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EXECUTIVE SUMMARY

The Brady Road Resource Management Facility (BRRMF) is the City of Winnipeg’s only active
landfill. The site is bordered by the Perimeter Highway on the north, Waverley Street on the
east, Brady Road and the R.M. of Macdonald on the west, and Rue des Trappistes on the
south. The landfill has been in operation since 1973 and is estimated to have sufficient
capacity for over 100 years, assuming current waste diversion practices are continued.

Environment Act Licence No. 3081 R, issued on April 23, 2014, requires the City of Winnipeg to
submit an annual report on or before April 15", detailing activities conducted at BRRMF in the
previous year. This report provides a summary of major expenditures and construction, major
incidents, waste diversion operations, groundwater management, surface water
management, leachate management, landfill gas management, and nuisance management
for 2024.

In 2024, plans were finalized for Area B which is located on the west side of the site. This area
is anticipated to be the active area for the next 37 years. In 2024, there was a fire in Cell 34
that significantly damaged the cell liner. Other than the fire, there were no disruptions or
failures of waste management practices due to equipment breakdown, no major spills
occurred, and no alarms were activated.

In 2024, approximately 28% of the 437,432 metric tonnes of material received at the BRRMF
were beneficially re-used, composted, or removed from the site for further processing or
beneficial re-use. In addition, 27,570 kL of leachate was hauled to the North End Sewage
Treatment Plant for treatment.

Monitoring programs for leachate, groundwater, surface water, and subsurface gas migration
followed the sampling and analysis plans in 2024 and contingency plans were not activated.

In 2024, we were able to finalize our re-evaluation of the SAP to put forth recommendations
for sampling frequency and analyte changes. The recommendations for each sample matrix
are summarized in their respective sections.

Statistical analyses of analytical results obtained for leachate, groundwater, and surface
water indicate that the BRRMF has not had a negative impact on the groundwater and surface
water downstream of the site.
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1.0 INTRODUCTION

The Brady Road Resource Management Facility (BRRMF) is located south of the Perimeter
Highway, between Brady Road and Waverley Street. Residential land use is present within 500
m of the site to the east and within 120 m north of the site (Waverly West development), other
surrounding land use is agricultural. Opened in 1973, the 790-hectare, Class 1 Solid Waste
Disposal facility currently holds approximately 13 million metric tonnes of waste, with over
300,000 metric tonnes of waste materials landfilled on an annual basis. The site has capacity
for over 100 additional years of waste disposal, assuming current waste diversion practices
are continued.

The BRRMF operates in accordance with Environment Act Licence No. 3081 R, which was
issued on April 23,2014. Clause 127 of the license requires the City of Winnipeg to prepare and
submit an Annual Report on the activities undertaken at the site during the previous year on
or before April 15th of each year. This report contains results and/or comments for each of
the clauses of Licence No. 3081 R under which the BRRMF has generated pertinent
information during 2024. The report also provides information on the BRRMF proposed
activities for 2025.

The layouts of the primary components of the BRRMF, groundwater sampling locations and
leachate collection system are shown on Figure 1. Surface water flows are managed by
perimeter ditching and retention ponds. The groundwater monitoring network consists of
wells in the bedrock, till, and clay layers. The leachate collection system is a network of
manholes/risers, drains, and sumps around the perimeter of the landfill cells, which feed into
a centralized collection tank/truck fill station. The landfill gas (LFG) management system
includes extraction wells, collection piping, and a blower/enclosed flare station.
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2.0 MAJORACTIVITIES AND CONSTRUCTION

Major activities and construction undertaken in 2024 included:
e Finalization of the plans for Area B which is located on the west side of the site. This
area is anticipated to be opened for use in the second half of 2025 and will be the
active area for the next 37 years.

Major activities and construction planned for 2025 include:
e Begin construction of the first cell of Area B, Cell 35.

3.0 MAJORINCIDENTS

On April 8, 2024, there was a fire in Cell 34 that required fire suppression assistance from the
local fire department. The fire was completely extinguished, but it damaged the cell liner
which required a significant repair and approval from the province. Aside from the fire, there
were no disruptions or failures of waste management practices due to equipment breakdown,
no major spills occurred, and no alarms were activated.

The incident report is provided in Appendix A.

4.0 WASTE DIVERSION OPERATIONS

In 2024, the BRRMF received 437,433 metric tonnes of material from a variety of sources
including residential wastes, residential food wastes, commercial wastes, wastes from City
operations, and materials dropped off at the 4R depots. Composting programs, on-site re-use
of materials, and removal of materials from the site for re-use or further processing allowed
120,894 metric tonnes of material to be diverted from the landfill. The remaining 316,539
metric tonnes of material was landfilled. The 28% diversion rate in 2024 is an increase from
the previous year due to an increase in the amount of clean fill and biosolids received, which
are typically beneficially reused on-site.
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The 2-year Residential Food Waste Collection Pilot Project concluded in 2022. The data from
this project provided supplemental information for the Organics Diversion Strategy, which
was presented to council in Q3 of 2023 with the recommendation to proceed with the
program. The current timeline is 2030 for the full implementation, although the city is looking
at ways to expedite the process.

