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INTRODUCTION

Puran Brothers Disposal Inc. is an incorporated waste management company with over 35 years
of experience in the sector. The company’s diverse operations include the collection,
transportation, and treatment of hazardous and non-hazardous wastes across six of Guyana's ten
administration regions: 2, 3, 4, 5, a@

The Company intends to expand its operation to include hazardous waste destruction via
incineration at Lot ‘S’ Mary, Nouvelle Flanders, La Jalousie Village, West Bank Demerara (WBD).

To ensure compliance with environmental regulations, Puran Brothers Disposal Inc. is seeking
environmental authorization from the Environmental Protection Agency (EPA) for the new
operation at Mary, WBD. This Project Summary supports the application.

PROJECT LOCATION

Puran’s Hazardous Waste facility will be located at Lot ‘S” Mary Nouvelle Flanders, La Jalousie
Village, WBD within 1.5 acres of land that was previously a part of a rice milling complex. The
intended project area is currently unoccupied and covered by thick underground vegetation.

The Project Area of Influence (AOI), which is relative to the immediate and surrounding areas
distinguishes between the area of direct influence (ADI) and the area of indirect influence (All).
The ADl includes the area occupied by the Project, while the All includes surrounding areas. While
different AOls will have varying degrees of impact, a standard AOI of 500 meters (0.3 miles) was
established for ease of reference.

Within the project’s Area of Indirect Influence are agricultural industrial activities such as the rice
milling complex located immediately north and fice farms to the ‘west and south of thé site.
Approximately 75% of the area of indirect influence is rice farms. Residents accounting for 20%
of the area of indirect influence are located to the north and east (upwind) of the project location.
The closest resident is located 24 meters east of the project.

The nearest major water body to the project is the Atlantic Ocean approximately 1000 meters
north. Notwithstanding the aforementioned, the rice fields are dissected by canals that collect
water from the fields and discharge it into the ocean. The closest canal to the project location is
124 meters south.

The layout of the project referenced in Figure 3 indicates that the hazardous waste facility will be
operating from a highly ventilated, semi-enclosed warehouse with three sides, a retracting
aluminum door, and a zinc roof. The incinerator will be at the northern section of the warehouse.
The incoming waste for destruction will be staged within the warehouse or openly depending on
the conditions or the quality of the waste storage container.
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| O Business Location

Figure 2: Current condition of the project location
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Figure 3: Project Layout
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PROJECT DESCRIPTION

Puran’s Hazardous Waste Destruction project intends to dispose of hazardous wastes via the
incineration process. The industrial waste incinerator to be installed at the project will incinerate
or burn at 650°C — 1100°C high temperature.

Waste Acceptance

Wastes accepted by the project for destruction will include hazardous and non-hazardous solids, and
semi-solids including oily sludge, bio-hazardous waste, hydrocarbon-contaminated solids, etc. However,
all waste must undergo a rigorous pre-acceptance and pre-receipt process to ensure compliance
with facility and regulatory standards.

Pre-Receipt Procedure

Before waste is transported to the project site, customers must submit a Waste Generator Information
Sheet (WGIS). The project team will review the submitted information to determine whether the waste
can be accepted for destruction or if it must be rejected. This step is essential to ensure that only approved
waste enters the facility.

1. Generator-Supplied Information

For each new batch of waste, the generator must provide the following details and supporting
documentation:

Waste Profile Sheet (WPS)

The Waste Profile Sheet (WPS) contains critical physical and chemical data required to characterize the
waste. At a minimum, the waste generator must supply all necessary information to ensure the waste is
suitable for destruction.

Standard Waste Profiles

In some cases, a standard profile may be used for multiple waste streams that share similar physical and
chemical characteristics. Standard profiles are only applicable when the following criteria are met:

Generating Process — The waste-generating process must be described in detail. For example, if the waste
originates from a Liquid Mud Plant (LMP), the description must specify which section or process within
the LMP produced the waste.

Raw Ingredients Used in the Generating Process — The waste profile must include a complete list of raw
materials used in the process that generates the waste.

