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Statement of Qualifications and Limitations

The attached Report (the “Report”) has been prepared by AECOM Canada Ltd. (“AECOM?”) for the benefit of the Client (“Client”) in
accordance with the agreement between AECOM and Client, including the scope of work detailed therein (the “Agreement”).

The information, data, recommendations and conclusions contained in the Report (collectively, the “Information”):

e s subject to the scope, schedule, and other constraints and limitations in the Agreement and the qualifications contained
in the Report (the “Limitations”);

. represents AECOM'’s professional judgement in light of the Limitations and industry standards for the preparation of
similar reports;

e may be based on information provided to AECOM which has not been independently verified;

. has not been updated since the date of issuance of the Report and its accuracy is limited to the time period and
circumstances in which it was collected, processed, made or issued;

. must be read as a whole and sections thereof should not be read out of such context;
e was prepared for the specific purposes described in the Report and the Agreement; and

. in the case of subsurface, environmental or geotechnical conditions, may be based on limited testing and on the
assumption that such conditions are uniform and not variable either geographically or over time..

AECOM shall be entitled to rely upon the accuracy and completeness of information that was provided to it and has no obligation to
update such information. AECOM accepts no responsibility for any events or circumstances that may have occurred since the date
on which the Report was prepared and, in the case of subsurface, environmental or geotechnical conditions, is not responsible for
any variability in such conditions, geographically or over time.

AECOM agrees that the Report represents its professional judgement as described above and that the Information has been
prepared for the specific purpose and use described in the Report and the Agreement, but AECOM makes no other representations,
or any guarantees or warranties whatsoever, whether express or implied, with respect to the Report, the Information or any part
thereof.

Without in any way limiting the generality of the foregoing, any estimates or opinions regarding probable construction costs or
construction schedule provided by AECOM represent AECOM'’s professional judgement in light of its experience and the knowledge
and information available to it at the time of preparation. Since AECOM has no control over market or economic conditions, prices
for construction labour, equipment or materials or bidding procedures, AECOM, its directors, officers and employees are not able to,
nor do they, make any representations, warranties or guarantees whatsoever, whether express or implied, with respect to such
estimates or opinions, or their variance from actual construction costs or schedules, and accept no responsibility for any loss or
damage arising therefrom or in any way related thereto. Persons relying on such estimates or opinions do so at their own risk.

Except (1) as agreed to in writing by AECOM and Client; (2) as required by-law; or (3) to the extent used by governmental reviewing
agencies for the purpose of obtaining permits or approvals, the Report and the Information may be used and relied upon only by
Client.

AECOM accepts no responsibility, and denies any liability whatsoever, to parties other than Client who may obtain access to the
Report or the Information for any injury, loss or damage suffered by such parties arising from their use of, reliance upon, or
decisions or actions based on the Report or any of the Information (“improper use of the Report”), except to the extent those parties
have obtained the prior written consent of AECOM to use and rely upon the Report and the Information. Any injury, loss or damages
arising from improper use of the Report shall be borne by the party making such use.

This Statement of Qualifications and Limitations is attached to and forms part of the Report and any use of the Report is subject to
the terms hereof.

AECOM: 2015-04-13
© 2009-2015 AECOM Canada Ltd. All Rights Reserved.
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This document has been prepared by AECOM Canada Ltd. (“AECOM”) for sole use of our client (the
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document. No third party may rely upon this document without the prior and express written agreement of
AECOM.

Prepared for: The City of Igaluit AECOM
RPT-2021-10-12 - Igaluit - West 40 Landfill Closure and Reclamation Plan - 60658262 - Final Rev 1.docx



West 40 Landfill The City of Iqaluit
Project number: 60658262

Table of Contents

1. [T go e 18 T3 { o o I
I T = 7= T (o {0 U T PR PURPR
7S 11 (= I TSy oo o SR
G T 2 =To [ U] = (o] VSR SUPSUPR

2. (0310110 (=3 d = o TP 2
220 B € 1= Lo [ o PP RP 2
D O - o T D 1= o [ o PRSPPI 2
2.3 Surface Water Management...........ccuuiieiiiiiieiiiiee ettt et e e e e e st e e e s snbee e e e nnnaeeeeeneeas 2
D Y| (=3 R To F= T g =110 o T 3
D T =0 Y- A [0 1T =Y 3
2.6  Implementation SChEAUIE ..........oooiiiii e e a e 3

3. Closure and PoOSt ClOSUIE COSES.......c.ooieiiiie ettt e e e et e e e e e e e et e e e e e e eeeenen 4

4, LR L= L= (1= 5

Tables

Table 1. West 40 Closure Cost ESHMALE ........coooiieeeiiee e e e e e e e 4

Table 2. West 40 Post Closure Cost ESIMAte .........uuueeiiiiiieee e 4

Appendices

Appendix A Figures

Prepared for: The City of Igaluit AECOM

RPT-2021-10-12 - Igaluit - West 40 Landfill Closure and Reclamation Plan - 60658262 - Final Rev 1.docx