In 2024, 4,324 metric tonnes of biosolids were mixed with woodchips and clay to create a
fabricated soil that will be used as final cover at the BRRMF. No biosolids were landfilled or
composted at the biosolids composting facility. In 2025, biosolids composting will occur on
an as-needed basis to meet final cover needs.

In 2025, we will continue with the Soil fabrication program at BRRMF and Summit Road
Landfill (closed) through the diversion of Wood Waste, Street Sweepings and Biosolids
material.

A summary of the BRRMF WAste Diversion Operations is provided in Table 1.

Table 1. 2020-2024 BRRMF Waste Diversion Summary
2020 | 2021 | 2022 | 2023 | 2024
Materials Landfilled
Commercial Wastes 90,755 100,965 97,489 81,172 95,848
Residential Wastes 194,570 184,930 175,964 171,411 185,886
Wastes from City Operations 60,957 29,617 43,411 45,702 34,805
Wastes from Other Municipalities 0 0 0 0 0
Total Materials Landfilled 346,282 315,511 316,864 298,285 316,539
Materials Diverted from Landfill
Batteries 79 84 92 82 98
Bicycles 14 15 18 15 17
Biosolids 1,219 8,793 9,925 4,418 4,324
Ceramic 281 290 249 273 262
Clean Fill 136,675 104,728 109,640 39,899 44,207
Compostable Materials 53,694 45,338 58,053 56,383 58,403
Concrete 10,145 8,170 9,822 7,093 10,327
Electronics 713 607 611 560 665
Glass 79 40 57 62 91
Household Hazardous Waste 826 660 569 519 577
Lumber 91 12 20 45 142
Mattresses 316 395 308 300 349
Qil 124 121 149 160 185
Oversized Plastics 22 15 14 31 24
Ozone-Containing Appliances 190 201 199 182 204
Recyclables 283 232 80 0 0
Residential Food Waste Collection 115 411 258 0 0
Scrap Metal 726 685 621 601 675
Tires 277 140 259 202 344
Total Materials Diverted from Landfill 205,869 170,936 190,943 110,823 120,894
Total Materials Received 552,151 486,446 507,807 409,107 437,433
Diversion Rate 37% 35% 38% 27% 28%

Note: biosolids weighed on arrival at the BRRMF scale
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5.0 GROUNDWATER, SURFACE WATER, LEACHATE, AND LANDFILL GAS MONITORING

5.1 GROUNDWATER

The land beneath the BRRMF consists of three layers: the uppermost layer is clay (averaging
12 min thickness), the second layer is till (averaging 6 m in thickness), and the lowest layer is
bedrock. Groundwater flows downwards through the clay and till layers into the bedrock
aquifer, which flows in a north-east direction. The groundwater in all three layers is saline and
non-potable. The major ions in the groundwater from the clay layer are calcium, magnesium,
sulfate and bicarbonate. Sodium and chloride are the major ions in the bedrock aquifer.
Groundwater in the till layer is generally intermediate in brackishness and shows a gradual
change with depth. The groundwater monitoring system includes 34 nested wells: 13 bedrock
wells, 12 till wells, and 9 clay wells. The locations of the groundwater monitoring wells are
shown on Figure 1.

As per the BRRMF Operating Plan, groundwater is monitored in accordance with the
Groundwater Sampling and Analysis Plan (SAP), as specified under Clause 123. Sampling
frequency is twice per year for bedrock wells and downgradient till wells, and once per year
for clay wells and other till wells distant from the waste areas. As neither Federal nor
Manitoba Provincial Governments regulate non-potable groundwater quality, the Ontario
Ministry of Environment (MOE) guidelines for non-potable groundwater quality are used as the
regulatory guideline (MOE, 2011).

In 2024, a total of 52 groundwater samples were analyzed - 4 samples from wells upgradient
of the site (background groundwater quality), and 48 samples from wells cross gradient and
downgradient of the site. GWQ25-6N60D and GWQ256N60E were not submitted for PAHs,
hydrocarbons, VOCs, pesticide and herbicide due to a sampling technician error, other than
this omission, there were no deviations from the Groundwater SAP or from normal sample
collection and preservation practices. Results for several parameters were variable between
different wells of the same type, and also between spring and autumn results at the same
well. The results met the guidelines with the exception of chloride in two till wells and most of
the bedrock wells, and petroleum hydrocarbons in three till wells and one bedrock well. The
2024 groundwater results are provided in Appendix B.
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The 2020-2024 average results are provided in Tables 2.1 - 2.3.  Although the average
concentration of some metals is higher in the downgradient and cross gradient samples than
in the upgradient samples, they are below the MOE guidelines. The average dissolved
chloride concentration often exceeds the MOE guideline of 2,300 mg/L in upgradient,
downgradient, and cross gradient samples.

The Piper diagrams provided in Appendix C display tight groupings of groundwater sampling
data, which is indicative of no significant groundwater chemical changes.