2. Waste Sampling and Analysis

A representative sample is required for all waste streams, with limited exceptions. The sample will
undergo laboratory testing to confirm its characteristics. Table 01 outlines the parameters to be analyzed
during pre-acceptance.

Additional Supporting Documentation
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Depending on the nature of the waste, additional documentation may be required to supplement the
Waste Profile Sheet and waste sample analysis. This may include:

3. Material Safety Data Sheet (MSDS) — Provides additional details on the chemical composition and
hazards associated with the waste.

Analytical Results — Any previously conducted tests that provide insight into the composition and
properties of the waste.

4. Final Approval and Waste Delivery
Once the facility reviews and approves the waste for destruction:
The waste generator will receive confirmation that the waste is approved for transport.

The waste must be delivered under regulated conditions in compliance with safety and environmental
guidelines.

Upon arrival, the waste will be inspected again before being processed for destruction.

This structured pre-receipt and pre-acceptance process ensures compliance with environmental
regulations, enhances safety, and optimizes the facility's waste management efficiency.

Waste Rejection

The project will not incinerate plastic waste, including types such as polyethylene (PE),
polypropylene (PP), polyvinyl chloride (PVC), and polyethylene terephthalate (PET), as these
plastics release harmful toxins when burned.

When plastic waste, especially types like polyethylene (PE), polypropylene (PP), polyvinyl chloride
(PVC), and polyethylene terephthalate (PET), is burned or improperly disposed of, it can release
harmful toxins into the environment. These toxins can have severe health and environmental
impacts. Some of the most harmful toxins produced include:

1. Dioxins: These are highly toxic compounds that are produced during the combustion of
chlorine-containing materials like PVC. Dioxins can accumulate in the food chain, posing
significant risks to human health, including cancer, reproductive and developmental
damage, immune system suppression, and hormonal disruption.

2. Benzene: A carcinogenic compound that is released when plastics such as PET are burned.
Prolonged exposure to benzene can lead to leukaemia, blood disorders, and other serious
health issues.

3. Polychlorinated Biphenyls (PCBs): These are toxic chemicals that can be released during
the burning of certain plastics. PCBs are persistent in the environment and can
accumulate in living organisms, leading to long-term health issues such as cancer, immune
system suppression, and developmental disorders.
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4. Carbon Monoxide: This colorless, odorless gas is produced when plastic materials,
especially those with high carbon content, are incompletely burned. Exposure to carbon
monoxide can lead to headaches, dizziness, confusion, and, in extreme cases, death.

5. Hydrogen Chloride: When PVC plastics are burned, hydrogen chloride is released, which
can cause respiratory issues, irritation of the eyes, and long-term damage to lung tissue.

6. Particulate Matter: Burning plastics can also release tiny particles into the air, which can
lead to respiratory problems, and cardiovascular issues, and exacerbate existing
conditions like asthma.

These toxins can have lasting effects on both human health and the environment, which is why
proper plastic waste management and disposal are critical. Avoiding incineration and promoting
recycling or other environmentally friendly disposal methods helps reduce the release of these
harmful substances.

Additionally, the facility is not equipped to process nuclear or radioactive waste. These types of
waste will not be accepted at the facility. If such waste is inadvertently received without prior
indication from the generator and is identified during the screening process, the generator will
be notified, and the waste will be promptly returned. Incinerating plastic waste can contribute to
air pollution, including the release of dioxins, furans, and other toxic chemicals that negatively
impact air quality and pose serious risks to human and environmental health.

Transportation of Hazardous Wastes

Whereby the hazardous waste generator is transporting its waste to the project location, the
generator must ensure that the waste is secured and appropriately packaged. The transporter
will have to ensure that the appropriate journey management plans are prepared, emergency
response measures are in place before transportation, and that wastes are stored in closed
containers at all times.

Where the waste is transported by the project primarily in hazardous waste skips, the project will
ensure the following:

1. Storage skips are adequate i.e., can withstand corrosiveness, have adequate capacity,
lining or seals in place, etc.

2. Safety Data Sheets (SDS) are provided by the generator. If SDS is unavailable, sufficient
information is obtained from the generator regarding the characteristics of wastes,
particularly corrosive, reactive, ignitable, or toxic. These properties are listed on the label
of the storage medium.

