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DISCLAIMER 

This Environmental Audit Report has been prepared in accordance with the National Guidelines 

for Environmental Audit in Nigeria (2024 Revision) published by NESREA. The findings and 

recommendations contained herein are based on site observations, document reviews, 

photographic evidence, GPS surveys, and stakeholder interviews conducted during the audit 

period from September 30, 2025. 

The accuracy of operational data and information provided by facility management has been 

cross-verified where possible. Site conditions were assessed during daylight hours under normal 

weather conditions. This report represents the environmental and safety status of the facility as 

observed during the audit period. 

The auditors acknowledge that environmental conditions and regulatory requirements may 

change over time, and this report should be updated accordingly. All recommendations are based 

on current NESREA guidelines, NUPRC requirements, and international best practices for LPG 

retail facilities. 
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EXECUTIVE SUMMARY 

Background and Facility Overview 

INNER HOUSE Investment LTD operates a retail LPG distribution facility with a storage capacity of 

26 tons, strategically located along Ifite-Unizik Road in Awka South Local Government Area, 

Anambra State. The facility, positioned at coordinates 6.2625139°N, 7.1458657°E at an elevation 

of 125.52 meters above sea level, has been operational for four years, serving both residential 

and commercial customers in the greater Awka metropolitan area. 

The facility features a single horizontal cylindrical storage tank with professional concrete support 

structure, a two-nozzle dispensing station under protective canopy, comprehensive safety 

equipment, and supporting infrastructure including administrative offices, security post, and 

utility buildings. The site occupies the area of 1189.463 sqm with good road access and 

appropriate setback distances from neighboring properties. 

Methodology and Scope 

This comprehensive environmental audit was conducted in accordance with NESREA's National 

Guidelines for Environmental Audit in Nigeria (2024 Revision), covering all aspects of the facility's 

environmental performance, safety systems, regulatory compliance, and operational practices. 

The audit methodology included pre-audit documentation review, extensive on-site inspection 

with photographic documentation, GPS surveying, staff interviews, and post-audit analysis. 

The scope encompassed organizational, geographical, functional, and compliance boundaries as 

defined in Section 1.5 of the NESREA guidelines, with particular focus on air quality management, 

waste management systems, safety protocols, emergency preparedness, community impact 

assessment, and regulatory compliance status. 

Key Findings Summary 

Positive Findings 

1. Regulatory Compliance 

All major permits and licenses are valid and current, including EIA approval, NUPRC operating 

license, fire safety certificate, building approval, and environmental permits 
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2. Safety Infrastructure 

Comprehensive safety equipment properly installed and maintained, including emergency 

shutdown valves, pressure relief valves, fire extinguishers, safety signage, and emergency 

exits 

3. Professional Installation 

Storage tank and dispensing equipment installed to professional standards with appropriate 

concrete supports and safety clearances 

4. Operational Safety Record  

No recorded incidents in the past 12 months, demonstrating effective operational 

management 

5. Staff Training 

70% of staff have completed safety and environmental training programs according to the 

information provided during site interview. 

6. Site Security 

Adequate perimeter fencing and security infrastructure with dedicated security post and 

personnel. 

Areas of Concern 

1. Emergency Preparedness 

Absence of a formal, documented Emergency Response Plan despite having basic emergency 

equipment 

2. Waste Management System 

Lack of documented waste management procedures and disposal contracts, though waste 

bins are present on-site 

3. Staff Training Gap 

30% of staff require completion of mandatory safety and environmental training 

4. Environmental Monitoring 

Absence of systematic environmental monitoring program for air quality, soil, and 

groundwater 

5. Documentation Systems 



xvii 
 

Incomplete operational records and environmental management documentation 

6. Vegetation Management 

While living vegetation is properly maintained, formal vegetation management schedule 

needs documentation 

Environmental Performance Assessment 

The facility demonstrates satisfactory environmental performance with minimal environmental 

impact due to its elevated location, appropriate siting, and contained operations. The natural 

drainage provided by the site's elevation (125.52m) and lateritic soil composition reduces risks of 

surface water contamination and flooding. Air quality impacts are minimal due to proper setback 

distances and prevailing wind patterns in the area. 

The facility's location in a mixed commercial-residential area with adequate buffer distances 

ensures minimal community impact. However, the absence of baseline environmental monitoring 

data limits the ability to quantify actual environmental performance metrics. 

Table I. Compliance Status Summary 

Compliance Area Current Status Compliance % Priority Actions 

Overall Assessment 
Partially 

Compliant 
82% 

Immediate corrective actions 

required 

NUPRC Technical Standards 
Partially 

Compliant 
85% Vegetation management critical 

NESREA Environmental 

Standards 

Partially 

Compliant 
85% 

ERP, waste procedures, 

monitoring 

Fire Safety Regulations 
Compliant with 

Gap 
90% Address vegetation fire risk 

Building and Planning 

Standards 
Fully Compliant 100% Maintain current status 

Occupational Health and 

Safety 

Partially 

Compliant 
75% Complete staff training 
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The facility's location in a mixed commercial-residential area with adequate buffer distances (40-

60 meters to nearest residences) ensures minimal community impact under normal operations. 

However, the absence of baseline environmental monitoring data limits the ability to quantify 

actual environmental performance metrics. 

Material Balance and Operational Efficiency 

Note that detailed quantitative material balance requires operational data from facility 

management. Based on 26-ton storage capacity and 4 years operational history, estimated 

performance indicators. 

Table II. Material Balance and Operational Efficiency 

Parameter Estimated Value Industry Benchmark Status 

Product Recovery Rate >99% >99% Acceptable 

Fugitive Emissions <1% of throughput <1% Acceptable 

Waste Generation <0.1% of operations <0.2% Acceptable 

Water Usage Efficiency Minimal (domestic only) N/A Efficient 

Recommendation - Facility management must provide actual operational data for next audit 

cycle to complete quantitative material balance per NESREA Annexure 4 requirements. 

Critical Recommendations 

1. Immediate Priority (0-2 months) 

a. Develop and implement comprehensive Emergency Response Plan 

b. Immediate removal of all vegetations around the storage tank 

c. Complete outstanding staff training programs 

d. Establish formal waste management system with documented procedures 

2. High Priority (2-6 months) 

a. Implement environmental monitoring program 

b. Enhance operational documentation systems 

c. Conduct quantitative risk assessment 
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3. Medium Priority (6-12 months) 

a. Pursue environmental management system certification 

b. Establish community engagement program 

c. Implement continuous improvement processes 

Expected Outcomes 

Implementation of recommendations will result in full regulatory compliance, enhanced 

operational safety, reduced environmental risks, improved community relations, and 

establishment of best practice standards that exceed minimum regulatory requirements. 

Table III. Risk Assessment Summary 

Scenario Probability Consequence Current Risk Level 
Post-Mitigation 

Risk 

Vegetation fire → tank fire 

(dry season) 
High Catastrophic UNACCEPTABLE LOW 

Equipment failure → gas 

release 

Low-

Medium 

Medium-

High 
MEDIUM LOW 

Vehicle impact on facility Low Medium LOW-MEDIUM VERY LOW 

Minor LPG operational leak Medium Low LOW VERY LOW 

LPG release during delivery Low Medium LOW-MEDIUM VERY LOW 

 
Critical Success Indicator demands the reduction of UNACCEPTABLE risks to ZERO within 30 days 

through immediate vegetation management. 
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1. INTRODUCTION 

1.1. Purpose of Environmental Audit Guidelines 

This environmental audit has been conducted in strict accordance with Section 1.1 of the National 

Guidelines for Environmental Audit in Nigeria to provide a comprehensive assessment of INNER 

HOUSE INVESTMENT LTD's environmental performance and regulatory compliance status. The 

audit serves as both a compliance verification tool and a strategic planning document to guide 

the facility's environmental management improvements. 

Environmental auditing, as defined by NESREA, comprises a systematic, documented, periodic 

and objective evaluation of how well organizations, management and equipment are performing 

with the aim of safeguarding the environment and human health. This audit facilitates 

management control of environmental practices and assesses compliance with organizational 

policies and applicable regulatory requirements. 

1.2. Terms Of Reference and Scope Definition 

1.2.1. Audit Purpose and Objectives 

Purpose: This Environmental Audit is conducted to provide a comprehensive, independent 

assessment of INNER HOUSE Investment LTD's environmental performance, regulatory 

compliance status, and operational safety in accordance with NESREA's National Guidelines for 

Environmental Audit in Nigeria (2024 Revision) and the Anambra State Environmental 

Management, Protection and Administration Law, 2024. 

1.2.2. Primary Objectives 

1. Evaluate compliance with federal (NESREA/NUPRC), state (Anambra Environmental Law), 

and international environmental and safety standards 

2. Identify environmental risks, hazards, and liabilities associated with LPG storage and retail 

operations 

3. Assess effectiveness of existing environmental management systems, safety protocols, 

and emergency preparedness 
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4. Generate baseline environmental data to support ongoing compliance monitoring and 

performance improvement 

5. Provide prioritized recommendations with implementation roadmap for achieving full 

regulatory compliance and best practice standards 

1.2.3. Secondary Objectives 

1. Optimize resource utilization and operational efficiency 

2. Strengthen facility's environmental self-regulation capacity 

3. Minimize human exposure to health, safety, and environmental hazards 

4. Enhance community protection and emergency preparedness 

1.3. Terms of Reference and Scope Definition Table 

Table 1.1. Terms of Reference  

Section Terms of Reference (ToR) 

Organizational 

Boundaries 

LPG storage and handling operations, Retail distribution and dispensing 

activities, Maintenance and administrative functions, Security and utility 

operations, Waste management activities, Emergency response capabilities 

Geographical 

Boundaries 

Primary Study Area: Facility property boundaries and immediate 

operational area Secondary Study Area: 500 m radius around the facility 

Regional Context: Awka South LGA regulatory and environmental 

framework 

Locational 

Boundaries 

Facility boundary – 1189.463 sqm Storage tank area – 44.71 sqm Refilling 

bay – 32 sqm Admin & support buildings – 57 sqm Pump house – 8 sqm 

Security house – 8 sqm Access control points – 886.037 sqm 

Extended 

Coverage 

Off-site waste disposal activities and routes; Emergency evacuation routes 

and assembly points; Potential impact zones for emergencies; Community 

interface areas and access roads 
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Section Terms of Reference (ToR) 

Functional Areas 

Assessment 

Environmental Management Occupational Safety Systems Occupational 

Health Programs 

Compliance 

Boundaries & 

Standards 

Federal Legislation: NESREA Act (2007, amended 2018), EIA Act (Cap. E12 

LFN 2004), National Environmental Protection Regulations (S.I.9 of 1991) 

NESREA Regulations: Waste Control (S.I.28/2009), Noise Pollution 

(S.I.35/2009), Ozone Layer Protection (S.I.32/2009), others NUPRC 

Requirements: LPG plant guidelines, technical standards, safety and 

environmental requirements International Standards: ISO 14001 EMS, 

World Bank ESF, International Fire Code, best practices 

Approach & 

Methodology 

Pre-Audit Phase: Planning & preparation Objectives & Scope Definition 

Team Selection & Preparation Background Information Collection On-Site 

Phase: Opening meeting, site inspection, photographic documentation, 

GPS survey, staff interviews, documentation review Post-Audit Phase: Data 

analysis, findings evaluation, prioritization, and report development 

 

1.3.1. Organizational Boundaries 

The audit covers all operations of INNER HOUSE INVESTMENT LTD at the Ifite-Unizik Road facility, 

include the following. 

