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Dangerous Goods

Well Waste (not
including seismic
shot hole drilling
waste)

Grey Water

Hazardous Waste

Glossary

Any product, substance or organism included by its nature or by the
Transportation of Dangerous Goods Regulations (TDGR) in any of the
classes listed in the schedule provided in the Transportation of
Dangerous Goods Act (TDGA) [Transportation of Dangerous Goods Act
(Canada)]

Class 1: Explosives, including explosives within the meaning of the
Explosives Act (Canada).

Class 2: Gases; compressed, deeply refrigerated, liquefied or dissolved
under pressure.

Class 3: Flammable and combustible liquids.

Class 4: Flammable solids; substances liable to spontaneous
combustion and substances that on contact with water emit
flammable gases.

Class 5: Oxidizing substances; organic peroxides.
Class 6: Poisonous (toxic) and infectious substances.

Class 7: Radioactive materials and prescribed substances within the
meaning of the Atomic Energy Control Act (Canada).

Class 8: Corrosives.

Class 9: Miscellaneous products, substances or organisms that are
considered by the Lieutenant Governor in Council to be
dangerous to life, health, property or the environment when
transported and are prescribed to be included in this class.

A mixture of water, cuttings, additives and various other wastes that are
specifically related to the suspension and abandonment activities.

The liquid resulting from the treatment of sewage.

A contaminant which is a dangerous good that is no longer used for its
original purpose and is intended for storage, recycling, treatment or
disposal. Materials that do not meet the criteria in schedules |, lll or IV,
or the standards for dioxins and furans, of the Guideline for Industrial
Waste Discharges in the NWT.

A hazardous waste does not include a contaminant that is:
(a) household in origin,
(b) included in class 1, Explosives or class 7, Radioactive materials
of TDGR,
(c) exempted as a small quantity,
(d) an empty container, or



Household
Hazardous Waste

Kitchen Waste
Non-hazardous
Waste

Produced Water

Run off

Sewage

Testing Required

(e) intended for disposal in a sewage system or by land filling that
meet the applicable standards set out in schedules |, Il or IV of
the Guideline for Industrial Waste Discharges in the NWT.

Common everyday products that people use in and around their homes
including paint, paint thinner, herbicides, and pesticides that, due to
their chemical nature, can be hazardous if not properly disposed.

In this document, kitchen waste is composed of foodstuff, paper
products, plastic film wrapping, etc.

Wastes that do not fall into the “Hazardous Waste” category.

Any water that is produced to the surface along with oil or gas.

In this document, excessive rain or snowmelt can produce overland flow
to retention ponds.

Human excrement, water borne human excretion or the water-carried
wastes from liquid or non-liquid culinary purposes, washing, cleansing,
laundering, food processing or ice production.

Occasionally, laboratory analysis may be required to fully characterize
and classify a waste product.



1. Introduction

Paramount Resources Ltd. (Paramount) is the operator of the Liard South Project, which encompasses
winter access roads; well sites, decommissioned pipeline, camp and decking sites; and various borrow
pits, sumps and other clearings. Three wells (F-36, O-35 and N-01) were tied-in to the pipeline system,
the main stem of which runs 26km from well site F-36 to a compressor station in British Columbia
(Maxhamish d-36-1) and is known as the Shiha Pipeline (see Appendix A for Fort Liard South As-built June
2017 map). This trans-border pipeline is operated by Shiha Energy Transmission Ltd., a partnership
between the Acho Dene Koe Band and Paramount.

Poor economic conditions (i.e. low gas production rates and market value) prompted Paramount to
suspend production late in 2007 and then to formally deactivate the project in April 2008 (according to
National Energy Board (NEB) miscellaneous order M0-09-2008, which allows the deactivation of the
pipeline until such time as the NEB approves its abandonment). In the 2016-2017 Paramount abandoned
and decommissioned numerous sites. At this time, the Liard South Project is not operating except for on-
going surveillance and environmental monitoring. Future plans for the site include the completion of
abandonment at F-36 and the abandonment of 1-02 along with reclamation activities for the entire field
(where required).

2. Environmental Overview

2.1 Terrain, Soil and Permafrost

The Project areas occur within the Liard Plains MB Ecoregion; immediately to the south and east lies the
Liard Upland MB Ecoregion and, further to the west, the Central Mackenzie Plain Boreal Northern
Cordilleran (Ecosystem Classification Group 2007). In the Project areas local terrain, soils and vegetation
are directly representative of the Liard Plains MB Ecoregion, and to varying degrees the adjacent Liard
Upland. In general, the Liard Plain MB Ecoregion exhibits one of the warmest climatic conditions in the
NT. Productive deciduous, mixed-wood and conifer forests occur on the broad low-lying alluvial terraces
of the Liard River (Ecosystem Classification Group 2007). Meander scrolls have developed on the Liard
River floodplain, indicating an environment of active deposition and change. East of the Liard River plain
are the gently undulating lacustrine deposits and lacustrine veneers of the Trout Uplands.

Soils of the Liard Plain, mainly poorly drained Regosols, are relatively young, due to ongoing deposition
by the Liard River. Gleysols and Luvisols occur with lacustrine and till materials, while Organic soils occur
under wetlands (Ecosystem Classification Group 2007). Permafrost is uncommon and is defined as being
discontinuous sporadic.

Terrain, soils and permafrost in the Project areas have experienced relatively low levels of impacts prior
to clearing and development undertaken for previously approved Project components; these include well
leases, pipeline right-of-ways, access roads, sumps, camps and other facilities. Typical sources of potential
impacts included contamination resulting from spills and/or poorly managed waste; altered, local terrain
features (surface topography, site elevation, drainage patterns) resulting from soil movement; soil erosion
resulting from the removal of vegetative ground cover; and disruption of permafrost resulting in slumping
and erosion.



2.2 Vegetation

Vegetation characteristic of the Liard Plain MB Ecoregion reflects the relatively warm climate and moist,
rich site conditions (Ecosystem Classification Group 2007). Willow shrublands occur on recently flooded
areas along the Liard River. Drier upland sites on alluvial terraces contain mixed deciduous and mixed
wood forest of trembling aspen, balsam poplar and white spruce. Forest understories are often lush, and
include species such as low-bush cranberry, prickly rose, red osier dogwood, dwarf red raspberry,
meadow-horsetail and other herbs. On low-lying areas, rich willow-sedge fens occur.

2.3 Water and Aquatic Species

In the Liard Plain Ecoregion, water covers approximately 5% of the total land base, with the Liard River
being the dominant aquatic feature (Ecosystem Classification Group 2007). Numerous ponds, channel
marshes, and fens occur along the Liard River plain. The Muskeg River and Rabbit Creek, along with
numerous other small permanent and intermittent streams, drain into the Liard Plain MB Ecoregion from
the adjacent Liard Upland and Trout Upland ecoregions. Small shallow lakes occur in undulating areas,
mainly in the south half of the Ecoregion.

Both ground and surface water have the potential to be impacted through changes in water quality and
water volumes. Primary sources of impacts may include spills and/or releases, soil erosion, and water
withdrawal from specified lake sources. Water withdrawals, and the effects and management of
withdrawals, will continue to be addressed and managed as part of the new Type-B Water Licenses. To
mitigate the ongoing risk of impacts from erosion, spills, and releases, Paramount will continue to employ
specific industry best management practices and applicable mitigation measures along with the
associated Project Spill Contingency Plan.

2.4 Wildlife

Wildlife species that occur in the region encompassing the Project area are those adapted generally
and/or more specifically with the topography, hydrologic systems and vegetation communities occurring
in the Liard Plain and Liard Upland ecoregions. Characteristic mammal species include moose, black bear,
beaver, fox, wolf, lynx, marten, mink, snowshoe hare, wolverine, weasel and red squirrel. To a lesser
degree species such as woodland caribou occur throughout the region. Common bird species include bald
eagles, hawks, falcons, chickadees, northern shrike, redpolls, ravens, Canada jays, woodpeckers, sandhill
cranes, grouse and owls. Common fish species include northern pike, grayling, walleye, burbot, suckers,
whitefish, and a number of species of forage fish (i.e. minnows).

Overall, wildlife species’ habitats and populations have been exposed to relatively low levels of impacts
from approved developments that comprise the existing Projects. Sources of impacts have included the
clearing and construction for well leases, the battery site, access roads, sumps, camps and other facilities.



3. Regulatory Framework

Managing oil and gas wastes in the NWT is challenging, due in part to the complex regulatory regime.
Minimal waste facilities add to the complexity: if waste must be moved outside of the NWT for disposal,
the regulatory regime becomes even more complex (see CAPP, 2009). In the past for the Liard South
project area Paramount received oil and gas approvals from the National Energy Board (NEB). Since
devolution and the creation of the Qil and Gas Regulator for Oil and Gas Operations (“OROGQ”) in the
NWT, Paramount receives oil and gas approvals from OROGO. Paramount still holds an NEB approval
related to the Shiha Pipeline.The Mackenzie Valley Land and Water Board (MVLWB) regulates the use of
land and water and the deposit of waste through the issuance of Land Use Permits (LUPs) and Water
Licences (WLs).

3.1 Assessment Processes

The Liard South project area has been the subject of an Environmental Assessment processes and
preliminary screening prior to licencing and permitting of activity. In 1998 an Environmental Impact
Assessment (EIA) focusing on two exploratory wells (F-36 and 1-03); using existing cut lines for access and
locating work camps/staging area was conducted. Also, in 1998 an Environmental Impact Assessment
(EIA) focusing on four exploratory wells (A-01, K-46, C-02 and P-57); it included winter access roads, all on
existing cut lines; siting four temporary work camps and using borrow pits. In 1999 an Environmental
Impact Assessment (EIA) focusing on ten exploratory wells (O-35, G-35, E-37, M-25, I-46, G-47, 1-23, L-24,
C-58, C-02 and 1-02); the barge landing, nine camp sites; 34.6km access plus 3.3km winter road; a water
well; surface water withdrawal and borrow pits. A Heritage Resources Impact Assessment was conducted
by Paramount for Fort Liard Drilling Project and NWT Portion of the Shiha Pipeline Project NWT
Archaeologist's Permit 99-890 in 2000. It is important to note that several of the components that were
assessed were never permitted, licenced or built.

