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CONSULTANTS TECHNICAL MEMORANDUM

Issue Date: April 30, 2024 File: 2024-3650.010
To: Joe Angevine Previous Issue Date: NA
From: Stan Reimer, P.Eng.

Client: Foothills Regional Services Commission

Project Name: 2024 Waste Access and Staging Plan Project No.:  2024-3650-01
Subject: Waste Access and Staging Plan

1 INTRODUCTION

Foothills Regional Services Commission (FRSC) engaged NLR/AE Consultants (NLR/AE) to complete the Waste Access
and Staging Plan (WASP) for the waste staging at 1 year, 3 year, 5 year, 10 year and 15 year intervals (Planning
Interval(s)). The WASP will be used for near-term waste placement in existing cells as well as planning for the
construction timing of future cells. This technical memo details the development and waste staging timeline of the
WASP and is a subsequent analysis to the Long-Term Planning Models completed in April 2024 (attached for reference).

2 DEVELOPMENT OF THE WASP

The WASP models for each Planning Interval were modeled within the umbrella of the Long-Term Planning Models and
translate the cell capacities into a waste fill timeline.

Development of the WASP is based on the following parameters, criteria, and considerations:

° Cells 1 to 3 are at capacity and are partially capped.

° Cells 4 and 5 are near capacity and will be filled post year 3 planning interval.

° Cell 6 is approximately 90% filled and will remain at the current fill level and used as a pad and staging area for
equipment and material storage, as well as access to successive cells.

° Cell 7 will see the majority of the near-term waste placement until it reaches 75% capacity. At which time Cell 8
will be constructed.

° The east access into Cell 6 will be kept operational until Cell 9 is constructed.

° The timing of waste mining from the existing old landfill/compost pad must be considered for future cell
development. Waste mining must be completed for a subsequent cell prior to the current cell reaching 75%
filled.

A 1 m frost protection layer must be placed immediately following cell construction.

The overall progression of waste across the cells is assumed at 3 m lifts, including daily cover material.

The waste density factor is calculated to be 0.49 tonnes/m?.

The 2023 Annual Report Survey was set as the existing waste surface in the WASP models.

The waste density factor is calculated to be 0.49 tonnes/m?. This conversion factor was calculated based on the
total tonnes of waste received by the FRSC Landfill and the total volume of waste surveyed (including waste
cover material) for the 2017 to 2022 Annual Reports.
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3 ANNUAL WASTE INTAKE

Table 3-1 below details the annual waste volumes from 2017-2023, as provided by the FRSC, with the average waste
intake being 74,073 m%/year, or 36,296 tonnes/year. Considering there's not a significant increase in annual waste
intake over this period, the average annual waste intake was assumed to remain constant for this WASP, which is
74,100 m3/year.

Table 3-1
Annual Waste Intake

Survey Date Intake . Intake Volume
Volume (m?) (tonnes)
2017 November 19, 2017 76,530 37,500
2018 November 18, 2018 92,530 45,340
2019 November 25, 2019 72,550 35,550
2020 November 22, 2020 80,530 39,460
2021 November 21, 2021 65,450 32,071
2022 December 7, 2022 58,430 28,631
2023 November 23, 2023 72,490 35,520
Average 74,073 36,296
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4 WASTE FILL VOLUMES

Utilizing the average annual waste volume the following waste volumes were modeled for each planning interval.

Waste volumes for each Planning Interval and cumulative volumes are presented in Table 4-1 below. Future mined
waste from the existing old landfill/compost pad have not been included at this point as

Table 4-1
Waste Volumes per Planning Interval

Planning Interval Waste

Volume (m?) Mined Waste Volume Cumulative
1 75,600 0 75,600
3 147,000 0 222,600
5 148,000 0 370,600
10 375,600 0 746,200
15 367,100 0 1,113,300

The above volumes were distributed across the cells as presented in the Table 4-2 below.

Table 4-2

Waste Placement per Cell

Cells 4/5 Cell 7 Cell 8
tonnes % filled ‘ m? ‘ tonnes % filled* ‘ m? ‘ tonnes % filled**
1 - - - 75,600 | 37,100 12% - - -
3 - - - 222,600 | 109,100 36% - - -
48,600 | 23,900 | 100% | 322,000 | 157,800 51% - - -
10 - - - 656,800 | 321,900 105% 89,400 | 43,900 15%
15 - - - - - - 367,200 | 180,000 63%

* when compared to the Long-Term Planning model for Cell 7.

