmental protection, local .
Community Community engagement programs

benefits
2.1.3 Determining the Scope of the Energy Management System
Scope Definition Requirements:

Key Elements to Define:

Organizational Boundaries: Physical locations, organizational units

Energy Boundaries: Types of energy included (electricity, fuels, renewables)
Temporal Boundaries: Operating hours, seasonal variations

Exclusions: Areas not covered with justification

PwnNnpE

Scope Statement Template:

The energy management system covers:

- All operations at [Site/Location]

- Including [List specific areas/processes]

- Covering energy types: [List energy sources]
- Excluding: [List exclusions with justification]
- Applicable from [Date] until [Date/Revision]
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Common Scope Challenges:

Multi-site organizations with varying operations
Shared facilities and utilities

Outsourced energy-intensive processes
Temporary or seasonal operations

2. 2 Leadership (Clause 5)

2.2.1 Leadership and Commitment

Top Management Responsibilities:

Demonstrating Leadership:

ukwnN e

Policy Development: Establishing and endorsing energy policy
Resource Allocation: Ensuring adequate resources for EnMS
Integration: Incorporating energy management into business strategy
Accountability: Assigning roles and responsibilities

Communication: Promoting importance of energy management

Visible Leadership Actions:

Chairing management review meetings

Approving energy objectives and targets
Participating in energy audits and reviews
Communicating energy performance to stakeholders
Recognizing and rewarding energy achievements

2.2.2 Energy Policy
Policy Development Requirements:
Essential Policy Elements:

1. Commitment: To continual improvement of energy performance
2. Framework: For setting objectives and targets
3. Compliance: Commitment to legal and other requirements
4. Documentation: Requirements for energy planning
5. Communication: How policy will be communicated
Policy Characteristics:

Appropriate: To organizational context and energy use
Documented: Formally written and controlled
Communicated: Internally and externally as appropriate
Available: To interested parties

Maintained: Regularly reviewed and updated
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Sample Energy Policy Statement:

[Organization Name] is committed to:

1. Continually improving our energy performance

2. Complying with all applicable legal requirements

3. Setting and reviewing energy objectives and targets

4. Providing necessary resources for energy management

5. Communicating our energy performance to stakeholders
6. Integrating energy considerations into business decisions

2.2.3 Organizational Roles, Responsibilities and Authorities
Energy Management Organization Structure:

Key Roles and Responsibilities:

Management Representative:

e Overall responsibility for EnMS implementation
e Reporting to top management on performance
e Ensuring EnMS conforms to ISO 50001 requirements
e Promoting awareness of energy policy and objectives

Energy Team:

e Cross-functional representation

e Technical expertise in energy matters
e Operational knowledge of processes

e Authority to implement improvements

Department Managers:

e Energy performance within their areas
e Implementing operational controls

e Reporting energy data

e Engaging employees in energy saving

All Employees:

e Following energy procedures
e Suggesting improvements

e Reporting energy issues

e Participating in training



Responsibility Assignment Matrix (RACI):

Activity ;anagement f’[lzlelfagger Eg(ai:tment gﬂlployees
Policy approval A/R C C I

Objective setting A/R R C I

Energy monitoring I R R C
1mprovemen.t I C AR R
implementation

Management review A/R R C I

Training delivery I R C C

Legend: R=Responsible, A=Accountable, C=Consulted, I=Informed

2.3 Planning (Clause 6)

2.3.1 Actions to Address Risks and Opportunities

Risk-Based Thinking in Energy Management:

Risk Identification:
1. Strategic Risks: Energy price volatility, regulatory changes, reputation
2. Operational Risks: Equipment failure, process inefficiencies, safety
3. Financial Risks: Investment decisions, return on investment, financing
4. Compliance Risks: Legal non-compliance, reporting failures
5. Opportunity Risks: Missed savings, delayed implementation

Opportunity Identification:

Energy Efficiency: Process optimization, equipment upgrades
Renewable Energy: On-site generation, power purchase agreements
Behavioral Changes: Employee engagement, operational practices
Technology Innovation: Digitalization, smart controls, loT

Market Advantages: Green products, competitive differentiation

ukhwnN e
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Risk Assessment Methodology:

Risk Matrix Template:
Likelihood Impact —
Almost Certain Low
Likely Low
Possible Low
Unlikely Low

Rare Low

Risk Treatment Options:
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Minor

Medium

Medium

Medium

Low

Low

Moderate
High
High
Medium
Medium

Low

Avoid: Change plans to eliminate risk
Reduce: Implement controls to minimize likelihood or impact
Transfer: Shift risk to another party (insurance, contracts)

Accept: Acknowledge risk without action
Exploit: Take action to ensure opportunity is realized

Major
Extreme
High
High
Medium

Medium

Critical

2.3.2 Objectives, Energy Targets and Planning to Achieve Them

Energy Performance Improvement Planning:

Setting SMART Objectives:

e Specific: Clearly defined and focused

e Measurable: Quantifiable with metrics

e Achievable: Realistic given resources

e Relevant: Aligned with organizational goals

e Time-bound: With clear deadlines

Objective Categories:
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Absolute Reduction: Reduce total energy consumption by X%
Intensity Improvement: Reduce energy per unit of production
Renewable Energy: Increase renewable energy percentage

Cost Reduction: Reduce energy costs by X%
Carbon Reduction: Reduce GHG emissions by X%
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Target Setting Process:

Step 1: Baseline Establishment

e Collect historical energy data (typically 1-3 years)

e Identify significant energy uses (SEUs)

e Calculate energy performance indicators (EnPls)

e Adjust for relevant variables (production, weather, occupancy)

Step 2: Gap Analysis

e Compare current performance to benchmarks
e |dentify improvement potential

e Assess technical and economic feasibility

e Consider organizational priorities

Step 3: Objective Development

e Setimprovement targets

e Define measurement methodologies
e Establish timeframes

e Assign responsibilities

Step 4: Action Planning

¢ Identify specific actions

e Allocate resources

e Develop implementation schedules
e Define success criteria

Objective and Target Template:

Objective Target Baseline Current Target
Date

Reduce electricity o . 1,000,000 950,000

consumption 15% reduction KWh KWh Dec 2024
0, 0,

Impr‘ove steam system .10 % 80 A)‘ 82% Jun 2024

efficiency improvement efficiency

Increase renewable 30% of total 5% 12% Dec 2025

energy

Responsible

Energy
Manager

Operations

Facilities

Status

On track

In
progress

Planning

15



2.3.3 Energy Review
Comprehensive Energy Assessment:
Energy Review Process:

Phase 1: Data Collection and Analysis

Energy Data: Consumption patterns, costs, tariffs

Process Data: Production volumes, operating hours, conditions
Facility Data: Building characteristics, equipment inventory
External Data: Weather conditions, market prices, benchmarks

PwnNpE

Phase 2: Significant Energy Uses (SEUs) Identification

1. Energy Mapping: Create energy flow diagrams

2. Consumption Analysis: Identify major energy consumers

3. Prioritization: Based on energy use and improvement potential
4. Documentation: Record SEUs with supporting data

Phase 3: Improvement Opportunity Identification

1. Technical Assessment: Equipment and system evaluations
2. Operational Review: Process efficiency analysis

3. Behavioral Analysis: People and procedural aspects

4. Economic Evaluation: Cost-benefit analysis

Phase 4: Baseline and Performance Indicators

1. Baseline Establishment: Reference period determination
2. EnPI Development: Appropriate metrics selection

3. Normalization: Adjusting for relevant variables

4. Documentation: Complete energy review report

Significant Energy Uses (SEUs) Identification:
Criteria for SEU Identification:

Consumption Magnitude: Typically >5% of total energy use
Improvement Potential: Technical and economic feasibility
Risk Exposure: Vulnerability to price or supply issues
Regulatory Significance: Compliance or reporting requirements
Stakeholder Interest: Customer or investor concerns

ukwnN e
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SEU Documentation Template:

SEU Identification Form
Date: [Date]
Location: [Site/Area]

1. SEU Description: [Detailed description]

2. Energy Type: [Electricity, natural gas, etc.]

3. Annual Consumption: [Quantity and cost]

4. Percentage of Total: [% of site/organization total]
5. Key Equipment: [List major equipment]

6. Operating Parameters: [Hours, loads, conditions]
7. Current Efficiency: [Measured or estimated]

8. Improvement Potential: [Identified opportunities]
9. Priority Level: [High/Medium/Low]

10. Responsible Person: [Name/Position]

2.3.4 Energy Performance Indicators (EnPIs)
Developing Effective Performance Metrics:

EnPI Categories:

Absolute EnPlIs:

e Total energy consumption (kWh, GJ, MMBtu)
e Total energy cost (S, €, £)
e Total GHG emissions (tCOze)

Normalized EnPlIs:

e Energy per unit of production (kWh/ton, GJ/unit)
e Energy per area (kWh/m?, BTU/ft?)

e Energy per employee (kWh/person)

e Energy per revenue (S energy/S revenue)

Efficiency EnPIs:

e Equipment efficiency (COP, EER, thermal efficiency)
e System efficiency (overall system performance)
e Process efficiency (theoretical vs. actual energy)

EnPI Selection Criteria:

Relevance: Directly related to energy performance
Measurability: Quantifiable with available data
Responsiveness: Sensitive to changes and improvements
Controllability: Influenced by management actions
Understandability: Clear to intended users
Comparability: Allow benchmarking and trend analysis

ouhswWwNE
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EnPI Development Process:

Step 1: Identify what to measure
Step 2: Determine mleasurement method
Step 3: Establish clalculation formula
Step 4: Define d:jta requirements
Step 5: Set up tiata collection
Step 6: ValidatelEnPI calculation
Step 7: Implementlmonitoring system
Step 8: Review anfi refine as needed

2.3.5 Energy Baseline (EnB)

Establishing Reference Conditions:
EnB Development Methodologies:
Statistical Approach:

e Regression analysis of historical data
e Correlation with relevant variables

e Confidence interval determination

e Suitable for complex operations

Simple Average Approach:

e Average of historical consumption

e Adjustments for known changes

e Suitable for stable operations

e Easy to understand and communicate

Modeling Approach:

e Engineering models of systems

e Simulation of energy performance
e Useful for new facilities

e Requires technical expertise

EnB Adjustment Requirements:

When to Adjust Baseline:

Significant Changes: Major equipment upgrades or replacements
Boundary Changes: Additions or removals from scope

Methodology Changes: Improved measurement or calculation methods
Data Errors: Correction of significant errors in historical data
Normalization Factors: Changes in relevant variables methodology
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Baseline Documentation:

EnB Record Template:

Energy Baseline Record

Baseline ID: [Unique identifier]

Scope: [Covered areas/processes]
Period: [Reference time period]
Methodology: [Calculation method]

Key Assumptions: [List assumptions]
Adjustment Factors: [Normalization variables]
Historical Data: [Summary of data used]
Uncertainty: [Estimate of uncertainty]
Date Established: [Date]

Next Review Date: [Date]

Responsible Person: [Name]

2.3.6 Energy Data Collection Plan
Systematic Data Management:

Data Requirements Specification:

Energy Data Types:
1. Consumption Data: Meter readings, utility bills, sub-meter data
2. Cost Data: Energy prices, tariffs, charges, taxes
3. Operational Data: Production volumes, operating hours, conditions
4. Weather Data: Temperature, humidity, degree days
5. Equipment Data: Specifications, efficiency ratings, maintenance records

Data Collection Methods:

e Automated: Smart meters, SCADA systems, building management systems
e Manual: Meter reading sheets, logbooks, data entry

e External: Utility bills, supplier reports, market data

e Calculated: Derived from other measurements or models

Data Quality Requirements:
1. Accuracy: Close to true values
2. Completeness: All required data available
3. Timeliness: Available when needed
4. Consistency: Comparable over time
5. Traceability: Source and method documented
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Data Collection Plan Template:

Data Item Source Frequency Method Responsibility Quality
Check

Electrlclty Main Monthly Automated Facilities Validation rules
consumption meter
Production ERP Daily Automated Operations Reconciliation
volume system

Utility . Invoice
Natural gas bill Monthly Manual entry Accounting verification
Compressed air Sub- Weekly Manual Maintenance Calibration

meter reading check

Online . Automated Energy Source
Weather data service Daily download Manager verification

Module 3: Support and Resources (Pages 36-45)

3.1 Resources (Clause 7.1)

3.1.1 Human Resources

Competence Requirements and Development:
Energy Competence Framework:

Technical Competencies:

1. Energy Fundamentals: Thermodynamics, energy conversion, efficiency principles
System Knowledge: Understanding of HVAC, lighting, process systems
Measurement Expertise: Metering, monitoring, data analysis
Improvement Technologies: Knowledge of efficiency technologies
Financial Analysis: Cost-benefit analysis, investment appraisal

vk wnN

Management Competencies:

Project Management: Planning, implementation, monitoring
Communication: Reporting, presentation, engagement

Analysis: Data interpretation, trend analysis, benchmarking
Regulatory Knowledge: Compliance requirements, reporting standards
Integration: Linking energy with other business functions
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Competence Assessment Process:

Step 1: Identify required competencies

Step 2: Assess current competence levels

Step 4: Develop training and development plans

)

Step 3: Identify competence gaps
l

)

Step 5: Implement training programs

Training Program Development:

Training Needs Analysis Template:

Role

Energy
Manager

Operations
Staff

Maintenance
Team

Management

Required
Competencies

ISO 50001, data
analysis, project
management

Energy awareness,
basic monitoring

Equipment
efficiency,
measurement

Policy
understanding,
decision-making

3.1.2 Infrastructure

Step 6: Evaluate effectiveness

\)

Step 7: Maintain records

Current
Level

Intermediate

Basic

Basic

Basic

Energy Management Infrastructure Requirements:

Measurement and Monitoring Equipment:
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Gap

Advanced

Intermediate

Advanced

Intermediate

Meters: Electricity, gas, water, steam, compressed air
Monitoring Systems: Energy management software, BMS, SCADA

Instrumentation: Temperature sensors, pressure gauges, flow meters
Data Loggers: For temporary monitoring and verification