3.2 Regulatory Approvals

Table 1 below lists Paramount’s current LUPs and WLs for the Liard South Project Area. Given the current
state of the projects (built and in some instances decommissioned and/or suspended) the scope of the
LUPs and WLs are very limited. Activities contemplated include maintenance, access, suspensions and
abandonments, reclamation and remediation. It is important to note that OROGO is the regulator for the
down-hole activities of suspension and abandonment: however, surface use, waste disposal and water
use for these activities is within the jurisdiction of the MVLWB.

Table 1: Current LUPs and WLs

Liard South Registry Link
MV2016A0010 https://mviwb.com/registry/MV2016a0010
MV2016L1-0002 | https://mviwb.com/registry/MV2016L1-0002




4. Waste Management Strategy

Poor waste management practices can result in direct or indirect adverse environmental effects and can
pose health and safety risks to employees and members of the general public. Furthermore, poor waste
management practices can ultimately result in substantial financial and legal liabilities. To prevent poor
waste management practices and minimize potential adverse effects to environment, health and safety,
Paramount Resources Ltd. (Paramount) has developed this Waste Management Plan (WMP), which falls
under Paramount’s Health, Safety and Environment Policy (Appendix 2).

The basis of Paramount’s waste management system is the waste management hierarchy (Figure 1). The
overriding principle of the waste management hierarchy is the reduction, if not the elimination, of both
the volume and toxicity of waste. In the waste management hierarchy, disposal is the least preferred
waste management option. Disposal also involves the greatest potential liability.

Project personnel and contractors are expected to adhere to the Waste Management Plan along with
Permit and Licence conditions related to waste management and disposal. Paramount further reduces
operational risk by using a management framework called the Paramount Operational Excellence
Management System (POEMS). Issues of non-compliance discovered by Paramount or by regulators will
be addressed quickly and appropriately. Paramount onsite field supervisors and HSE advisor are
responsible to ensure compliance by contractors. Paramount onsite field supervisors and HSE advisor
report to the appropriate office staff (identified in Appendix 4).

4.1 Waste Minimization

Waste minimization includes source reduction (reducing the amount and/or toxicity of waste generated).
In some cases, reduction at the source will not yet be technically possible or economically feasible.
Therefore, opportunities for reuse (reusing materials without changing the physical properties), recycling
(reusing materials by changing the physical properties) and recovery (extracting a useful component) will
be investigated for all wastes that are unavoidably generated.

The concept of waste minimization is a cornerstone to the Environmental Protection Plan: waste that is
not generated need not be managed. Waste that is generated but is of the lowest possible volume and/or
toxicity, can be managed most cost-effectively. Potential benefits to a waste minimization program are:

. increased revenue;

. reduced costs of operating, materials, waste management and disposal,
. energy, and facility cleanup;

. improved operating efficiency;

o reduced regulatory compliance concerns;

o reduced potential for both civil and criminal liability; and

. enhanced public perception of the company and the industry as a whole.



Minimization
Includes source reduction (reducing the amount and/or
toxicity of waste generated), reuse (reusing materials
without changing the physical properties), recycling (reusing
materials by changing the physical properties) and recovery
(extracting a useful component).

Figure 1: The waste management hierarchy presents options to minimize the amounts and hazard of
waste.

4.2 Waste Treatment and Disposal

Waste treatment is any method, technique, or process that changes the physical, chemical, or biological
character of a waste. Treatment renders the waste less hazardous and, therefore, recyclable or safer to
transport, store, and dispose of. Treatment should be investigated for any waste that is unavoidably
generated and that cannot be reused, recycled or recovered. Waste disposal generally is the discharge,
deposition, injection, dumping or placing of any waste into or on land, water or air. Table 2 describes
various waste treatment and disposal options.



4.3 Waste Characterization and Classification

Waste characterization is the assessment of the physical, chemical and toxicological characteristics (e.g.,
properties) of the waste. Refer to and Directive 58: Qilfield Waste Management Requirements for the
Upstream Petroleum Industry (AER, 1996); Waste Profile Sheets (CAPP, 2006) and Oilfield Waste
Management in the Northwest Territories (CAPP, 2009) to assist with the characterization of common
waste. Once a waste has been characterized, it can be classified into one of two classes: hazardous waste
and non-hazardous waste (Figure 2).

Given that the project areas are in states of deactivation, suspension or abandonment waste generation
is limited. Waste will be created during further short-term activities such as suspension, abandonment
and reclamation. The majority of wastes created will be either from camp operations or well operations.
Waste would be stored for a short amount of time at well sites and camp sites, then transported to an
approved facility outside of the Northwest Territories. Estimates for volumes of waste are as follows:

e 15m3 of cement returns per well for abandonment activities;

e 15m3 of well fluid per well for abandonment activities;

e 10m3 garbage per abandonment;

e Camp garbage of 15 m? per well abandonment;

e Temporary camp grey/black water is estimated at 0.33m3 per person per day.

Waste will be stored as per Table 5 and any conditions in project approvals.



Table 2: Treatment / Disposal Options for the Fort Liard Project.

Option

Class?

Description®

Bioremediation — is the breakdown

of oilfield wastes to carbon dioxide

and water using natural biological
processes.

Additional details will be included in
Closure and Reclamation Plan,
subject to Plan approval by the

MVLWB.

Bio-cell*

Bio-cells are constructed to optimize the air
exchange for aerobic degradation and provide a
method of controlling the moisture and nutrient

requirements of the microorganisms. Bio-cells
can be constructed as sub-grade containment
areas in the earth’s surface or pre-constructed
containment devices.
Option for contaminated soil

Bio-pile*

Bio-piles operate on the same principles as bio-
cells, but they are constructed above grade on
the earth’s surface.

Option for contaminated soil

Land Farming*

Land farming is process of mixing contaminated
soil or subsoil with topsoil to augment the
degradation process.

Mulching*

Mulchers use a powerful rotating head to grind
trees to "mulch".
Option for re-established vegetation on
previously cleared and permitted areas

Biodegradation

A type of oilfield waste management facility
where oilfield wastes are biologically degraded in
a contained and controlled environment,
whether it is in an impermeable cell structure

Thermal Treatment — is an effective
method for removing organic
components in oilfield waste. The
treatment may involve destruction,
recovery or reduction of the
contaminants and/or waste material
in which it is found.

Facility (biocell) or piled on an impermeable liner
(biopile).
Option for contaminated soil
Campsite Campsite incinerators have a burning capacity of

Incinerators*

less than 90.7 kg/hr and are used to dispose of
only kitchen waste.

Open Burning*

Open burning of select wastes (See Appendix 1
for details) may be suitable, as no economical
recycling exists. The Forest Protection Act (NWT)
requires that anyone wishing to start or kindle a
fire during the closed season (May 1 to
September 30) within a forested area must
obtain a Permit to Burn from the local Renewable
Resource Officer

Recycling Depots/Facilities

Recycling
Depots/Facilities

The physical properties of various materials are

changed at recycling facilities. Often, materials

are accepted at depots for sorting and holding
prior to delivery at facilities.




Option Class® Description®

Vendors may accept used containers (e.g.,

Vendor Programs propane tanks) for reuse and/or recycling.

Notes:
e * Potential local waste treatment / disposal option.
e 1 C(Classes and Descriptions are According to Alberta Regulation.

Moving Documents required See Table 5 for waste-specific See Table 5 for waste-specific
when transporting management options management options

See Table 6 for waste-specific
management options

Figure 2: Waste identification, classification and segregation flowchart.

4.4 \Waste Segregation

Waste segregation is an important step towards minimizing waste, as it prepares the waste for further
processing. Through waste segregation, recyclable wastes can be separated from disposable wastes and
hazardous wastes can be separated from non-hazardous wastes, which is important as hazardous waste
is always more difficult to manage. Waste segregation will create a variety of options, other than disposal,
resulting in environmentally conscious waste management. Ultimately, these options will allow
Paramount to reduce waste disposal costs. Figure 3 and Table 3 illustrate Paramount’s segregation
strategy and provides insight into how waste will be processed.



General
Recyclables

Industrial
Recyclables

Kitchen Waste

Figure 3: Segregation diagram for generated waste (see table 2 for details).

® ©OOO

LEGEND
Recycled at appropriate and approved facilities (see Table 3)
Incinerated locally
Open Burned locally with a Permit (or alternatively incinerate locally)

Disposed at appropriate and approved facilities (see Table 3)




Table 3: Waste Segregation Details

] Container .
Container Label Details
Type
Wildlife
Various proof waste General & Industrial Non-hazardous Waste
General & Receptacle
Industrial
. Wildlife - .
Non- Kitchen Foodstuff, paper products, plastic film wrapping,
proof waste
hazardous Waste etc.
Receptacle
Waste
Untreated Temporary . .
i Excess slash, construction material, etc.
Wood stockpiles
Wildlife
Beverage
. proof waste General Recyclables
Containers
Receptacles
Plastic Wildlife
Grocery proof waste Keep clean and dry in a big disposal bag.
Bags Receptacles
Household hazardous waste [aerosol paint/sprays;
acetone; air fresheners (aerosol); ammonia; all-
General purpose cleaners; antifreeze; barbeque starters;
Recyclables batteries (household and vehicle); brake fluid and
lining; butane refills; degreasers; car
Wildlife waxes/polishes; disinfectants; furniture
Various proof waste polish/wax; gasoline; drain cleaners; insecticides;
Receptacles kerosene; lacquers; nail polish and remover; oven
cleaners; paint thinners; photographic chemicals;
paint and varnish; rust remover; turpentine; smoke
detectors; spa and pool chemicals; waxes; wood
preservatives/finishes]; cell phones; electronics;
ink cartridges; milk jugs and cartons and tires
Industrial
Oilfield waste
Hazardous - bin Industrial Hazardous Waste
Waste
. Oilfield waste .
Plastic bi Industrial Recyclables
Industrial n
Recyclables Scrap Qilfield waste
Metal bin
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Contai
Container Label ontainer Details
Type
Used Oil Oilfield
Waste Bin;
Used Oil Oilfield
Filters Waste Bin

4.5 Waste Storage

Because of local treatment/disposal and access limitations, waste may need to be stored for short periods
while awaiting transport to appropriate and approved facilities. Wastes could be stored at any location
in the project areas where activities are taking place. Paramount will identify where waste will be stored
in a given activity season to Inspectors and the MVLWB as part of the commencement of the land- use
operation notification. Waste should be removed from project locations and areas as soon as practical
and in the same season as activities when feasible. Therefore, storage areas and containers become
important considerations. General principles for the storage of non-hazardous waste are listed below.