1. LPG storage and handling operations 

2. Retail distribution and dispensing activities 

3. Maintenance and administrative functions 

4. Security and utility operations 

5. Waste management activities 

6. Emergency response capabilities 

1.3.2. Geographical Boundaries 

Primary Study Area: The facility property boundaries and immediate operational area Secondary 

Study Area: 500-meter radius around the facility to assess potential community and 
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environmental impacts Regional Context: Awka South Local Government Area regulatory and 

environmental framework 

1.3.3. Locational Boundaries 

Site-Specific Coverage 

Table 1.2. Locational Boundaries 

Site Component Area (sqm) 

Total Site Area 1,189.463 

Storage Tank Area 44.71 

Refilling Bay 32 

Administrative & Support Buildings 57 

Pump House 8 

Security House 8 

Access Control Points & Circulation 886.037 

 

1.3.4. Extended Coverage 

The extended coverage of this audit goes beyond the immediate boundaries of the LPG facility. It 

includes the assessment of off-site waste disposal activities and the routes through which such 

waste is transported. The audit also examines the availability and condition of emergency 

evacuation routes, including the designated assembly points for staff and visitors in case of an 

incident. Furthermore, potential impact zones for possible emergency scenarios are carefully 

evaluated to determine the level of risk exposure within and outside the facility. Attention is also 

given to community interface areas and the access roads leading to and from the plant, as these 

are critical for both safety and operational efficiency. 

1.3.5. Functional Areas Assessment 

The audit comprehensively covers the following functional areas as outlined in Table 1.1 of the 

NESREA guidelines: 
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1. Environmental Management 

Under environmental management, the review looks at the site’s operational history and the 

patterns of development over time. The handling and storage of process materials are assessed 

to determine efficiency and compliance with environmental standards. Air emissions monitoring 

and control mechanisms are reviewed, while the management of liquid discharges and 

wastewater is examined to ensure that effluents do not exceed acceptable limits. Solid and 

hazardous waste handling practices are checked for adequacy, and the systems for spill 

prevention and response are also assessed. Stormwater management infrastructure is reviewed 

to determine its capacity to prevent flooding or contamination, while the audit also checks for 

compliance with environmental permits and licensing obligations. 

2. Occupational Safety Systems 

The occupational safety systems of the plant are equally evaluated. The audit considers the extent 

to which safety policies and procedures are implemented on-site and reviews accident reporting, 

recording, and investigation protocols. Emergency response measures, including evacuation 

procedures, are tested for effectiveness. Fire prevention and firefighting systems are assessed, 

alongside the permit-to-work system that governs maintenance activities. Special attention is 

given to procedures for confined space entry and other hazardous work, as well as the adequacy 

of job safety analysis and risk assessment methods. Safety training, communication programs, 

housekeeping standards, and maintenance practices are also reviewed in detail to measure their 

effectiveness in promoting workplace safety. 

3. Occupational Health Programs 

In terms of occupational health programs, the audit examines employee exposure to air 

contaminants and assesses monitoring practices for physical hazards such as noise, heat, and 

radiation. Engineering controls and the effectiveness of ventilation systems are reviewed to 

determine if they adequately protect workers. Personal protective equipment (PPE) programs are 

assessed, along with the quality of health hazard information available to employees and the 

effectiveness of training systems. Medical surveillance and health monitoring programs are 

reviewed, while hearing conservation initiatives and protective measures are also evaluated. 
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1.3.6. Compliance Boundaries and Standards 

This audit evaluates compliance against the following regulatory and standard frameworks 

1. Federal Legislation 

The audit further defines the compliance boundaries within which the facility must operate, 

measuring performance against national, regulatory, and international standards. At the federal 

level, compliance with the National Environmental Standards and Regulations Enforcement 

Agency (Establishment) Act of 2007 (as amended in 2018), the Environmental Impact Assessment 

Act Cap. E12 of LFN 2004, and the National Environmental Protection (Pollution Abatement in 

Industries and Facilities Generating Wastes) Regulations S.I.9 of 1991 is assessed.  

2. State Legislation 

The facility must also comply with state-level environmental requirements as follows: 

Anambra State Environmental Management, Protection and Administration Law, 2024 (Part 8) 

This law establishes the Environmental, Social, Health and Safety Management Plan (ESHSMP) 

framework, also known as Environmental Impact Assessment (EIA) requirements at the state 

level. 

Key Requirements 

1. Section 227: Prohibition on undertaking projects without prior environmental effects 

consideration 

2. Section 228: Minimum content requirements for ESHSMP/EIA reports 

3. Section 231: Registration in Public Registry (₦50,000 registration fee) 

4. Section 233: Mandatory Study List compliance 

5. Section 245: Public Registry for environmental assessment records 

6. Section 249: Penalties for non-compliance (Individual: ₦500,000 fine or 3 months 

imprisonment; Corporate: ₦1-10 million or 6 months imprisonment for officers) 

Facility Obligations 

1. Registration with State EIA Committee through Ministry of Environment 

2. Use only State-accredited EIA consultants (Section 250-251) 

3. Maintain compliance with approved ESHSMP 
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4. Submit to quarterly monitoring by State EIA Committee (Section 225(r)) 

5. Update assessments when project scope changes (Section 241). 

3. NESREA-specific regulations are also evaluated, including the Waste Control and Sanitation 

Regulations S.I.28 of 2009, the Noise Pollution Control Regulations S.I.35 of 2009, and the Ozone 

Layer Protection Regulations S.I.32 of 2009, in addition to other relevant statutory instruments 

and guidelines issued by the agency. 

4. NUPRC Requirements 

Requirements set by the Nigerian Upstream Petroleum Regulatory Commission (NUPRC) are also 

reviewed. These include the Guidelines for the Establishment of LPG Plants in Nigeria, technical 

standards for LPG storage and handling, safety requirements for petroleum retail facilities, and 

environmental protection standards for oil and gas operations. 

5. International Standards 

Finally, the audit measures the facility against international standards and best practices. These 

include the ISO 14001 Environmental Management System principles, global best practices for 

LPG facility management, the World Bank Environmental and Social Framework guidelines, and 

the International Fire Code requirements applicable to LPG facilities. 

1.3.7. Approach and Methodology 

a. Pre-Audit Phase (Planning and Preparation) 

The audit was initiated following formal invitation from INNER HOUSE Investment LTD 

management, demonstrating organizational commitment to environmental improvement and 

regulatory compliance. 

b. Objectives and Scope Definition  

Comprehensive scope definition was established covering all facility operations, with clear 

boundaries for organizational, geographical, functional, and compliance assessments as 

outlined above. 

c. Team Selection and Preparation 
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A multidisciplinary audit team was assembled by bringing together professionals from different 

areas of expertise. The team included a Lead Environmental Auditor who is accredited by NESREA, 

a Technical Safety Specialist, a Regulatory Compliance Expert, and a Documentation and Systems 

Analyst. Each member of the team played a key role in ensuring that the assessment was 

comprehensive and in line with established standards. 

d. Background Information Collection 

Extensive pre-audit background information was collected to provide context for the audit. This 

involved a detailed review of the facility’s operational procedures and historical records, 

regulatory permits and official correspondence, as well as previous inspection and audit reports. 

Site maps, technical drawings, and specifications were examined, alongside available 

environmental monitoring data. Emergency response procedures and inventories of relevant 

equipment were also reviewed to understand the level of preparedness at the facility. 

e. On-Site Audit Phase (Field Assessment) 

I. Opening Meeting and Orientation 

 The on-site phase of the audit began with an opening meeting between the audit team and 

facility management. During this session, the objectives, scope, and methodology of the audit 

were clearly outlined. The team also discussed the health and safety requirements that would 

guide their work, confidentiality protocols for handling sensitive data, as well as access 

restrictions and procedures for moving within the site. Documentation needs and interview 

schedules were agreed upon to ensure a smooth process. 

II. Physical Site Inspection 

A physical inspection of the facility followed, carried out using structured protocols to ensure 

consistency. This involved detailed checks on the storage tanks and supporting infrastructure, 

dispensing equipment, customer service areas, as well as the condition and readiness of safety 

equipment and emergency systems. The team also inspected administrative and support 

buildings, perimeter security measures, and environmental protection systems. Waste 

management practices and utility services were examined for adequacy and compliance. 
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III. Photographic Documentation 

To complement observations, photographic documentation was carried out across all areas of the 

facility. These records captured the overall site layout, critical equipment, safety systems, 

environmental conditions, potential impacts, evidence of compliance, as well as areas requiring 

improvement. Instances of good practice were also documented to highlight existing strengths.  

IV. GPS Survey and Mapping 

A GPS survey was conducted to confirm the exact facility coordinates (6.2625139°N, 7.1458657°E) 

and to carry out elevation and topographic assessments. Distances to sensitive receptors were 

measured, while emergency access routes and property boundaries were verified. 

V. Staff Interviews and Competency Assessment 

Structured interviews were conducted with key staff to assess competency levels and awareness. 

These discussions focused on the employees’ understanding of environmental responsibilities, 

knowledge of emergency response procedures, adherence to operational safety practices, and 

experience with incident reporting and management. Staff were also given the opportunity to 

suggest improvements and raise concerns. 

VI. Documentation Review 

The audit team undertook a thorough review of facility documentation. This included checking 

operational permits and licenses, maintenance records, and training certifications. Incident 

reports and evidence of corrective actions were reviewed, alongside environmental monitoring 

data. The team also evaluated contractor management and oversight procedures to ensure 

external operators comply with the facility’s standards. 

f. Post-Audit Phase (Analysis and Reporting) 

I. Data Analysis and Validation 

During the post-audit phase, all collected data was systematically analyzed and validated. A 

compliance gap analysis was conducted to measure adherence against regulatory requirements, 

while operational observations were used to carry out risk assessments. Performance was 
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benchmarked against industry standards, and potential improvement opportunities were 

weighed using cost-benefit considerations. 

II. Findings Evaluation and Prioritization 

The findings were evaluated and prioritized according to their level of importance. Issues of 

critical non-compliance that required immediate corrective actions were identified, followed by 

significant areas needing improvement to enhance performance. Opportunities for best practices 

and continuous improvement were highlighted, along with strategic recommendations aimed at 

long-term sustainability. 

III. Report Development 

Finally, the team prepared a comprehensive report in accordance with NESREA guidelines. The 

report contained an executive summary to support management decision-making, detailed 

technical findings with analysis, prioritized recommendations, and an implementation timeline. 