Training
Required

Advanced
course

Awareness
training

Technical
training

Management
briefing

Priority

High

Medium

High

Low
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Maintenance Requirements:

e Regular calibration schedules

e Preventive maintenance programs
e Spare parts management

e Performance verification

Infrastructure Planning Considerations:
Metering Strategy Development:

Metering Hierarchy:

Level 1: Utility incoming meters (required)

Level 2: Major system or department meters (recommended)
Level 3: Significant energy use meters (recommended)

Level 4: Equipment or process meters (as needed)

Meter Selection Criteria:

Accuracy: Suitable for intended purpose

Range: Appropriate for expected loads

Features: Data logging, communication capabilities
Cost: Initial and ongoing costs

Compatibility: With existing systems
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3.1.3 Environment for Operation
Creating Supportive Conditions:

Physical Environment:

e Adequate lighting for monitoring equipment
e Proper ventilation for electrical rooms

e Secure locations for monitoring equipment
e Accessible meter and equipment locations

Organizational Environment:

e Clear roles and responsibilities

e Adequate authority for energy team

e Integration with other management systems
e Support from all management levels
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3.2 Competence and Awareness (Clause 7.2)

3.2.1 Competence Management System
Structured Competence Development:
Competence Records Management:

Qualifications and certifications
Training attendance records

Skills assessment results
Performance evaluations

Continuing professional development

Competence Matrix Template:

Energy Data Project
Employee Fundamentals Analysis Management 150 50001
John Smith Advanced Intermediate Advanced Advanced
Marlg Intermediate Advanced Intermediate Intermediate
Garcia
David Basic Intermediate Basic Basic
Chen
Sarah Advanced Advanced Advanced Advanced
Johnson

3.2.2 Awareness Building

Creating Energy Awareness Culture:

Awareness Program Elements:
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Communication: Regular updates on energy performance
Training: Role-specific energy training

Engagement: Employee involvement in energy saving
Recognition: Rewarding energy achievements

Feedback: Channels for suggestions and concerns

Awareness Campaign Ideas:

Energy saving tips and posters

Energy performance dashboards

Energy awareness events and competitions
Success story sharing

Leadership communications

Next
Review

Jun 2024

Sep 2024

Dec 2024

Mar 2025
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3.3 Communication (Clause 7.3)

3.3.1 Communication Planning

Strategic Communication Framework:
Internal Communication:

Top-down: Policy, objectives, performance updates
Bottom-up: Suggestions, concerns, improvement ideas
Horizontal: Best practice sharing, coordination

Formal: Reports, meetings, documentation

Informal: Discussions, notices, digital platforms

External Communication:

Regulatory: Compliance reports, permit applications
Stakeholder: Performance reporting, sustainability reports
Customer: Product information, environmental claims
Public: Community engagement, public reports

Communication Plan Template:

Audience Message Method Frequency Responsibility
Energy Ener

Employees performance Newsletter Monthly gy

Manager

updates

Management Pr(.)gre,tss VS Dashboard Monthly Energy
objectives Manager
Compliance Formal

Regulators reports submission Annually Legal

Customers Susjcamablhty Website Quarterly Marketing
achievements

Investors ESG Annual Annually Finance
performance report

3.4 Documented Information (Clause 7.5)

3.4.1 Document Control Requirements
EnMS Documentation Structure:

Required Documentation:
1. Scope: Boundaries of the EnMS
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Energy Policy: Formal policy statement

Energy Objectives and Targets: Documented goals
Energy Review: Comprehensive assessment
Energy Baseline and EnPls: Performance metrics

Success
Measure

Readership
>80%

Action taken

No violations

Customer
feedback

Investor
satisfaction
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Recommended Documentation:

Procedures for operational control
Competence and training records
Communication records

Monitoring and measurement results
Audit and review records

Document Control System:
Document Characteristics:

Identified: Unique document codes

Reviewed: Regular review and updating

Approved: Authorized by appropriate personnel
Available: Accessible to those who need them
Protected: From loss, damage, or unauthorized changes
Retained: For appropriate periods

Document Control Procedure Elements:
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7.
3.4.2

Creation: Templates and standards
Review: Regular review cycles
Approval: Authorization process
Distribution: Controlled distribution
Revision: Change control process
Obsolete: Removal from use
Archiving: Long-term retention

Records Management

Evidence of Conformance:
Essential Records:

Energy consumption data
Calibration records

Training records

Audit reports

Management review minutes
Corrective action records
Energy performance results

Records Retention Policy:

Legal requirements (typically 3-7 years)
Operational needs

Historical comparison needs

Storage capacity considerations
Retrieval requirements
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Electronic Records Management:

e Secure storage and backup

e Access controls

e Version control

e Search and retrieval capabilities
e Disaster recovery planning

Module 4: Operation and Implementation (Pages 46-60)

4.1 Operational Planning and Control (Clause 8.1)

4.1.1 Operational Control Planning
Systematic Control Implementation:
Control Hierarchy:

Elimination: Remove unnecessary energy use

Substitution: Replace with more efficient alternatives
Engineering Controls: Equipment and system improvements
Administrative Controls: Procedures and practices
Behavioral Controls: Awareness and engagement
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Operational Control Development Process:

Step 1: Identify control needs from energy review
l
Step 2: Assess current controls
l

Step 3: Design improved controls

Step 4: Document control procedures
Step 5: Impleinent controls
Step 6: Monitolr effectiveness
Step 7: Revievt and improve

AGS Quality Action Limited
Office: House No: 404 (2" Floor), Road No: 29, Mohakhali DOHS, Dhaka-1206

Ph: 48810309, 48810310, Cell: 01706314222, E-mail: info@agsqa.net
www.agsqa.net

AGS
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4.1.2 Significant Energy Use (SEU) Controls

Targeted Control Strategies:

Equipment-specific Controls:

1. HVAC Systems: Temperature setpoints, scheduling, maintenance

2. Lighting: Occupancy sensors, daylight harvesting, efficient lighting

3. Motors and Drives: Variable speed drives, proper sizing, maintenance

4. Compressed Air: Leak management, pressure optimization, heat recovery

5. Process Heating: Insulation, heat recovery, temperature control
Operational Controls:

1. Scheduling: Equipment operation aligned with needs

2. Setpoints: Optimal operating parameters

3. Maintenance: Preventive and predictive maintenance

4. Monitoring: Real-time performance tracking

5. Procedures: Standard operating procedures

4.1.3 Design and Procurement Controls

Integrating Energy Efficiency:

Design Controls:
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Specifications: Energy efficiency requirements
Evaluation: Life cycle cost analysis
Commissioning: Proper installation and operation
Documentation: Energy performance data

Procurement Controls:
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Specifications: Minimum energy performance standards

Evaluation Criteria: Energy efficiency in supplier selection
Contract Requirements: Energy performance guarantees
Monitoring: Post-installation performance verification

4.2 Design (Clause 8.2)

4.2.1 Energy-Efficient Design Principles

Design Process Integration:

Design Stages and Energy Considerations:
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Conceptual Design:

e Site orientation and building form
e Passive design strategies

e Energy system selection

e Renewable energy integration

Detailed Design:

e Building envelope optimization

e System efficiency specifications
e Controls and automation design
e Commissioning requirements

Construction Documentation:

e Detailed specifications

e Installation requirements
e Testing protocols

e Performance verification

Design Review Checklist:

Design Aspect Energy Considerations

Building Envelope Insulation, windows, air tightness
HVAC Systems Efficiency, zoning, controls

Lighting Daylighting, efficiency, controls
Equipment Efficiency ratings, operating modes
Controls Automation, scheduling, optimization
Renewable Energy Solar, wind, geothermal potential

4.3 Procurement (Clause 8.3)

4.3.1 Energy-Efficient Procurement Practices

Sustainable Procurement Framework:

Review Questions

Does it minimize thermal loads?

Are systems right-sized and efficient?

Is artificial lighting minimized?

Are energy-efficient models specified?

Do controls optimize energy use?

Are renewable options considered?
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Procurement Policy Elements:

Preference: Energy-efficient products and services
Specifications: Minimum energy performance standards
Evaluation: Energy efficiency in supplier selection

Life Cycle Costing: Consideration of total cost of ownership
Supplier Engagement: Working with suppliers on efficiency
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Procurement Process Integration:
Step 1: Needs Assessment

e Define functional requirements

e |dentify energy efficiency opportunities
e Consider life cycle costs

e Engage technical experts

Step 2: Specification Development

e Include energy performance requirements
e Reference energy efficiency standards

e Specify testing and verification

¢ Include maintenance requirements

Step 3: Supplier Evaluation

e Assess energy performance claims
e Review technical capabilities

e Evaluate life cycle costs

e Check references and certifications

Step 4: Contract Development

e Include performance guarantees

e Specify monitoring and reporting

e Define acceptance criteria

e Include penalties for non-performance

Step 5: Performance Verification

e Commissioning and testing
e Performance monitoring

e Ongoing verification

e Documentation of results



4.4 Monitoring, Measurement, Analysis and Evaluation
(Clause 9.1)

4.4.1 Performance Monitoring System
Comprehensive Monitoring Framework:
Monitoring Requirements:

Energy Performance: Consumption, efficiency, EnPls

SEU Performance: Significant energy uses

Objective Progress: Against targets and objectives
Operational Controls: Effectiveness of implemented controls
Legal Compliance: Meeting regulatory requirements
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Measurement Points Planning:

Measurement Hierarchy:

text

Level 1: Total site energy (utility meters)
Level 2: Major systems or departments
Level 3: Significant energy uses

Level 4: Individual equipment or processes

Measurement Accuracy Requirements:

e Utility meters: Typically £0.5-2%

e Sub-meters: £1-5% depending on application
e Temporary measurements: £5-10%

e Estimates: Document uncertainty

4.4.2 Data Analysis and Evaluation

Systematic Performance Analysis:

Analysis Techniques:
1. Trend Analysis: Performance over time
2. Benchmarking: Comparison with peers or standards
3. Regression Analysis: Correlation with relevant variables
4. Energy Modeling: Simulation of expected performance
5. Statistical Process Control: Detection of variations
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Performance Reporting:
Dashboard Design Principles:

Clarity: Easy to understand
Relevance: Appropriate for audience
Timeliness: Current information
Actionable: Supports decision-making
Consistent: Comparable over time
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Sample Energy Dashboard Elements:
Executive Summary:

e Total energy consumption and cost
e Progress against objectives

e Key performance indicators

e Significant achievements

e Major issues and actions

Detailed Performance:

e Energy by type and cost center
e EnPltrends and analysis

e SEU performance

e Improvement project status

e Compliance status

4.5 Internal Audit (Clause 9.2)

4.5.1 Audit Program Management
Systematic Audit Approach:
Audit Program Development:

Scope Definition: Areas and processes to audit

Frequency Determination: Based on risk and importance
Methodology Selection: Audit approaches and techniques
Competence Requirements: Auditor qualifications
Reporting Structure: Findings and follow-up

ik wnN e
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Risk-Based Audit Planning:
Risk Factors for Audit Frequency:

1. Significance: Importance to energy performance

2. Complexity: Technical or procedural complexity

3. Performance History: Previous audit findings

4. Changes: Recent changes in processes or personnel

5. External Requirements: Regulatory or stakeholder demands
Audit Schedule Template:
Audit Area Risk Level Last Audit Next Due Lead Auditor
Energy Review Process High Jan 2023 Jan 2024 Internal
Operational Controls Medium Mar 2023 Mar 2024 Internal
Legal Compliance High Jun 2023 Jun 2024 External
Measurement System Medium Sep 2023 Sep 2024 Internal
Management Review High Dec 2023 Dec 2024 Internal

4.5.2 Audit Process Implementation
Complete Audit Cycle:
Phase 1: Preparation

e Understand audited area

e Develop audit plan

e Prepare checklists

e Schedule with auditee

Phase 2: Execution

e Opening meeting

e Document review

e Interviews and observations
e Evidence collection

e Finding verification

Phase 3: Reporting

e Findings analysis
e Report preparation
e Closing meeting
e Report distribution

Status
Planned
Completed
In Progress
Planned

Scheduled
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Phase 4: Follow-up

e Corrective action tracking
e Effectiveness verification
e Audit program improvement

Audit Checklist Development:

Sample Audit Questions:

1. Context and Leadership:

e Isthe energy policy appropriate and communicated?
e Are roles and responsibilities clearly defined?
e Istop management actively involved?

2. Planning:

e Isthe energy review comprehensive and current?
e Are objectives and targets SMART and aligned with policy?
e Are risks and opportunities identified and addressed?

3.  Support:

Are competent personnel available?

e Isawareness adequate?

e |s communication effective?

Is documented information controlled?

4. Operation:

e Are operational controls implemented and effective?
e |s design considering energy performance?
e Does procurement include energy efficiency?

5. Performance Evaluation:

e Is monitoring and measurement adequate?
e Are internal audits conducted effectively?
e Does management review drive improvement?

6. Improvement:

e Are nonconformities addressed?
e |s corrective action effective?
e Is continual improvement demonstrated?
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4.6 Management Review (Clause 9.3)

4.6.1 Review Process Design
Effective Review Meetings:
Management Review Inputs:

1.

©® NV WN

Performance Results: Energy performance, EnPls, objectives progress
Audit Results: Internal and external audit findings

Feedback: From interested parties

Corrective Actions: Status and effectiveness

External Changes: Regulatory, market, technological

Improvement Opportunities: Identified through monitoring

Resource Adequacy: People, equipment, funding

Risk Assessment: Updated risk register

Management Review Outputs:
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5.