1. The regular collection, grading and sorting of waste contribute to good housekeeping
practices.

2. Placing scrap containers near where the waste is produced encourages orderly waste disposal
and makes collection easier. The location of the stockpiles should not interfere with work but
they should still be readily available when required.

3. Storing kitchen waste in a manner likely to attract wildlife is a violation of the NWT Wildlife
Act. The following recommendations will minimize the attraction of carnivores to a camp:

(0}

(0]

(0]

(0]

Kitchen wastes should be incinerated daily. If kitchen wastes must be stored, airtight,
sealed containers to prevent wildlife from being attracted to odors must be used.

All food in the camp should be stored in the kitchen or in a building attached to the
kitchen, to ensure that there is only one area where food odors occur.

Storing all food, waste, recyclables and debris that may attract wildlife within sealed
animal proof containers until final disposal.

Ensuring sealed animal proof containers are cleaned once emptied to minimize the
attraction of wildlife

All grey water pits should utilize a grease trap, have lime added to them every second day
and be covered to minimize odors and the potential attraction of carnivores.

No wildlife should be purposefully encouraged to habituate to human presence (i.e., do
not feed wildlife).

4. All waste receptacles should be clearly labeled and in good condition, not leaking and
protected from the weather.

5. Inspect waste receptacles weekly and note any deterioration or corrosion in an inspection
log. Clean-up any messes immediately.

11



General principles for the storage of hazardous waste are listed below [from the Guideline for Hazardous
Waste Management (GNWT, 2017)].

1. Drainage into and from a waste storage site should be controlled to prevent spills or leaks
from leaving the site and to prevent run off from entering the site.

2. Access to a waste storage site should be controlled. Only persons authorized to enter and
trained in waste handling procedures should have access to the waste storage site.

3. Waste storage sites should have emergency response equipment appropriate for the waste
stored on site. Furthermore, hazardous waste storage sites are expected to meet all local
bylaw and zoning requirements. It is recommended that the local Fire Chief be advised of the
storage facility and its content for emergency planning and response purposes.

4. Where long term storage of hazardous waste is required, quantity requirements (see
Schedule | Guideline for the General Management of Hazardous Waste in the NWT) should be
recognized. If quantity requirements are exceeded, the hazardous waste storage site should
be registered in accordance with Section 3.4 of Guideline for the General Management of
Hazardous Waste in the NWT.

5. Be sure that waste storage containers are compatible with chemical waste. Use containers
that are made of or lined with materials which will not react with, and are otherwise
compatible with, the waste to be stored. The original containers should be used, where
possible.

6. Be sure that waste storage containers are sound, sealable and not damaged or leaking.
Regular inspections for signs of leaks or deterioration should be performed and recorded.

7. Any container used to store hazardous waste must be labeled according to the requirements
of the Work Site Hazardous Materials Information System (WHMIS) of the Safety Act (2006)
or the relevant Transport Authority, if transport is planned.

8. Waste containers must be closed at all times, except when being filled. Do not leave funnels
in the containers.

9. Maintain a record of the type and amount of waste in storage.

Waste will be temporary stored at locations where it is generated, this includes wellsites and camp sites
identified on the Project Maps found in Appendix A. Waste will be removed in the same season during
and at the conclusion of operations.

4.6 Determining Destinations for Waste

Since local treatment and disposal options are limited, distance and shipping become the key
considerations when determining the best waste management options. Table 4 lists waste management
facilities currently closest to the Fort Liard, NWT Project area that may be used by Paramount.

4.7 Waste Transporting and Tracking

4.7.1 Waste Contractors

Transportation means will be carefully selected and checked with respect to health, safety and
environment (HSE) requirements. Transporters of waste will be provided with instructions on how to
handle emergency situations. When using waste contractors, the following details will be verified.

¢ Contracts with waste contractors contain appropriate provisions regarding HSE.

12



¢ Equipment provided for the storage and transport of wastes, such as waste bins or containers and trucks,
are in good working order prior to being accepted by Paramount.

¢ Waste materials transferred to contractors are packaged and labeled appropriately.

¢ Shipping documentation is completed in accordance with approved procedures and rests with
Paramount at the end of the project.

* Waste consignments reach the specified final disposal site and are disposed of at an approved facility.
¢ Transportation costs and tipping fees are a major component of the waste management program and
require close monitoring and control.

4.7.2  Trucking

At its most efficient, trucking occurs on a “back haul” when goods have been transported to Fort Liard.
The ideal situation is to take advantage of the back haul. Therefore, anyone responsible for arranging the
transport of goods to Fort Liard will be responsible for arranging a back-haul load. The Operations
Manager (see Appendix 4 for contact information) can be consulted for assistance in identifying back haul
loads.

4.7.3 Tracking Hazardous and Non-Hazardous Waste

Paramount’s hazardous waste generator registration number is NTG 000104. The Federal Transportation
of Dangerous Goods Act and Regulations (TDG) identify requirements for the transportation of dangerous
goods. According to these regulations, Paramount is responsible for the safe handling and transport of
all hazardous material. It is Paramount’s responsibility to ensure that anyone involved in the handling,
offering for transport or transporting dangerous goods must be trained and certified or working under
the direct supervision of a trained and certified individual.

MOVEMENT DOCUMENTS
When completed, project produced Movement Documents provide:
¢ detailed information on the types and amounts of wastes being shipped;
¢ a record of various firms or individuals involved in the shipment; and
¢ information on the treatment storage, and/or disposal of wastes when they reach their final destination.

A Movement Document must be used for all shipment of hazardous wastes as defined in the province or
territory of destination or origin and Interprovincial Movement of Hazardous Waste Regulations.
Paramount will utilize Movement Documents for non-hazardous wastes as well.

Movement Document completion instructions are provided in Figure 4 and Table 4 as well as on the
reverse side of each Movement Document. Further assistance in completing a Moving Document may be
obtained by referring to the DRAFT - Instructions for Completing Each Item on the Movement Document
(Environment Canada, 2017) or by contacting the Motor Carrier Services of the GNWT Department of
Transportation.

MOVEMENT DOCUMENT DISTRIBUTION
All Movement Documents must be tracked through their cycle by the waste generator. Movement
Documents must be kept on file for a minimum period of two (2) years.

¢ Consignor (i.e., Paramount) forwards copy 1 (white) to the appropriate territorial authority and retains
copy 2 (green).

13



* The carrier takes copies 3, 4, 5 and 6 with the shipment to give to consignee/receiver (i.e., facility).

* The consignee completes part C and forwards copy 3 (yellow) to the appropriate authority.

¢ The consignee gives copy 4 (pink) to the carrier, retains copy 5 (blue) and forwards copy 6 (brown) to
the consignor. The consignor forwards a photocopy of copy 6 (or faxes copy 6) to Paramount’s
Environmental Specialist, HSE Department (see Appendix 5 for contact information). Once the HSE
Department receives a photocopy of copy 6, information is entered and stored in a database for
Paramount’s use.

5. Waste Specific Management Options

Management options for wastes generated by the oil and gas sector in the Northwest Territories are very
limited because of little to no waste infrastructure. Therefore, waste generated by the Fort Liard Project
is primarily treated or disposed off-site.
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Table 4: Movement Document Completion Instructions

BOX # | Box label Instructions for Box Entries

Paramount Resources Ltd.
Suite 2800 421 7" Avenue
Generator & SW

Registration No. Calgary, AB T2P 4K9
Telephone No.:
403.290.3600

Registration No.: NTG000104

Water Treatment Plants

Intended - -
. Tervita Energy Services -
Receiver - See waste facility brochures below.
Newalta Corporation

[~]

Provincial Code

Shipping Name

Class

UN No.
Packing Risk
Group

See Table 5

[x¥ %N Y %)

(NN

Enter the quantity of waste being shipped in metric units. Indicate the units

tity Shipped
Quantity Shippe used as with either kilograms (kg) or litres (L). If the exact amount of waste

and Units is not known enter “est.” Before the number for an estimated amount.
Enter the number of individual packages used to ship waste in the column
head “No.”
Code Container
01 Drum
02 Tank
@ Packaging Enter the _codes for the type Bulk (e.g., Vac Truck, End Dump,
of packaging used in the 03 etc.)
shipment in the column 0 Carton
headed “Codes”.
05 Bag
06 Roll off or lugger
07 Other (e.g., pail, palette, etc.)
Physical state Enter the physical state of the waste as solid (s), liquid (I) or gas (g).
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Table 5 Paramount Resources Ltd. NWT Abandonment Waste Stream and Waste Management Plan.

Because of the small volume of various wastes which may be generated during this activity, a combination waste bin will be provided, and a specialized waste management contractor will handle
disposal of the contents at the end of the project

Waste

Aerosol Cans
(flammable)
Aerosol Cans (non-
flammable)

Barrels, Pails
(Completely Empty)

Batteries (Dry Cell)

Batteries (Dry Cell)

Boiler Blowdown Water
(contaminated withHAZ
material - dependenton
boilerchemicals)

Boiler BlowdownWater
(non-contaminated with HAZ
material)

Cardboard

Cement Returns

Chemicals (inorganic)

Constructionand

Demolition Material
(uncontaminated)
Contaminated Debrisand Soil
(Chemical/Solvent/Oil/
Produced Water)

Corrosion Inhibitor/Oxygen
ScavengerSolutions

Filters — Lube Oil

Filters — Reverse Osmosis
(Granular Activated Carbon, Silica
Sand)

Storage

Waste Bin-HAZ

Waste Bin-HAZ

Waste Bin

General Recyclable—
Various [see
Guideline for the
Managementof
Waste Batteries
(GNWT, 1998)for
recommendation]

Steel Tank

Steel Tank
Stockpile

Retarded or diluted
in steel tank

Original Containers

Stockpile

Contact Paramount
Environmental Dept

Original Containers

Waste Bin-HAZ

Waste Bin- non HAZ

NWT
Classification

HAZ

HAZ

Non-HAZ

Non-HAZ

HAZ

HAZ

Non-HAZ
Non-HAZ

Non-HAZ

HAZ

Non-HAZ

HAZ

HAZ
(depending on
flash point and
BTEX content)

Non-HAZ

BC
Classification

HAZ

HAZ

Non-HAZ

Non-HAZ

HAZ

HAZ

Non-HAZ
Non-HAZ

Non-HAZ

HAZ

Non-HAZ

HAZ

HAZ
(depending on
flash point and
BTEX content)

Non-HAZ

AB
Classification

DOW

bDow

Non-DOW

Non-DOW

DOW

DoOw

Non-DOW

Non-DOW

Non-DOW

DoOw

Non-DOW

DOW
DoOwW
(depending on

flash point and
BTEX content)

Non-DOW

17

AER
Code

WSTCGS

EMTCON

EMTCON

BATT

BATT

BLBDWT

BLBDWT

Cement

INOCHM

CONMAT
SOILCH

SOILCO
SOILPW

CORINH

FILLUB

FILWTT

Shipping
Name

AEROSOLS,
flammable

AEROSOLS, non
- flammable

Batteries, dry,
containing
potassium
hydroxide

solid, electric

storage

Environmentally
hazardous
substance, liquid,
N.O.S.