** when compared to Cell 8 at 75% filled.

5 FUTURE CELL CONSTRUCTION

The cell construction schedule is driven by the remaining capacity of the prior cell. Once a cell reaches 75% fill, the

consecutive cell should be constructed. Based on the cell capacities, volume staging of each cell, and the anticipated
waste fill rate, FRSC will need to construct new cells as follows:
° Cell 8 will need to be constructed by approximately Year 8 (2031).
° Cell 9 will need to be constructed within a couple years after Year 15 (2038).
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The timing of future cell construction will depend on when mining of the old landfill waste begins and at what rate the
waste is mined. Cell 8, as currently planned, can be constructed without having to mine waste from its footprint.
Therefore, the earliest that mining waste is required would be for Cell 9 construction, and based on the anticipated
waste intake volumes, mining of old waste could be delayed to around Year 15 or 2038.

6 CLOSURE

Please see attached for the InfraWorks Sketches as part of the Waste Access and Staging Plan (WASP). The WASP
offers a practical framework for the management of waste fill and the construction of new cells.

We trust that the contents of this Technical Memorandum meet the requirements of the Foothills Regional Services
Commission.

Prepared by: Reviewed by:

Amy Huang, E.I.T. Stan Reimer, P.Eng.
Engineer of Record
AH

PERMIT TO PRACTICE
ASSOCIATED ENGINEERING ALBERTA LTD.
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PERMIT NUMBER: P 03979
The Association of Professional Engineers and
Geoscientists of Alberta (APEGA)

Attachments

° Technical Memo: Long-Term Planning Models for the Waste Access and Staging Plan (WASP)
° WASP InfraWorks Sketches

° Cross-Sections/Profile Views
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To: Joe Angevine Previous Issue Date: NA

From: Stan Reimer, P.Eng.

Client: Foothills Regional Services Commission

Project Name: 2024 Waste Access and Staging Plan Project No.:  2024-3650-01

Subject: Long-Term Planning Models for the Waste Access and Staging Plan (WASP)

1 INTRODUCTION

Foothills Regional Services Commission (FRSC) engaged NLR/AE Consultants (NLR/AE) to complete the Waste Access
and Staging Plan (WASP) for the waste staging at 1 year, 3 years, 5 years, 10 years, and 15 years from January 2024. To
generate the WASP, Long-Term Planning Models were developed to determine the layout of future cells and the
corresponding waste configuration.

2 CELL CAPACITY

The WASP assumes Cells 1 to 5 are at capacity and are partially capped, while Cells 6 and 7 are currently in operation.
The capacities of each available cell are as listed below in Table 2-1. The table shows the capacity to accept general
waste and mined waste (planned to be relocated in stages) from the existing old landfill/compost pad. The cell capacities
used for the Long-Term Planning Models are based on the latest Development Plan (see attachments). As each cell
reaches capacity and new cells are designed and built, there may be adjustments to the actual capacities noted below.
The density of waste is assumed to be 0.49 tonne/m?3,

Table 2-1 Cell Capacities

6 22,473* 45,753* - 1,789,490**
7 355,668 724,110 - 2,513,600
8 373,746 760,915 126,365 3,400,880
9 333,219 678,405 174,135 4,253,420

* Remaining air space in Cell 6.
**Includes Cells 1 to 6 waste volumes.
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3 FUTURE CELL LAYOUT

Long Term Planning Models were developed for Cells 6, 7, 8, and 9 based on the following criteria and parameters:

° Existing waste surface based on the November 2023 Annual Report survey.

° Cell layout, cell sizes of future cells, waste slopes, and waste heights are as per the latest Development Plan (see
attachments).

° Maintain access in the waste to fill Cells 6, 7, 8 and 9.

° Continue using the east access road until Cell 9 is constructed.

° Maintain use of the north access road for the lifespan of all Cells (6, 7, 8, and 9), except during Cell 8
construction.

° Fill cells successively to optimize space usage and facilitate smooth transitions between using existing and new
cells.

Based on the above criteria, the Long-Term Planning Models were developed. The models represent long-term plans for
successive cell fills, whilst optimizing space usage and transitions to future cells as they are constructed. The successive
cell fill plans and waste configurations are represented in the attached Infraworks sketches for Cells 6, 7, 8, and 9. The
Cell 6 waste surface will remain at the current fill level and used as a pad and working area for equipment and material
storage and access to successive cells.

The first stage in the Long-Term Planning Models starts with fill in Cell 6 to 90% and Cell 7 newly constructed. The
remaining stages show progressive fills in each cell to 75% filled before the subsequent cell is constructed. See Tables 3-
1, 3-2, and 3-3 for a summary of the fill percentages, fill tonnages, and fill volumes, respectively.

