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Environmental Compliance: Overview

Why It Is Non-Negotiable

KEPA compliance is a prerequisite for industrial permits in 
Kuwait

Applies to all solar factory scales — 20 MW to 50 MW+

Non-compliance risks fines, shutdowns, and permit 
revocation

Environmental obligations begin at project design stage — 
not after construction

Three Regulatory Pillars

Waste Management — hazardous and non-
hazardous streams

Water Treatment — on-site WWTP mandatory; 
no untreated discharge

Air Quality — emissions monitoring and filtration 
required

Environmental compliance must be 
integrated into factory planning from day 
one — not treated as a secondary concern.



Role of KEPA
Regulatory Authority
Kuwait Environment Public 
Authority (KEPA) sets and 
enforces all industrial 
environmental standards under 
Law No. 42 of 2014

Permit Issuance
KEPA issues environmental 
permits required before 
construction; permits regulate 
air and water pollutant 
discharge limits

Ongoing Enforcement
Continuous monitoring 
obligations apply during 
operations; operators must 
report immediately when 
permitted limits are exceeded



Environmental Impact Assessment (EIA)
1 Step 1 — Commission the EIA Study

A professional EIA specific to the proposed site and production capacity must be commissioned

Must be conducted by a KEPA-classified environmental consultancy (Class A or B)

2 Step 2 — Scope & Public Consultation
KEPA notifies the project proponent of the classification category

Stakeholder and public consultation is conducted in parallel with the ESIA scoping process

3 Step 3 — EIA Submission to KEPA
Full EIA evaluates resource consumption, waste generation, water use, and air emissions

For a solar factory, the EIA covers broken glass, chemical residues, framing scrap, and solvent use

4 Step 4 — KEPA Approval & Environmental Permit
EIA must be approved by KEPA before any construction begins

The permit forms the legal foundation for all subsequent operational compliance obligations



Non-Hazardous Waste Streams

Packaging Waste

Cardboard boxes and plastic 
wrapping from solar cells and 
glass deliveries

Wooden crates and pallets used 
for equipment and material 
shipping

High volume generated during 
production ramp-up phases

Process Scrap

Scrap aluminum from framing 
and trimming operations

Glass offcuts and breakage from 
module handling

Surplus encapsulant and 
backsheet material trimmings

KEPA Requirements

Non-hazardous waste must be 
segregated and clearly labeled at 
point of generation

Disposal and recycling must be 
handled exclusively by KEPA-
licensed companies

Even non-toxic materials cannot 
be sent to general landfill without 
licensed authorization

A 50 MW factory can generate several tonnes of non-hazardous waste per month — volume planning is essential. (Source: 
PVKnowHow / J.v.G. Technology GmbH)



Hazardous Waste Streams

Chemical Residues

Solvents, adhesives, and 
cleaning agents used across 
production stages

Flux residues and tin-lead 
solder waste from cell 
stringing operations

Expired or off-spec 
encapsulant materials 
requiring controlled disposal

Contaminated Materials

Rags, gloves, and protective 
equipment that have 
contacted hazardous 
chemicals

Containers and drums 
previously holding solvents or 
adhesives

Filter media from air filtration 
systems after saturation

Regulatory Risk

Most stringently regulated 
category under KEPA due to 
human health and 
environmental risk

A 50 MW facility can generate 
hundreds of kilograms of 
hazardous materials per month

Penalties for non-compliance 
include fines exceeding KWD 
50,000 and operational 
shutdown



Waste Segregation & Licensed Disposal

1

Segregation at Source
Hazardous and non-hazardous waste separated immediately at point 
of generation — designated, labeled bins throughout the production 
floor

2

Secure Storage
Hazardous waste stored in sealed, leak-proof containers in a 
designated secure area with secondary containment to prevent spills

3

Licensed Contractors Only
Collection, transport, and disposal of all industrial waste — especially 
hazardous — must be handled by KEPA-approved contractors 
exclusively

4

Waste Manifest System
Mandatory cradle-to-grave tracking — detailed records of type, 
quantity, and final destination of all waste leaving the facility

Self-disposal of hazardous waste is strictly prohibited under KEPA regulations. Violations carry severe financial and operational penalties.



Wastewater Treatment Requirements

Sources of Industrial Wastewater

Glass panel washing prior to lamination

Equipment and conveyor cleaning operations

Cooling system blowdown and process water

Chemical process residues from lamination and 
soldering stages

Mandatory KEPA Requirements

Discharge of untreated wastewater is strictly prohibited

Every factory must install an on-site wastewater 
treatment plant (WWTP)

All industrial effluent must be processed before 
discharge or reuse

Water conservation is a national priority in Kuwait — 
KEPA enforces strict consumption controls

WWTP capital costs must be factored into initial investment budgets. Retrofitting after construction is significantly 
more expensive and may delay permits.