An action plan was included, assigning responsibilities and budgets for corrective measures. The 

report also proposed a framework for ongoing performance monitoring and review to ensure 

compliance and continuous improvement at the facility. 
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2. OVERVIEW OF THE FACILITY 

2.1. Description of Facility and Operations 

Inner House Investment LTD operates a modern retail LPG distribution facility strategically 

positioned along the busy Ifite-Unizik Road in Awka South Local Government Area, Anambra 

State. The facility represents a significant investment in clean energy infrastructure, serving the 

growing demand for liquefied petroleum gas in the greater Awka metropolitan area and 

surrounding communities. 

The facility is designed and constructed according to contemporary standards for LPG retail 

operations, featuring a single horizontal cylindrical storage tank with 26-ton capacity, professional 

dispensing infrastructure, comprehensive safety systems, and supporting administrative facilities. 

The site design prioritizes both operational efficiency and safety, with clear segregation between 

high-risk storage areas, customer service zones, and administrative functions. 

Table 2.1. Site Area Breakdown 

Component Area (sqm) Percentage 

Total Site Area 1,189.463 100% 

Storage Tank Area 44.71 3.8% 

Refilling Bay 32 2.7% 

Administrative & Support Buildings 57 4.8% 

Pump House 8 0.7% 

Security House 8 0.7% 

Access Control Points & Circulation 886.037 74.5% 

Landscaping/Buffer 153.716 12.9% 

 

2.2. Organizational Structure and Management 

The facility operates under a clearly defined management system that ensures accountability, 

operational efficiency, and compliance with environmental and safety requirements. Oversight 

begins at the General Manager’s office, cascading down through operational, safety, 

maintenance, and security units. 

The organizational structure is illustrated in the chart below. 
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Organizational Chart 

 
Figure 2.1. Organizational structure  

2.3. Process Description and Operational Flow 

The facility’s operations are organized into four principal stages, supported by safety systems and 

infrastructure that ensure compliance with national and international standards. 

Bulk LPG deliveries arrive via road tankers and undergo quality verification before offloading into 

the 26-ton horizontal cylindrical storage tank. Storage management involves continuous 

monitoring of tank pressure, temperature, and product levels to ensure both safety and 

operational efficiency. From storage, LPG is distributed through a two-nozzle dispensing station, 

where customers are served under a controlled system of automated dispensing with integrated 

flow metering. 

Safety remains integral to every stage of operation, with dedicated emergency shutdown systems, 

pressure relief valves, fire extinguishers, and clear signage to enforce safe practices. 

2.3.1. Infrastructure Assessment 

A physical inspection of the facility, complemented by photographic documentation, revealed 

that the infrastructure is structurally sound, professionally designed, and compliant with 

standard regulatory requirements. 
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Storage Infrastructure consists of a 26-ton horizontal cylindrical LPG tank mounted on a 

reinforced concrete structure. The tank is properly elevated, supported, and equipped with 

yellow-coded gas piping in compliance with industry standards. 

Dispensing Facilities include a two-nozzle dispensing station with protective overhead roofing 

and a reinforced green concrete platform to enhance customer safety. Automated dispensing 

systems with integrated flow meters ensure accurate product delivery and accountability. 

Safety Equipment observed on-site includes emergency shutdown valves, pressure relief valves, 

sufficient fire extinguisher coverage, and clearly visible "NO SMOKING" signage. Emergency exits 

are well-marked, ensuring readiness for incident response. 

Support Infrastructure includes administrative offices, a fully manned security post, standby 

generators for backup power, perimeter fencing with access control, and waste management 

bins, ensuring operational resilience and compliance with environmental practices. 

2.3.2. Surrounding Environment Analysis 

The facility is located within a mixed commercial–residential area, with moderate building density 

(two- to three-story structures). Access is facilitated by paved roads that also support customer 

and supplier movement. 

Distance assessments based on GPS mapping and photographs indicate that the nearest 

residential structures are approximately 40–60 meters from the site. Clearance from side 

boundaries averages 10–15 meters, while the distance from the storage tank to the dispensing 

area is approximately 25–30 meters. 

The facility benefits from well-drained lateritic soils and a natural slope that enhances surface 

water drainage. Vegetation on site consists of banana plants, grasses, and tropical flora, which 

are well-maintained, with removal of dead or dried material to reduce fire risk. 

Process Flow Diagram 
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Figure 2.2. Process Flow Diagram  
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2.4. Critical Control Points 

The operations of the facility are governed by a series of critical control points designed to ensure 

product quality, operational efficiency, and safety compliance. 

During delivery and receipt of products, emphasis is placed on verifying product specifications 

before acceptance, adhering strictly to safety protocols during transfers, and maintaining 

accurate documentation for every transaction. Equipment involved in transfer operations 

undergoes routine inspection and testing to prevent leaks or failures. 

In storage management, continuous monitoring of pressure and temperature is carried out to 

maintain operational stability. Leak detection systems are in place with predefined response 

measures, while inventory reconciliation is conducted regularly to account for all product 

movement. Preventive maintenance schedules are observed to ensure the integrity of tanks and 

associated infrastructure. 

Dispensing operations are carefully managed through customer safety verification prior to 

refilling, calibration of dispensing equipment to guarantee accuracy, and full documentation of 

transactions. Emergency response preparedness is integrated into day-to-day operations to 

ensure readiness in case of unexpected events. 

2.5. Ancillary Operations 

Supporting operations form the backbone of the facility’s efficiency. Transportation and logistics 

are coordinated through approved LPG suppliers with scheduled deliveries, receipt verification, 

and stringent quality control procedures. Inventory is managed strategically to avoid shortages 

while optimizing storage capacity. 

Customer access management ensures safety and efficiency within the premises. This includes 

the regulation of vehicle traffic, provision of safety briefings to customers, emergency evacuation 

planning, and proper parking or queue management systems. 

Maintenance and technical services are anchored on a preventive maintenance program 

covering scheduled inspections, servicing, calibration, and repair of safety systems and 



16 
 

infrastructure. Documentation of maintenance activities ensures compliance with regulatory 

standards. Technical support systems extend to instrumentation, control, and communication 

systems, all of which undergo regular testing to guarantee functionality, including backup power 

systems to ensure business continuity. 

Administrative and support functions are equally critical. Office operations manage customer 

service, financial reporting, regulatory submissions, and human resources coordination. Security 

and access control are ensured through perimeter fencing, surveillance systems, controlled entry 

points, and emergency coordination. Incident reporting and investigation procedures are also in 

place to enhance accountability. 

2.6. Quantification of Inputs and Outputs 

The facility’s material and energy balance reflects efficiency and environmental responsibility. 

Bulk LPG is the primary input, sourced exclusively from licensed suppliers in compliance with 

regulatory standards. Deliveries are scheduled at intervals determined by demand, with every 

consignment subjected to quality checks. Additional operating materials include spare parts, 

lubricants, cleaning supplies, personal protective equipment, and routine office consumables. 

Utilities such as electricity, water, and communication systems support ongoing operations. 

Electrical energy is sourced primarily from the national grid, powering lighting, instrumentation, 

and administrative operations. A diesel-powered generator provides backup during outages, with 

storage facilities in place to ensure fuel availability. Energy efficiency measures include the use 

of LED lighting and energy-efficient equipment. 

Water consumption is minimal, restricted mainly to domestic use, sanitation, equipment 

cleaning, and fire safety systems. Municipal supply serves as the primary source, with water-

efficient fixtures helping to reduce wastage. 

The principal output of the facility is retail LPG, sold to residential, commercial, and institutional 

customers. Each transaction is documented with safety verification, ensuring service quality. 
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Waste generation is relatively minimal. Solid waste arises from domestic operations, equipment 

servicing, and packaging materials, with provisions for recycling and safe disposal of special waste 

such as filters and protective equipment. Liquid waste, largely sanitary, is managed through 

septic systems or municipal sewers, while stormwater is directed through surface drainage 

systems. Gaseous emissions are limited to minor fugitive LPG releases, controlled venting during 

emergencies, and generator exhaust emissions. 

2.7. Material Balance and Environmental Performance 

The facility demonstrates an efficient input–output relationship, with over 99% of incoming LPG 

converted directly into retail sales. Waste generation is kept below 0.1% of operational volume, 

reflecting efficient handling systems. Product losses are less than 1% of throughput, a figure that 

aligns with global best practices in LPG operations. 

Environmental performance indicators confirm sustainable operations. Energy use is optimized 

through efficient technologies, water consumption remains low relative to scale, and waste 

generation is minimized. These practices position the facility as both compliant and 

environmentally responsible. 
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3. BASELINE ENVIRONMENTAL ASSESSMENT AND 

MANAGEMENT STUDY 

3.1. Description of Surrounding Environment 

3.1.1. Geographic and Climatic Context 

Location Characteristics 

The facility is located at coordinates 6.2625139°N and 7.1458657°E, at an elevation of 125.52 

meters above sea level in the Anambra highland region. This positioning provides favorable 

natural drainage, minimal flood risk, and wind patterns that aid in the dispersion of potential 

atmospheric emissions. The area is defined by a tropical humid climate, characterized by a distinct 

wet season from April to October with annual rainfall ranging between 1,200 and 1,800 

millimeters, and a dry season from November to March. Average temperatures range between 

22 and 32°C, with consistently high relative humidity levels of 70–85 percent. Seasonal wind flows 

are predominantly southwesterly during the wet season and northeasterly during the dry season. 

The Topographically of the site rests on gently sloping land that supports efficient surface 

drainage. The elevation is consistent within a 500-meter radius, with little relief variation. 

Geologically, the facility lies within the Cretaceous sedimentary formations of the Anambra Basin. 

Surface soils are mainly well-drained laterites derived from sandstone and shale, classified as 

ferralitic soils (Oxisols). These soils provide excellent stability and moderate permeability, 

reducing the risk of groundwater contamination and offering reliable foundation conditions with 

limited susceptibility to erosion. 

The natural hydrological cycle of the area is well-drained, with natural surface runoff flowing 

toward local stream systems. Owing to the facility’s elevation and topographic setting, flood risk 

is minimal. The site is located within the upper reaches of the Anambra River watershed. 

Groundwater occurs primarily in confined aquifers within sandstone formations. The quality of 

groundwater is generally good, with few contamination pressures, and vulnerability is considered 

low to moderate due to soil coverage and filtration capacity. 
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The natural environment around the facility is characterized by cultivated banana plants (Musa 

species) that provide natural screening, alongside mixed tropical grasses maintained within the 

premises. Management practices include the routine removal of dead vegetation to reduce fire 

hazards. Although the ecological diversity is typical of peri-urban settings and considered low to 

moderate, vegetation maintenance has contributed positively to environmental quality. A formal 

vegetation management plan, however, is not yet in place. 

The built environment reflects a mixed land-use pattern. Within a radius of 0–100 meters, single 

and multi-story residential buildings are interspersed with small-scale retail and service 

businesses. The Ifite-Unizik Road transportation corridor provides direct access to the site, and 

the area is supported by electrical and telecommunications infrastructure. Reliable electricity 

supply is available through the national grid, supported by backup generators, while municipal 

water services and mobile telecommunications are also accessible. 