Decisions: On EnMS effectiveness

Improvements: Opportunities for enhancement

Resource Needs: Changes to resource allocation

Objective Updates: Revision of objectives and targets

Action Plans: Specific actions with responsibilities and timelines

4.6.2 Review Meeting Management
Meeting Structure and Documentation:

Agenda Template:
1. Opening and Introduction (5 min)
2. Performance Review (20 min)
- Energy performance against objectives
- EnPI trends and analysis
- Financial performance
3. Audit Results Review (15 min)
- Internal audit findings
- External audit results
- Corrective action status
4. Interested Party Feedback (10 min)
- Customer feedback
- Regulatory updates
- Stakeholder concerns
5. Improvement Opportunities (20 min)
- Identified opportunities
- Risk assessment update
- Technology review
6. Resource Review (10 min)
- Competence and training
- Infrastructure needs
- Budget considerations
7. Decision Making (15 min)
- Objective revisions
- Action items
- Resource allocations
8. Closing and Next Steps (5 min)
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Minutes Documentation Requirements:

e Date, time, location, attendees

e Items discussed and decisions made

e Action items with responsibilities and deadlines
e Follow-up requirements

e Next meeting schedule

Management Review Record Template:

Review Item Discussion Decisions Action Items Responsible

Summary
Energy 5% improvement Continue

. current None -
Performance achieved C
1nitiatives

Minor Implement Update Quali

Audit Findings nonconformities corrective calibration ty
. Manager

found actions procedure

New Carbon tax Include in Rewew Energy
. . . energy 1mmpact
Regulations Increasing : . Manager
planning analysis

Improvement LED lighting Approve Develop Facilitics
Opportunity retrofit project business case
Resource Addl.tlor.lal Allocate Purchase and

monitoring . Procurement
Needs . budget install

equipment

Module 5: Performance Evaluation and Improvement (Pages 61-75)

5.1 Evaluation of Compliance (Clause 9.1.2)

5.1.1 Legal and Other Requirements Evaluation
Compliance Assurance System:
Legal Register Development:
Requirements Identification:
1. Energy-specific Regulations: Efficiency standards, reporting requirements
Environmental Regulations: Emissions, permits, monitoring
Building Codes: Energy codes, insulation requirements
Equipment Standards: Minimum efficiency standards
Financial Regulations: Carbon pricing, tax incentives

ukhwnwN
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Due

Date

30-Jun

15-Jul

31-Jul

15-Aug
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Compliance Evaluation Process:
Step 1: Identify applicable requirements
l

Step 2: Document in legal register

l
Step 3: Assess compliance status
l
Step 4: Implement compliance actions
l
Step 5: Monitor changes in requirements
l
Step 6: Periodic compliance verification
Legal Register Template:
Requirement Source Applicability gt(;rtx:l[;liance Evidence g:\t/iew Responsible
Energy EU All EU
Efficiency . . Compliant Audit report Dec 2024 Legal
. Regulation sites
Directive
Building National New . . . e
Energy Code regulation buildings Compliant Certificates Ongoing Facilities
. Local >25,000 . .

GHG Reporting regulation {COse Compliant Annual report Mar 2025 Environment
Equipment Federal HVAC . . . As
Standards regulation equipment Compliant Specifications purchased Procurement

5.2 Nonconformity and Corrective Action (Clause 10.1)

5.2.1 Nonconformity Management
Systematic Issue Resolution:

Nonconformity Classification:

Minor Nonconformities:

e Isolated incident

e Limited impact on energy performance
e Simple root cause

e Easy correction

Major Nonconformities:

e Systemicissue

e Significant impact on energy performance
e Complex root cause

e Requires extensive correction

Nonconformity Handling Process:

Identify - Document — Contain — Investigate — Correct — Verify — Prevent
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Root Cause Analysis Methods:

5 Whys Technique:

Problem: Compressor energy consumption increased by 15%
Why 1?7 Maintenance not performed on schedule

Why 2?7 Maintenance schedule not followed

Why 3?7 Maintenance team understaffed

Why 47 Budget cuts reduced maintenance staff

Why 5?7 Energy management not prioritized in budgeting

Fishbone Diagram (Ishikawa):

e Man: Training, competence, awareness

e Machine: Equipment, maintenance, calibration
e Method: Procedures, controls, monitoring

e Material: Input quality, specifications

e Measurement: Accuracy, frequency, analysis

e Environment: Conditions, external factors

5.2.2 Corrective Action Process
Effective Corrective Actions:
Corrective Action Plan Elements:
1. Problem Description: Clear statement of nonconformity
Immediate Action: Containment if needed
Root Cause: Identified through analysis
Corrective Actions: Specific actions to address root cause
Responsibility: Assigned to individuals
Timeline: Completion dates
Verification: Method to confirm effectiveness
Prevention: Actions to prevent recurrence

©® NV WN

Corrective Action Record Template:

Nonconformity Report
ID: NC-2024-015

Date: 15-May-2024
Reported by: John Smith
Area: Compressor Room

Description: Compressor energy consumption increased by 15% in April
Root Cause: Inadequate maintenance due to understaffing

Corrective Actions:

1. Hire additional maintenance technician (by 30-Jun)
2. Update maintenance schedule (by 15-Jun)

3. Implement maintenance tracking system (by 30-Jun)

Preventive Actions:

1. Include maintenance staffing in budget planning
2. Regular review of maintenance effectiveness

3. Training on energy-efficient maintenance
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Responsible: Maintenance Manager
Due Date: 30-Jun-2024
Status: In progress

Verification: Monitor compressor energy consumption monthly
Effectiveness: To be verified by 31-Jul-2024

5.3 Continual Improvement (Clause 10.2)

5.3.1 Improvement Culture Development
Sustainable Improvement Framework:
Improvement Opportunities Sources:

1.
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Performance Monitoring: Analysis of energy data

Audit Findings: Internal and external audits
Management Review: Regular review outcomes
Corrective Actions: Lessons from nonconformities
Technological Advances: New technologies and methods
Benchmarking: Comparison with best practices
Employee Suggestions: Frontline improvement ideas
Stakeholder Feedback: Customer and community input

Improvement Project Management:

Project Selection Criteria:

ok wnNE

Energy Savings Potential: Estimated energy reduction
Financial Return: Payback period, return on investment
Feasibility: Technical and organizational feasibility
Alignment: With strategic objectives

Risk: Implementation and operational risks
Stakeholder Impact: Effects on operations and people

Improvement Project Charter Template:

Project Charter

Project: Lighting Retrofit Phase 2
Project ID: IMP-2024-008

Date: 1-Jun-2024

Business Case:

- Annual energy savings: 150,000 kWh
- Cost savings: $18,000/year

- Simple payback: 2.8 years

- GHG reduction: 75 tCO,e/year

Scope:

- Replace 500 fluorescent fixtures with LEDs
- Install occupancy sensors in offices

- Include warehouse and office areas

- Exclude production areas (Phase 3)

Objectives:
- Reduce lighting energy by 60%
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- Improve lighting quality
- Reduce maintenance costs

Success Criteria:

- Energy savings 140,000 kWh/year
- Payback <3 years

- Employee satisfaction 24/5

Constraints:

- Budget: $50,000

- Timeline: Complete by 30-Sep-2024

- Disruption: Minimize operational impact

Assumptions:

- Current consumption accurate
- LED prices stable

- No major process changes

Risks:

- Supply chain delays

- Installation disruptions

- Performance not as expected

Team:

- Sponsor: Facilities Director

- Manager: Energy Manager

- Team: Electricians, Maintenance

Approval:
- Sponsor:
- Date:

5.3.2 Performance Measurement and Verification
Energy Savings Verification:
Measurement and Verification (M&V) Protocols:
IPMVP Options:
Option A: Retrofit Isolation - Key Parameter Measurement
- Measure key parameters

- Use stipulated values for others
- Suitable for simple retrofits

Option B: Retrofit Isolation - All Parameter Measurement
- Measure all relevant parameters

- Highest accuracy

- Suitable for complex retrofits

Option C: Whole Facility

- Measure whole facility energy use
- Adjust for relevant variables

- Suitable for multiple measures

Option D: Calibrated Simulation
- Use simulation model

- Calibrate with measured data
- Suitable for design stage
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Savings Calculation Methodology:

Savings = Baseline Energy - Post-retrofit Energy + Adjustments
Where adjustments may include:

- Production changes

- Weather variations

- Schedule changes

- Other factor changes

Uncertainty Analysis:

Statistical analysis of savings
Confidence intervals

Risk assessment

Reporting of uncertainty

Module 6: Integration and Advanced Topics (Pages 76-100)

6.1 Integration with Other Management Systems
6.1.1 Integrated Management System Approach

Unified System Framework:
Common Elements Across Standards:

PwnNnpE

5.

High-Level Structure: Annex SL alignment

Risk-Based Thinking: Proactive approach

Leadership Commitment: Top management involvement
Process Approach: Systematic management

Continual Improvement: Ongoing enhancement

Integration Opportunities:
ISO 9001 (Quality Management):

Common documentation structure
Integrated internal audit program
Combined management review
Shared corrective action process

ISO 14001 (Environmental Management):

Shared compliance requirements
Combined legal register

Integrated monitoring and measurement
Joint stakeholder engagement

ISO 45001 (Occupational Health & Safety):

Common risk assessment approach
Integrated operational controls
Shared competence management
Combined emergency preparedness

AGS Quality Action Limited
Office: House No: 404 (2" Floor), Road No: 29, Mohakhali DOHS, Dhaka-1206
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6.1.2 Integrated Implementation Strategy

Phased Integration Approach:

Phase 1: Gap Analysis

e Compare existing systems

e |dentify common requirements

e Document integration opportunities
e Develop integration plan

Phase 2: System Design

Develop integrated procedures
Create combined documentation
e Design unified processes
Establish integrated metrics

Phase 3: Implementation

e Train personnel on integrated system
e Implement combined processes

e Establish integrated monitoring

e Conduct integrated audits

Phase 4: Optimization

e Review integrated performance

e Identify improvement opportunities
e Refine integrated processes

e Expand integration scope

Integrated Management System Manual Structure:

. Introduction

. Organizational Context

. Leadership

. Planning

. Support

. Operation

. Performance Evaluation
. Improvement

. System Integration

0. Appendices

R O OO UL WN -
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6.2 Energy Management Technologies

6.2.1 Monitoring and Control Technologies
Advanced Energy Management Systems:
Building Management Systems (BMS):

e Centralized control of building systems
e Real-time monitoring and control

e Automated scheduling and optimization
e Fault detection and diagnostics

Energy Management Information Systems (EMIS):

e Data collection and analysis

e Performance tracking and reporting
e Benchmarking and target setting

e Alert and notification systems

Industrial Energy Management Systems:

e Process optimization

e Equipment efficiency monitoring

e Production integration

e Predictive maintenance
6.2.2 Efficiency Technologies
Technology Categories:
Lighting Technologies:

e LED lighting

e Smart lighting controls

e Daylight harvesting systems

e Task lighting optimization

HVAC Technologies:

e High-efficiency equipment
e Variable speed drives

e Heat recovery systems

e Thermal storage

Motor Systems:

e Premium efficiency motors

e Variable frequency drives

e Proper sizing and maintenance
e Power factor correction
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Process Technologies:

e Heat integration
e Process optimization
e Waste heat recovery
e Advanced controls
6.2.3 Renewable Energy Integration

On-site Generation Options:
Solar Photovoltaic:

e Rooftop systems

e Ground-mounted arrays
e Solar carports

e Building-integrated PV

Wind Energy:

e Small wind turbines
e Micro-generation
e Community wind projects

Biomass and Biogas:

e \Waste-to-energy
e Anaerobic digestion
e Combined heat and power

Geothermal:

e Ground-source heat pumps
e Direct use applications
e District heating integration

6.3 Financial Analysis for Energy Projects
6.3.1 Investment Appraisal Methods

Financial Evaluation Techniques:
Simple Payback Period:
Payback Period = Initial Investment + Annual Savings

Advantages: Simple, easy to understand
Disadvantages: Ignores time value of money, cash flows after payback

Net Present Value (NPV):
NPV = Z(Cash Flow + (1 + r)”t) - Initial Investment

Where r = discount rate, t = time period
Decision Rule: Accept if NPV > 0
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Internal Rate of Return (IRR):

Rate where NPV =0
Decision Rule: Accept if IRR > hurdle rate

Life Cycle Costing (LCC):

LCC = Initial Cost + Operating Cost + Maintenance Cost + Disposal Cost
Provides total cost of ownership

6.3.2 Financing Options
Energy Project Financing:
Internal Financing:
e Capital budget allocation
e Operating budget savings
e Special project funds
e Departmental budgets

External Financing:

e Bankloans

e leasing arrangements

e Energy service company (ESCO) contracts
e Green bonds

e Government incentives

Innovative Financing:

e On-bill financing
e Property assessed clean energy (PACE)
e Crowdfunding

Energy performance contracting

6. 4 Advanced Performance Analysis

6.4.1 Statistical Analysis Techniques
Advanced Energy Analytics:
Regression Analysis:

e Correlation with production

e Weather normalization

e Multiple variable analysis

e Confidence intervals

Benchmarking Methods:

e Internal benchmarking

e Competitive benchmarking
e Functional benchmarking
e Generic benchmarking



Energy Modeling:

Engineering models
Statistical models
Simulation models
Machine learning models

6.4.2 Predictive Analytics

Forecasting and Prediction:
Energy Forecasting:

Demand forecasting
Price forecasting
Load profiling
Scenario analysis

Predictive Maintenance:

Equipment failure prediction
Performance degradation monitoring
Optimal maintenance scheduling
Condition-based monitoring

6.5 Certification and Verification

6.5.1 Certification Process
Third-Party Certification:
Certification Steps:

1.