Class

2.1

2.2

UN #

UN1950

UN1950

UN3028

UN3082

Packing
Group

Dependent on specific waste characteristics

(consult TDG Regulations)

Dependent on specific waste characteristics
(consult TDG Regulations)

Dependent on specific waste characteristics
(consult TDG Regulations)

Environmentally
Hazardous
Substance, Solid
N.O.S. (lead)

Filters (Media) -
Water Treatment

9

UN3077

Disposal

Turnkey management of HAZ
waste provided by contractor
Turnkey management of HAZ
waste provided by contractor
Turnkey managementof non-
HAZ waste providedby
contractor

Turnkey management of non-
HAZ waste provided by
contractor

Turnkey managementof
non-HAZ waste provided by
contractor

Service rig contractor to
arrange transport & disposal
at licenced facility in BC or AB

Service rig contractor to
arrange transport & disposal at
licenced facility in BC or AB
Incinerate daily

Transport & disposal at
licenced facility in BC or AB
Contact Chemical Waste
Exchange

Turnkey managementof non-
HAZ waste providedby
contractor

Contact Paramount
Environmental Dept for
approved landfill location
Turnkey management of HAZ

waste provided by contractor

Turnkey management of HAZ
waste provided by contractor

Turnkey managementof non-
HAZ waste provided by
contractor



DOW:

Packing Group:
Packing Group |

Packing Group Il
Packing Group Ill

Waste

Grease Cartridges
(Completely Empty)

Hydraulicand
Transmission Oil

Kitchen Waste

Incinerator (kitchen
waste)

Lead Based Products (Pipe

Dope/Greases)

Lubricating Oil
(Hydrocarbon and
Synthetic)

Metal (Scrap)
(uncontaminated)

Mud Sacks —

Completion/Abandonment

Pipe Dope Containers/Brushes
(Completely Empty & Dry)
Sewage (Temporary

Camps)

Thread Protectors —
Casing/Tubing

Water - Contaminated
Produced (Including
Brine Solutions)

Wash Fluids - Water

Water - Grey (Temporary
Camp)

Dangerous Oilfield Waste
A group in which dangerous goods are included based on the inherent danger of the dangerous goods.
indicates great danger
indicates medium danger
indicates minor danger

Storage

Waste Bin- non HAZ

Waste Bin- non HAZ

Temporary Waste
Receptacle

General & Industrial
non- HAZ Waste

Waste Bin-HAZ

Above ground
disposal tanks; L&P
Disposal Receptacles

Industrial Recyclable
— Scrap Metal

Waste Bin- non HAZ

Waste Bin- non HAZ

Sewage Sump or
Storage Tank

Waste Bin- non HAZ

Storage Tank

Steel Tank

Sewage Sump or
Grey water holding
tank

HAZ:

NWT
Classification

Non-HAZ

Non-HAZ

Non-HAZ

HAZ

Non-HAZ
(unless
containing
heavy metals
such as
Vanadium or
Lead

Non-HAZ

Non-HAZ

Non-HAZ

Non-HAZ

Non-HAZ

Non-HAZ

Hazardous

BC
Classification

Non-HAZ

Non-HAZ

Non-HAZ

HAZ

Non-HAZ
(unless
containing
heavy metals
such as
Vanadium or
Lead

Non-HAZ

Non-HAZ

Non-HAZ

Non-HAZ

Non-HAZ

Testing Required

Non-HAZ

AB
Classification

Non-DOW

Non-DOW

Non-DOW

DOW

Non-HAZ
(unless
containing
heavy metals
such as
Vanadium or
Lead

Non-DOW

Non-DOW

Non-DOW

Non-DOW

Non-DOW

Non-DOW
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AER
Code

EMTCON

HYDOIL

INCASH

LDDOPE

LUBOIL

SMETAL

EMTCON

EMTCON

THPROT

WATER

WSHWTE

Shipping
Name

Class

UN #

Packing
Group

Dependent on specific waste characteristics

(consult TDG Regulations)

Environmentally
Hazardous
Substance

UN3082

Disposal

Turnkey management of non-
HAZ waste provided by
contractor

Turnkey management of non-
HAZ waste provided by
contractor

Incinerate daily

Turnkey management of non-
HAZ waste (ash) provided by
contractor

Turnkey management of HAZ

waste provided by
contractor

Turnkey management of HAZ
waste provided by contractor

Recycle location - TBD

Turnkey management of non-
HAZ waste provided by
contractor

Turnkey management of non-
HAZ waste provided by
contractor

Transport & disposal at
licenced facility in BC or AB
Turnkey management of non-

HAZ waste provided by
contractor

Transport & disposal at
licenced facility in BC or AB

Transport & disposal at licenced
facility in BC or AB

Transport & disposal at
licenced facility in BC or AB
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Appendix 1. Project Maps and Surveys
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SURVEYED FOR

PARAMOUNT RESOURCES LTD.

BY: W.V.JOHNSON, CLS

JUNE, 2000

UTM coordinates are computed for Zone 10. Bearings were derived
from the bearing 13° 42' 31" computed between Fd. CLS 77, Post
C-02-2 and Wellcentre Spike for Wellsite C-02, and are referred to

meridian 123° W.

Distances are expressed in metres and decimals thereof.
Distances shown in traverse are measured distances reduced

to the horizontal at general ground level.

For the computation of coordinates measured distances have been

reduced to the UTM plane by multiplying them by an average
combined scale factor of 0.9995227.

Distances shown on grid area subdivisions are UTM plane.

Control monuments found
Monuments placed

Mkr. denotes metal marker post 2.0m long placed 0.30m away from Post.

Elevations were derived from Geodetic Survey of Canada

Monument 'Fort Liard' Elev.

=216.299 m.

Survey was completed prior to drilling; therefore well as drilled
may not necessarily agree with proposed location.

All coordinates shown are on 1927 North American Datum.
Coordinates were derived from Fd. CLS Post C-02-2 and Fd.
Wellcentre spike from Wellsite Plan Para et al Liard Unit C, Sec. 02,

Grid Area 60° 10, 123° 15..

Certified Correct and completed on the 14th day of June, 2000.