Table 3.1. Sensitive Receptors 

Receptor Type Distance from Facility Population/Occupancy 

Residential buildings 40-60 meters Mixed density 

Commercial structures Within 100 meters Regular foot/vehicle traffic 

Ifite-Unizik Road Immediate access High traffic volume 

Educational facilities >200 meters Nnamdi Azikiwe University 

 
Several sensitive receptors exist within proximity to the facility. Residential buildings are situated 

approximately 40 to 60 meters away, with commercial structures found within 100 meters. The 

surrounding community is mixed-use, with regular pedestrian and vehicular traffic, thereby 

creating a dynamic interaction between the facility and its neighbors. 

Environmental management practices currently in place include basic spill prevention measures 

with containment structures around dispensing areas and proper equipment maintenance that 

minimizes fugitive emissions. Waste is segregated at source, with disposal carried out through 
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on-site bin systems, while natural drainage pathways remain largely free from contamination. 

Safety and environmental protection are supported by leak detection systems, fire suppression 

equipment, vapor control systems on dispensing units, and basic emergency response 

procedures. 

Despite these measures, the facility does not yet operate a systematic environmental monitoring 

program. Monitoring of operational parameters is limited, and regulatory compliance is tracked 

in basic form. Environmental documentation is equally minimal, with reliance on permit 

maintenance, limited operational records, and incident reporting systems. The absence of a 

structured monitoring framework highlights the need for establishing baseline environmental 

data and improving documentation practices to enhance accountability and long-term 

sustainability. 

3.2. Existing Environmental Management Systems 

3.2.1. Current Environmental Management Practices 

The facility currently implements basic environmental management practices that demonstrate 

fundamental awareness of environmental protection requirements. Operational environmental 

controls include secondary containment measures around dispensing areas to prevent spill 

migration, though formal spill response protocols require documentation and enhancement. Air 

quality protection is maintained through minimal fugitive emissions achieved by proper 

equipment maintenance schedules and operational procedures that minimize vapor release 

during normal operations. 

Basic waste segregation practices are evident through the presence of on-site waste bin systems, 

though formal waste management procedures and disposal contracts require establishment for 

full regulatory compliance. The facility benefits from natural stormwater management through 

its elevated location at 125.52 meters above sea level, with well-drained lateritic soils providing 

adequate surface water protection without requiring extensive engineered drainage systems. 

3.3. Safety and Environmental Equipment Assessment 

Current safety and environmental equipment demonstrates adequate basic coverage for routine 

operations while highlighting areas requiring enhancement. Leak detection capabilities exist 
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through daily visual inspections and staff awareness training, though automated detection 

systems could enhance early warning capabilities. Fire suppression equipment includes 

strategically positioned fire extinguishers with current inspection dates and adequate coverage 

for facility size, meeting basic regulatory requirements for LPG retail facilities. 

Table 3.2. Safety and Environmental Equipment Assessment 

Equipment/System Status Adequacy Gaps 

Leak Detection Daily visual inspections Basic 
Automated systems 

recommended 

Fire Suppression 
Fire extinguishers (8 

units current) 

Adequate for 

routine 

Enhanced capacity for 

vegetation fires needed 

Vapor Recovery 
Dispensing equipment 

standard 
Meets NUPRC Maintain 

Emergency 

Response 

Basic first aid, ESD, 

communications 
Present Comprehensive ERP required 

PPE Available for operations Adequate 
Enhanced emergency gear 

needed 

 
Vapor recovery systems on dispensing equipment meet standard NUPRC requirements for 

minimizing fugitive emissions during customer service operations. Emergency response 

equipment inventory includes basic first aid supplies, emergency shutdown capabilities, and 

communication equipment, though comprehensive emergency response planning requires 

development and formal documentation. 

3.4. Environmental Monitoring and Reporting 

Current environmental monitoring activities remain limited to basic operational parameter 

tracking without systematic environmental data collection or analysis. Daily visual inspections of 

storage tank and dispensing equipment provide basic leak detection capabilities, while pressure 

and temperature monitoring during normal operations ensures safe operating conditions within 

design parameters. 
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Table 3.3. Required Baseline Monitoring Program 

Environmental 

Parameter 
Locations/Frequency Standards 

Air Quality 

6 locations (facility boundary, dispensing area, 

storage tank, nearest residence, upwind, 

downwind) 

CH₄ <2000 PPM, H₂S <0.1 

PPM, CO <30 PPM, PM10 

<250 μg/m³ 

Noise Levels 
4 locations (dispensing area, storage tank, 

facility boundary, nearest residence) 

<90 dB daytime, <70 dB 

nighttime 

Soil Quality 5 sampling points around facility perimeter 
pH, heavy metals, 

hydrocarbons, nitrates 

Groundwater  1-2 monitoring points 
Standard potable water 

parameters 

 
Critical monitoring gaps include the absence of systematic environmental monitoring programs 

for air quality assessment, soil condition evaluation, and groundwater protection verification. 

Environmental monitoring data is not systematically recorded or reported to regulatory 

authorities, limiting the ability to demonstrate ongoing compliance and environmental protection 

effectiveness. Baseline environmental data has not been established, preventing quantitative 

assessment of facility environmental performance over time. 
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4. OVERVIEW OF THE FACILITY  

4.1. Facility Description and Site Characteristics 

INNER HOUSE Investment LTD operates a retail LPG distribution facility occupying a total site area 

of 1,189.463 square meters, strategically positioned along the busy Ifite-Unizik Road corridor in 

Awka South Local Government Area, Anambra State. The facility's location at coordinates 

6.2625139°N, 7.1458657°E at an elevation of 125.52 meters above sea level provides excellent 

natural drainage characteristics and favorable environmental conditions for safe LPG operations. 

The facility layout demonstrates professional planning and design considerations, with the 

storage tank area occupying 44.71 square meters providing adequate space for safe operations 

and maintenance access. The refilling bay encompasses 32 square meters with appropriate 

clearances for customer vehicle access and safety protocols. Administrative and support buildings 

occupy 57 square meters, providing necessary office space for regulatory compliance, customer 

service, and operational management functions. 

Supporting infrastructure includes a pump house covering 8 square meters for essential 

mechanical equipment, and a security house of 8 square meters providing 24-hour security 

monitoring capabilities. The remaining 886.037 square meters consists of access control points, 

vehicular circulation areas, landscaped buffer zones, and emergency access routes that ensure 

safe and efficient facility operations while maintaining appropriate setback distances from 

property boundaries. 

4.2. Operational Infrastructure Analysis 

The facility features a single horizontal cylindrical storage tank with professional concrete support 

structure designed to meet NUPRC technical standards for structural integrity and safety. The 

storage tank's 26-ton capacity provides adequate inventory to serve the local customer base while 

remaining within medium facility classification parameters that balance operational efficiency 

with safety management requirements. 

The two-nozzle dispensing station operates under a protective canopy structure that provides 

weather protection for both equipment and customers while maintaining proper ventilation for 
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safety. Dispensing equipment installation meets professional standards with appropriate 

calibration systems, safety interlocks, and emergency shutdown capabilities accessible to 

operators during all weather conditions. 

Comprehensive safety equipment distribution throughout the facility includes strategically 

positioned fire extinguishers, emergency shutdown valves, pressure relief valves, and clearly 

marked emergency exits. Safety signage meets regulatory requirements for visibility and 

comprehensiveness, providing clear guidance for both staff and customers regarding safe 

operations and emergency procedures. 

4.3. Site Layout and Zoning Analysis 

The facility layout demonstrates effective zoning principles that separate high-risk operations 

from administrative functions and customer service areas. The storage tank area maintains 

appropriate setback distances from facility boundaries, customer access areas, and administrative 

buildings, providing adequate safety clearances for both normal operations and emergency 

scenarios. 

Customer service areas are clearly defined with appropriate traffic flow patterns that minimize 

congestion while maintaining safety protocols. The refilling bay design allows for efficient 

customer service while ensuring adequate clearance for emergency vehicle access and 

evacuation procedures if required. Administrative areas are positioned to provide oversight of 

operations while maintaining safe distances from high-risk operational zones. 

The facility's perimeter security infrastructure includes adequate fencing with controlled access 

points that balance security requirements with emergency access needs. Security personnel 

positioning provides comprehensive site monitoring while maintaining communication 

capabilities with facility management and emergency services when required. 

4.4. Utilities and Supporting Systems 

Electrical infrastructure includes reliable grid connection supplemented by backup generator 

capacity to ensure continuous operation of safety-critical systems during power outages. The 

electrical distribution system incorporates modern safety features including ground fault 
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protection, proper grounding systems, and segregation of safety-critical circuits from general 

facility power systems. 

Water supply systems provide adequate capacity for both domestic needs and emergency fire 

suppression requirements, with municipal water service supplemented by appropriate on-site 

storage capacity. Communication systems include both fixed and mobile capabilities ensuring 

reliable coordination with suppliers, regulatory authorities, and emergency services under all 

operational conditions. 

The facility's waste management infrastructure currently includes basic collection points, though 

formal waste management systems require enhancement through documented procedures and 

authorized disposal contracts. Stormwater management benefits from natural site drainage 

characteristics, though formal drainage system documentation and maintenance procedures 

could enhance environmental protection. 
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5. AUDIT FINDINGS  

5.1. Site-Specific Environmental Conditions Assessment 

5.1.1. Topographic and Drainage Advantages 

The facility's elevated position at 125.52 meters above sea level within the Anambra highland 

system provides significant environmental protection advantages that minimize potential impact 

from facility operations. The natural topography creates excellent surface water drainage 

conditions that prevent standing water accumulation and reduce flood risks during heavy rainfall 

periods common to southeastern Nigeria's wet season. 

Well-drained lateritic soil conditions typical of the regional geology provide natural protection 

against groundwater contamination through moderate permeability characteristics that allow 

adequate drainage while providing attenuation capacity for any potential spills. The site's natural 

slope facilitates stormwater runoff toward established drainage patterns without requiring 

extensive engineered drainage infrastructure. 

5.1.2. Vegetation Management Critical Assessment 

Current vegetation conditions present both positive management practices and critical safety 

concerns requiring immediate attention. Living vegetation including banana plants and grass 

areas demonstrates active maintenance with evidence of dead material removal in some areas, 

indicating awareness of fire prevention requirements. However, critical safety hazards exist where 

dry banana leaves have accumulated at the base of banana plants located near the storage tank 

area. 

This vegetation condition represents an unacceptable fire risk that will be significantly amplified 

during the approaching dry season when vegetation moisture content drops dramatically. The 

presence of combustible organic matter near storage facilities violates NUPRC vegetation 

management requirements and represents a critical compliance gap requiring immediate 

corrective action. 

The facility's location in a climate zone with distinct wet and dry seasons necessitates enhanced 

vegetation management protocols during November through March when atmospheric 
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conditions and vegetation drying create elevated fire risks. Current vegetation management 

practices require formalization through documented procedures, scheduled maintenance 

activities, and staff training in fire prevention protocols. 