3. The waste manifest document must be completed and must be signed by the generator.
The project will not accept any hazardous waste unless a completed and detailed WGIS is
provided.

Transportation of Sludge (semi-solid) by the Project
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Semi-solid wastes will be transported in specially designed bins which are sealed to prevent
spillage during transport. The bins are designed with forklift slots to facilitate easy loading and
offloading.

Record Keeping

The transport crew will maintain daily field logs. Each daily log will include the date, time,
weight/volume, waste/material, truck plate number, driver, and escort vehicles used for each
trip. Daily field logs will record the following information:

1. Truck Identification and Company
2. Time scheduled in, or arrival upon return.

Manifest Number.

W

Waste type loaded

5. Waste Generator’s Location

6. Estimated waste quantity entered on the manifest.
7. Time departed from the Loading Site

8. The time arrived at the Project Location

9. Notes —any incidents or problems during transport.

Hazardous wastes, as per EPA regulations must be accompanied by a Hazardous Waste Manifest
that will be signed by both the transporter and the waste generator.

All manifests and shipping documents will be carried in the truck cab within reach of the driver.
Other documents furnished to the driver with each load will include either a map or driving
directions specifying the approved transportation routes. Drivers will be furnished with a
checklist summary of the Transportation Plan and will receive a health and safety briefing. A copy
of the Transportation Plan will also be available at the Project.

Waste Receipt
Verification of Incoming Shipments

Verification of incoming waste involves inspection upon entry onto the project site.

Visual and Chemical Inspections

The container receipt inspection is a mandatory element of the confirmation process. Therefore,
100 % of the incoming waste will be inspected and physically verified for damage to ensure the
waste containers are those indicated on the documentation. The numbers on the waste transport
bins must match the numbers listed on the manifest.

During the inspection, at least one container from each profiled waste will be opened and its
contents will be visually inspected to confirm it matches the physical description on its profile.
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The visual inspection will address color, viscosity, and waste form (e.g., debris, PPE, sludge), at a
minimum.

Upon receipt of the wastes, a representative from the Project will collect the necessary WGIS and
SDS and verify the incoming wastes against the information submitted in the aforementioned
documents. The verification process will entail the measurements of both the physical and
chemical properties such as weight, color, consistency (liquid, solid, sludge, powder), pH, etc.
which is critical for determining which treatment is applicable for the waste

For waste streams that cannot be identified by the SDS due to physical and chemical changes
from the process they were exposed to, the project will require lab testing to be conducted to
classify the incoming waste. Waste testing includes:

1. In-house testing with rapid test kits would allow for the profiling of waste streams.

2. Lab testing with local and regional accredited labs to re-evaluate ongoing incoming waste

3. Gas testing/headspace analysis (includes Volatile Organic Compounds (VOCs), Carbon
Dioxide (CO2), Hydrogen Sulphide (H2S), Benzene and Lower Explosion Limit)

Discrepancy Resolution

If the mandatory verification of incoming waste identifies a discrepancy with the Waste Profile
Sheet (WPS), and the discrepancy cannot be resolved by the generator, then the project will
perform supplemental analysis of the waste, reject the waste, or send the waste to an alternate
treatment, storage, or disposal facility. A possible discrepancy may include any of the following:

1. A generator notifies the project that the process of generating the waste has changed.

2. The results of inspection or analysis indicate that the waste received at the project does
not match the identity of the waste designated on the accompanying manifest or
acceptance documentation.

Supplemental Verification

Any waste that is subject to a supplemental analysis will be quarantined until the discrepancy
with the WPS is resolved. Supplemental analysis will be subcontracted to an independent testing
facility approved by the EPA. The results of all supplemental analyses will be documented in a log
maintained as part of the project operating record.

Final Acceptance

Upon verification that a batch of waste is consistent with the corresponding Waste Profile Sheet,
the waste will be moved from the receiving area to an appropriate staging area in preparation
for treatment and/or disposal. Any waste that does not conform to the corresponding WPS will
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be quarantined until the discrepancy is resolved with the generator. Upon resolution of the
discrepancy, the waste will be moved to an appropriate staging area for processing.