Water Recycling & Closed-Loop Systems

Treated Water Reuse
WWTP-treated effluent can be 
reused in non-critical process 
cleaning

Closed-loop systems reduce 
fresh water intake — critical in 
arid Kuwait climate

Reduces wastewater discharge 
volumes, lowering compliance 
monitoring burden

System Design Principles
Multi-stage treatment: physical, 
chemical, and biological 
processes as required

Effluent quality must meet 
KEPA discharge standards 
before any release

System sizing must account for 
peak production water demand 
scenarios

Operational Benefits
Reduces operating costs 
through lower municipal water 
consumption

Demonstrates environmental 
responsibility to regulators and 
investors

Supports alignment with Kuwait 
Vision 2035 sustainability 
objectives



Air Emissions & Filtration Systems

Emission Sources in Solar 
Production

Volatile organic compounds 
(VOCs) from solvents and 
adhesives

Flux fumes and particulates 
from soldering and tabbing 
stations

Thermal outgassing from 
encapsulant during lamination 
(EVA crosslinking)

KEPA Air Quality 
Obligations

Emissions must not exceed 
KEPA-established ambient air 
quality limits

Continuous monitoring of gas 
emission rates from all factory 
sources is mandatory

Immediate reporting to KEPA 
required if permitted limits are 
exceeded

Filtration Infrastructure
HEPA and activated carbon 
filtration systems required at 
process extraction points

Local exhaust ventilation (LEV) 
systems at soldering and 
chemical handling stations

Filter media classified as 
hazardous waste once 
saturated — managed under 
hazardous disposal protocol



Key Project Data

20–50 …
Factory Scale

Solar module manufacturing 
capacity range for 

compliance reference 
scenarios

KWD 5…
Max Penalty Risk

Minimum fine threshold for 
hazardous waste disposal 

violations under KEPA

2 Strea…
Waste Categories

Non-hazardous and 
hazardous — each requires 

separate management 
protocol

3 Pillars
Compliance Areas

Waste management · 
Wastewater treatment · Air 

quality control

Factory type: Solar module manufacturing · Compliance focus: KEPA environmental regulations · Key systems: 
Wastewater treatment + air filtration · Region: Kuwait · Source: PVKnowHow / J.v.G. Technology GmbH



Compliance Framework

EIA & Permit
Obtain KEPA approvals and 

pre-construction permits.

Infrastructure Build
Install WWTP, air filtration, 

and waste storage.

Operational Controls
Implement segregation, 
monitoring, and licensed 
disposal.

Continuous Reporting
Maintain KEPA audits, 
manifests, and limit reports.

Environmental compliance for a solar module factory in Kuwait follows a structured four-phase approach — from pre-construction EIA through to ongoing operational monitoring and KEPA reporting. Each phase must be completed before the next can begin.



FAQ Highlights

Question Answer

Does compliance apply to a 20 MW factory? Yes — all industrial scales carry the same legal obligations for 
segregation, licensed disposal, and monitoring

What is the mandatory first step? Commission a professional EIA for the specific site and production 
capacity — must be approved before construction

Can a factory dispose of hazardous waste internally? No — KEPA mandates that only specialized, government-licensed 
contractors may handle hazardous materials

Is an on-site WWTP required? Yes — discharge of any untreated industrial wastewater is strictly 
prohibited under KEPA regulations

How does compliance affect investment planning? WWTP, air control systems, and waste storage must be budgeted from 
the start — retrofitting later is costly and risks permit delays

What are the monitoring obligations for air emissions? Continuous monitoring is mandatory; operators must report immediately 
if any permitted limits are exceeded



Strategic Conclusion

Compliance Is a Prerequisite
Environmental compliance under KEPA is not optional — it is the legal and operational 
foundation for any solar factory in Kuwait

Plan Infrastructure Early
WWTP, air filtration, and waste storage must be designed into the factory layout from 
the outset — not retrofitted later

Engage Experienced Partners
An experienced European turnkey manufacturing concept integrates environmental 
compliance into factory design and operational methodology — reducing risk for first-
time producers

Factories that embed KEPA compliance from day one operate with fewer 
regulatory interruptions, lower long-term costs, and stronger positioning for future 
capacity expansion.
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