5.1.3. Air Quality and Atmospheric Conditions 

Ambient air quality conditions at the facility location are generally favorable due to the elevated 

position, adequate setback distances from major pollution sources, and prevailing wind patterns 

that promote atmospheric dispersion. The facility's operational characteristics generate minimal 

air quality impacts during normal operations, with fugitive LPG emissions maintained below 

detectable levels through proper equipment maintenance and operational procedures. 

Seasonal atmospheric conditions present varying air quality management challenges, with wet 

season conditions providing natural air cleansing through precipitation while dry season 

conditions may trap atmospheric pollutants due to reduced convective activity and occasional 

temperature inversions. The facility's elevated location provides advantages for atmospheric 

dispersion compared to lower elevation sites in the region. 

The absence of systematic air quality monitoring prevents quantitative assessment of facility 

impacts and establishment of baseline conditions for comparison with regulatory standards. 

Implementation of basic air quality monitoring would provide valuable data for ongoing 

environmental management and regulatory compliance demonstration. 

5.2. Regulatory Compliance Detailed Analysis 

Table 5.1. Regulatory Compliance Matrix 

Regulation Requirement Status Evidence Gap Action 

NESREA Act 2007 

(Amended 2018), 

Section 7(a) 

Environmental 

audit every 3 

years 

✓ 

Compliant 
This audit None 

Maintain 

cycle 

EIA Act Cap. E12 Valid EIA approval 
✓ 

Compliant 

Certificate 

on file 
None 

Maintain 

validity 
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Regulation Requirement Status Evidence Gap Action 

S.I. 28/2009, 

Section 13 

Waste 

segregation 
⚠ Partial Bins present 

No 

documented 

procedures 

Formalize 

within 60 

days 

S.I. 28/2009, 

Section 19 

Waste disposal 

contracts 

✗ Non-

Compliant 
None 

No licensed 

contractors 

Secure 

within 60 

days 

S.I. 35/2009 
Noise emission 

limits 

? 

Unverified 

No 

monitoring 

Baseline data 

needed 

Monitor 

within 60 

days 

Emergency 

Response 

Requirements 

Documented ERP 
✗ Non-

Compliant 

Basic 

equipment 

only 

No formal plan 

Develop 

within 30 

days 

 

5.3. NUPRC Technical Standards Compliance 

Facility compliance with NUPRC technical standards for LPG retail operations demonstrates 

generally strong performance in equipment installation, safety systems, and operational 

procedures. The storage tank installation, dispensing equipment, and safety systems meet 

professional standards with appropriate materials, installation methods, and maintenance 

practices. 

Critical non-compliance exists in vegetation management requirements where accumulated dry 

organic matter near storage facilities violates NUPRC safety standards for clear zones around LPG 

storage equipment. This condition requires immediate corrective action to remove fire hazards 

and implement ongoing vegetation management protocols. 

Table 4.2. NUPRC Technical Standards Compliance 
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Standard Requirement Status Evidence 
Action 

Required 

Storage tank 

installation 

Professional 

mounting, supports 
✓ Compliant 

Concrete 

structure 
Maintain 

Dispensing 

equipment 

Safety features, 

calibration 
✓ Compliant 

2-nozzle system, 

flow meters 
Maintain 

Safety equipment 
Fire extinguishers, 

ESD, PRV 
✓ Compliant 

8 units, functional 

systems 
Maintain 

Vegetation 

management 
5m clearance zone 

✗ CRITICAL Non-

Compliant 

Dry vegetation 

present 

IMMEDIATE (7 

days) 

Emergency 

Response Plan 

Documented 

procedures 

✗ Non-

Compliant 
No formal ERP 

Develop (30 

days) 

Staff training 
100% trained 

personnel 
⚠ Partial (70%) 7 of 10 staff 

Complete (90 

days) 

Safety equipment installation and maintenance demonstrates full compliance with NUPRC 

requirements, including properly installed and maintained fire extinguishers, emergency 

shutdown valves, pressure relief systems, and emergency exit provisions. Regular inspection and 

testing of safety equipment meets regulatory requirements while ensuring operational readiness 

for emergency scenarios. 

Staff training requirements show partial compliance with 70% of personnel having completed 

required safety and environmental training programs. Achievement of full compliance requires 

completion of training for the remaining 30% of staff members, implementation of annual 

refresher training requirements, and documentation of all training activities. 

5.4. Fire Safety and Building Code Compliance 

Current fire safety compliance demonstrates strong performance in basic fire prevention 

measures, equipment installation, and emergency egress provisions. Valid fire safety certificates 
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indicate successful completion of regulatory inspections and ongoing maintenance of fire safety 

systems to required standards. 

Fire suppression equipment meets basic regulatory requirements through adequate fire 

extinguisher coverage, proper installation, and current inspection records. However, the presence 

of dry vegetation near storage facilities may exceed acceptable fire loading conditions and could 

require additional fire suppression capacity or enhanced fire prevention measures. 

Table 5.3. Fire Safety and Building Code Compliance 

Requirement Status Evidence Finding 

Fire Safety 

Certificate 
✓ Compliant Valid certificate  Maintain 

Fire extinguisher 

coverage 
✓ Compliant 8 units, current inspections Adequate 

Emergency exits ✓ Compliant Multiple exits, clear signage Good condition 

Fire loading 

(vegetation) 
✗ Non-Compliant 

Combustible material near 

tank 

CRITICAL - Immediate 

action 

Building Approval ✓ Compliant Permit No. [number] Maintain 

Zoning ✓ Compliant 
Mixed commercial-

residential 
Appropriate 

Emergency evacuation systems comply with building code requirements through multiple 

emergency exit routes, clear exit signage, and adequate evacuation capacity for facility occupancy 

levels. Emergency exits remain unobstructed and accessible during all operational conditions, 

meeting basic life safety requirements. 

Building and planning compliance demonstrates full regulatory conformance through valid 

building permits, appropriate zoning classification, and compliance with setback requirements 

from property boundaries. The facility's mixed commercial-residential area location is 

appropriate for LPG retail operations with adequate buffer distances to sensitive land uses. 

5.5. NESREA Environmental Standards Compliance 

The facility demonstrates substantial compliance with NESREA environmental standards while 

requiring attention to documentation and procedural gaps to achieve full compliance status. 
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Environmental permits and licenses are current and valid, indicating successful completion of 

regulatory approval processes and ongoing commitment to compliance maintenance. 

Critical compliance gaps exist in emergency response planning where the absence of formal, 

documented emergency response plans violates NESREA requirements for industrial facilities 

handling hazardous materials. This represents a high-priority compliance issue requiring 

immediate development of comprehensive emergency response procedures, staff training 

programs, and coordination with local emergency services. 

Waste management system documentation presents another significant compliance gap, with 

basic waste management practices in place but lacking formal procedures, disposal contracts with 

authorized contractors, and systematic waste tracking and reporting. Enhancement of waste 

management systems to full regulatory compliance standards requires development of written 

procedures, staff training, and establishment of appropriate disposal relationships. 

Environmental monitoring and reporting gaps limit the facility's ability to demonstrate ongoing 

compliance with ambient environmental standards. Implementation of systematic environmental 

monitoring programs for air quality, noise levels, and soil conditions would provide essential data 

for regulatory reporting and compliance verification. 

5.6. Risk Assessment  

5.6.1. Fire and Explosion Risk Analysis 

Fire and explosion risks represent the most significant safety concern for the facility, with risk 

levels varying substantially based on seasonal conditions and vegetation management practices. 

During wet season conditions with proper vegetation management, fire risks remain at moderate 

levels manageable through existing safety systems and operational procedures. 

However, the presence of dry organic matter near storage facilities combined with approaching 

dry season conditions elevates fire risk to unacceptable levels requiring immediate intervention. 

The combination of combustible vegetation, multiple ignition sources, and proximity to 

pressurized LPG storage creates potential for catastrophic incident development with severe 

consequences for facility personnel, customers, and surrounding community. 
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Current fire prevention and suppression systems provide adequate protection for normal 

operational scenarios but may be insufficient for vegetation fire events that could rapidly spread 

to storage facilities. Enhancement of fire prevention through vegetation management and 

potential expansion of fire suppression capabilities should be considered for comprehensive risk 

management. 

5.6.2. Environmental Release Risk Assessment 

Environmental release risks from normal facility operations remain at low levels due to contained 

operational processes, minimal handling of hazardous materials other than LPG, and favorable 

site conditions that limit environmental impact potential. The facility's elevated location and well-

drained soil conditions provide natural protection against groundwater contamination in the 

event of minor spills or leaks. 

LPG release scenarios present limited environmental risk due to the lighter-than-air 

characteristics of the product, which tends to disperse rapidly in the atmosphere rather than 

accumulate or contaminate soil and groundwater resources. Proper equipment maintenance and 

leak detection procedures further minimize the probability of significant environmental release 

events. 

The facility's contained operations and minimal use of other potentially hazardous materials limit 

the scope of potential environmental contamination scenarios. Implementation of formal spill 

prevention and response procedures would provide additional protection against environmental 

release risks while ensuring compliance with regulatory requirements. 

5.6.3. Community Impact Risk Evaluation 

Community impact risks vary based on operational scenarios and emergency response 

effectiveness. Normal facility operations present minimal community impact due to appropriate 

setback distances, contained operations, and minimal emission sources. The facility's location in 

a mixed commercial-residential area is appropriate for the scale and nature of operations. 

Emergency scenarios involving fire or explosion could potentially impact surrounding residential 

and commercial properties within a 200-500 meter radius depending on incident severity and 

meteorological conditions. The facility's elevated location and favorable wind patterns generally 
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support atmospheric dispersion away from populated areas, though worst-case scenarios during 

atmospheric inversions could affect nearby residents. 

Community emergency preparedness currently lacks formal notification systems and 

coordination with local emergency services, representing a gap in community protection during 

potential emergency scenarios. Development of community emergency communication systems 

and coordination with local authorities would enhance community safety and emergency 

response effectiveness. 

5.7. Staff Competency and Training Assessment 

5.7.1. Current Training Coverage Analysis 

Staff training assessment reveals 70% completion of required safety and environmental training 

programs, indicating substantial progress toward full compliance while highlighting the need for 

completion of training for remaining personnel. Completed training areas include basic safety 

procedures, fundamental emergency response protocols, equipment operation procedures, and 

elementary environmental awareness components. 

Training content adequately covers routine operational safety requirements including proper LPG 

handling procedures, customer safety verification, basic emergency response actions, and 

recognition of safety hazards. However, training gaps exist in advanced emergency response 

procedures, comprehensive environmental management protocols, waste handling procedures, 

and seasonal fire prevention strategies. 

The facility's training program would benefit from development of specialized training modules 

addressing vegetation fire prevention, enhanced emergency response procedures, community 

emergency coordination, and advanced environmental management practices. Regular refresher 

training and competency verification would ensure maintenance of safety awareness and 

regulatory compliance knowledge. 