Canada Lands Surveyor

GEOGRAPHIC AND UTM COQORDINATES, (1927 NAD)
\ Station | Latitude |Longitude(W) | Northings Eastings
| CONTROL MONUMENTS
| Fd. CLS C-02-2 60° 00' 58.493" | 123° 16' 02.685" 6653044.322 485091.105
| WELLCENTRE G-02 60° 01' 05.336" | 123°15'59.410" 6653255.788 485142.689
| ! GRID AREA
Lo |
Tte—— ! N-01, NE 60° 01'00.051" | 123°15'56.250" 6653092.092 485190.968
T T N-01, NW 60°01'00.073" | 123°16'24.374" 6653094.561 484755.412
———————————————————— |- ------- N-01, SE 60° 00 45.050" | 123° 15'56.250" 6652628.047 485189.103
SHIHA ENERGY I N-01, SW 60° 00" 45.073" 123° 16' 24.375" 6652630.517 484753.493
/ PIL RIW l
\ A C%’}%’;a%% G | TRAVERSE STATIONS
PIL RIW | N-01-1 60° 00' 46.567" | 123° 16 08.305" 6652675.717 485002.570
\ / | TH'100' 60°00' 52.322" | 123° 16 05.569" 6652853.584 485045.677
| |~ [[PROPOSED WELL
\ S N-01 60° 00'52.339" | 123°15'58.517" 6652853.670 485154.889
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8 3 8 Fort Nelson ACP
GCM#602904
E-O01 F-01 G-01 H-01
PROPOSED \ \ GEOGRAPHIC AND UTM COORDINATES, (1927 NAD)
2 15m x 1.58km \ WELL LOCATION [ Latitude | Longitude | Northings | Eastings
ESCAPE ROUTE § Spruce PARAMOUNT ET EL LIARD | GRID AREA
\ B9, 10m? UNIT A, SECTION 01 NE 60° 10: 00: 123 15: 00: 6669792.783 | 486125.259
mNTop B-01 A-O1 NW 60" 10° 00° | 123" 30° 00" | 6669871.559 | 472250.651
el ProPosED. 0 coAbAcEn e NEW L\ T L\ C.L.S.77,Mkr, TRIPOD SE 60" 00" 00" | 123" 15° 00" | 6651230.973 | 486055.060
PROPOSED = ppAPACSFh 2| e e 7
71 61 51 41 31 21 1" I /“wn-:u. LOCATION i PROPOSED v Mkd. A-1-2 SW 60° 00° 00" [ 123* 30’ 00" [ 6651310.016 | 472110.252
, e v A 13 A—01, NE 6651695.018 | 486056.815
60" 00 ~{60° 00 = _E";‘C"Cégg km o A=01, NW 6651697.488 | 485621.095
o . ’ ” 11
= 90 19 29 13945.032 i 1= /7 NW.T. C.L.S.77.Mkr, TRIPOD A—01, SW 6651233.443 | 485619.285
n o Mkd. A—1—1 A—01, SE 6651230.973 | 486055.060
= = o 010" ' BRITISH COLUMBIA B PROPOSED WELL
, , Pog'c‘zrttered PgP T T T T T T T T T T T T T T Y A-01 |60°00°05.043" | 123115°04.769" | 6651387.263 | 485981.760
GRID AREA 600, 123*15 & om ‘Q’ \\
SCALE 1:100,000 ’ SCALE. 110,000 GEOGRAPHIC AND UTM_COORDINATES, (1983 NAD CSRS) ]
LE 1:10, Station | Latitude | Longitude | Northings | Eastings | Elew.
AREAS REQUIRED: [CONTROL MONUMENTS
Petitot(Publ. & Fixed) 6014'15.610" | 123°27°45.458" | 6677970.159 | 474381175 | 218.241
Wellsite control established using differentially corrected GPS observations. Fort Nelson ACP(Ad].) 58'4819.006 112243 55.382 1 6513401.082 | 515481.116 1 453.578
WELLSITE: 1 50m x1 50m - 2.25 ha. Coordinate transformation from NAD83 to NAD27 was performed us]ng Fort Nelson ACP(PUbI.) 58°48'19.005" | 122°43'55.373 6518401.051 515481.256 452.877
TEMP. CAMPSITE: 40 60 0.24 h the following values, +0.856 " N. and —6.257" W. Transformation values
. . mxoum = . a. were provided by NRCAN from a comparison of NAD27 coordinates for TRAVERSE STATIONS
CORRECTIONS REQUIRED BY LEGAL SURVEYS | 03/04/29 LIRAVERSE S IATIUNS
e £94/ ESCAPE ROUTE: 15mx1.58km = 2.37 h MON 10 NWT—-BC Bdy. (GSD S3HTO10) as shown on plan No. 51003 CLSR A—01-1 60°00°02.205" [ 12314'59.878" | 6651505.746 | 486057.747 | 517.39
REV.No. DESCRIPTION DATE . mxi. m = <. a. ong gubliséhelepDBS values, by virtue of Section 16, Canada OQil A—01—2 60°00'07.971" | 12315°01.267" 6651684.210 | 486036.900 517.31
N — an as nreguiations. Y g » g ™
McELHANNEY ASSOCIATES ACCESS: 15mx16.1km = 24.2 ha. Geodetie Survey of Canada published coordinate values for monument ‘Petitot’ A 60100°02.303" | 12314°06.468” | 6651505.744 | 486885.269
PROFESSIONAL LAND SURVEYORS TOTAL: 29.06 ha were held fixed. Adjusted values for Fort Nelson ACP GCM#602904 and TH “1 60 00.02.193” 123'15.06.172” 6651505.745 | 485960.233
10012 — 97th Ave. ’ : : comparison to Government of British Columbia published coordinates BC—NWT MON#12 60°00°01.541” [ 123%15'07.792" | 6651485.674 | 485935.060
McElhanney , o, 5 s rerzsg o0 are shown PROPOSED WELL
: , Fax: A—01 [60°00'04.187” | 123'15'11.026” | 6651567.714 | 485885.268 |

PLAN AND FIELD NOTES

OF SURVEY OF

PROPOSED EXPLORATORY WELL
PARAMOUNT ET AL LIARD

IN UNIT A, SECTION 01

GRID AREA 60° 10", 123" 15

NORTHWEST TERRITORIES
CANADA OIL AND GAS LAND REGULATIONS

EXPLORATORY LICENCE #381

SCALE 1:50,000
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e — e ——

SURVEYED FOR
PARAMOUNT RESOURCES LTD.

BY : W.V. JOHNSON, CLS
OCTOBER, 1998.

I, W.V. Johnson, of the City of Fort St. John, British Columbia, Canada
Lands Surveyor, make oath and say that | have in my own

proper person, according to law and the instructions of the

Surveyor General of Canada Lands, faithfully and correctly

executed the survey shown by this plan and field notes, and that

the said plan and field notes are correct and true to the best

of my knowledge and belief.

SO HELP ME GOD

Sworn before me at Fort St. John, W.V. Johnson, CLS

this 18th day of October, 1998.

R.O. Blackall, CLS

LEGEND

UTM coordinates are computed for Zone 10, central meridian 123° W.
Bearings were derived from differentially corrected GPS Observations
and are referred to meridian 123° W.

Distances are expressed in metres and decimals thereof.

Distances shown in traverse are measured distances reduced to

the horizontal at general ground level.

For the computation of coordinates measured distances have been
reduced to the UTM plane by multiplying them by an average combined
scale factor of 0.9995213.

Bearings & Distances shown on grid area subdivisions are NAD 27 UTM plane.
Authorized control monuments found ®
Monuments placed (@]

Mkr. denotes metal marker post 2.0m long placed 0.30m N.

Elevations were derived from Geodetic Survey of Canada

Monument ‘Petitot’ Elev. = 218.241m

Survey was completed prior to drilling; therefore well as drilled
may not necessarily agree with proposed location.

THIS SURVEY WAS EXECUTED DURING THE PERIOD
OCTOBER 13th TO OCTOBER 14th, 1998. BY W.V. JOHNSON, CLS

PARAMOUNT RESOURCES LTD.

WITNESS

DATE
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All coordinates shown are on 1927 North American Datum.

Wellsite control established using differentially corrected GPS observations.

Final coordinate values for control were transformed from NAD8B3
datum to NAD27 datum using National Transformation Version 2 pr:
Geodetic Survey of Canada published coordinate values for monument
were held fixed. Adjusted values for ‘Fort Nelson ACP’ GCM#602804 and

‘Petitot’

DID NOT MATCH SEISMIC LINE. WELL CENTRE PLACED
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com| to Government of British Columbia published coordinates
are shown below.
GEOGRAPHIC AND UTM COORDINATES, 31927 NAD}
Station | Latitude [Longitu orthings astings
CONTROL MONUMENTS
. 601415.436° | 12327°39.795° | 6677758.134 | 474467.253
Fort Nelson ACP(AJL) _ |58°4810.495" | 122'43'49.951" | 6518207.441 | 515568.813
X |_515568.539 |
NE 60° 10 00°] 123" 15 00°| 6669792.763 | 486125.250
NW 60° 10° 00°| 123" 30° 00" | 6669871.559 | 472250.651
SE 60" 00° 00°| 123 15° 00" | 6651230.973 | 486055.060
W 60° 00° 00°| 123" 30° 00" | 6651310016 | 472110.252
F—36, NE 60'05'30.211" | 12321°33.749" | 6661474.486_| 480009.709
F—36, NW 60°05'30.214" | 123'22°01.874" | 6661476.952 | 479575.140
F—386, SE 60°05"15.211° | 123°21°33.749"° |_6661010.443 | 480007.186
36, Sh [80055.2147] 12322°01.8747 | 6661012.900 | 479572562 |
IRAVERSE STATIONS
1 8" |_6661390.164 | 479250.101
482804.852
[ 6661393.964 | 479504.925 |

SEISMIC NOTE:
NO SHOT POINT TAGS WERE FOUND ON LINE 2-264.
SEISMIC COORDINATES, GIVEN FOR SHOT POINT 556
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PLAN AND FIELD NOTES

OF SURVEY OF

PROPOSED EXPLORATORY WELL
PARAMOUNT ET AL LIARD

IN UNIT F, SECTION 36

GRID AREA 60" 10’ , 123" 15’

NORTHWEST TERRITORIES
CANADA OIL AND GAS LAND REGULATIONS

SCALE 1:50,000
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SURVEYED FOR

PARAMOUNT RESOURCES LITD.

BY : W.V. JOHNSON, CLS
NOVEMBER, 1997.

LEGEND

UTM coordinates are computed for Zone 10, central meridian 123° W.
Bearings were derived from differentially corrected GPS Observations
and are referred to meridion 123° W.

d to

the horizontal at general ground level.

For the computation of coordinates measured distances have been
reduced to the UTM plane by muiltiplying them by an average combined
scale factor of 0.9995232.

Distances shown on grid area subdivisions are UTM plane.
Authorizeg control ts found

placed
Traverse Hub placed
Mkr. denotes metal marker post 2.0m long placed 0.30m N.
Elevations were derived from Geodetic Survey of Canada
Monument ‘Petitot’ Elev. = 218.241 m
Survey was completed prior to drllh?: therefore well as drilled may
not necessarily agree with proposed location.

poe

I, W.V. Johnson, of the City of Fort St. John, British Columbia, Canada
Lands Surveyor, make oath and say that | have in my own

proper person, according to law and the instructions of the

Surveyor General of Canada Lands, faithfully and correctly

executed the survey shown by this plan and field notes, and that

the sald plan and field notes are correct and true to the best

of my knowledge and belief.

SO HELP ME GOD

Sworn before me at Fort St. John, W.V. Johnson, CLS

this 23rd day of November, 1997.

THIS SURVEY WAS EXECUTED DURING THE PERIOD
NOVEMBER 14th TO NOVEMBER 17th, 1997. BY W.V. JOHNSON, CLS

PARAMOUNT RESOURCES LTD.

WTNESS

DATE
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19° 30"

00°

AREAS REQUIRED:

WELLSITE:
ACCESS:
CAMPSITE:

150mx150m = 2.25 ha.
20mx610m = 1.22 ha.
40mx60m = 0.24 ha.