Waste Labelling and Segregation

Waste inspection information will be recorded on a waste log before the waste is labeled and
transported to a relevant storage area for treatment. Wastes will be labeled to allow for
identification and placement in designated storage/staging areas. The information included on
the label is as follows:

Source of waste (generator, generation process)

Date of receipt

Volume

Physical description (solid, liquid)

Chemical characteristics/properties (acidic, flammable, corrosive, etc.)
Expiration date, where applicable

Ok wnNnPRE
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Table 01: Post Treatment Tests and Testing Parameters

TCLP Metals

Determines the concentration of
leachable metals in the waste stream
(arsenic, barium, cadmium, chromium,
lead, mercury, silver, and selenium)

TCLP Extractable Arsenic (mg/L)
5.0 mg/P?

TCLP Extractable Barium (mg/L)
100 mg/13

TCLP  Extractable Cadmium
(mg/L) 1.0 mg/I?

TCLP  Extractable Chromium
(mg/L) 5.0 mg/I3

TCLP Extractable Lead (mg/L) 5.0
mg/I?

TCLP Extractable Mercury (mg/L)
0.2 mg/i®

TCLP  Extractable  Selenium
(mg/L) 1.0 mg/I3

TCLP Extractable Silver (mg/L)
5.0 mg/I?

TCLP Extractable Zinc (mg/L) 10
mg/

Faecal Coliform

To determine the quantity of faecal
matter present in the waste stream

<400 CFU/100ml|

consumption for biological degradation of
organic matter.

TSS To determine the level of treatment <50 mg/L
{(sedimentation & filtration) required to
meet the discharge criteria.

BOD Is used to «capture the oxygen <50 mg/L
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pH To determine the level of 5.0-9.0
acidity/alkalinity of the waste and the
associated corrosively.

TPH Determine the level of Petroleum <40 mg/L
Hydrocarbons in the waste.

Oil & Grease Is used to determine oil and grease <10 mg/L
concentrations

Volatile Organics Determines if the waste is potentially | Tested for presence.
listed (e.g., contains a volatile organic
compound potentially used as a solvent)
and if the concentration of any voiatile
organic compound exceeds the limits

Flash Point Indicates the fire-producing potential of | >93°C
the waste and determines whether the
waste is RCRA-ignitable

Retort Analysis Used for determining oil, water, and | Tested for presence.
solids content in the mud, comprising a
sample chamber assembly of known
volume filled with mud

Chiorinated Organics Test Chlorinated organic carriers are | Tested for presence.
chlorinated organo benzenes, toluenes,
and their isomers. These chemical
compounds pose potential health risks to
human health

Specific Gravity/Density As a verification of the physical property | N/A
of the waste as referenced on the SDS.

All ash recovered after destruction will have an analytical test result showing that the waste is
within acceptable levels.
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WASTE DESTRUCTION (INCINERATOR)
Incinerator Specification

Model:

Incineration capacity: 100kg/Batch

Average calorific value:

GB 18484-2001 / HJ-T177-2005
Specifications for Waste Centralized Incineration Disposa

2500-3000kcal / kg

Technical

|II

“Construction

Items

Specification

Furnace Body

Material: Q235 steel and high-quality
refractory insulation material

Refractory material thickness: 280mm
Q235 material thickness: 6mm

Secondary combustion chamber and mixed
combustion chamber

Material: Q235 steel and high-quality
refractory insulation material

Refractory material thickness: 250mm
Q235 material thickness: 6mm

Gasification room

Material: Q235 steel and high-quality
refractory insulation material

Refractory material thickness: 165mm
Q235 material thickness: 6mm

Chimney Dimensions: 280*6000mm
Material: Q235 steel anti-corrosion material
Air blower Model: 9-19 5A

Power: 0.55kw

First combustion chamber burner

Brand name: Balte brand
Power: 0.18kw

Secondary combustion chamber burner

Brand name: Balte brand
Power: 0.25kw

Wet scrubber

Type: High-pressure jet type
Temperature at the outlet: 78-80 degrees

Water recycling pump

Power: 1.5kw
Brand: Nanfang
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Dust remove device Type: Cyclonic