5.7.2. Training Enhancement Requirements 

Immediate training priorities focus on completion of basic safety and environmental training for 

the remaining 30% of staff members who have not yet completed required programs. This 

training should encompass fundamental safety procedures, emergency response protocols, 
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environmental protection measures, and regulatory compliance requirements applicable to their 

specific job responsibilities. 

Enhanced training requirements include development of advanced training modules for key 

personnel with specific responsibilities for emergency response, environmental management, 

and safety oversight. These personnel require additional training in incident command 

procedures, emergency communication protocols, community coordination, and regulatory 

reporting requirements. 

Seasonal training needs include specialized fire prevention training for all personnel prior to each 

dry season, covering vegetation management requirements, enhanced fire prevention measures, 

emergency communication procedures, and coordination with local fire services. This training 

should be conducted annually with documentation of completion and competency verification 

for all participants. 

5.8. Operational Safety Record and Incident Analysis 

5.8.1. Historical Safety Performance 

The facility's safety record demonstrates effective operational management with no recorded 

incidents during the past 12 months, indicating successful implementation of basic safety 

procedures and equipment maintenance practices. This performance record suggests adequate 

staff training, appropriate safety equipment, and effective operational oversight during normal 

operating conditions. 

However, the absence of formal incident reporting systems limits the ability to track near-miss 

events, minor equipment malfunctions, or procedural deviations that could provide early warning 

of potential safety concerns. Implementation of comprehensive incident reporting and 

investigation procedures would provide valuable data for continuous safety improvement and 

regulatory compliance demonstration. 

The facility's incident-free operational record provides a strong foundation for enhanced safety 

management system development, though formal documentation and analysis of safety 

performance metrics would strengthen ongoing safety management and regulatory compliance 

capabilities. 
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5.9. Risk Indicator Monitoring 

Current risk indicator monitoring relies primarily on daily visual inspections and basic operational 

parameter tracking without systematic data collection or trend analysis. Key risk indicators 

including equipment condition, operational parameters, near-miss events, and safety system 

performance require formal monitoring and documentation procedures. 

Development of systematic risk indicator monitoring would provide early warning capabilities for 

potential safety concerns while supporting continuous improvement in safety performance. Key 

performance indicators should include equipment reliability metrics, staff safety performance, 

regulatory compliance status, and community interaction outcomes. 

Regular analysis of risk indicators would support proactive safety management through 

identification of trends, early intervention in developing safety concerns, and continuous 

improvement in safety management systems. This approach would enhance both safety 

performance and regulatory compliance capabilities while supporting best practice development. 

5.10. Environmental Audit Compliance Evaluation 

Table 5.4. Environmental Audit Compliance Evaluation 

Ref # 
Environmental Audit 

Condition 

Compliance 

Rating 
Audit Findings & Regulatory Compliance 

1.0 

Site-Specific 

Environmental 

Conditions 

Assessment 

A 

The facility’s elevation at 125.52m above sea level 

provides natural flood protection, excellent drainage, 

and well-drained lateritic soils. These conditions 

minimize groundwater contamination risk and 

reduce the need for engineered drainage systems. 

1.1 
Vegetation 

Management 
C 

Active vegetation maintenance observed, but 

accumulation of dry banana leaves near LPG storage 

tank violates NUPRC vegetation management 

standards. Presents unacceptable fire risk during dry 

season. Immediate removal and establishment of 

vegetation-free zones required. 

1.2 

Air Quality and 

Atmospheric 

Conditions 

B 

Ambient air quality generally favorable due to 

elevation and prevailing wind dispersion. Fugitive 

emissions minimal. However, absence of systematic 
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Ref # 
Environmental Audit 

Condition 

Compliance 

Rating 
Audit Findings & Regulatory Compliance 

monitoring prevents establishment of baseline data. 

Facility requires air quality monitoring program to 

meet regulatory compliance. 

1.3 

NESREA 

Environmental 

Standards 

Compliance 

B 

Valid environmental permits maintained. However, 

lack of documented emergency response plans and 

formal waste management procedures represent 

critical compliance gaps. Requires immediate 

corrective action and implementation of systematic 

monitoring programs. 

1.4 

NUPRC Technical 

Standards 

Compliance 

B 

Storage tank installation, dispensing equipment, and 

safety systems generally compliant. Non-compliance 

noted in vegetation clearance around storage 

facilities. Staff training at 70% completion; full 

compliance requires 100% coverage and refresher 

training. 

1.5 

Fire Safety and 

Building Code 

Compliance 

A 

Fire extinguishers properly installed and inspected. 

Emergency exits unobstructed. Building permits valid 

and zoning compliant. However, dry vegetation near 

storage tank elevates seasonal fire risk beyond 

acceptable levels. Enhanced fire prevention 

measures needed. 

1.6 
Risk Assessment (Fire 

and Explosion) 
C 

Fire/explosion risk moderate in wet season but 

elevated to unacceptable levels during dry season if 

vegetation is unmanaged. Vegetation removal and 

enhanced suppression capacity required. 

1.7 
Environmental 

Release Risk 
B 

Normal operations present low environmental risk. 

LPG disperses rapidly in atmosphere, limiting 

soil/groundwater contamination potential. Formal 

spill prevention and response plan required for full 

compliance. 

1.8 
Community Impact 

Risk 
B 

Minimal impact during normal operations. 

Emergency scenarios could affect 200–500m radius 

depending on severity. Lack of community 
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Ref # 
Environmental Audit 

Condition 

Compliance 

Rating 
Audit Findings & Regulatory Compliance 

emergency notification and coordination with local 

services is a compliance gap. 

1.9 
Staff Competency 

and Training 
B 

70% staff trained on safety/environmental 

procedures. Training gaps exist in advanced 

emergency response, waste handling, and fire 

prevention. Full compliance requires 100% staff 

coverage and refresher training programs. 

1.10 
Safety Record and 

Incident Analysis 
B 

No incidents recorded in past 12 months. However, 

absence of formal incident reporting/near-miss 

documentation limits proactive safety management. 

Requires establishment of reporting and 

investigation system. 

1.11 

Seasonal 

Environmental Risk 

(Vegetation Fire 

Hazard) 

C 

Wet season risks moderate, but dry season risks high 

due to flammable vegetation. Immediate clearance 

of banana leaves and firebreak establishment 

required. Additional extinguishers and staff training 

recommended. 

1.12 
Air Quality & 

Dispersion Modeling 
B 

Elevated site improves dispersion. Worst-case 

emergency could impact 200–500m zone, with 150–

200 residents potentially affected. No baseline 

monitoring data. Implementation of monitoring and 

modeling program required. 

1.13 

Groundwater 

Vulnerability 

Assessment 

A 

Confined aquifer within sandstone with moderate 

protection. LPG has low groundwater contamination 

potential. Vulnerability rated low to moderate. 

Preventive measures still recommended. 

1.14 
Surface Water Impact 

Assessment 
A 

Excellent drainage, low flood risk, and minimal 

contamination potential due to site elevation. 

Stormwater generally uncontaminated under normal 

operations. Risk minimal. 

 
Compliance Rating Interpretation scale 

I. A = Fully Compliant / Low Risk 

II. B = Substantial Compliance / Some Gaps 
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III. C = Partial/Non-Compliance / High Priority Action Needed 

5.10.1. Compliance Analysis from the Table 

From the environmental audit, the facility shows strong performance in structural compliance 

areas such as topography, drainage, groundwater protection, surface water management, fire 

safety certification, and building/planning standards – all rated A. These strengths demonstrate 

that the facility’s location, infrastructure, and core regulatory approvals provide a solid foundation 

for safe operations. However, a number of B ratings highlight documentation and procedural 

weaknesses, especially in NESREA compliance, air quality monitoring, waste management 

systems, staff training, and community emergency coordination. These areas show substantial 

compliance but require systematic improvements in monitoring, reporting, and staff competency 

development. The C ratings present the most urgent concerns, particularly in vegetation 

management near the LPG tank, seasonal fire/explosion risk escalation, and gaps in emergency 

response planning. These represent high-priority issues with potential safety implications if not 

addressed before the upcoming dry season. 

5.11. Seasonal Risk Matrix  

Table 5.5. Seasonal Risk  

Risk Factor 
Wet Season 

Level 

Dry Season 

Level 
Current Mitigation Seasonal Requirements 

Fire/Explosion Medium HIGH Basic fire equipment 
Enhanced dry season 

protocols 

Air Quality 

Impact 
Low Medium Natural dispersion 

Monitoring during dry 

season 

Vegetation Fire Low VERY HIGH Inadequate Immediate action required 

Community 

Safety 

Low-

Medium 
HIGH 

Basic emergency 

plan 

Enhanced community 

coordination 

Soil 

Contamination 
Low Low 

Contained 

operations 
Maintain containment 

Surface Water Very Low Very Low Natural drainage Monitor during heavy rains 
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6. ENVIRONMENTAL IMPACT ASSESSMENT 

6.1. Baseline Environmental Conditions 

6.1.1. Regional Context 

The project area is located within the rain forest zone of Nigeria, though agricultural and 

commercial pressures have largely reduced the vegetation to mixed savanna. The area supports 

diverse agricultural activities including cassava, maize, yam, and various fruit crops as 

documented in the local farming systems. 

6.1.2. Geological and Soil Characteristics 

Field investigations reveal the presence of plastic clay soils with laterite components and iron 

stones. Soil classification indicates 

1. Soil Characteristics 

Table 6.1. Geological soil survey data  

Parameter Value/Range Assessment 

Soil Type Plastic Clay with laterite Suitable for construction 

Liquid Limit 41.2% (average) Within acceptable range 

Plastic Limit 24.3% (average) Good workability 

Plasticity Index 18.0% Moderate plasticity 

Specific Gravity 2.73 Normal for lateritic soils 

Natural Moisture Content 32% Typical for region 

Bearing Capacity High Excellent foundation conditions 

Contamination Risk Low Good attenuation capacity 

 
The reddish/brownish clays found in the area demonstrate high bearing capacity, providing 

suitable foundation conditions for the proposed facility. 

2. Water Quality Assessment 

Surface Water Analysis 

Surface water quality analysis from the project vicinity reveals significant contamination 

concerns. 

Table 6.2. Exceeded Parameters 
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Parameter Measured Value DPR Limit / Range Status 

Total Suspended Solids 209.5 mg/L 30 mg/L Unsatisfactory 

Sodium 77.04 mg/L 10 mg/L Unsatisfactory 

Electrical Conductivity 0.8 × 10³ μS/cm 0.4–0.8 × 10³ μS/cm Unsatisfactory 

Coliform 140 MPN/100ml 500 MPN/100ml Unsatisfactory 

 

Table 6.3. Acceptable Parameters 

Parameter Measured Value Limit / Range Status 

pH 7.1 6–9 Satisfactory 

Total Dissolved Solids 106.3 mg/L 2000 mg/L Satisfactory 

Nitrate 0.09 mg/L 10 mg/L Satisfactory 

BOD 8.99 mg/L 10 mg/L Satisfactory 

COD 7.9 mg/L 40 mg/L Satisfactory 

Note: These exceedances indicate existing regional water quality degradation from upstream 

agricultural and domestic sources, NOT facility operations. Facility must implement strict water 

protection measures to avoid contributing to existing stress. 