Table 3-1 Long-Term Plan Model Cell Fill Percentages
Cells Status/Fill Description
) ' Newly
Stage 1 |[Cell 6 filled/held at 90%, and Cell 7 constructed. 90% NA NA
Constructed 0%
-
Stage 2 |Cell 6 filled/held at 90%, and Cell 7 filled to 25%. 90% : 25% NA NA
Cell 6 filled/held at 90%, Cell 7 filled to 75%, and 5 . Newly
Stage3 Cell 8 constructed. £ I = Constructed 0% i
Cell 6 filled/held at 90%, Cell 7 filled to 100%, -
Staged |ond Cell 8 illed to 25% g% g 255 i
Cell 6 filled/held at 90%, Cell 7 filled to 100%, | 3 5 o Newly
S13BES el 8 filed to 75%, and Cell § constructed. i i b Sonsuiged s

\\ae.ca\data\working\cgy\2024-3650-01\_non-aeris_issued\02_2024APRO5_WASP_IW&Tech_mem\01-qaqc\QC\02-qc_disp_review\ADMIN\3650-
01_foothills_future_cell_staging_2024MAR28_qc_admin.docx



TECHNICAL MEMORANDUM

Memo To: Joe Angevine, Foothills Regional Services Commission

April 05, 2024
Page 3
Table 3-2 Long-Term Plan Model Cell Fill Tonnages
Cumulative Cells
Cells Status/Fill Description Cell 6 (tonnes)  Cell 7 (tonnes)  Cell 8 (tonnes)  Cell 9 (tonnes) 6,7,8, &9
(tonnes)
) Newly
Stage 1 |Cell 6 filled/held at 90%, and Cell 7 constructed. 202,257 NA NA 202,257
Constructed
Stage 2 [Cell 6 filled/held at 90%, and Cell 7 filled to 25%. 202,257 89,704 NA NA 291,960
Cell 6 filled/held at 90%, Cell 7 filled to 75%, and Newl
smgsm | oh o auesyheld SE0%, Lell T Hico s, 202,257 268,632 . NA 470,889
Cell 8 constructed. Constructed
Cell 6 filled/held at 90%, Cell 7 filled to 100%,
St 4
Ll e 202,257 307,204 93,935 NA 603,395
Cell 6 filled/held at 90%, Cell 7 filled to 100%, Newly
Stage 3 Cell 8 filled to 75%, and Cell 9 constructed. 202,257 307,204 284,460 Constructed 793,920

Table 3-3 Long-Term Plan Model Cell Fill Volumes
(o lative Cell
Cells Status/Fill Description Cell 6 (m3) Cell 7 (m3) Cell 8 (m3) Cell 9 (m3) S et i
6,7,8, &9 (m?
) Newly
Stage 1 |Cell 6 filled/held at 90%, and Cell 7 constructed. 411,777 NA NA 411,777
Constructed
Stage2 |Cell 6 filled/held at 90%, and Cell 7 filled to 25%. 411,777 182,629 NA NA 594,406
q 0 © 9 N
Stage 3 Cell 6 filled/held at 90%, Cell 7 filled to 75%, and 411,777 546,012 ewly NA 958,689
Cell 8 constructed. Constructed
Cell 6 filled/held at 90%, Cell 7 filled to 100%,
Stage 4 and Cell & flledito 355 411,777 625,441 191,243 NA 1,228,461
Cell 6 filled/held at 90%, Cell 7 filled to 100%, Newly
g5 Cell 8 filled to 75%, and Cell 9 constructed. AULwa Ba5A%L 529,133 Constructed 1,616,333

\\ae.ca\data\working\cgy\2024-3650-01\_non-aeris_issued\02_2024APRO5_WASP_IW&Tech_mem\01-qaqc\QC\02-qc_disp_review\ADMIN\3650-
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TECHNICAL MEMORANDUM

Memo To: Joe Angevine, Foothills Regional Services Commission

April 05, 2024
Page 4
4 CLOSURE

We trust that the information presented within this Technical Memorandum meets the requirements of Foothills

Regional Services Commission.

Prepared by: Reviewed by:

(P rr—

Amy Huang, E.I.T. Stan Reimer, P.Eng.
AH Signature/Seal

PERMIT TO PRACTICE
ASSOCIATED ENGINEERING ALBERTA LTD.

k,/
yiy

Lee Hang-Liu 1D 69554 2024-Apr-05

RM Signature

PERMIT NUMBER: P 03979

The Association of Professional Engineers and
Geoscientists of Alberta (APEGA)

Attachments:
° Development Plan
° Long-Term Plan Model InfraWorks Sketches
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01_foothills_future_cell_staging_2024MAR28_qc_admin.docx
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UTM NAD83 ZONE 11 GRID COORDINATE SYSTEM WITH ELLIPSOID
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NOTES:

1. UTM NAD83 ZONE 11 GRID COORDINATE SYSTEM WITH ELLIPSOID
ELEVATIONS.

2. BOLD LINES AND TEXT REFER TO NEW CONSTRUCTION.

3. ELEVATION LABELS ARE SHOWN ONLY IF THE ELEVATION
CHANGES FROM ONE PHASE TO THE NEXT, FOR CLARITY.

4. ELEVATIONS IN PHASE 15 ARE FOR FINISHED WASTE SURFACE.
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Cell 6 cumulative waste fill to approximately 90% capacity = 1,620,180 m3
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