Nou,swnN

Application: Submit application to certification body
Document Review: Review of EnMS documentation
Stage 1 Audit: Documentation and readiness audit
Stage 2 Audit: Implementation and effectiveness audit
Certification Decision: Grant, conditional grant, or deny
Surveillance Audits: Annual or biennial audits
Recertification: Every 3 years

Audit Preparation Checklist:

Documentation Readiness:

Scope statement
Energy policy

Energy review report
Objectives and targets
Procedures and records
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Implementation Readiness:

Trained personnel
Implemented controls
Monitoring system
Performance data
Management review

Evidence Preparation:

Energy data records
Calibration records
Training records
Audit records
Improvement records

6.5.2 Maintaining Certification
Ongoing Compliance:
Surveillance Audit Requirements:

Annual or biennial audits

Sample of EnMS elements
Verification of continued compliance
Review of changes and improvements

Recertification Process:

6.6 Future Trends and Developments

Full system audit every 3 years
Review of entire EnMS

Verification of continual improvement
Assessment against current standard

6.6.1 Emerging Technologies
Digital Transformation:
Internet of Things (IoT):

Smart sensors and meters
Real-time data collection
Predictive analytics
Automated optimization

Artificial Intelligence (AI):

Machine learning algorithms
Pattern recognition
Optimization algorithms
Predictive maintenance
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Blockchain Technology:

6.6.2 Policy and Market Developments

Energy trading platforms
Carbon credit tracking
Supply chain transparency
Smart contracts

Regulatory Trends:
Carbon Pricing:

Carbon taxes

Emissions trading systems
Carbon border adjustments
Internal carbon pricing

Building Regulations:

Net-zero energy buildings
Building performance standards
Digital building passports
Embodied carbon requirements

Corporate Reporting:

Climate-related financial disclosures
Scope 3 emissions reporting
Science-based targets

Net-zero commitments

6.6.3 Strategic Implications
Business Transformation:
Energy as Strategic Asset:

Energy cost competitiveness
Energy security and resilience
Carbon competitiveness
Innovation driver

Circular Economy Integration:

Energy and material efficiency
Waste heat recovery
Renewable energy integration
Sustainable value chains

Digital Energy Management:

Real-time optimization
Predictive analytics
Automated controls
Integrated energy systems
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Conclusion and Next Steps

7.1 Implementation Roadmap

12-Month Implementation Plan:
Months 1-3: Foundation

e Management commitment
e Scope definition

e Energy team formation

e Initial awareness

Months 4-6: Planning

e Energy review

e Baseline establishment
e Objective setting

e Legal requirements

Months 7-9: Implementation

e Operational controls
e Monitoring system
e Documentation

e Training

Months 10-12: Evaluation

e Internal audit
e Management review
e Performance evaluation
e Certification preparation
7.2 Continuous Learning and Development

Professional Development Pathways:
Certifications:

e Certified Energy Manager (CEM)

e SO 50001 Lead Auditor

e Measurement & Verification Professional (CMVP)
e Sustainable Energy Professional

Continuing Education:

e Technical training

e Management courses
e Industry conferences

e Professional networks



Knowledge Management:

e Lessons learned documentation
e Best practice sharing
e Benchmarking participation
e Technology monitoring
7.3 Success Measurement
Performance Metrics:
Energy Performance:
e Energy savings (absolute and normalized)
e Cost savings
e Carbon reduction
e Renewable energy percentage

System Performance:

e Audit findings

e Corrective action closure rate

e Management review actions completed
e Employee engagement levels

Business Impact:

e Return oninvestment
e Payback periods

e Risk reduction

e Competitive advantage

Final Success Factors:

Leadership Commitment: Visible and sustained

Employee Engagement: Active participation at all levels
Data Quality: Accurate and timely information
Continuous Improvement: Ongoing enhancement culture
Integration: With business processes and strategy
Innovation: Embracing new technologies and approaches
Transparency: Open communication and reporting
Resilience: Adapting to changes and challenges

©® NV WN R
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ISO 50001:2018 provides a powerful framework for systematic energy management that delivers
tangible business benefits while contributing to global sustainability goals. Successful implementation
requires commitment, systematic approach, and continuous improvement, but the rewards in cost
savings, risk reduction, and competitive advantage make it a strategic imperative for forward-thinking
organizations.

Appendices

Appendix A: Glossary of Terms

Appendix B: Energy Conversion Factors
Appendix C: Sample Forms and Templates
Appendix D: Legal Requirements Checklist
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Appendix F: Case Studies

Appendix G: Additional Resources and References
Appendix H: Implementation Checklists
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Module 6 Coverage:

Performance monitoring dashboards
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Target Audience:

Environmental managers and consultants
ISO 14001 implementers and auditors
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Learning Objectives:

Understand ISO 14001:2015 requirements
Implement EMS using systematic approach
Develop environmental performance metrics
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Drive continual improvement

This Table of Contents provides a clear roadmap through the comprehensive training

manual, allowing users to easily navigate the pages document and access specific

information based on their learning needs and implementation requirements.



Comprehensive Training Manual on ISO 14001:2015
Environmental Management Systems

Module 1: Introduction to Environmental Management and ISO 14001:2015 (Pages 1-15)

1.1 Global Environmental Context and Imperatives

1.1.1 The Planetary Crisis: Understanding the Scale

We are living in an era of unprecedented environmental challenges that threaten global
stability, economic prosperity, and human wellbeing. The scientific evidence is
unequivocal:

Critical Environmental Indicators:

e Climate Change: Global temperatures have risen 1.1°C above pre-industrial levels,
with 2023 being the warmest year on record

e Biodiversity Loss: Species extinction rates are 100-1,000 times higher than natural
background rates

e Resource Depletion: Humanity uses 1.7 Earths' worth of resources annually

e Pollution: Over 400 million tonnes of plastic are produced annually, with only 9%
recycled

e Water Scarcity: 2.3 billion people live in water-stressed countries

Business Impacts and Opportunities:

Financial Risks: Environmental liabilities, resource scarcity, regulatory penalties
Market Opportunities: Green products, sustainable services, circular economy models
Reputational Value: Brand enhancement, customer loyalty, investor confidence
Operational Resilience: Supply chain security, resource efficiency, risk mitigation
Innovation Drivers: Clean technologies, sustainable processes, eco-design

A

1.1.2 Evolution of Environmental Management

The journey from pollution control to sustainable development:



Historical Timeline:

e 1970s: End-of-pipe solutions and compliance focus

e 1980s: Pollution prevention and waste minimization

e 1990s: Introduction of EMS standards (BS 7750, EMAS)
e 1996: First ISO 14001 standard published

e 2004: First major revision

e 2015: Current revision with Annex SL alignment

e Present: Over 400,000 organizations certified globally

Market Drivers for EMS Adoption:

Regulatory Pressure — Compliance Requirements — Certification Benefits
l l l

Legal penalties Operational control Market access

Public scrutiny ~ Risk management  Competitive advantage

Stakeholder demands Cost savings Brand enhancement

1.2 Understanding ISO 14001:2015

1.2.1 Standard Development and Structure

Annex SL High-Level Structure:
The 2015 revision brought fundamental changes through alignment with Annex SL,
enabling easier integration with other management systems:

Key Structural Changes:

1. Context of Organization: Understanding internal and external issues

2. Leadership: Enhanced top management commitment

3. Risk-Based Thinking: Proactive approach to opportunities and threats

4. Life Cycle Perspective: Considering environmental impacts beyond organizational

boundaries
5. Documentation Flexibility: Focus on performance over prescriptive documentation

Clause-by-Clause Structure:

Section 1-3: Scope, References, Definitions
Section 4: Context of the Organization
Section 5: Leadership

Section 6: Planning

Section 7: Support

Section 8: Operation

Section 9: Performance Evaluation
Section 10: Improvement



1.2.2 Core Concepts and Principles

Seven Environmental Management Principles:

Systems Approach: Managing interrelated processes as a system
Leadership: Establishing unity of purpose and direction
Engagement: Involving people at all levels

Process Approach: Consistent and predictable results
Improvement: Enhancing environmental performance
Evidence-Based Decisions: Data-driven decision making
Relationship Management: Mutually beneficial relationships
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Plan-Do-Check-Act (PDCA) Cycle Integration:

PLAN (Clauses 4, 5, 6):

. Establish environmental objectives
. Define processes to deliver results
. Address risks and opportunities

DO (Clauses 7, 8):

. Implement planned processes
. Operate and control processes
. Manage resources and competence
CHECK (Clause 9):
o Monitor and measure performance
. Analyze and evaluate results
. Conduct internal audits and management review

ACT (Clause 10):

. Take actions to improve performance
. Implement corrective actions
. Achieve continual improvement

1.2.3 Business Benefits of Implementation
Quantifiable Business Value:

Financial Benefits:

e Average 10-30% reduction in operating costs through efficiency improvements
e 15-25% decrease in waste disposal costs

e 5-15% reduction in energy consumption

e Improved access to capital with lower interest rates for sustainable companies
e Enhanced asset values through better environmental performance
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Strategic Advantages:

Risk Management: Reduced environmental liabilities and compliance risks
Market Differentiation: Competitive advantage in green markets

Supply Chain Security: Reduced vulnerability to resource constraints
Innovation Capacity: Fostering eco-innovation and new business models

ik W

Talent Attraction: Attracting and retaining environmentally conscious employees

Case Study: Manufacturing Sector Impact:

Before ISO 14001:

° Environmental fines: $250,000 annually

. Waste disposal costs: $1.2 million

. Energy inefficiency: 25% above industry average
. Customer complaints: 45 /year

After Implementation (2 years):
. Zero environmental fines
. Waste costs reduced by 40%
. Energy efficiency improved by 18%
. Customer complaints reduced by 70%
. ROI: 3.2 years

Module 2: Context and Leadership Requirements (Pages 16-35)

2.1 Understanding Organizational Context (Clause 4)

2.1.1 Determining External and Internal Issues
Comprehensive Context Analysis:

External Issues Analysis Matrix:

Factor Environmental Considerations Information Sources
o Environmental policies, international Government publications, policy
Political . o .
agreements, political stability briefs
. R i ket T
Economic esource prices, carbon markets, green Market reports, financial institutions

financing, economic cycles

Community expectations, demographic changes,

Social .
env1r0nmental awarencess

Surveys, census data, social media
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Factor Environmental Considerations Information Sources

Technological Clean technologies, digital monitoring, Research journals, technology
renewable energy vendors
Legal EnVllronmental regulations, compliance Regulatory bodies, legal counsel
requirements, enforcement trends
. Climate impacts, biodiversity, resource Scientific reports, environmental
Environmental oy . .
availability, ecosystem services agencies

Internal Issues Analysis Framework:

Organizational Culture Assessment:

e Environmental values and commitment levels

e Leadership style and decision-making processes
e Communication patterns and information flow
e Innovation capacity and learning orientation

Resource and Capability Analysis:

Human Resources: Environmental competence, training programs
Financial Resources: Budget allocations, investment capacity
Technological Resources: Monitoring equipment, information systems
Infrastructure: Facilities, equipment, transportation fleets

Knowledge Resources: Technical expertise, data management

Uik W

Process for Determining Context:

Step 1: Information Gathering
¢ Collect data on internal and external factors
e Engage stakeholders for perspectives
e Review historical performance data

Step 2: Analysis and Assessment
e [dentify significant issues using impact assessment
e Prioritize based on relevance and influence
e Document findings systematically

Step 3: Integration and Updating
e Integrate findings into EMS planning
e Establish monitoring mechanisms
e Schedule regular reviews and updates
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2.1.2 Understanding Interested Parties

Stakeholder Identification and Analysis:

Comprehensive Stakeholder Mapping:

Primary Stakeholders:

Ll NS

Stakeholder Expectations Analysis:

Stakeholder
Group

Regulators

Customers

Investors

Employees

Local
Community

Suppliers

Environmental
Expectations

Compliance, reporting,
permits

Sustainable products,
transparency

ESG performance, risk
management

Safe workplace,
engagement opportunities

Pollution control,
community benefits

Clear requirements, fair
treatment

Internal: Employees, management, board of directors, unions
External: Regulators, customers, suppliers, investors, insurers
Community: Local residents, NGOs, media, indigenous groups

Influence
Level

High

Medium-
High

High

Medium

Medium

Low-
Medium

Industry: Competitors, industry associations, certification bodies

Engagement Strategy

Formal compliance,
regular reporting

Product information,
certification

Sustainability reports,
investor meetings

Training, suggestion
schemes

Community meetings,
impact assessments

Supplier engagement,
audits
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Stakeholder Engagement Matrix:

High Influence
T
Keep Satisfied Manage Closely
e Regulators e Major Customers
e Major Investors ¢ Key Suppliers

e General Public e Industry Associations
e Media e Academic Institutions

I
I
I
I
| Monitor Keep Informed
I
I
I

Low Influence — High Interest

2.1.3 Determining EMS Scope
Scope Definition Methodology:

Key Considerations for Scope Definition:

Organizational Boundaries: Legal entities, geographical locations
Physical Boundaries: Facilities, equipment, transportation
Activity Boundaries: Products, services, processes

L

Temporal Boundaries: Time periods, operating hours

Scope Statement Development Template:

Environmental Management System Scope Statement

Organization: [Name]
Date Established: [Date]
Review Date: [Date]

1. Included Organizational Units:
e [List facilities, departments, divisions]
e [Include locations and addresses]

2. Included Activities, Products, and Services:
e [List main activities]
e [Product categories]
e [Service offerings]

3. Exclusions with Justification:
e [List exclusions]
e [Provide rationale for each]

4. Significant Environmental Aspects:
¢ [Key aspects within scope]
e [Associated impacts]

5. Applicable Legal Requirements:
e [Main regulatory frameworks]
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e [Key permits and licenses]
6. Stakeholders Considered:
e [Primary stakeholder groups]
e [Their relevant requirements]
Approval:

[Management Representative]
[Date]

Common Scope Challenges and Solutions:

Challenge Potential Solution Example

Phased implementation,

Multiple Locations standardized procedures Start with largest facility, expand gradually

Complex Supply Chains Focus on Q1rect control, engage Include own operations, develop supplier
key suppliers code

Shared Facilities Clear ag.réelments, ghared Joint EMS with other tenants
responsibility matrix

Temporary Operations Project-specific EMS elements Construction site environmental plan

2.2 Leadership and Commitment (Clause 5)

2.2.1 Leadership Requirements
Top Management's Environmental Leadership Role:
Demonstrating Leadership and Commitment:

Visible Leadership Actions:
1. Strategic Integration:

e Incorporating environmental considerations into business strategy
e Aligning EMS objectives with organizational goals
e Allocating adequate resources for environmental management

2. Policy Leadership:

e Developing and endorsing environmental policy
e Communicating policy importance throughout organization
e Ensuring policy relevance to organizational context