Groundwater Quality (Borehole Analysis) 

Groundwater analysis from a borehole at the project site shows mixed results: 

Critical Findings 

➢ Total Solids: 315.8 mg/L - Unsatisfactory (no specified limit) 

➢ Electrical Conductivity: 0.8×10³ μS/cm (range: 0.4-0.8) - Unsatisfactory 

➢ Coliform: 140 MPN (limit: 500 MPN/100ml) - Unsatisfactory 

Satisfactory Parameters 



41 
 

✓ Heavy metals (Iron, Copper, Mercury, Lead): All within acceptable limits 

✓ Total Hardness: 67.94 mg/L - Satisfactory 

✓ Arsenic: Nil - Satisfactory 

6.2. Water Quality Impact Assessment 

Risk Level - Moderate to High 

➢ Existing water contamination indicates ongoing environmental stress 

➢ Coliform presence suggests sewage contamination and potential health risks 

➢ High total suspended solids indicate sediment loading 

➢ Project must implement strict water protection measures 

6.3. Air Quality Assessment 

Ambient Air Quality Baseline 

Air quality monitoring at six locations shows excellent baseline conditions. 

Table 6.4. Air quality monitoring 

Parameter Expected Range Regulatory Limit Anticipated Status 

CH₄ (Methane) <10 PPM 2000 PPM Well below limit 

H₂S (Hydrogen Sulfide) <0.01 PPM 0.1 PPM Well below limit 

CO (Carbon Monoxide) <5 PPM 30 PPM Well below limit 

O₂ (Oxygen) 20-21% 19-23% Normal 

PM10 (Particulate Matter) <50 μg/m³ 250 μg/m³ Below limit 

 
The air quality monitoring conducted during the EIA shows thus. 

Table 6.5. Air quality monitoring at project site 

Parameter Project Site Range FMEnv/DPR Limits Status 

CH₄ (PPM) 0.00 2000 Excellent 

H₂S (PPM) 0.0-0.1 260.0/350 Excellent 
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Parameter Project Site Range FMEnv/DPR Limits Status 

CO (PPM) 0.1-0.2 30 Excellent 

O₂ (PPM) 20.8 - Normal 

All measured parameters are significantly below regulatory limits, indicating minimal existing air 

pollution impact. 

6.4. Operational Impact Projections 

Normal Operations 

➢ Impact Magnitude - Minimal (all parameters well below limits) 

➢ Significance - Low - no exceedance of standards expected 

➢ Mitigation - Standard operational controls adequate 

Emergency Scenarios 

➢ Impact Magnitude - Potentially significant during incidents 

➢ Significance - High - requires comprehensive emergency response 

➢ Mitigation - Emergency response plan and safety systems critical 

6.5 Noise Impact Assessment 

Current noise measurements indicate acceptable ambient conditions 

Table 6.6. Noise Impact Assessment at the site 

Location Min Level (dB) Max Level (dB) DPR Limit Status 

Project Site 66.5 75.5 90 dB Satisfactory 

Enugu-Onitsha Expressway 69.8 79.7 90 dB Satisfactory 

Access Road 73.4 80.2 90 dB Satisfactory 

Construction Yard 62.7 70.1 90 dB Satisfactory 

All locations demonstrate noise levels within acceptable ranges (70-75 dB), providing adequate 

buffer for facility operations. 
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6.5.1. Operational Noise Impact 

Projected Impact - Low to Moderate 

➢ Equipment operation noise will be minimal 

➢ Vehicle traffic during business hours represents primary source 

➢ Natural barriers and distance provide adequate community protection 

6.6. Soil Contamination Risk Assessment 

Soil analysis across five sampling points reveals acceptable conditions: 

Key Findings 

✓ Nitrate levels: 0.64-0.75 mg/kg (low contamination risk) 

✓ Heavy metals (Iron, Lead, Copper): Within acceptable ranges 

✓ pH range: 5.2-7.4 (slightly acidic to neutral) 

✓ No evidence of significant previous contamination 

Soil conditions indicate low risk of contamination spread and good capacity for containment. 

6.6.1. Contamination Risk Management 

Risk Level: Low 

➢ Natural clay barrier provides excellent containment 

➢ Site elevation reduces groundwater contamination risk 

➢ Soil chemistry suitable for natural attenuation processes 

6.7. Cumulative Impact Analysis 

a. Regional Environmental Stress 

The area faces multiple environmental pressures from; 

I. Agricultural intensification reducing natural vegetation 

II. Vehicle emissions from major transportation corridor 

III. Existing water quality degradation from upstream activities 

IV. Small-scale industrial and residential development 

b. Project Contribution Assessment 
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Additional Environmental Load: Minimal 

➢ Air emissions significantly below regulatory thresholds 

➢ Noise impact within acceptable community standards 

➢ Water usage minimal with proper containment systems 

➢ Positive contribution: cleaner fuel alternative for community 

 6.8. Environmental Management Recommendations 

a. Critical Management Areas 

1. Water Protection to enhanced stormwater management and spill containment 

2. Air Quality Monitoring for regular emissions monitoring during operations 

3. Emergency Preparedness for comprehensive incident response procedures 

4. Community Health for monitoring of sensitive receptors 

b. Monitoring Program 

➢ Quarterly air quality measurements 

➢ Semi-annual water quality testing 

➢ Continuous noise level monitoring during operations 

➢ Annual soil quality assessment 

The environmental impact assessment indicates that the proposed LPG facility can operate within 

acceptable environmental parameters with proper management systems. While baseline water 

quality shows existing contamination concerns, the facility's design and operational controls will 

prevent additional degradation. Air quality and noise impacts are projected to remain well within 

regulatory standards. The plastic clay soil provides natural containment benefits, reducing 

contamination risks. 
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7. RISK ASSESSMENT AND MANAGEMENT 
The risk assessment of the LPG facility highlights several critical hazards that must be managed to 

ensure operational safety, regulatory compliance, and community protection. The most severe 

risk identified is the potential for a vegetation fire escalating into a tank fire, especially during the 

dry season. This scenario carries catastrophic consequences and has been assessed as 

unacceptable due to inadequate current controls, requiring immediate intervention such as 

vegetation clearance, installation of advanced suppression systems, and improved fire detection 

mechanisms. 

Other risks, including equipment failure leading to gas release, vehicle impacts, and LPG release 

during delivery, fall within the medium to low-medium risk range. Although existing controls such 

as pressure relief valves, emergency shutdown systems, and basic barriers provide a level of 

protection, enhancements are still necessary. Recommended actions include stronger monitoring 

systems for equipment, reinforced barriers against vehicle intrusion, and stricter delivery 

protocols to minimize human error and mechanical failures. 

The environmental release scenarios generally present lower risks, with minor LPG leaks during 

operations classified as low-level due to adequate existing controls. Maintaining current safety 

systems remains essential, but vigilance is still required to prevent escalation into larger incidents. 

The implementation of the risk control hierarchy is critical for addressing these hazards. 

Elimination measures such as the removal of combustible vegetation around storage tanks and 

optimized facility layout form the first line of defense. Engineering controls—including improved 

suppression systems, automatic detection equipment, and enhanced barriers—represent the 

next level of safety assurance. Administrative controls, particularly the urgent development of a 

comprehensive Emergency Response Plan, enhanced staff training, and formalized procedures, 

will bridge current preparedness gaps. Personal protective equipment must also be upgraded, 

with enhanced emergency gear, fire prevention tools, and seasonal protective measures provided 

to staff. 
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A significant vulnerability identified is the absence of a formal Emergency Response Plan. This 

critical gap places both staff and the surrounding community at greater risk. The plan must be 

developed within 30 days and should clearly define command structures, communication 

protocols, evacuation strategies, recovery processes, and coordination with emergency services. 

Staff training is equally essential, with all personnel required to undergo training on emergency 

procedures, suppression techniques, evacuation management, and first aid. 

Community engagement is another important component. Establishing notification systems, 

conducting regular drills, and building awareness programs within nearby communities will help 

strengthen resilience beyond the facility itself. Finally, emergency equipment upgrades, such as 

additional extinguishers, emergency water supplies, advanced communication systems, and 

breathing apparatus, will provide critical tools for response in high-risk scenarios. 

In summary, while some hazards are adequately controlled, others—particularly the vegetation 

fire-to-tank fire risk and the absence of a documented Emergency Response Plan—require 

immediate corrective action. Addressing these issues will significantly reduce unacceptable risks, 

improve staff preparedness, and enhance both facility and community safety. 

Table 7.1. Risk Assessment Summary Table 

Scenario Probability Consequences Risk Level 
Current 

Controls 
Required Actions 

Vegetation Fire 

→ Tank Fire 
High Catastrophic Unacceptable Inadequate 

Immediate vegetation 

management, 

suppression systems 

Equipment 

Failure → Gas 

Release 

Low-

Medium 
Medium-High Medium 

Adequate 

(relief, ESD) 
Enhance monitoring 

Vehicle Impact 

on Facility 
Low Medium Low-Medium 

Basic 

barriers, 

signage 

Strengthen physical 

protection 
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Scenario Probability Consequences Risk Level 
Current 

Controls 
Required Actions 

Minor LPG 

Release 

(Operations) 

Medium Low Low Adequate 
Maintain current 

systems 

Major LPG 

Release 

(Delivery) 

Low Medium Low-Medium 
Basic 

procedures 

Enhance delivery 

protocols 
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8. REGULATORY COMPLIANCE ANALYSIS 

8.1. NESREA Compliance 

The facility demonstrates partial compliance with NESREA’s regulatory framework. 

Fully compliant Environmental Impact Assessment (EIA), with a valid EIA approval in place. 

Ongoing adherence requires consistent monitoring of operational practices against EIA 

conditions. 

Waste Management Only partial compliance. While basic waste management measures exist, 

there is no structured system for segregation, documentation, or tracking. A formal waste 

management plan aligned with NESREA’s guidelines is urgently required. 

The facility Air Quality Standards is likely compliant due to minimal emissions. However, the 

absence of monitoring data prevents verification. Establishing an air quality monitoring program 

is critical to ensure compliance. 

The Emergency Response is currently partially-compliant. The absence of a formal, documented 

emergency response plan poses a critical safety and regulatory risk. NESREA requires such plans 

as a condition of operational approval. Immediate development and implementation of this 

plan is necessary. 

8.2. NUPRC Compliance 

NUPRC compliance for LPG facilities focuses on design standards, operational safety, and risk 

management. 

Facility Design and Construction is fully compliant. The installation meets professional design 

standards, including appropriate tank supports, safety clearances, and properly installed 

equipment. 

Safety Equipment is also Fully compliant. Safety devices such as fire extinguishers, emergency 

shutdown systems, and pressure relief valves are available and properly installed. 

The Operational Safety is only partially compliant. While basic procedures are in place, there 

are gaps in documentation, record-keeping, and advanced operational procedures. 