TOTAL:

3.71 ha.
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All coordinates shown are on 1927 North American Datum.
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They are based on values for Found Wellsite Monuments Fd.CLS(1) L—46
DETAIL ‘B’ Grid Area 60" 10°, 123" 15’ and Fd.CLS(2) L—46 Grid Area 60° 123" 15,
SCALE 1:10,000
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N ° P GEOGRAPHIC AND UTM COORDINATES, (1927 NAD)

WELLSITE Station | Latitude |Longitude(W)| Northings | Eastings
PARAMOUNT ET AL LIARD \ CONTROL MONUMENTS
UNéZn/goniifuZ?gd)w \ L—46—1 6005'36.782" | 123-24'05.680" | _6661691.266 | 477663.419
| L—46-2 60°05'36.642" | 123'24'25.087" | 6661688.773 | 477363.541
o CLS 77 Mkr,TRIPOD | —— s
Mkr,TRIPOD 89'58'06" g1t K MK'd I—46—1 . | GRID_AREA
| 89" 30° 36 503.2',:69 —O\J . NE 60" 10° 00"| 123° 15’ 00" | 6669792.783 | 486125.259
% otos | 269° 30 02" 505.720 - A T NW 60" 10° 00" | 123" 30’ 00" | 6669871.559 | 472250.651
6253 || SE 60° 00' 00" 123" 15' 00" | 6651230.973 | 486055.060
- 247.402 CLS 77 Mkr,TRIPOD > . SW 60° 00° 00" 123" 30’ 00" | 6651310.016 | 472110.252
270"17'48" MK'd |—46-2 -~ ' |—46, NE 60'05'45.214" [ 123'22°29.999” | 6661943.459 | 479143.204
S .7 S~ |—46, NW 60°05'45.214" | 123'22'58.124" | 6661945.924 | 478708.690
PROPOSED N - ~J R, I—46, SW 60°05'30.214" | 123'22'58.124" | 6661481.882 | 478706.002
AN - |—46, SE 60'05'30.214" | 123'22°29.999” | 6661479.417 | 479140.571
40m x 60m X WELL LOCATION 7-~ TRAVERSE _STATIONS o
TEMP. CAMPSITE PARA ET AL LIARD TH ‘6013’ 60'05'36.835" | 125'25'49.587" | 6661691.405 | 477912.070
N P UNIT I, SECTION 46 |—46—1 60°05'37.070" | 123'23'17.027" | 6661695.711 | 478415.180
Fvo .- G ! I—46—2 60°05'34.023" | 123'23'01.336" | 6661600.018 | 478657.070
X’ PROPOSED | TH ‘6253’ 60°05'37.028" | 123'23'16.963" | 6661694.384 | 478416.158
NN | TH ‘9198 60'05'36.788" | 123'23'49.675" | 6661689.983 | 477910.699
. S, % 20m x 610m ! SEABACER W —
> SN 4 ACCESS \ PROPOSED WELL
<% \ |—46 [60°05'32.474" | 12322'53.612" | 6661551.415 | 478776.125 |
%2 !
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PLAN AND FIELD NOTES
OF SURVEY OF

PROPOSED EXPLORATORY WELL
PARA ET AL LIARD

IN UNIT |, SECTION 46

GRID AREA 60° 10", 123" 15’

NORTHWEST TERRITORIES
CANADA OIL AND GAS LAND REGULATIONS
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SURVEYED FOR
PARAMOUNT RESOURCES LTD.

BY : R.O. BLACKALL, CLS
JUNE, 1999.

LEGEND

UTM coordinates are computed for Zone 10, central meridian 123° W.
Bearings were derived from the bearing 89" 31’ 25" computed between

Fd. CLS 77 Wellsite Control Monuments L—46—1 Grid Area 60° 10’, 123° 15
and L—46—2 Grid Area 60° 10°, 123* 15’ and are referred to

the Meridian 123° W.

Distances are expressed in metres and decimals thereof.

Distances shown in traverse are measured distances reduced to

the horizontal at general ground level.

For the computation of coordinates measured distances have been

reduced to the UTM plane by multiplying them by an average combined
scale factor of 0.9995214. Coordinates were then adjusted to fit the
control.

Distances shown on grid area subdivisions are UTM plane.

Authorized control monuments found
Monuments placed
Mkr. denotes metal marker post 2.0m long placed 0.30m N.

Elevations were derived from Geodetic of Canada Monument
‘Petitot’ Elev. = 218.241m

I, R.O. Blackall, of the City of Fort St. John, British Columbia, Canada
Lands Surveyor, make oath and say that | have in my own

proper person, according to law and the instructions of the

Surveyor General of Canada Lands, faithfully and correctly

executed the survey shown by this plan and field notes, and that

the said plan and field notes are correct and true to the best

of my knowledge and belief.

SO HELP ME GOD

Sworn before me at Fort St. John, R.O. Blackall, CLS
this 06th day of July, 1999.

Survey was completed prior to drilling; therefore well as drilled may
not necessarily agree with proposed location.

THIS SURVEY WAS EXECUTED DURING THE PERIOD
JUNE __ TO JUNE __, 1999. BY R.0. BLACKALL, CLS

PARAMOUNT RESOURCES LIMITED

WITNESS

DATE
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AREAS REQUIRED:
WELLSITE: 150mx150m = 2.25 ha.
DECKING SITE: 50mx75m =  0.38 ha.
TEMP. CAMPSITE: 40mx60m = 0.24 ha.
TOTAL: 2.87 ha.

Fd.C.L.S.(1)
F-36

All coordinates shown are on 1927 North American Datum.
Wellsite control established using differentially corrected GPS observations.
Final coordinate values for control were transformed from NAD83
datum to NAD27 datum using National Transformation Version 2 program.
Geodetic Survey of Canada published coordinate values for monument ‘Fort Liard’
were held fixed. Adjusted values for Fd.CLS(1) F—36 Grid Area 6010°, 12315’
and comparison to published coordinates are shown below.

GEOGRAPHIC AND UTM COORDINATES, (1927 NAD)
Station | Latitude [Longitude(W)| Northings | Eastings
CONTROL MONUMENTS
Fort Liard(Publ. & Fixed) | 60°13'59.011” [ 123'28'31.881" | 6677255.686 | 473662.363
Fd.CLS(1) F—36 (Ad].) [60°05'27.349" | 12322'22.874" | 6661390.140 | 479250.165
cLS(1) F=36 (Pub.) 60°05'27.349" | 123'22'22.878" | 6661390.164 | 479250.101
| GRID_AREA
NE 60° 20’ 00" 123" 30° 00" | 6688433.574 | 472391.290
NW 60" 20’ 00" 123° 45 00" | 6688564.420 | 458587.270
SE 60° 10° 00"| 123" 30' 00" | 6669871.559 | 472250.652
SwW 60° 10° 00"| 123" 45 00" | 6670002.853 | 458376.311
1-02, NE 60°'11'45.001" [ 12329'59.999" | 6673119.912 | 472275.264
1-02, NW 60°11'45.027" | 123'30°28.124" | 6673124.007 | 471842.074
1-02, SE 60'11'30.001" [ 12329'50.999" | 6672655.861 | 472271.748
1-02, SW 60°'11'30.027" | 123'30°28.124" | 6672659.962 | 471838.504
TRAVERSE STATIONS
1-02—1 60°'11'29.885" | 123'30'18.576" | 6672654.446 | 471985.553
|-02-2 60°11'29.775" | 12330'43.260" | 6672653.978 | 471605.280
PROPOSED WELL
1-02 [ 60%11'34.008" | 123°30'18.797" | 6672782.014 | 471983.122

PLAN AND FIELD NOTES
OF SURVEY OF

PROPOSED EXPLORATORY WELL

PARA ET AL LIARD

IN UNIT I, SECTION 02
GRID AREA
NORTHWEST TERRITORIES

60° 20" , 123" 30’

CANADA OIL AND GAS LAND REGULATIONS

SCALE 1:50,000

Om 500m1000m 2000m 3000m

4000m

5000m

S ———

SURVEYED FOR

PARAMOUNT RESOURCES LTD.

BY : R.O. BLACKALL, CLS
JULY, 1999.

LEGEND

UTM coordinates are computed for Zone 10, central meridian 123" W.
Bearings were derived from differentially corrected GPS Observations
and are referred to Meridian 123" W.

Distances are expressed in metres and decimals thereof.

Distances shown in traverse are measured distances reduced to

"Certified Correct and completed on the 03rd day of July, 1999.

the horizontal at general ground level.

For the computation of coordinates measured distances have been
reduced to the UTM plane by multiplying them by an average combined
scale factor of 0.9995511. Coordinates were then adjusted to fit the
control.

Distances shown on grid area subdivisions are UTM plane.

Authorized control monuments found
Monuments placed .......cccoiiveeiiiiiieeiiiiiniiiicniirirenniceenerreneseaees

Mkr. denotes metal marker post 2.0m long placed 0.30m N.
Elevations were derived from Geodetic Survey of Canada Monument
‘Fort Liard’ Elev. = 216.299m

Survey was completed prior to drilling; therefore well as drilled may
not necessarily agree with proposed location.