West 40 Landfill The City of Iqaluit
Project number: 60658262

1. Introduction

1.1 Background

In 2020, AECOM Canada Ltd. (AECOM) conducted an airspace analysis to determine the remaining life
of the landfill. Based on the results of the report, the facility is nearing capacity and is expected to reach
closure by 2024. AECOM was retained by The City of Igaluit (The City) to develop a Closure Plan for the
West 40 Landfill (The Landfill) in preparation for this closure. It is important to note that this closure plan
will require updating once the landfill reaches actual closure to reflect the actual waste surfaces at time of
closure. The purpose of this report is to provide a proposed landfill cap design including grading and site
drainage based on the design top of waste developed to provide waste surface airspace until 2024.

1.2  Site Description

The West 40 Landfill is located on the south end of Baffin Island, on Frobisher Bay at 64°44'11” N latitude
and 68°32'14” W longitude. The facility serves the City of lgaluit, the largest community in Nunavut,
Canada. The City is located approximately 4 kilometres (km) from the waste management facility.
Annual precipitation in the lqaluit area is approximately 255 centimetres (cm) of snowfall and 19.2 cm of
rainfall. Average annual temperatures range from a low in January of approximately -29.7 degrees
Celsius (°C) to a high of approximately 11.4 °C in July.

Originally built in 1995, the landfill was expanded in 2001 and 2006 to extend the life of the facility and
provide run-off surface water management. The facility accepts a variety of waste including plastic,
paper, wood, organic waste, construction and demolition (C&D) materials and recyclable materials such
as scrap metal and tires, electronic waste and household hazardous waste (HHW). Waste is compacted
and covered with soil. From October 2017 to August 2020, approximately 48,990 cubic metres (m?3) of
waste is estimated to have been placed in the landfill. As of 2020,approximately 99,875 m? of airspace
remains until the landfill capacity is reached.

Surface water is currently managed by a series of perimeter berms that collect and contain run-off water
within the Landfill footprint. On-site run-off is collected in ponding and pumping areas to the east, west
and south of the landfill. These areas are then pumped to two off-site retention areas for storage and
settlement. The water is discharge to surface where it eventually flows to Koojesse Inlet after a period of
retention.

1.3 Regulatory

The Territory of Nunavut does not currently have regulations for the closure of waste management
facilities. The Nunavut Water Board (NWB) provides the approval for any proposed closure. The NWB
License requires that a closure plan be submitted to the NWB for approval as per Clause J.

The Northwest Territories (NWT) Guidelines for the Planning, Design, Operations, and Maintenance of
Modified Solid Waste Sites [2001-1330] (NWT, 2003) document regulations defines closure as the period
after the landfill has reached capacity. When this occurs, the construction of a final cover for an area
facilitates the long-term protection of the environment. The NWT guideline also specifies that the final
cover system shall be capped with a minimum of 600 millimeters (mm) of material preferably clay and
graded to positive drainage. It also specifies that the site should be stabilized with soil or equivalent to
prevent erosion of the cap materials. Considering the absence of Nunavut landfill regulations, the NWT
guidelines will be taken into consideration for the design of the West 40 Landfill closure cap.

Prepared for: The City of Iqaluit
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2. Closure Plan

21 Grading

The final landfill cap will be graded to facilitate drainage away from the landfill site. This will prevent
pooling of surface water as well as infiltration and leachate generation. Based on estimated airspace
requirements the final waste surface will have side slopes of 3H:1V and a 5% grade top deck directing
drainage to the east and west. These grades dictate the final cap surface and provide drainage
requirements. The historical waste pile presently has slopes that exceed the 3:1 desired final slope.
Those areas of the historical waste pile that exceed these slopes will be regraded to provide the required
slope or the final cover will be placed to achieve the desired final slope.

2.2 Cap Design

The final landfill cap/cover system is required to minimize the amount of leachate generated within the
landfill and provide drainage from the landfill surface. The following cover design is proposed for the
West 40 Landfill site (see Drawing C-4001).

e 300 millimetres (mm) leveling layer over waste
e  Geosynthetic Clay Liner barrier layer

e 300 mm of 20 mm minus granular

e 350 mm of 75 to 150 mm granular

300 mm Leveling Layer

The leveling course provides the base for the installation of the overlaying geosynthetic clay liner (GCL).
The material must be placed and compacted to provide a smooth surface free from waste and sharp
objects that could damage the GCL. ldeally the material should be evenly graded with a high sand
content. The material shall be 20 mm minus, evenly graded.

Geosynthetic Clay Layer

Due to the lack of clay materials in Iqaluit GCL will be used to provide the barrier layer. GCL has a
hydraulic conductivity of 5x10° cm/sec. to 5x10'° cm/sec generally accepted as comparable to 600 mm
of compacted clay. The GCL can be installed by local forces and is less susceptible to damage than
geomembranes.