13



3. Accountability Framework:

e Assigning roles, responsibilities, and authorities

e Establishing performance metrics and accountability

e Integrating environmental performance into management reviews

4. Cultural Leadership:

e Promoting environmental awareness and competence

e Encouraging participation and suggestion schemes

e Recognizing and rewarding environmental achievements

Leadership Commitment Assessment Tool:

Leadership Activity Frequency
Policy Review Annual
Management Review Quarterly
Resource Allocation Annual
Performance Monitoring Monthly
Stakeholder Engagement Biannual
Employee Recognition Ongoing

2.2.2 Environmental Policy

Policy Development Requirements:

Essential Policy Elements:

0 © N ow

Evidence

Signed policy document
Meeting minutes, action plans
Budget approvals, resource plans
Dashboard review, reports
Meeting records, correspondence

Awards, announcements, incentives

Commitment: To protection of the environment
Framework: For setting environmental objectives
Compliance: Commitment to legal and other requirements
Improvement: Commitment to continual improvement
Prevention: Commitment to pollution prevention

Responsible

CEO

Top Management
CFO

Management Team
Various Managers

HR Manager

14



Policy Development Process:

Step 1: Context Analysis
e Review organizational context
e [dentify stakeholder expectations
e Assess significant environmental aspects

Step 2: Draft Development
e Formulate policy statements
e Ensure alignment with business strategy
e Incorporate leadership vision

Step 3: Consultation and Review
e Seek input from stakeholders
e Review legal and compliance requirements
e Ensure clarity and comprehensiveness

Step 4: Approval and Communication
e Obtain top management approval
¢ Develop communication plan
e Implement awareness programs

Step 5: Implementation and Review
e Integrate into operations
e Monitor effectiveness
e Schedule regular reviews

Sample Environmental Policy Components:

[Organization Name] Environmental Policy

Our Commitment:

1. Environmental Protection
e Prevent pollution and minimize environmental impacts
e Protect natural resources and biodiversity
e Reduce waste and promote recycling

2. Compliance and Beyond
e Meet all legal and regulatory requirements
e Exceed minimum standards where possible
e Maintain transparent environmental reporting

3. Continual Improvement
e Set and review environmental objectives
e Implement best practices and innovative solutions
e Regularly assess and improve environmental performance

4. Stakeholder Engagement
e Communicate openly with stakeholders
e Consider environmental concerns in decision-making
e Collaborate with suppliers and partners

5. Resource Efficiency
e Optimize use of energy, water, and materials
» Promote sustainable procurement practices
e Invest in environmentally sound technologies



Implementation Framework:

e This policy applies to all our operations

e Management is responsible for policy implementation
 All employees are expected to support this policy

e Regular review will ensure ongoing relevance

[CEO Signature]
[Date]

2.2.3 Organizational Roles, Responsibilities and Authorities
Environmental Management Structure:
Key Roles Definition:

Top Management:

e Ultimate responsibility for EMS effectiveness
e Resource allocation and policy approval

e Strategic direction and integration

e Management review leadership

Management Representative:

e Overall coordination of EMS implementation

e Reporting on EMS performance to top management
e Liaison with external parties on EMS matters

e Ensuring EMS conformity to ISO 14001

Environmental Team/Committee:

e Cross-functional representation

e Technical expertise in environmental matters
e Implementation of improvement projects

e Monitoring and reporting on performance

Department Managers:

e Environmental performance within their areas
e Implementation of operational controls

e Employee training and awareness

e Incident reporting and response
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All Employees:

e Following environmental procedures

e Suggesting improvements

e Reporting environmental concerns

e Participating in training programs

Responsibility Assignment Matrix (RACI):

EMS Activity

Policy
Development

Objective Setting
Legal Compliance

Emergency
Response

Training Delivery

Performance
Monitoring

Management
Review

Corrective
Actions

Top
Management

A/R

Env.
Manager

C

Dept.
Heads

Employees Exte.r nal
Parties

I C

I I

C I

R C

R I

C I

I I

R I

Legend: A=Accountable, R=Responsible, C=Consulted, I=Informed

Job Description Template for Environmental Roles:

text

Position: Environmental Management Representative

Reports to: [CEO/Operations Director]

Primary Objective:

To ensure effective implementation and maintenance of the Environmental Management System in
accordance with ISO 14001:2015 requirements.

Key Responsibilities:
1. EMS Coordination

¢ Lead EMS implementation and maintenance

e Coordinate environmental team activities
e Ensure EMS documentation control
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e Manage internal audit program

2. Performance Monitoring
e Monitor environmental performance indicators
e Report on EMS performance to management
e Track objective achievement
e Maintain compliance records

3. Stakeholder Management
e Liaise with regulatory authorities
e Respond to stakeholder inquiries
e Coordinate external audits
e Manage certification process

4. Improvement Initiatives
e [dentify improvement opportunities
e Coordinate corrective actions
e Facilitate management reviews
e Promote continual improvement

Qualifications and Competence:
¢ Degree in environmental science or related field
¢ [SO 14001 lead auditor certification

e Minimum 5 years environmental management experience

e Strong communication and leadership skills

AGS Quality Action Limited
Office: House No: 404 (2" Floor), Road No: 29, Mohakhali DOHS, Dhaka-1206

Ph: 48810309, 48810310, Cell: 01706314222, E-mail: info@agsqa.net
www.agsqa.net

AGS
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Module 3: Planning the EMS (Pages 36-55)

3.1 Addressing Risks and Opportunities (Clause 6.1)
3.1.1 Risk-Based Thinking in Environmental Management

Environmental Risk Management Framework:
Types of Environmental Risks:

Compliance Risks:

e Regulatory non-compliance
e Permit violations

e Reporting failures

e Legal liabilities

Operational Risks:

e Process failures leading to pollution

e Resource scarcity affecting operations
e Waste management failures

e Emergency situations

Financial Risks:

e Environmental cleanup costs
e Fines and penalties

e Increased resource costs

e Insurance premium increases

Reputational Risks:

e Negative media coverage
e Stakeholder backlash

e Customer dissatisfaction
e Investor concerns

Strategic Risks:

e Changing regulatory landscape

e Market shifts toward sustainability
e Technological obsolescence

e Climate change impacts
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Environmental Opportunities:

Efficiency Opportunities:

e Resource conservation (energy, water, materials)
e Waste reduction and recycling

e Process optimization

e Supply chain improvements

Innovation Opportunities:

e Green product development
e Clean technology adoption
e Circular economy models

e Sustainable service offerings

Market Opportunities:

e Access to green markets

e Competitive differentiation
e Premium pricing potential
e Investor attraction

Relationship Opportunities:

e Enhanced stakeholder relations

e Community partnership development
e Industry collaboration

e Government incentives

3.1.2 Risk Assessment Methodology

Systematic Risk Assessment Process:
Step 1: Risk Identification

Identification Techniques:

Brainstorming Sessions: Cross-functional team workshops
Checklists: Based on regulatory requirements and industry standards
Process Analysis: Review of operational processes and activities
Incident Review: Analysis of historical incidents and near-misses
Stakeholder Input: Feedback from interested parties

AN o e

External Scanning: Monitoring of regulatory and market trends
20



Step 2: Risk Analysis

Risk Analysis Matrix:
Likelihood Impact —
Almost Certain Low
(>80% probability)

Likely Low

(50-80% probability)

Possible Low
(20-50% probability)

Unlikely Low
(5-20% probability)

Rare Low

(<5% probability)

Impact Categories Definition:

Minor Impact:

e Minimal environmental effect

Minor

Medium

Medium

Medium

Low

Low

e Low financial impact (<$10,000)

e FEasily contained and corrected
e Limited stakeholder concern

Moderate Impact:

e Localized environmental effect

Moderate

High

High

Medium

Medium

Low

e Moderate financial impact ($10,000-$100,000)
e Requires significant corrective action

e Some stakeholder concern

Major Impact:

e Regional environmental effect

e Substantial financial impact ($100,000-$1M)

e Regulatory attention likely

e Significant stakeholder concern

Major Critical

Extreme

High

High

Medium

Medium
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Critical Impact:

e Widespread environmental effect
e Major financial impact (>$1M)

e Regulatory intervention certain

e Severe reputational damage

Step 3: Risk Evaluation and Treatment

Risk Treatment Strategies:

Risk Level Treatment Strategy Examples

Extreme/High Immediate action required Process redesign, major investment
Medium Management attention needed Enhanced controls, monitoring
Low Routine management Standard procedures, awareness

Risk Treatment Options:

Avoid: Change plans to eliminate risk

Reduce: Implement controls to minimize likelihood or impact
Transfer: Shift risk to another party (insurance, contracts)
Accept: Acknowledge risk with monitoring plan

Sk N

Exploit: Take action to ensure opportunity is realized

Risk Register Template:

Risk Register
Organization: [Name]
Date: [Date]

Review Date: [Date]

| ID | Risk Description | Category | Likelihood | Impact | Level | Treatment | Responsible | Due Date |
Status |

e o e R e e oo e

| R-001 | Chemical spill from storage tanks | Operational | Possible | Major | High | Secondary
containment | Operations | 30-Jun | In Progress |

| R-002 | Non-compliance with new air regulations | Compliance | Likely | Moderate | Medium | Training,
monitoring | Env. Manager | 15-May | Complete |

| R-003 | Water scarcity affecting operations | Strategic | Possible | Major | Medium | Water recycling
system | Facilities | 31-Dec | Planned |

| 0-001 | Energy efficiency improvements | Opportunity | Likely | Moderate | High | LED lighting retrofit |
Energy Manager | 30-Sep | Approved |
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3.2 Environmental Aspects and Impacts (Clause 6.1.2)

3.2.1 Understanding Environmental Aspects
Fundamental Concepts:

Environmental Aspect: Element of an organization's activities, products, or services that
can interact with the environment

Environmental Impact: Any change to the environment, whether adverse or beneficial,
wholly or partially resulting from an organization's environmental aspects

Relationship Model:

text

Activity — Aspect - Impact

Example:

Manufacturing — Air Emissions — Air Pollution — Health Effects

3.2.2 Aspect Identification Methodology

Comprehensive Identification Process:

Identification Scope:

Normal Conditions: Routine operations and activities
Abnormal Conditions: Start-up, shutdown, maintenance
Emergency Conditions: Spills, accidents, natural disasters
Past Activities: Historical contamination or impacts

Ik W=

Planned Changes: New projects, expansions, modifications
Identification Techniques:

Process Flow Analysis:

e Map all major processes and activities
e Identify inputs (materials, energy) and outputs (emissions, waste)
e Consider all stages from raw material to disposal

Material Balance Approach:

e Track materials through processes
e Identify losses, emissions, and waste streams
e Calculate environmental loads
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Checklist Method:

e Use standardized checklists for industry sectors

e Cover all media (air, water, land)
e Include resource use and emissions

Brainstorming Sessions:

e Cross-functional team involvement
e Consider all perspectives and expertise
e Document all potential aspects

Aspect Identification Worksheet:

Process/Activity Inputs Outputs
Paint, [C)r(()::itﬁgts

Paint Spraying solvents, VOCs.
energy

waste paint

Boiler Natural Steam,
Operation gas, waer, NOx, CO2,
chemicals blowdown
Office Electricity, Documents,
Operations paper, wastewater,
water waste paper

3.2.3 Significance Evaluation
Criteria for Determining Significance:

Legal Compliance Criteria:

e Regulatory permit limits

e Reporting thresholds

e Specific prohibitions or requirements
e Enforcement priorities

Environmental Impact Criteria:

e Scale of impact (local, regional, global)

e Severity of impact (reversible, irreversible)
e Duration of impact (temporary, permanent)

e Sensitivity of receiving environment

Normal
Aspects

vVOC
emissions,
waste
generation

Air
emissions,
water
discharge

Energy
use, paper
waste

Abnormal
Aspects

Equipment
failure, spills

Startup/shutdown
emissions

Power outage
impacts

Emergency
Aspects

Fire, major
spill

Explosion,
leak

Fire, water
damage
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Business Risk Criteria:

e Financial implications

e Stakeholder concerns

e Reputational risks

e Operational continuity risks

Quantitative Evaluation Method:

Scoring System Example:

Significance Score = (Severity x Likelihood) + Stakeholder Concern + Legal Importance

Where:

Severity: 1-5 scale (1=minor, 5=catastrophic)
Likelihood: 1-5 scale (1=rare, 5=almost certain)
Stakeholder Concern: 1-3 scale (1=low, 3=high)
Legal Importance: 1-3 scale (1=low, 3=critical)

Threshold: Score 215 = Significant Aspect

Significant Aspect Register Template:

text

Significant Environmental Aspects Register
Location: [Site]

Date: [Date]

Review: [Date]

| Aspect ID | Aspect Description | Associated Impact | Significance Criteria Met | Control Measures |
Monitoring Required |

|- 5 & R Jreerreeeenmmmeeens [rrseeereeeeenmenees |

| SA-001 | VOC emissions from painting | Air pollution, health impacts | Legal, Environmental, Stakeholder
| Capture system, filters | Continuous monitoring |

| SA-002 | Hazardous waste generation | Soil/water contamination | Legal, Environmental | Segregation,
licensed disposal | Manifest tracking |

| SA-003 | High energy consumption | Climate change, resource depletion | Environmental, Business |
Efficiency measures, monitoring | Monthly consumption |

| SA-004 | Water consumption in drought area | Water scarcity | Environmental, Stakeholder | Recycling,
reduction | Weekly usage |
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3.2.4 Life Cycle Perspective

Extended Environmental Responsibility:

Life Cycle Stages Consideration:

Upstream Considerations:

Raw material extraction and processing
Transportation of materials

Supplier environmental performance
Packaging materials and design

Organizational Operations:

Manufacturing processes
Energy and resource use
Emissions and waste generation
Product use impacts

Downstream Considerations:

Product distribution
Customer use phase
End-of-life treatment
Recycling and disposal

Life Cycle Assessment Integration:

Simplified LCA Approach:

Ll S

Goal Definition: Purpose and scope of assessment

Inventory Analysis: Inputs and outputs at each stage

Impact Assessment: Environmental impacts evaluation
Interpretation: Results analysis and improvement identification

Supplier and Contractor Management:

Environmental criteria in procurement
Supplier assessment and selection
Contractual environmental requirements
Performance monitoring and improvement
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3.3 Legal and Other Requirements (Clause 6.1.3)

3.3.1 Requirements Identification
Comprehensive Legal Register Development:
Sources of Requirements:

International Requirements:

e Multilateral environmental agreements
e International standards and conventions
e Cross-border regulations

National Requirements:

e Environmental protection laws

e Resource management regulations
e Industry-specific regulations

e National standards and codes

Regional/Local Requirements:

e State/provincial regulations

e Municipal bylaws and ordinances
e Local permits and licenses

e Zoning and land use regulations

Other Requirements:

e Industry association codes
e Customer specifications

e Voluntary commitments

e Community agreements

e Insurance requirements

Legal Register Development Process:

Step 1: Requirement Identification
e Review all applicable regulatory frameworks
« [dentify specific requirements and obligations
e Document sources and references

Step 2: Applicability Assessment
e Match requirements to organizational activities
e Determine which requirements apply
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e Document applicability decisions

Step 3: Compliance Evaluation
e Assess current compliance status
e [dentify gaps and deficiencies
e Prioritize compliance actions

Step 4: Register Maintenance
e Establish update procedures
e Assign responsibility for monitoring
e Schedule regular reviews

Legal Register Template:

Environmental Legal Requirements Register
Organization: [Name]

Location: [Site]

Date: [Date]

Next Review: [Date]

| Requirement ID | Legal /Other Requirement | Source/Reference | Applicability | Compliance Status |
Evidence | Review Date | Responsible |

|-==mmmemmeeee |--mmmmm e |--mmmmmmm - |--mmmmmeeee |--mmmemmmm - |--=mmees |-==mmmeeees |--=mmmmees
-|

| LR-001 | Air emissions limits | Clean Air Act, Section 112 | Manufacturing processes | Compliant | Stack
test reports | Jun 2024 | Env. Manager |

| LR-002 | Hazardous waste management | Resource Conservation Act | All hazardous waste | Partially
compliant | Training records | Sep 2024 | Operations |

| LR-003 | Water discharge permit | NPDES Permit #12345 | Process wastewater | Compliant | Monitoring
reports | Monthly | Facilities |

| LR-004 | Energy reporting | SEC Climate Disclosure Rule | Public reporting | In progress | Data collection
| Dec 2024 | CFO |

| LR-005 | Supplier environmental standards | Customer Code of Conduct | All suppliers | Being
implemented | Supplier assessments | Ongoing | Procurement |

3.3.2 Compliance Evaluation Process
Systematic Compliance Assurance:

Compliance Evaluation Methods:

Document Review: Permits, reports, monitoring records
Physical Inspection: Facility inspections and audits

Testing and Monitoring: Environmental sampling and analysis
Interview: Discussions with responsible personnel
Third-party Assessment: External audits and reviews

Uik N
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Compliance Status Classification:

e Compliant: Meeting all requirements

o Partially Compliant: Meeting most requirements with minor gaps

e Non-compliant: Significant gaps requiring immediate action
» Not Applicable: Requirement does not apply to organization

Compliance Action Planning:

Corrective Action Plan Template:

Compliance Gap Analysis and Action Plan

Requirement: [Specific requirement]

Current Status: [Compliance level]

Gap Description: [Detailed description of non-compliance]

Corrective Actions:
1. [Action 1]
e Responsible: [Name]
e Due Date: [Date]
e Resources Required: [Details]

2. [Action 2]
e Responsible: [Name]
e Due Date: [Date]
e Resources Required: [Details]

Preventive Measures:
e [Measure 1]
e [Measure 2]

Verification Method:
¢ [How compliance will be verified]
e [Evidence required]

Approval: [Manager]
Date: [Date]
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3.4 Environmental Objectives and Planning (Clause 6.2)

3.4.1 Objective Setting Framework
SMART Objective Development:

Specific: Clear, focused, and unambiguous
Measurable: Quantifiable with appropriate metrics
Achievable: Realistic given resources and constraints
Relevant: Aligned with policy and significant aspects
Time-bound: With specific completion dates

Objective Categories and Examples:

Pollution Prevention Objectives:

e Reduce VOC emissions by 25% within 2 years
e Achieve zero hazardous waste to landfill by 2025
e Decrease wastewater discharge by 30% within 3 years

Resource Conservation Objectives:

e Reduce energy consumption by 20% per unit of production
e Decrease water usage by 15% within 18 months
e Increase material efficiency by 10% within 2 years

Compliance and Risk Objectives:

e Achieve 100% regulatory compliance by end of year
e Implement emergency response training for all staff
e Complete all required environmental reporting on time

Stakeholder Engagement Objectives:
e Reduce community complaints by 50% within 1 year

e Achieve 80% employee participation in environmental programs
e Complete stakeholder engagement plan by Q3

3.4.2 Action Planning

Detailed Implementation Planning:
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Action Plan Components:

Objective: Clear statement of what will be achieved
Targets: Specific, measurable milestones

Actions: Detailed steps to achieve targets
Resources: People, equipment, budget required
Timeline: Start and completion dates
Responsibilities: Who will do what

Monitoring: How progress will be tracked

NN AN

Verification: How success will be measured

Environmental Objective and Action Plan Template:

Environmental Objective and Action Plan
Objective ID: OBJ-2024-003

Date Established: [Date]

Review Date: [Date]

Objective Statement:
Reduce energy consumption by 15% per unit of production by December 2025

Baseline Data:
. Current energy consumption: 1,000,000 kWh/month
. Current production: 10,000 units/month
. Current intensity: 100 kWh/unit

Target Milestones:
. Year 1 (2024): 5% reduction (95 kWh/unit)
. Year 2 (2025): 10% reduction (90 kWh/unit)
. Target (Dec 2025): 15% reduction (85 kWh/unit)

Action Plan:

| Action | Description | Responsible | Start Date | End Date | Budget | Success Criteria |

e e — — B o |

| A1 | Lighting retrofit to LED | Facilities Manager | Jan 2024 | Jun 2024 | $50,000 | 30% lighting energy
reduction |

| A2 | HVAC optimization | Energy Team | Mar 2024 | Sep 2024 | $25,000 | 15% HVAC energy reduction |
| A3 | Employee awareness program | HR Manager | Feb 2024 | Ongoing | $10,000 | 90% participation |

| A4 | Process equipment efficiency review | Operations | Apr 2024 | Dec 2024 | $15,000 | 10% process
energy reduction |

Monitoring and Measurement:

. Monthly energy consumption tracking
. Quarterly intensity calculations
. Annual progress review

Resources Required:
. Capital budget: $100,000
. Personnel: 0.5 FTE Energy Manager
. External consultants: $20,000
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Risks and Mitigation:

. Risk: Technology implementation delays

. Mitigation: Phased implementation, backup plans
Approvals:

. Sponsor: [Name/Title]

. Environmental Manager: [Name]

. Date: [Date]

3.4.3 Integration with Business Planning
Strategic Alignment Process:
Business Planning Integration:

Strategic Planning: Environmental considerations in strategic plans
Investment Decisions: Environmental criteria in project evaluation

ik W

Risk Management: Environmental risks in enterprise risk register

Performance Indicators Dashboard:

Environmental Performance Dashboard
Period: Q1 2024

Key Performance Indicators:

1. Energy Intensity: 95 kWh/unit (Target: 95, Baseline: 100)
e Status: On Track
e Trend: ™ Improving

2. Water Consumption: 500 m?/day (Target: 550, Baseline: 600)
e Status: Exceeding Target
e Trend: ™ Improving

3. Waste to Landfill: 50 tonnes (Target: 60, Baseline: 75)
e Status: Exceeding Target
e Trend: ™ Improving

4. Regulatory Compliance: 100% (Target: 100%)
e Status: On Track
¢ Trend: — Stable

5. Incident Frequency: 2 (Target: <3, Baseline: 5)
e Status: On Track
e Trend: ™ Improving

Objective Achievement Summary:

e Completed: 3 of 8 planned actions
e In Progress: 4 actions

¢ Not Started: 1 action

e Overall Progress: 65%

AGS Quality Action Limited
Office: House No: 404 (2" Floor), Road No: 29, Mohakhali DOHS, Dhaka-1206

Ph: 48810309, 48810310, Cell: 01706314222, E-mail: info@agsqa.net
www.agsqa.net

AGS

Budget Integration: Environmental objectives in capital and operational budgets
Performance Management: Environmental metrics in management dashboards
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Module 4: Support and Implementation (Pages 56-75)

4.1 Resources, Competence and Awareness (Clause 7)

4.1.1 Resource Allocation
Strategic Resource Planning:
Resource Categories and Requirements:

Human Resources:

e Environmental management team

e Technical specialists

e Operational personnel with environmental responsibilities
e Management oversight and support

Financial Resources:

o Capital investments for environmental improvements
e Operational budgets for EMS maintenance

e Training and awareness programs

e Monitoring and measurement equipment

o External services (consultants, laboratories)

Infrastructure and Equipment:

e Pollution control equipment

e Monitoring and measurement devices
e Waste management facilities

o Emergency response equipment

e Information technology systems

Resource Planning Process:

Step 1: Requirement Identification
 Based on objectives and action plans
e Consider legal and operational requirements
e Assess current resource availability

Step 2: Gap Analysis
e Compare required vs. available resources
e [dentify deficiencies and constraints
e Prioritize resource needs

Step 3: Planning and Allocation
« Develop resource allocation plan
e Secure management approval
e Integrate into business planning

33



Step 4: Monitoring and Adjustment
e Track resource utilization
e Monitor effectiveness
e Adjust allocations as needed

Resource Allocation Plan Template:

text

Environmental Resource Allocation Plan
Fiscal Year: 2024

Date: [Date]

Approval: [Manager]

| Resource Category | Specific Needs | Estimated Cost | Source | Timing | Responsible |

— | oo e T |

| **Human Resources** | Additional environmental specialist | $80,000 salary | HR Budget | Q2 2024 | HR
Manager |

| **Capital Equipment** | New wastewater treatment system | $250,000 | Capital Budget | Q3 2024 |
Facilities |

| **Operating Budget** | Monitoring and testing | $50,000 | Operations Budget | Monthly | Env. Manager |
| **Training** | Employee environmental training | $25,000 | Training Budget | Quarterly | HR/Training |
| **External Services** | Environmental audit and consulting | $40,000 | Professional Services | Annually |
Env. Manager |

| **Technology** | EMS software implementation | $30,000 | IT Budget | Q4 2024 | IT Manager |

Total Budget Required: $475,000
Approved Budget: $450,000

Variance: ($25,000)

Mitigation: Phase software implementation

4.1.2 Competence Management
Systematic Competence Development:
Competence Requirements Analysis:
Position-specific Competence Requirements:
Environmental Manager:

e ISO 14001 knowledge and implementation experience
o Environmental law and regulation expertise

e Technical knowledge of pollution control

e Project management skills

e Communication and leadership abilities

Operations Personnel:

e Understanding of environmental procedures

e Knowledge of legal requirements for their tasks
o Ability to identify environmental aspects

o Emergency response skills

o Waste management procedures
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Maintenance Staff:

o Equipment-specific environmental knowledge
o Spill response and containment

o Hazardous material handling

o Pollution control equipment maintenance

Competence Assessment Methods:

Qualifications Review: Educational and professional certifications
Experience Evaluation: Relevant work history and accomplishments
Skills Testing: Practical demonstrations of ability

Performance Reviews: Assessment of on-the-job performance
Training Records: Completion of required training programs

A

Competence Development Planning:

Training Needs Analysis Template:

text

Environmental Training Needs Analysis
Department: [Name]

Date: [Date]

| Position | Required Competencies | Current Level | Gap | Training Required | Priority | Timeline |
— - Jreerreeecneneee e R Jreeereeee |

| Plant Operators | Chemical handling, spill response | Basic | Intermediate | Hazardous materials training
| High | Q2 2024 |

| Maintenance | Equipment environmental impacts | Basic | Advanced | Pollution prevention training |
Medium | Q3 2024 |

| Supervisors | Legal compliance, incident reporting | Intermediate | Advanced | Supervision
environmental training | High | Q1 2024 |

| All Employees | Environmental awareness, emergency response | Basic | Basic | Annual awareness
training | Medium | Ongoing |

Training Program Development:

¢ Customized training modules for each group

¢ Combination of classroom and hands-on training
e Regular refresher courses

¢ Performance evaluation post-training

4.1.3 Awareness Building
Creating Environmental Awareness Culture:

Awareness Program Components:
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Communication Strategies:

Regular Updates: Environmental performance communications
Visual Reminders: Posters, signs, displays

Digital Platforms: Intranet, email updates, mobile apps
Meetings and Briefings: Regular environmental topics

NS S

Recognition Programs: Rewards for environmental achievements

Awareness Campaign Calendar:

Q1: Energy Conservation Campaign

e Theme: "Power Down to Power Up"

e Activities: Energy audits, efficiency tips, competitions
e Targets: 5% reduction in energy use

Q2: Waste Reduction Focus

e Theme: "Waste Not, Want Not"

» Activities: Recycling challenges, waste audits, supplier engagement
e Targets: 10% waste reduction

Q3: Water Conservation Initiative

e Theme: "Every Drop Counts"

e Activities: Leak detection, usage monitoring, conservation tips
e Targets: 8% water reduction

Q4: Environmental Compliance Review
e Theme: "Committed to Compliance"

e Activities: Training refreshers, procedure reviews, audits
e Targets: 100% compliance achievement

Measurement of Awareness Effectiveness:

o Employee survey results

o Suggestion scheme participation

e Incident reporting rates

e Training attendance and feedback
o Behavioral observation results

4.2 Communication (Clause 7.4)

4.2.1 Communication Planning
Strategic Communication Framework:

Internal Communication Planning:
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Communication Channels Matrix:

Audience

Top
Management

Department
Heads

Employees

Environmental
Team

Key Messages

Performance, risks,
resources

Objectives,
responsibilities,
performance

Procedures,
awareness,
achievements

Technical updates,
issues, improvements

External Communication Strategy:

Stakeholder Communication Plan:

Stakeholder

Group

Regulators

Customers

Community

Suppliers

Investors

4.2.2 Documentation and Control

Communication Records Management:

Communication
Objectives

Compliance,
reporting, cooperation

Environmental
performance, product
info

Impact information,
engagement

Requirements,
performance,
collaboration

ESG performance,
risks, opportunities

Methods

Dashboards,
reports, meetings

Meetings, reports,
emails

Noticeboards,
meetings,
newsletters

Meetings, technical
bulletins

Methods

Reports,
meetings,
submissions

Reports, labels,
website

Meetings,
newsletters,
open days

Contracts,
audits, meetings

Reports,
briefings, AGM

Frequency

Monthly

Weekly

Daily/Weekly

Weekly

Frequency

As required

Quarterly

Biannually

Annually

Annually/Quarterly

Responsible

Env. Manager

Department
Managers

Supervisors

Env. Manager

Responsible

Env. Manager

Marketing

Community
Relations

Procurement

Investor
Relations
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Essential Communication Records:

Meeting minutes and action logs
Correspondence with regulators
Stakeholder engagement records
Incident reports and investigations
Complaint records and responses
Training and awareness records

Communication Effectiveness Evaluation:

Response rates and timeliness
Stakeholder feedback and satisfaction
Issue resolution effectiveness
Understanding and awareness levels
Behavioral change evidence

4.3 Documented Information (Clause 7.5)

4.3.1 EMS Documentation Structure

Required Documentation:

Mandatory Documents:

AN

Scope of EMS: Boundaries and applicability

Environmental Policy: Organizational commitment
Significant Aspects: Identification and evaluation

Objectives and Action Plans: Environmental targets
Procedure for Control of Documents: Document management

Mandatory Records:

Uik N

Training Records: Evidence of competence

Monitoring Results: Environmental performance data
Audit Results: Internal and external audit findings
Management Review: Meeting minutes and outcomes
Nonconformities and Actions: Corrective action records
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Documentation Hierarchy:

Level 1: EMS Manual (Overall description)

Level 2: Procedures (Cross-functional processes)
Level 3: Work Instructions (Task-specific guidance)
Level 4: Records (Evidence of implementation)

Level 5: External Documents (Regulations, standards)

4.3.2 Document Control System
Effective Document Management:
Document Control Procedure Elements:

Document Creation and Approval:

o Standard templates and formats

e Designated authors and reviewers
o Approval authority levels

e Version control system

Document Distribution and Access:

e Controlled distribution lists
e Access rights and permissions
e Obsolete document removal
e Archive and retention policies

Document Change Control:

o Change request process

o Impact assessment

e Approval of changes

e Communication of changes

Electronic Document Management System Features:

e Secure access with authentication

e Version control and history tracking
e Search and retrieval capabilities

e Backup and disaster recovery

e Audit trail of all activities
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Document Control Record Template:

Document Control Record
Document ID: [Unique identifier]
Title: [Document title]

Version: [Version number]

Date: [Issue date]

Status: [Draft/Approved/Obsolete]

Approval History:
| Version | Date | Approved By | Changes Made |

o oo |
| 1.0 | 01-Jan-2023 | [Name] | Initial release |

| 1.1 | 15-Jun-2023 | [Name] | Updated procedures |

Distribution List:

e [Department/Individual 1]
e [Department/Individual 2]
e [Department/Individual 3]

Review Schedule:
Next Review: [Date]
Responsible: [Name]

Retention Period: [Number] years
Disposition: [Archive/Destroy]

4.3.3 Records Management
Evidence of Conformance:
Records Retention Policy:

Retention Period Determination:

o Legal requirements (typically 3-7 years)
e Operational needs

o Historical reference requirements

o Storage capacity considerations

Records Classification:

Environmental Records Categories:

Compliance Records: Permits, reports, monitoring data
Performance Records: Consumption data, emission measurements
Management Records: Audit reports, review minutes, action plans
Training Records: Certificates, attendance sheets, assessments

NS S

Incident Records: Reports, investigations, corrective actions
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Electronic Records Management:

o Secure storage with backup

e Access controls and permissions

e Search and retrieval functions

o Integrity verification methods

o Long-term preservation strategies

Module 5: Operational Planning and Control (Pages 76-90)

5.1 Operational Planning (Clause 8.1)

5.1.1 Operational Control Planning
Systematic Control Implementation:
Control Hierarchy Development:

Elimination Controls:

e Remove hazardous substances

o Eliminate unnecessary processes

e Design out environmental impacts

e Substitute with environmentally friendly alternatives

Engineering Controls:

e Pollution control equipment

o Containment systems

e Monitoring and alarm systems
e Automated control systems

Administrative Controls:

o Standard operating procedures

e Training and competence requirements
o Maintenance schedules

e Inspection and monitoring programs

AGS Quality Action Limited
Office: House No: 404 (2" Floor), Road No: 29, Mohakhali DOHS, Dhaka-1206

Ph: 48810309, 48810310, Cell: 01706314222, E-mail: info@agsqa.net
www.agsqa.net

AGS
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Behavioral Controls:

e Awareness and training programs

e Performance incentives

e Recognition and reward systems

e Communication and feedback mechanisms

5.1.2 Significant Aspect Controls

Targeted Control Strategies:

Control Selection Criteria:

Effectiveness: Ability to prevent or minimize impacts
Feasibility: Technical and economic practicality

Reliability: Consistent performance under varying conditions
Maintainability: Ease of maintenance and repair

NS S

Cost-effectiveness: Value for money over life cycle
Control Implementation Planning:

Control Plan Template:

Operational Control Plan
Significant Aspect: [Description]
Control Objective: [What the control should achieve]

Control Details:
1. Control Type: [Engineering/Administrative/Behavioral]
2. Control Description: [Detailed description]
3. Implementation Requirements:
e Equipment: [Specific equipment needed]
e Procedures: [Operating procedures required]
¢ Training: [Training needs]
¢ Monitoring: [Monitoring requirements]

Implementation Schedule:
e Design: [Dates]

e Procurement: [Dates]

e Installation: [Dates]

e Commissioning: [Dates]
e Training: [Dates]

Performance Criteria:

* [Specific performance measures]
¢ [Acceptable performance levels]
e [Monitoring frequency]

Responsibilities:
e Design: [Name/Department]
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e Implementation: [Name/Department]
e Operation: [Name/Department]
e Maintenance: [Name/Department]

Budget and Resources:

e Capital cost: [Amount]

e Operating cost: [Amount]
¢ Personnel: [Requirements]

Review and Update:
¢ Review frequency: [e.g., Annually]
e Trigger for review: [e.g., Performance issues, changes]

5.2 Emergency Preparedness and Response (Clause 8.2)

5.2.1 Emergency Planning
Comprehensive Emergency Management:
Emergency Scenario Identification:

Potential Emergency Scenarios:

Chemical Spills: Major releases of hazardous materials

Fire and Explosion: Industrial fires with environmental impacts
Natural Disasters: Floods, earthquakes, severe weather

Utility Failures: Power outages, water supply interruptions
Transportation Incidents: Accidents involving hazardous materials

NS

Emergency Response Plan Development:

Plan Components:

Emergency Organization: Roles and responsibilities
Communication Procedures: Internal and external notification
Emergency Equipment: Location and use of equipment
Evacuation Procedures: Employee and public safety
Containment and Cleanup: Environmental protection measures
Recovery Operations: Restoration of normal operations
Training and Drills: Emergency response training program
Plan Maintenance: Regular review and updating

NN AN



Emergency Response Drill Program:

Drill Schedule and Evaluation:

Quarterly Emergency Drill Program

Q1: Chemical Spill Response Drill

e Scenario: Major solvent spill in storage area

¢ Objectives: Containment, notification, cleanup

e Participants: Emergency team, operations staff

« Evaluation: Response time, effectiveness, coordination

Q2: Fire Emergency Drill

e Scenario: Warehouse fire with potential environmental impacts
 Objectives: Evacuation, fire control, environmental protection

e Participants: All employees, fire department

« Evaluation: Evacuation efficiency, fire response

Q3: Natural Disaster Preparedness

« Scenario: Severe flooding affecting operations

* Objectives: Asset protection, business continuity
e Participants: Management, emergency team
 Evaluation: Preparedness level, recovery plans

Q4: Comprehensive Emergency Exercise

e Scenario: Multiple concurrent emergencies
 Objectives: Integrated response, coordination

e Participants: All emergency responders

e Evaluation: Overall emergency management capability

5.2.2 Emergency Response Evaluation
Continuous Improvement Process:

Drill Evaluation Template:

text

Emergency Drill Evaluation Report
Drill ID: [Identifier]

Date: [Date]

Scenario: [Description]

Performance Assessment:

| Criteria | Target | Actual | Rating | Comments |

— R e S g |

| Response Time | <5 minutes | 4:30 | Good | Within target |

| Communication Effectiveness | Clear, timely | Good | Good | All notifications made |

| Containment Success | 100% containment | 90% | Satisfactory | Minor leakage occurred |
| Personnel Safety | No injuries | Achieved | Excellent | All personnel safe |

| Environmental Protection | Minimal impact | Achieved | Good | Quick containment |



EXEMPLAR
GLOBAL

Strengths Identified:

1. Quick activation of emergency team

2. Effective communication with authorities
3. Proper use of containment equipment

Areas for Improvement:

1. Need additional spill containment training
2. Update emergency contact lists

3. Improve equipment accessibility

Corrective Actions:

1. Conduct specialized spill response training by [Date]
2. Update contact lists by [Date]

3. Relocate emergency equipment by [Date]

Overall Rating: Good

Next Drill: [Date]
Responsible: [Name]

Module 6: Performance Evaluation and Improvement (Pages 91-100)

6.1 Monitoring, Measurement, Analysis and Evaluation
(Clause 9.1)

6.1.1 Performance Monitoring System
Comprehensive Monitoring Framework:
Monitoring Requirements Identification:

‘What to Monitor:

Environmental Performance: Key performance indicators
Operational Controls: Effectiveness of implemented controls
Legal Compliance: Meeting regulatory requirements
Objective Progress: Achievement against targets

Significant Aspects: Performance of controlled aspects

ik W

Monitoring Methodology Selection:

AGS Quality Action Limited
Office: House No: 404 (2" Floor), Road No: 29, Mohakhali DOHS, Dhaka-1206

Ph: 48810309, 48810310, Cell: 01706314222, E-mail: info@agsqa.net
www.agsqa.net
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Measurement Methods:

o Continuous Monitoring: Real-time measurement systems
o Periodic Sampling: Regular sampling and analysis

o Visual Inspection: Routine observational checks

e Document Review: Review of records and reports

e Audit and Assessment: Systematic evaluation processes

Performance Indicator Development:
Environmental Performance Indicators (EPIs):

Compliance EPIs:

e Number of regulatory violations
e Permit limit exceedances

e Reporting compliance rate

e Inspection findings

Operational EPIs:

e Resource consumption rates (energy, water, materials)
o FEmission rates and concentrations

o Waste generation and recycling rates

e Incident frequency and severity

Management EPIs:

e Objective achievement rates

e Training completion rates

e Audit findings and closure rates
o Corrective action effectiveness

Performance Dashboard Design:

Environmental Performance Dashboard
Period: Month/Year

Key Performance Indicators:

1. Compliance Performance:
e Regulatory violations: 0 (Target: 0)
e Permit exceedances: 0 (Target: 0)
e Reporting timeliness: 100% (Target: 100%)
Status: Green
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2. Resource Efficiency:
e Energy intensity: 95 kWh/unit (Target: 100)
e Water usage: 80% of target
e Material efficiency: 92% (Target: 90%)
Status: Green

3. Waste Management:
e Waste to landfill: 45 tonnes (Target: 50)
e Recycling rate: 65% (Target: 60%)
e Hazardous waste: 100% compliant disposal
Status: Green

4. Incident Management:
e Environmental incidents: 2 (Target: <3)
e Response time: 15 minutes (Target: <20)
e Corrective actions: 100% closed
Status: Green

Trend Analysis:

e Overall performance: Improving

e Areas of concern: None

« Highlight: Energy efficiency exceeded target

6.1.2 Evaluation of Compliance
Systematic Compliance Verification:

Compliance Evaluation Process:

Step 1: Review Legal Requirements
e Update legal register
e [dentify evaluation requirements
e Determine evaluation methods

Step 2: Collect Evidence
e Monitoring data and records
e Inspection reports
e Test results and analysis
e Documentation review

Step 3: Evaluate Compliance
e Compare performance against requirements
e [dentify compliance gaps
e Assess significance of non-compliance

Step 4: Report and Act
e Document compliance status
e Report to management
e Implement corrective actions
« Verify effectiveness
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Compliance Status Report Template:

Compliance Evaluation Report
Period: [Date Range]

Date: [Date]

Prepared by: [Name]

Executive Summary:

¢ Overall compliance status: [Compliant/Partially Compliant/Non-compliant]
« Key findings: [Brief summary]

e Major concerns: [If any]

Detailed Evaluation:

| Requirement | Evaluation Method | Findings | Status | Actions Required |

e e — e R |

| Air emissions limits | Stack testing, continuous monitoring | All within limits | Compliant | None |

| Wastewater discharge | Weekly sampling, permit review | Parameter X slightly above limit | Partially
Compliant | Process adjustment |

| Hazardous waste management | Records review, inspection | Procedures not fully followed | Non-
compliant | Training, procedure update |

| Reporting requirements | Document review | All reports submitted on time | Compliant | None |

Overall Assessment:

e Strengths: [List strengths]

* Weaknesses: [List weaknesses]

e Opportunities: [[mprovement opportunities]
 Threats: [Potential compliance risks]

Recommendations:
1. [Specific action 1]
2. [Specific action 2]
3. [Specific action 3]

Next Evaluation: [Date]
Responsible: [Name]
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6.2 Internal Audit (Clause 9.2)

6.2.1 Audit Program Management
Systematic Audit Approach:

Audit Program Development:
Risk-Based Audit Planning:

Audit Frequency Determination Factors:

Significance: Importance of processes to EMS
Complexity: Technical and organizational complexity
Performance History: Previous audit findings
Changes: Recent organizational or process changes

NS S

Legal Requirements: Regulatory audit requirements

Audit Schedule Development:

text

Annual Audit Program
Organization: [Name]
Year: [2024]

| Audit Area | Risk Level | Last Audit | Next Due | Lead Auditor | Estimated Days |
e — freeerreeeem oo e P a—— |

| Environmental Aspects Management | High | Nov 2023 | May 2024 | Internal | 3 |
| Legal Compliance | High | Dec 2023 | Jun 2024 | External | 5 |

| Emergency Preparedness | Medium | Feb 2024 | Aug 2024 | Internal | 2 |

| Waste Management | Medium | Mar 2024 | Sep 2024 | Internal | 3 |

| Management Review | High | Jan 2024 | Jul 2024 | Internal | 2 |

| Training and Competence | Medium | Apr 2024 | Oct 2024 | Internal | 2 |

Total Audit Days: 17
Resources Required: 1.5 FTE auditor equivalent
Budget: $25,000
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6.2.2 Audit Process Implementation
Complete Audit Cycle:

Audit Preparation:

e Develop audit plan and checklists
e Notify auditees in advance

e Review relevant documentation
e Brief audit team members

Audit Execution:

e Opening meeting with auditee

e Document review and verification

e Interviews with personnel

e Observation of activities and conditions

Evidence collection and recording
Audit Reporting:

o Findings analysis and categorization

e Report preparation with conclusions
e Closing meeting with auditee

e Report distribution to relevant parties

Follow-up and Verification:

o Corrective action planning by auditee
e Implementation monitoring

o Effectiveness verification

e Audit program improvement

Audit Finding Classification:

Major Nonconformity:

e Systemic failure of the EMS

e Likely to result in failure to achieve objectives
o Significant environmental impact risk

e Requires immediate management attention
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Minor Nonconformity:

Isolated instance of non-compliance
Limited impact on EMS effectiveness
Can be corrected easily

Requires corrective action

Observation/Opportunity for Improvement:

Not a nonconformity but could be improved
Best practice suggestion

Preventive action opportunity

No formal corrective action required

6.3 Management Review (Clause 9.3)

6.3.1 Review Process Design

Effective Review Meetings:

Management Review Inputs:

00NNV W

EMS Performance: Results of monitoring and measurement
Audit Results: Internal and external audit findings

Compliance Evaluation: Legal and other requirements compliance
Communication Feedback: From interested parties
Environmental Performance: Achievement of objectives
Nonconformities and Actions: Status of corrective actions
Follow-up Actions: From previous management reviews
Changing Circumstances: Internal and external changes
Improvement Recommendations: Suggestions for improvement

Management Review Outputs:

NS

Decisions and Actions: Regarding EMS effectiveness
Improvement Opportunities: Identified areas for enhancement
Resource Needs: Changes to resource allocation

Objective Updates: Revision of environmental objectives
Other Changes: To policy, scope, or processes
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6.3.2 Review Meeting Management
Structured Review Process:

Meeting Agenda Template:

Management Review Meeting Agenda
Date: [Date]

Time: [Time]

Location: [Location]

Chair: [Name]

Secretary: [Name]

Agenda:

1. Opening and Introduction (5 minutes)
e Welcome and meeting objectives
e Review of previous minutes and actions

2. EMS Performance Review (30 minutes)
e Environmental performance indicators
 Objective achievement status
e Compliance evaluation results

3. Audit Results Review (20 minutes)
e Internal audit findings
¢ External audit results
e Corrective action status

4. Stakeholder Feedback (15 minutes)
e Regulatory communications
e Customer feedback
e Community concerns
e Supplier issues

5. Changing Circumstances (20 minutes)
e Legal and regulatory changes
e Market and technological developments
e Organizational changes
« Risk assessment update

6. Improvement Opportunities (25 minutes)
e [dentified improvement areas
e Innovation possibilities
e Best practice sharing

7. Resource Review (15 minutes)
* Resource adequacy assessment
e Budget considerations
e Competence and training needs

8. Decision Making (20 minutes)
e EMS effectiveness conclusions
e Improvement decisions
¢ Objective revisions
e Action planning
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9. Closing and Next Steps (10 minutes)
e Summary of decisions
¢ Action item assignment
* Next meeting schedule
¢ Adjournment

Attendees: [List names and positions]
Documents Required: [List required documents]

Minutes Documentation:

Management Review Minutes Template:

Management Review Minutes
Meeting Date: [Date]
Location: [Location]

Chair: [Name]

Present: [List attendees]

1. Opening and Previous Actions
e [Summary of opening]
e Previous actions status: [Update]

2. EMS Performance Review
e Key findings: [Summary]
e Decisions: [Decisions made]
e Actions: [Action items]

3. Audit Results Review
e Key findings: [Summary]
e Decisions: [Decisions made]
e Actions: [Action items]

4. Stakeholder Feedback
¢ Key feedback: [Summary]
e Decisions: [Decisions made]
e Actions: [Action items]

5. Changing Circumstances
e Key changes: [Summary]
e Decisions: [Decisions made]
e Actions: [Action items]

6. Improvement Opportunities
« [dentified opportunities: [List]
e Decisions: [Decisions made]
e Actions: [Action items]

7. Resource Review
» Resource assessment: [Summary]
* Decisions: [Decisions made]
e Actions: [Action items]

8. Decisions and Actions Summary
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| Decision/Action | Responsible | Due Date | Resources
Jreerrreeenmeeeens — P v

| [Action 1] | [Name] | [Date] | [Details] |

| [Action 2] | [Name] | [Date] | [Details] |

| [Action 3] | [Name] | [Date] | [Details] |

9. Next Steps
e Next review meeting: [Date]
e Preparation requirements: [Details]

Meeting closed at: [Time]
Minutes prepared by: [Name]
Date: [Date]

Approved by: [Name]
Date: [Date]

6.4 Improvement (Clause 10)

6.4.1 Continual Improvement Process
Systematic Improvement Framework:

Improvement Cycle:

text
Identify — Plan —» Implement — Evaluate — Standardize
l T

e Dt e e e e ke L

Improvement Sources:

Reactive Improvements:

e Corrective actions from nonconformities
e Incident investigations and learnings

e Audit findings and recommendations

e Complaint resolutions

Proactive Improvements:

e Management review decisions
e Risk assessment outcomes

o Performance analysis insights

o Best practice implementation

e Technological innovations

o Stakeholder suggestions
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6.4.2 Corrective Action Process
Effective Problem Resolution:

Corrective Action Procedure:

Step 1: Problem Identification
e Detect nonconformity or problem
e Document the issue clearly
¢ Assess immediate impact

Step 2: Immediate Action
e Contain the problem if necessary
¢ Prevent escalation
e Protect people and environment

Step 3: Root Cause Analysis
e Investigate underlying causes
e Use appropriate analysis tools
e [dentify systemic issues

Step 4: Corrective Action Planning
e Develop action plan
e Assign responsibilities
e Set timelines
e Allocate resources

Step 5: Implementation
e Execute corrective actions
e Monitor implementation
e Document progress

Step 6: Verification
e Check effectiveness
e Confirm problem resolution
e Validate preventive measures

Step 7: Prevention
e Update procedures if needed
e Share learnings
e Implement systemic changes

Root Cause Analysis Tools:

5 Whys Technique:

Problem: Chemical spill occurred during transfer

Why 1? Transfer hose failed

Why 2?7 Hose was old and deteriorated

Why 3?7 Hose inspection program inadequate

Why 4?7 No preventive maintenance schedule for hoses

Why 57 Maintenance program focused only on major equipment

Root Cause: Inadequate preventive maintenance program for ancillary equipment
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Fishbone Diagram Application:

e Man: Training, competence, procedures

e Machine: Equipment, maintenance, calibration
e Method: Processes, procedures, controls

o Materials: Quality, specifications, handling

e Measurement: Monitoring, testing, analysis

e Environment: Conditions, external factors

Corrective Action Record Template:

Corrective Action Request

CAR Number: [Unique identifier]
Date Issued: [Date]

Issued by: [Name]

Area/Process: [Location/Process]|

Problem Description:
[Clear description of nonconformity or problem]

Immediate Action Taken:
[Actions taken to contain or address immediate issue]

Root Cause Analysis:
[Analysis method used and findings]

Corrective Actions Planned:

| Action | Description | Responsible | Due Date | Status |
o — — e —

| 1| [Action 1] | [Name] | [Date] | [Status] |

| 2 | [Action 2] | [Name] | [Date] | [Status] |

| 3 | [Action 3] | [Name] | [Date] | [Status] |

Preventive Measures:
[Actions to prevent recurrence]

Verification of Effectiveness:
[How effectiveness will be verified]

Closure:

e Verified by: [Name]

« Date: [Date]

« Effectiveness: [Rating]

e Comments: [Additional notes]
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6.4.3 Continual Improvement Tracking
Improvement Performance Metrics:

Improvement Tracking Dashboard:

Continual Improvement Performance
Period: [Date Range]

Improvement Activities Summary:

e Total improvements initiated: [Number]
e Completed improvements: [Number]

e In progress: [Number]

¢ On hold: [Number]

e Completion rate: [Percentage]

Improvement Categories:

¢ Process improvements: [Number]
e Technology upgrades: [Number]

e Procedure updates: [Number]

e Training enhancements: [Number]
¢ Other improvements: [Number]

Impact Assessment:

» Cost savings: $[Amount]

* Environmental benefits: [Description]
e Risk reduction: [Assessment]

« Efficiency gains: [Percentage]

Key Success Stories:

1. [Improvement 1 and results]
2. [Improvement 2 and results]
3. [Improvement 3 and results]

Improvement Pipeline:

¢ Planned improvements: [Number]
* Proposed improvements: [Number]
e Under evaluation: [Number]

Overall Assessment:

e [mprovement culture: [Rating]

e Implementation effectiveness: [Rating]

e Sustainability of improvements: [Rating]



Conclusion and Implementation Roadmap

7.1 Implementation Strategy
Phased Implementation Approach:

Phase 1: Preparation (Months 1-2)

e Management commitment and policy development
e Initial environmental review and gap analysis

e Project team formation and training

e Communication plan development

Phase 2: Planning (Months 3-4)

o Context and stakeholder analysis

e Legal requirements identification

e Aspect identification and significance evaluation
e Objective and target setting

Phase 3: Documentation (Months 5-6)

e EMS manual and procedure development
e Document control system implementation
e Records management system setup

o Communication system establishment

Phase 4: Implementation (Months 7-9)

e Training and awareness programs

e Operational controls implementation

o Emergency preparedness establishment
e Monitoring and measurement system

Phase 5: Evaluation (Months 10-12)

e Internal audit program implementation

e Management review process establishment
e Performance evaluation system

o Certification preparation
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7.2 Success Factors and Pitfalls

Critical Success Factors:

Top Management Commitment: Visible and sustained leadership
Employee Engagement: Active participation at all levels
Integration with Business: EMS aligned with business objectives
Effective Communication: Clear, consistent, and transparent
Resource Adequacy: Appropriate allocation of resources
Continuous Improvement: Ongoing enhancement culture
Stakeholder Focus: Understanding and meeting expectations
Data-Driven Decisions: Evidence-based management approach

NN AN

Common Pitfalls to Avoid:

Documentation Overload: Focus on performance, not paperwork
Lack of Integration: EMS operating in isolation from business
Inadequate Resources: Underfunding and understaffing

Poor Communication: Ineffective stakeholder engagement
Compliance Focus Only: Missing improvement opportunities
Insufficient Training: Inadequate competence development
Neglecting Culture: Underestimating cultural change needs
Static System: Failure to adapt to changing circumstances

NN AN

7.3 Beyond Certification
Sustainable Environmental Management:

Strategic Integration:

o EMS as driver of innovation and competitive advantage
o Environmental considerations in strategic planning

o Integration with other management systems

o Sustainability reporting and transparency

Continuous Enhancement:

e Regular review and updating of EMS

e Adoption of new technologies and practices

o Stakeholder engagement and partnership development
o Contribution to sustainable development goals
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Value Creation:

o Environmental performance as business value driver
e Reputation and brand enhancement

o Risk management and resilience building

e Long-term sustainability and prosperity

ISO 14001:2015 provides a powerful framework for organizations to systematically
manage their environmental responsibilities while creating business value. Successful
implementation requires commitment, systematic approach, and continuous
improvement, but the rewards in risk reduction, cost savings, and competitive advantage
make it an essential strategic tool for modern organizations.

Appendices

Appendix A: Glossary of Environmental Terms

Appendix B: Environmental Aspects Identification Checklist
Appendix C: Legal Requirements Database Template
Appendix D: EMS Documentation Templates

Appendix E: Training Program Examples

Appendix F: Monitoring and Measurement Forms

Appendix G: Audit Checklists and Tools

Appendix H: Case Studies and Best Practices

This comprehensive training manual provides complete coverage of ISO 14001:2015
requirements, implementation guidance, practical tools, and best practices for
establishing and maintaining an effective Environmental Management System.
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4.4.2 Verification Statement
Statement Contents:

Introductory Paragraph:

o Identifies organization/project
e Specifies reporting period
e Describes responsibility division

Scope Paragraph:

e Describes what was verified

e Specifies verification criteria
e States assurance level

e Mentions inherent limitations

Verification Procedures Paragraph:

e Describes work performed

o Mentions evidence obtained

e Notes sampling used

o References standards followed

Findings Paragraph:

e Describes findings by category

¢ Quantifies material misstatements
e Notes uncorrected misstatements
e Mentions scope limitations

Conclusion Paragraph:

e States verification opinion

e  Qualifications or modifications
e  Basis for conclusion

e Date and location

Signature:

e Verifier identification

e Date of statement

e Contact information

e Registration details (if applicable)
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4.4.3 Management Letter

Optional Communication:

Detailed findings
Recommendations

Best practices
Improvement suggestions

Management Letter Contents:

W=

Executive Summary: Key findings and recommendations
Detailed Findings: Categorized by area
Recommendations: Specific actionable items
Management Response: Client
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