PARAMOUNT RESOURCES LIMITED

WITNESS

DATE

*
<
R.O'Brian Blackall §
Comm. No. 1248 Q

Canada Land Surveyor
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9 s - ' |to Water Source as per UTM coordinates are computed for Zone 10, central meridian 123° W. I, R.O. Blackall, of the City of Fort St. John, British Columbia, Canada
N { drawings from Universal \ Bearings were derived from differentially corrected GPS Observations Lands Surveyor, make oath and say that | have in my own
TSR N T T T e A L AN . and are referred to Meridian 123° W. proper person, according to law and the instructions of the
\ V7 N T T e — I\ X ! Distances are expressed in metres and decimals thereof. Surveyor General of Canada Lands, faithfully and correctly
N PN T T T \ Distances shown in traverse are measured distances reduced to executed the survey shown by this plan and field notes, and that
8 S I ] the horizontal at general ground level. the said plan and field notes are correct and true to the best
.7 { ! T -- L For the computation of coordinates measured distances have been of my knowledge and belief.
.7 \ reduced to the UTM plane by multiplying them by an average combined HELP
N " // I | scale factor of 0.9995353. Coordinates were then adjusted to fit the SO HELP ME GOD
P 5 L | ! control.
g’ ,T L7 I. ! Distances shown on grid area subdivisions are UTM plane.
8 T8 / ? g e Sworn before me at Fort St. John, R0 Blackl. GLS
- ‘\ o’ Mkr. denotes metal marker post 2.0m long placed 0.30m N. this 06th day of July, 1999.
\ SOURCE Elevations were derived from Geodetic of Canada Monument
| L ‘Fort Liard’ Elev. = 216.299m
PROPOSED :
WELL LOCATION 6 \ Survey was completed prior to drilling; therefore well as drilled may
% Q 5 i not necessarily agree with proposed location.
o o |
M N PROPOSED 2 N NG NG s T e
¥ 8 ROReTSIDETRACK TARGET R
75 65 55 45 39, 25 15 5 .
D CB A
S u
4 r
. . THIS SURVEY WAS EXECUTED DURING THE PERIOD
S 3 All coordinates shown are on 1927 North American Datum. JUNE 25th TO JUNE 27th, 1999. BY R.O. BLACKALL, CLS
3 Wellsite control established using differentially corrected GPS observations.
Final coordinate values for control were transformed from NAD83
datum to NAD27 datum using National Transformation Version 2 program. PARAMOUNT RESOURCES LIMITED
Geodetic Survey of Canada published coordinate values for monument ‘Fort Liard’
were held fixed. Adjusted values for Fd.CLS(1) F—36 Grid Area 60°10°, 12315’
2 and comparison to published coordinates are shown below.
71 61 51 41 31 21 1 1 GEOGRAPHIC AND UTM COORDINATES, (1927 NAD)
L L Station | Latitude |[Longitude(W)| Northings | Eastings
60" 0 - , - —oe0 [CONTROL_MONUMENTS WTNESS
3 90 19 29 13945.032 2 Fort Liard (Pub. & Fixed)| 60'13'59.011" | 123'28°31.881" | 6677255.686 | 473662.363
" NN) Fd.CLS(1) F—36 (Adj.) 60°14'15.436" | 123°27°39.795" [ 6661390.271 479250.101
o -~ CLS(1) F—36 (Pub.) 60°05'27.349" | 123°22°22.878” | 6661390.164 479250.101
GRID_AREA — — DATE
GRID AREA 601 O', 123" 5' NE 60° 10’ 00" 123° 15’ 00" | 6669792.783 | 486125.259
SCALE 1:100,000 NW 60° 10’ 00" 123° 30' 00" 6669871.559 472250.651
SE 60° 00" 00 123° 15’ 00" | 6651230.973 | 486055.060
SwW 60° 00’ 00”| 123" 30’ 00" | 6651310.016 472110.252
0-35, NE 60°05'00.207" | 123°21°05.624" | 6660543.935 480439.341
0-35, NW 60°05°00.211" | 123°21°33.749" | 6660546.401 | 480004.663
0-35, SE 60°04'45.207" | 123°21°05.624" | 6660079.893 | 480436.873
0-35, SW 60°04'45.211" | 123°21°33.749”" | 6660082.359 | 480002.140
TRAVERSE STATIONS
L ADDED SIDETRACK TARGET 05/01/28 0—35—1 60°04'52.562" | 123'21'11.558" | 6660307.924 | 480346.367
REV.No. DESCRIPTION DATE 0-35-2 60°04'53.038" | 123°21'21.780" | 6660323.492 [ 480188.454
McELHANNEY PROPOSED WELL e
A LAND SURVEYS LTD. 0-35 |60 04'48.084 | 123°21°22.797 6660170.331 480171.904
8808 — 72nd Street PROPOSED SIDETRACK TARGET
McElhanney _ fort st John, British Columbia - " - "
Phone: (250)787-0356, Fax:(250)787—-0310 P-35 60°04'47.923" [ 123°20'54.323" | 6661063.000 480612.000
DATE : 99/07/02 JOB No.: 3111-07257WS &l
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Appendix 2: Paramount HSE Policy
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B2 2 2w st e L o i Health, Safety and Environment Policy

resources

Paramount Resources Ltd (“Paramount”) is committed to a culture where prevention of incidents that may
cause harm to people, property loss or an adverse impact on the environment is of the highest importance.

We believe that promoting operational discipline and consistency as detailed in the Paramount Operational
Excellence Management System (POEMS) is of critical importance in fulfilling our commitments in the areas
of health, safety and environmental protection. Our commitments include:

Worker Health and Safety: We will endeavor to ensure that all work performed for Paramount is
done so in a safe manner by competent workers using appropriate equipment It is a requirement that
work should only proceed once hazards have been identified and appropriate controls put in place to
prevent/minimize any potential incidents or loss.

All employees and contractors conducting work for Paramount have the right to stop or refuse work
that they consider to be unsafe or environmentally irresponsible without fear of repercussion.

Environmental Protection: We are committed to achieving a high standard of environmental
stewardship. We ensure that environmental protection is an integral component of our decision making
by identifying the potential environmental impacts associated with our activities and taking prudent
actions to prevent/minimize these impacts and reduce our environmental footprint.

Regulatory Compliance: We are committed to complying with all applicable Federal and Provincial
laws and regulations and recognized industry standards and practices. Individuals who violate
applicable laws and regulations will be held responsible for their actions.

Continuous Improvement: Incidents and potential incidents are reported and analyzed to
determine causes and identify corrective actions and shared learnings in order to reduce the risk of
recurrence. We review the adequacy and effectiveness of all our policies, processes, programs and
procedures on a regular basis to ensure they remain appropriate and up to date.

Paramount believes that its interests and those of its stakeholders, including the communities in which we
operate, are best served by diligently applying the principles, practices and procedures set out in POEMS in all
of our operations, and we will take steps to ensure that everyone working for Paramount supports and conducts
themselves in accordance with this management system.

1.H.T. Riddell

President and Chief Executive Officer

January 2018




Appendix 3: Beverage Container Preparation

Container Type Picture Instructions

Empty container
Do not need to crush

Aluminum Can

r Remove cap
fid Empty container
Glass Bottle Leave label on
Do not break or crush
5
) Remove cap
Plastic Bottle | Empty container
Leave label on
s
Drink Pouch Take straw out
-
Juice Carton Remove cap

Empty container

Empty container
Leave label on
Do not break or crush

Bi-melal Can

Empty container
Bag-in-a-Box Keep the bag and box
together

Remove cap
Large Milk Containers ' oot i syl
Squash container

Remove cap
Small Milk Containers F R,E... m.-.m-..r?;n
Leave label on

https://www.enr.gov.nt.ca/en/services/beverage-container-program/fag-beverage-container-program



https://www.enr.gov.nt.ca/en/services/beverage-container-program/faq-beverage-container-program

Appendix 4: Paramount Contact Information

Title

Completions Field Supervisor

Completions Supervisor

Road and Bridge Maintenance
Supervisor

Construction Supervisor

Director, HSE

Director, Asset Management

Environmental Coordinator

Director, Drilling &
Completions

Manager, Drilling and
Completions

Regulatory and Community
Affairs Advisor

Onsite HSE Advisor

Name

TBD

Richard Bean

TBD

Tyler Wilson

Darren Erdely

John Hawkins

lan Keir

Andre Poitras

Tim Wood

Terence Hughes

TBD

Contact
Telephone:
Email:
Telephone: 403-290-3640
Email: richard.bean@paramountres.com
Telephone:
Email:
Telephone: 403-290-6265
Email: tyler.wilson@paramountres.com
Telephone: 403-290-3664
Email: Darren.erdely@paramountres.com
Telephone: 403-817-5074
Email: john.hawkins@paramountres.com
Telephone: 403-817-5077
Email: ian.keir@paramountres.com
Telephone: 403-206-3895
Email: andre.poitras@paramountres.com
Telephone: 403-290-2919
Email: tim.wood@paramountres.com
Telephone: 403-206-3859
Email: terence.hughes@paramountres.com
Telephone:
Email:
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EXECUTIVE SUMMARY

Incineration is recognized as an effective and environmentally sound disposal method for a wide
range of wastes, and is used in facilities and jurisdictions across Canada. Waste generators
located in remote areas may have limited options for cost-effective and environmentally sound
waste management, and incineration may therefore be considered an appropriate waste
management option. Remote commercial activities, such as exploration and development of
natural resources, can create large volumes and varieties of wastes that must be managed
appropriately. Residual wastes from industry, research activities, and the health care sector
may require thermal treatment as an environmentally sound method to control the spread of
disease from plants, animals or humans. Furthermore, there are certain locations in Canada
where incinerating waste is an important means of avoiding potentially dangerous interactions
between humans and wildlife. In all cases, reduction and diversion should be the primary waste
management objectives, prior to considering any disposal option.

There are, however, some important potential environmental concerns associated with waste
incineration that must be addressed through proper equipment selection, operation,
maintenance and record keeping. These include potential releases of mercury, as well as
dioxins and furans (PCDD/F), which are persistent organic pollutants (POPs). Mercury and
POPs bio-accumulate in the environment and may cause adverse effects to human health and
the environment. They can also be transported over long ranges; data from measurements in
the North reveal concentrations far greater than what might be explained by local production.
Dioxins/furans can be generated when inadequate incineration technology is used or when an
incinerator is improperly operated. Mercury is not created in an incineration system; emissions
are directly related to the presence of mercury in certain waste materials. Therefore, the best
method to control mercury emissions is to limit the quantity of mercury in the waste fed to the
incinerator.

The Stockholm Convention on Persistent Organic Pollutants (POPs) (which entered into force in
May 2004 and to which Canada is a Party), identifies incineration as a potential source of POPs,
and establishes a range of measures to reduce and, where feasible, eliminate their release. It
also requires that the best available techniques (BAT) and best environmental practices (BEP)
be applied for both new and substantially modified sources of POPs. Additionally, the Canadian
Council of Ministers of the Environment (CCME) adopted the Canada-wide Standards for
Dioxins and Furans in 2001, identifying incineration for action to reduce emissions, and adopting
specific air emission standards. The CCME also adopted the Canada-wide Standards for
Mercury Emissions in 2000 which include limits on mercury emissions from incinerators. Both
mercury and dioxins/furans are on the List of Toxic Substances in Schedule 1 of the Canadian
Environmental Protection Act, 1999 (CEPA 1999).

The Technical Document for Batch Waste Incineration was developed to provide guidance for
owners and operators on proper system selection, operation, maintenance and record keeping,
with the goals of achieving the intent of the Canada-wide Standards for dioxins/furans and
mercury, and reducing releases of other toxic substances. The document includes:
e A discussion of the importance of reducing, reusing and recycling to divert wastes from
disposal;
o Methods for the selection of appropriate incineration technologies to meet specific waste
management requirements;
e Operational requirements that should allow batch incinerators to meet the intent of the
Canada-wide Standards for dioxins/furans and mercury, and to reduce the release of
other toxic substances; and



o Recommendations on record keeping and reporting.