300 mm — 20 mm Minus Layer

This layer next to the GCL will provide a protection layer to the GCL.

350 mm — 75 mm to 150 mm Layer

The final lift will provide a layer of granular that will provide erosion protection and provide a surface that
will provide a blending to the natural terrain.

2.3 Surface Water Management

The existing surface water management system consists of run-off ponding areas that require pumping to
an offsite storage area for settlement and retention prior to discharge. Once the cap is constructed, run-
off water will no longer come into contact with waste and will be of suitable quality to drain to natural
pathways without additional retention or need for testing. The cap will tie into the top of the existing
perimeter berm on the west side effectively removing the existing run-off drainage pathways and pumping
areas created by the berm. The top of cap on the berms will be graded for positive drainage to further
prevent pooling and ponding of water. Along the east and south extents, the cap will tie into the base of

Prepared for: The City of Iqaluit
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the existing berm. Additional fill will be added and graded at a 5% slope back from the top of berm to tie-
in to the top of cap, to allow for positive drainage. Water will flow over the cap and berms to existing
ground on either side of the landfill, allowing water to follow natural drainage pathways off site. The
ponding areas located to the south of the landfill will be filled and graded to tie-in to the top of cap.

24  Site Reclamation

The closure of the landfill will also require a final clean-up and removal of operational facilities. These
activities will involve the following:

o Removal of site entrance office and disconnect of power

e Removal of all storage containers

e  General site clean-up to remove any accumulated litter and debris

e Final clean-up of scrap metal as required

2.5 Post Closure

During the Post-Closure care period, it is recommended that the final cover system be inspected at least
once per year, and that an annual report be completed that includes:

o Results of cap inspection observations

e Record of maintenance and repairs completed

e Report of any remedial or corrective action required

An annual report should be submitted to the Nunavut Water Board.

The NWT guidelines specify that post closure monitoring should continue until the site is no longer
releasing contaminants and/or the site has reached an equilibrium where contaminants no longer pose a
risk to the environment. To mitigate the release of contaminants, the following activities need to take
place during the Post-Closure care period at the West 40 Landfill:

o Protect and maintain the integrity of the final cover system and surface water management systems.

o  Provide repairs to the final cover system as necessary to correct settlement, subsidence, erosion,
leachate break-out.

2.6 Implementation Schedule

The West 40 Landfill will not be closed until the opening of a new waste transfer station. A new transfer
station is not anticipated to be constructed and operational until the end of 2024. Therefore, the closure
of West 40 Landfill is not expected until 2025 or later.

Prepared for: The City of Iqaluit
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3. Closure and Post Closure Costs

Based on the proposed final cap for West 40 Landfill and the changes to the run-off surface water
system, the following closure capital costs are estimated in Table 1.

Table 1. West 40 Closure Cost Estimate
Unit Quantity Estimated

Item Description Unit Price ($) = Estimate Amount ($) Notes
1. Mobilization and Lump 100,000 100% 100,000
Demobilization Sum
2. 300 mm Leveling Layer m?3 75 9,400 705,000 20 mm Minus
Landfill Cap
Geosynthetic Clay Liner m? 32 39,900 1,276,800
GCL Shipping Cost per Per 4,300 16 68,800 Number of containers
Container estimated for shipping
GCL assuming a roll
diameter of 0.5 m
300 mm 20 mm Minus m?3 75 12,000 900,000
350 mm 75 - 150 mm m?3 75 14,000 1,050,000
4. Ditches and grading m 70 410 28,700 Information only -
Approximately m?
required for fill, m3 cut
5. Site Reclamation Lump 100,000 1 100,000
Sum
Subtotal 4,229,300
Engineering Lump 8 338,344
(Construction) Sum
Contingency (20%) 20% 84,860
Total 5,414,000

The post closure operational costs including annual costs as well as total cost over the post closure care
period, are estimated in Table 2. It is assumed that the post closure period shall continue for a minimum
of 25 years after the closure of West 40 Landfill.

Table 2. West 40 Post Closure Cost Estimate

Unit Price Quantity

Item | Description Unit $) Estimate Estimated Amount ($)
1. Annual Inspections Lump Sum 5,000 100% 5,000
Annual Monitoring and Reporting Lump Sum 20,000 100% 20,000
Maintenance Lump Sum 10,000 100% 10,000
Subtotal 35,000
Engineering (10%) 10% 3,500
Contingency (20%) 20% 7,000
Total 45,500
Total for 25 years (3.7% Inflation 1,820,200
Annually)

This Closure Plan is based on data generated up to 2020. This Closure Plan will require review and
updating once the landfill is closed and as required by the NWB. The information and data presented in
this report have been prepared for the sole use of the City of Iqaluit.

Prepared for: The City of Iqaluit
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