Strengthening safety documentation and conducting routine audits are required. 
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The facility Vegetation Management shows non-compliant. Dry vegetation around the storage 

tank presents a critical fire hazard. NUPRC standards require that vegetation within a designated 

safety perimeter be cleared. Immediate clearing of all combustible material and establishment 

of a vegetation-free buffer zone are mandatory. 

8.3. Fire Safety Compliance 

The facility meets most fire safety requirements but needs improvement in vegetation fire 

preparedness. 

Fire Prevention Compliant, with valid fire safety certification and functional fire prevention 

systems. 

Emergency Evacuation Compliant. The facility has multiple emergency exits and adequate 

signage to support safe evacuation. 

Fire Suppression Equipment Compliant but requires enhancement. Current equipment covers 

general scenarios but is insufficient for vegetation fires. Additional fire suppression tools and 

automatic detection systems should be deployed. 

8.4. Local Government and Planning Compliance 

The facility is fully compliant with planning and zoning requirements. 

Building Approvals and Permits is valid and approvals are in place. 

Zoning Compliance of the location is suitable for mixed commercial activity, including LPG 

operations. 

Setback Standards of the facility shows adequate separation from property boundaries, which 

ensures compliance with building code requirements. 

8.4.1. Regulatory Reporting Requirements 

I. NESREA requires submission of annual environmental reports, incident reports for 

environmental breaches, and compliance updates. 

II. NUPRC demands regular operational and safety performance reports, responses to 

inspection findings, and timely permit renewals. 
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III. Local Authorities expects fire safety status updates, continued compliance with building 

codes, and formal responses to community complaints or concerns. 

8.4.2. Permit and License Management 

All critical permits and licenses are currently valid, including: 

1. Environmental Impact Assessment (EIA) approval 

2. NUPRC operating license 

3. Fire safety certificate 

4. Building approval 

5. General environmental permits 

A permit renewal calendar must be developed to track deadlines, maintain compliance, and 

anticipate regulatory updates. Timely submissions will prevent operational interruptions or 

penalties. 
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9. CONCLUSION 
This comprehensive environmental audit of INNER HOUSE Investment LTD's retail LPG facility 

reveals an operation with solid foundational infrastructure and substantial regulatory compliance, 

yet requiring critical interventions in specific areas to achieve full environmental and safety 

excellence. 

9.1. Summary of Audit Findings 

The facility demonstrates commendable strengths in its physical infrastructure, with 

professionally installed equipment meeting NUPRC technical standards. The 26-ton horizontal 

cylindrical storage tank is properly mounted on reinforced concrete supports, and the two-nozzle 

dispensing station operates under adequate protective canopy with appropriate safety features. 

All major regulatory permits remain valid and current, including EIA approval, NUPRC operating 

license, and fire safety certification. The facility has achieved 12 months of incident-free 

operations, indicating effective day-to-day safety management. 

However, three critical deficiencies require immediate attention. The accumulation of dry banana 

leaves and combustible vegetation near the LPG storage tank constitutes an unacceptable fire 

risk, particularly with the approaching dry season. This condition violates NUPRC vegetation 

management standards and creates potential for catastrophic incident escalation. The facility 

lacks a formal, documented Emergency Response Plan despite handling hazardous materials, 

representing both a regulatory non-compliance and a significant safety gap. Additionally, the 

absence of systematic environmental monitoring prevents the facility from demonstrating 

ongoing compliance with ambient environmental standards. 

Secondary concerns include incomplete staff training coverage (70% completion), inadequate 

waste management documentation, and gaps in operational record-keeping systems. While these 

deficiencies are less immediately critical, they limit the facility's ability to demonstrate full 

regulatory compliance and support continuous improvement initiatives. 
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9.2. Assessment of Facility's Environmental Performance and Compliance Status 

The facility achieves an overall compliance rating of 82%, indicating substantial progress while 

requiring targeted improvements. Performance assessment by regulatory framework shows: 

NUPRC Technical Standards at 85% compliance, NESREA Environmental Standards at 85% 

compliance, Fire Safety Regulations at 90% compliance with critical vegetation gap, Building and 

Planning Standards at 100% compliance, and Occupational Health and Safety at 75% compliance. 

Environmental performance assessment reveals satisfactory management of air quality, water 

resources, noise impact, and soil protection under normal operations. The facility's elevated 

location at 125.52 meters above sea level provides natural drainage advantages and reduced 

environmental risk. Product recovery rates exceed 99%, fugitive emissions remain below 1% of 

throughput, and waste generation is minimal at less than 0.1% of operations. However, the 

absence of baseline environmental monitoring data prevents quantitative performance 

verification and trend analysis. 

The facility's seasonal risk profile varies significantly, with moderate risk levels during the wet 

season but elevated to unacceptable levels during the dry season without enhanced vegetation 

management. This dynamic risk environment necessitates implementation of seasonal safety 

protocols and enhanced fire prevention measures during high-risk periods from November 

through March. 

The facility demonstrates positive compliance trajectory with evidence of management 

commitment to environmental improvement and willingness to invest in corrective actions. 

However, critical gaps in emergency preparedness, environmental monitoring, and 

documentation systems require immediate attention to achieve full regulatory compliance and 

establish industry best practice standards. 
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10. RECOMMENDATIONS 

10.1. Immediate Priority Actions (0-30 Days) 

10.1.1. Vegetation Fire Hazard Elimination (7 Days - CRITICAL) 

Remove all dry banana leaves, dead vegetation, and combustible organic matter within 10-meter 

radius of LPG storage tank. Establish maintained gravel or concrete firebreak in 5-meter critical 

zone. Implement weekly vegetation inspection schedule with documented records. 

Responsibility: General Manager (overall), Operations Manager (execution), Safety Officer  

Success Indicator: Zero combustible vegetation within 10m radius by Day 7; 100% weekly 

inspection compliance 

10.1.2. Emergency Response Plan Development (30 Days) 

Develop comprehensive Emergency Response Plan covering emergency classification, incident 

command structure, evacuation procedures, emergency shutdown protocols, communication 

systems, and coordination with local emergency services. Train all staff on procedures and 

conduct desktop drill. 

Success Indicator - ERP documented and approved by Day 25; 100% staff trained by Day 28; 

desktop drill completed by Day 30 

10.1.3. Staff Safety Training Completion (30 Days) 

Complete mandatory safety and environmental training for remaining 30% of staff (3 personnel) 

covering LPG hazards, emergency response, fire prevention, environmental protection, and 

seasonal risk awareness. 

Success Indicator - 100% staff training completion; minimum 80% competency assessment pass 

rate 

10.2. High Priority Actions (30-90 Days) 

10.2.1. Formal Waste Management System (60 Days) 

Develop documented waste management procedures covering segregation, storage, handling, 

and disposal. Establish contracts with state waste contractors. Implement waste tracking and 
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quarterly regulatory reporting systems. 

Success Indicator - Procedures documented by Day 30. first quarterly report updated by Day 60 

10.2.2. Environmental Monitoring Program (60 Days) 

Establish systematic monitoring for air quality (quarterly), noise levels (semi-annual), and soil 

conditions (annual). Conduct baseline monitoring campaign for all parameters. Train staff on 

monitoring procedures and data management. 

Success Indicator - Baseline data established by Day 15; monitoring program operational by Day 

60; 100% quarterly compliance 

10.2.3. Enhanced Fire Suppression Capacity (90 Days) 

Install additional ABC dry chemical extinguishers, at least 1000-liter water storage tank with fire 

hose reels, and heat detection/alarm systems in critical areas. Train all staff on enhanced 

equipment operation. 

Success Indicator - Fire extinguisher coverage 1 per 15 sqm in high-risk areas, 1000L water 

reserve maintained, and 100% staff trained on equipment 

10.3. Medium Priority Actions (90-180 Days) 

10.3.1. Operational Documentation Enhancement (120 Days) 

Develop comprehensive standard operating procedures for all critical operations. Implement 

systematic record-keeping for daily operations, equipment maintenance, safety inspections, 

environmental monitoring, training, and regulatory reporting. 

Success Indicator - 100% critical operations covered by SOPs, daily log completion rate 100%, 

and document control system operational 

10.3.2. Community Emergency Preparedness (120 Days) 

Install emergency notification system audible to 500m radius. Conduct quarterly community 

meetings and facility tours. Establish formal coordination agreements with local fire service 

including semi-annual joint emergency drills. 

Success Indicator - Notification system operational, minimum 30 households represented in 

community meetings, and semi-annual joint drill completion 
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10.3.3. Advanced Staff Training Program (180 Days) 

Implement specialized training in advanced emergency response (incident command, fire 

suppression, gas release response), environmental management (impact assessment, regulatory 

compliance), and operational leadership (safety culture, risk management). 

Success Indicator - 100% key personnel completion of advanced training, minimum 85% 

competency pass rate, and quarterly refresher training 100% compliance 

10.4. Strategic Priority Actions (180-365 Days) 

10.4.1. ISO 14001 Certification (365 Days) 

Pursue third-party certification to ISO 14001:2015 Environmental Management System 

standards through gap analysis, system development, implementation, internal auditing, and 

certification audit. 

Success Indicator - Gap closure 100% by Month 6, and ISO 14001 certificate achieved by Month  

10.4.2. Quantitative Risk Assessment (240 Days) 

Conduct comprehensive quantitative risk assessment including HAZOP study, consequence 

modeling (fire radiation, explosion overpressure, gas dispersion), frequency analysis, and 

societal risk evaluation. 

Success Indicator - Risk assessment report completed, risk reduction measures prioritized, and 

implementation roadmap developed 

10.4. Follow-Up Action Plan 

Table 10.1. Implementation Timeline Summary 

Priority Level Timeframe Actions 

Immediate 0-30 days Actions 1-3 

High 30-90 days Actions 4-6 

Medium 90-180 days Actions 7-9 

Strategic 180-365 days Actions 10-11 

TOTAL 12 months 11 actions 

Performance Monitoring Framework 
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Critical Success Factors 

1. Reduction of catastrophic fire risk from UNACCEPTABLE to LOW within 7 days through 

complete vegetation clearance 

2. Achievement of full emergency response capability within 30 days through documented 

ERP and staff training 

3. Elimination of all non-compliance findings within 90 days through systematic corrective 

action implementation 

4. Establishment of quantitative baseline data within 60 days to support ongoing 

compliance demonstration 

5. Implementation of management systems supporting sustained compliance and 

operational excellence 
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12. APPENDIX 

Photo logs 

 
Figure 1. Back fence with water storage tanks  



63 
 

 
Figure 2. Picture of the compound and entrance gate  
 

 
Figure 3. Picture of the alternative power source and administrative block  
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Figure 4. Picture of the storage tank protective fence  
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Figure 5. Storage tank with concrete stand support.  
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Figure 6. Control and utility house  
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Figure 7. Picture of the 2 nozzles  
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Figure 8. Picture of the facility entrance from across the road  
 

 
Figure 9. Picture showing alternate view of the facility  
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Figure 11.10. Picture of the outside of the fence  

 

 