This Technical Document focuses on minimizing dioxins/furans and mercury emissions from
batch waste incinerator systems ranging in size from 50 kg to 3000 kg of waste/batch, the latter
representing the largest batch incinerator currently in use in Canada. Batch waste incinerators
are those that operate in a non-continuous manner (i.e. they are charged with waste prior to the
initiation of the burn cycle, and the door remains closed until the ash has cooled inside the
primary chamber). Air emission testing completed by Environment Canada in 2002 using a
modern Canadian-built batch waste incinerator demonstrated that, when properly operated and
maintained, these systems are capable of meeting the Canada-wide Standards for
dioxins/furans (80 pg I-TEQ/Rm® @ 11% O,) and mercury (20 ug/Rm® @ 11% 0O,). Stack
testing can be carried out as required by the regulatory authorities (e.g. federal,
provincial/territorial) to verify that these standards are met.

The Technical Document recommends and describes a six-step process for batch waste
incineration:

Step 1 — Understand Your Waste Stream

Step 2 — Select the Appropriate Incinerator (or Evaluate the Existing System)
Step 3 — Properly Equip and Install the Incinerator

Step 4 — Operate the Incinerator for Optimum Combustion

Step 5 — Safely Handle and Dispose of Incinerator Residues

Step 6 — Maintain Records and Report

This process will assist owners and operators of batch waste incinerators to achieve the intent
of the Canada-wide Standards for dioxins/furans and mercury, and reduce the potential for
releases of other toxic substances to the environment.



OVERVIEW OF THE SIX-STEP PROCESS FOR BATCH WASTE INCINERATION

Step 1: Understand Your Waste Stream

The first step in managing waste is to understand the quantity and composition of the
waste that is generated. A waste audit should be completed, where practical, to:

o Determine the quantity of waste generated in the various parts of an operation;
e Characterize the waste from each type of operation;
e Examine the waste stream to determine what opportunities exist for:

0 Reducing the quantity of waste generated;

0 Reusing materials; and

0 Recycling as much as possible before considering disposal.

Where waste audits are not practical, it is still necessary to develop an estimate of the
waste quantities and characteristics before a strategy for waste diversion and disposal
can be completed. Owners should investigate waste generation and diversion data from
similar operations/facilities in order to estimate the waste types and quantities that will be
generated at their own facilities. Sources of such information may include industry
associations, waste industry consultants, provincial/territorial authorities and other
regulatory bodies.

Based on the results of the waste audit/characterization, an assessment of appropriate
disposal options should be undertaken. Where possible, disposal alternatives (other
than incineration) for the residual waste stream (i.e. post 3Rs — Reduce, Reuse,
Recycle) should be examined. When assessing disposal options, it is important to note
that waste should neither be open-burned nor burned in a barrel. In both cases, the
appropriate temperatures for a clean burn will not be achieved, and toxic contaminants,
in particular dioxins and furans, will be released.

Step 2: Select the Appropriate Incinerator (or Evaluate the Existing System)

The characteristics of the residual waste stream destined for incineration should be
incorporated into a call for proposals from incinerator manufacturers. Specifying the
quantity and composition of the waste stream will ensure that proposals include suitable
incinerators. It should be noted that incinerators built for a specific waste stream, such
as animal carcasses, liquid wastes and hazardous wastes, are available and should be
used as required.

For facilities with existing incinerators, owners/operators should reassess the suitability
of the existing system to manage the current waste stream.

For facilities incinerating more than 26 tonnes of waste per year, dual chamber
controlled air incinerators are the recommended configuration. These systems are
capable of incinerating a wide range of wastes and, when properly maintained and
operated, will achieve emissions of PCDD/F and mercury below the level of the Canada-
wide Standards. These systems should be equipped with a large secondary chamber
sized to provide a residence time of at least one second at a temperature higher than
1000°C, to ensure complete combustion and minimize PCDD/F emissions.

For facilities incinerating less than 26 tonnes of waste per year, “determined efforts”



as defined in the Canada-wide Standards for dioxins and furans' should be undertaken.
Should circumstances restrict the ability to use a dual-chamber incinerator with a large
secondary chamber, a single chamber incinerator with an afterburner should be used. It
should be noted that such systems are less likely to be able to meet the emission
standards than dual chamber incinerators.

Step 3: Properly Equip and Install the Incinerator

Building Considerations

¢ Incinerators should be installed inside a building to protect the equipment and the
operators from weather conditions.

¢ In designing the installation site, care should be taken to maximize clearance
between incinerator components, including the stack, and combustible
construction materials.

¢ Insulation should be used to protect combustible building materials.
The building should be equipped with sufficient fresh air inlet capacity for the
incinerator. Both combustion air and dilution air for the barometric damper are
required. Care should be taken to introduce air in a manner that does not lead to
low-temperature operating problems.

Equipment Considerations

The incinerator system should come complete with the following equipment to monitor
and record performance parameters:
e A scale to measure the weight of all materials charged to the incinerator; and
e A computerized process control and data acquisition system to store operating
data from the incinerator.

Operational data should be collected and stored, at a minimum, every minute that the
system is operating. The intent is to be able to summarize operating parameters during
start-up, operation and cool-down for every cycle. If the required operating conditions
are not achieved these data will allow the operators, the manufacturers and the regulator
to identify the contributing factors for the failure. From this information, operating
procedures can be adjusted to improve performance. Provisions should be made for the
manufacturers to be able to remotely access and review the operating data for trouble
shooting purposes.

It is highly recommended that batch incinerators not be equipped with heat recovery
devices. The temperature of the stack gases in heat recovery systems will be lower than
in systems without heat recovery, and may be in a temperature range that can lead to
the formation of greater quantities of PCDD/F. Similarly, air pollution control systems
are not recommended for batch waste incineration systems to control PCDD/F
emissions. Stack gases should be released directly to the atmosphere at temperatures
higher than 700°C to reduce the chances of the inadvertent formation of PCDD/F
through the de novo synthesis process.

If it is necessary to introduce additional waste to the incinerator during the burn cycle,
the incinerator should be equipped with a ram charge system to limit the disruption of
combustion in the primary chamber during the waste charging process.

' Available on-line at: http://www.ccme.ca/ourwork/air.html?category _id=97




Step 4: Operate the Incinerator for Optimum Combustion

Operational Considerations

Wastes received at the incinerator building should be separated according to their
heating value characteristics: wet or low-energy wastes (e.g. food waste); mixed wastes
with average energy values; and other materials with high energy values, such as oily
waste materials. To facilitate this separation, all waste should be collected in
transparent bags. To further assist with separation, wastes could be collected in
coloured-coded bags.

Batch incinerators are designed to accept wastes within a specified range of energy (i.e.
calorific) values. The operator should select waste from each category and mix it to
achieve the manufacturer’s specified input calorific value. Each bag should be weighed,
its source should be noted, and the total weight of each category should be tallied before
completing the loading. This information should be recorded by the computerized data
acquisition equipment installed with the incinerator. (Refer to step 6 for further record
keeping requirements).

Batch incinerator systems have limited charging capacity (both in terms of waste
quantity and the calorific value of the waste charge). To assist the operator with the
charging task, particularly for smaller incinerators, several batches could be weighed
and placed in their own containers prior to loading the incinerator. The same weighing
and logging procedures should be used for each batch and, once recorded, the batch
can be charged when appropriate.

When the incinerator is charged with the appropriate mix and quantity of waste, the
operator should close the door, ensure all interlocks are engaged, and start the burn
cycle. The operator should observe the burn for at least 15 minutes after ignition of the
primary chamber burner to ensure the volatility of the waste charged is not creating too
much gas for the secondary chamber to handle. The rate of combustion can be slowed
by reducing the quantity of under-fired air. The primary chamber should be operated in
the temperature range specified by the manufacturer (typically 500°C to 800°C).

When satisfied that the burn is proceeding in a controlled manner, the operator may
leave the incinerator area while the equipment completes the burn cycle.

The burn cycle should not be interrupted by opening the charging door until after the
burn is complete and the unit has cooled down. No additional waste should be added to
the primary chamber unless the incinerator is equipped with an appropriate ram feed
device.

When the burn is complete and the unit has cooled, the operator should open the door
only when wearing protective equipment such as gloves, dust mask, face shield and

goggles.

The operator should remove the ash from the previous burn cycle before reloading the
incinerator. Any unburned materials found in the ash should be recharged to the primary
chamber after the operator has cleaned the air ports, and before putting a fresh charge
into the incinerator.



Training Considerations

Operators should be properly trained by the incinerator manufacturer. The training
course should include, as a minimum, the following elements:

o System safety including identification of hazards that the operator should

recognize;

o Waste characterisation and how waste composition can affect operation;

e Loading limitations, including materials that should NOT be charged to the
incinerator, and the allowable quantities of different types of wastes that can be
charged;

Start-up procedures for the incinerator and the normal operation cycle;
Operation and adjustment of the incinerator to maximise performance;
Clean out procedures at the end of the cycle;

Troubleshooting procedures;

Maintenance schedule; and

Record keeping and reporting.

Managers should be involved in the training session so that continuity can be maintained
with different operators.

Step 5: Safely Handle and Dispose of Incinerator Residues

Ash from the primary chamber of the incinerator can contain materials deleterious to the
operator’s health and the environment. Operators should use personal protective
equipment when handling this material. The material should be carefully removed from
the hearth and placed in covered metal containers suitable for transporting the ash to an
approved disposal site. The operator should weigh, and maintain records of, the
quantity of ash produced.

Step 6: Maintain Records and Report

To demonstrate appropriate operation and maintenance of the incinerator, the facility
should maintain records and prepare an annual report containing at least the following
information:
o Alist of all staff who have been trained to operate the incinerator; type of training
conducted and by whom; dates of the training; dates of any refresher courses;
All preventative maintenance activities undertaken on the equipment;
Records of operation of the incinerator - in electronic format with full data backup;
Summarized annual auxiliary fuel usage;
A list of all shipments of incinerator residues, including the weight transported
and disposed of by type if necessary, and the location of the disposal site;
¢ Results of any emissions measurements or any ash sampling data collected
during the period.

All raw data records from the operation of the incinerator should be retained for
inspection by the appropriate authorities for the period designated by those authorities,
or for at least 2 years. The owner should work with the incinerator manufacturer or
supplier and the regulators to determine the appropriate level of summary data that
should be sent to the regulatory body (e.g. federal, provincial/territorial). The reports
should be approved by the facility’s senior management before submission.
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