Application: to separate water droplets from
flue gases

Material of construction: Mild steel rubber
lined 3mm thick

Fan Type: High-pressure centrifugal

Drive: Belt driven

Power: 3kw

Dust remove device

Figure 4: Incinerator illustration

14| Page



Figure 5: Incinerator

Incineration Process
Process Technology

Before starting the furnace, the operator must activate the pilot fan to purge any residual
combustible gases. Once this step is complete, other motorized equipment can be operated.

Waste is then fed into the furnace, where ignition is initiated. After ignition, the blower is
activated, allowing the waste to combust using its calorific value. Under the influence of high-
pressure combustion air, the waste undergoes complete combustion. At furnace temperatures
ranging from 650°C to 1000°C, the waste is thoroughly burned and decomposed.

The secondary combustion chamber functions as a gas-burning furnace. Unburned gases from
the main furnace enter this chamber, where they undergo complete combustion in a high-
temperature environment. Following the "three T" principle in design, the furnace temperature
is maintained at or above 1100°C. The gases remain in the high-temperature zone for at least 2
seconds, ensuring the complete decomposition of harmful substances.

The high-temperature flue gas produced by incineration first passes through a water-cooling
device, where its temperature is lowered. It then moves to a wet scrubber, which sprays water
to further cool the gas and remove large impurity particles. After this, the gas enters a cyclone
dust collector, which eliminates most of the remaining dust particles. This ensures efficient dust
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removal, allowing the subsequent equipment to function properly. The overall removal efficiency
for dust particles larger than 100 pm exceeds 90%.

Wet Scrubber:

Water or lime water (which is more effective) is used to spray the flue gas, removing large floating
particles and impurities. This process reduces the workload on subsequent equipment and
extends the service life of the cyclone dust collector. The water used in the wet scrubber is
continuously recycled through filtration, ensuring no water pollution.

Cyclone Dust Collector:
Working Principle:

When medical waste is incinerated, the resulting gases generate dust, which is drawn into the
cyclone dust collector by an induced draft fan. The cyclone dust collector separates particulate
dust from the airflow using centrifugal force. The upper part of the collector is conical in shape.

As the dust-laden gas enters through the spiral intake pipe at the upper side of the cylinder, it
encounters a reverse spiral wind. This causes the dust particles to separate efficiently from the
gas stream.

The discharged dust particles settle into the dust collector. The dust collection system is designed
to capture dust particles from the flue gas produced during garbage incineration. This ensures
easy maintenance and helps maintain the efficiency of subsequent equipment.

Pre-ignition and Combustion

Before igniting the waste, operators purge the furnace to remove residual combustible gases,
ensuring the combustion process starts safely and efficiently. Once the furnace is purged,
motorized equipment is activated, and waste is fed into the furnace.

Combustion Process:

The waste is ignited, and once the initial ignition is successful, the blower system is engaged. The
combustion process relies on the waste’s calorific value to sustain combustion. Combustion air is
introduced under high pressure to facilitate the breakdown of the waste.

Temperatures are maintained between 650°C to 1000°C in the furnace to ensure efficient burning
and decomposition. At these temperatures, most organic materials undergo complete oxidation,
breaking down into simpler substances like carbon dioxide, water vapor, and heat.
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CONCLUSION:

The environmental impacts of incineration, including air pollution, water contamination, and soil
pollution, can be mitigated effectively through a combination of advanced technologies, proper
system maintenance, and continuous monitoring. Key mitigation measures include:

e Optimizing combustion conditions to ensure complete burning of waste.

e Implementing advanced gas cleaning systems (wet scrubbers, cyclone dust collectors) to
remove pollutants.

e Recycling wastewater and properly managing waste to prevent contamination.
e Constantly monitoring emissions to ensure compliance with environmental standards.

When these measures are properly implemented, the environmental impact of the incineration
process can be significantly reduced, making it a safer and more sustainable method of waste
disposal.
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