Time versus concentration graphs provided in Appendix D show the historical relationship of
the analytical parameters at each monitoring location. In general, the analytical results for
groundwater obtained in 2024 were found to be similar to those obtained in 2020-2023, and
are consistent with background levels.

The Contingency Action Plan identified under Clause 125 was not implemented in 2024.

In 2024, we finalized our re-evaluation of the Groundwater SAP. We are not recommending
any changes for the compliance bedrock layer wells, but we are proposing changes for the
overburden layer wells, which are not required to be monitored under EAL 3081 R. For till layer
wells we propose biennial sampling for the parameters set out in Appendix F of EAL No. 3081,
with the exception of total and fecal coliforms and E. coli. For clay layer wells we propose
continuing with our current parameter list, which is a reduced indicator parameter list, but
reducing the sampling frequency to once every five years. A summary of the proposed
Groundwater SAP changes is provided in Appendix M.
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Winnipeg . Table 2.1 2020-2024 Groundwater Quality Comparison - Clay Wells
> | Eauxetdéchets
2020 2021 2022 2023 2024
Units Criteria Average Average Average Average Average

|Inorganic Parameters Upgradient Downgradient Upgradient Downgradient Upgradient Downgradient Upgradient Downgradient Upgradient Downgradient
Alkalinity - Bicarbonate me/L 528 555 519 509 512 462 523 481 540 533
Alkalinity - Carbonate mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Alkalinity - Hydroxide me/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Alkalinity - Total mg/L 528 555 519 509 512 462 523 481 540 533
Dissolved Hardness (CaCO3) me/L 1,370 1,777 1,360 1,713 1,430 1434 1,510 1,630 2,150 2,897
pH units 6.81 6.91 6.87 6.87 6.95 711 6.79 6.99 6.85 6.91
Specific Conductivity (uS/cm) 4,820 6,523 4,680 6,528 4,640 6,208 4,380 5,882 4,440 6,066
Turbidity (ntu) 122.0 3295 26.8 518 50.6 2217 65.3 315 96.0 89.1
Total Dissolved Solids me/L 3,960 5,376 3,900 4,823 3,870 4,850 4,280 5,502 3,870 5,513
Total Suspended Solids mg/L 183 1,143 175 2,919 589 905 <3.0 1,136 422 2,197
Total Solids me/L 4,140 6,516 4,070 7,748 4,450 5,753 4,100 6,615 4,290 7,704
Dissolved Chloride (Cl) mg/L__ [2,300" 369 1,057 765 1,892 425 1,018 426 959 4438 848
Dissolved Sulphate (SO4) me/L 1,680 2,110 1,730 2,052 2,070 2,056 1,570 1,990 1,710 1,960
Nutrients

Ammonia - Dissolved mg/LN 0.012 0.362 0.098 0.604 0.048 0.386 0.246 0.356 <0.003 0.293
Nitrate - Dissolved mg/LN 0.923 0.408 0.654 0.200 0.788 0.335 0.420 0.334 1.210 0.477
Total Kjeldahl Nitrogen mg/LN 0.2 12 12 16 0.3 10 0.8 1.0 <0.2 0.7
Phosphorus - Dissolved mg/LP 0.027 0.027 <0.013 <0.013 <0.013 0.015 0.029 0.026 0.021 0.026
Organic Indicators

Chemical Oxygen Demand mg/L 47 97 37 80 54 105 71 98 54 149
Total Organic Carbon me/L 9.9 37.7 8.7 17.6 8.1 13.9 132 15.0 10.4 17.5
Metals

Arsenic (As)- Dissolved mg/L 1.9* 0.000480 0.000876 0.000500 0.000722 0.000370 0.005130 0.000410 0.001142 0.000660 0.000623
|Barium (Ba)- Dissolved mg/L 29* 0.00870 0.01166 0.00870 0.01157 0.01390 0.01340 0.00880 0.01115 0.01070 0.01076
Beryllium (Be)- Dissolved mg/L 0.067* <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00003 <0.00002 0.00005 <0.00002
Cadmium (Cd)- Dissolved mg/L 0.0027* 0.000026 0.000141 0.000050 0.000120 0.000043 0.000078 0.000079 0.000182 0.000078 0.000336
Calcium (Ca)- Dissolved meg/L 405 597 531 652 610 532 614 676 541 641
Chromium (Cr)- Dissolved mg/L 0.81* <0.00010 <0.00010 <0.00010 <0.00010 0.00 0.00026 <0.00050 <0.00050 0.00181 <0.00050
Copper (Cu)- Dissolved mg/L 0.087* 0.0019 0.0028 0.00313 0.00329 0.00282 0.00345 0.00156 0.00203 0.00236 0.00253
|Iron (Fe)- Dissolved mg/L 0.016 0.011 0.013 0.012 <0.010 0.717 0.033 0.054 0.373 0.042
Lead (Pb)- Dissolved mg/L 0.025* <0.000050 <0.000050 0.000106 0.000094 0.000078 0.000203 <0.000050 <0.000050 0.000499 0.000086
Magnesium (Mg)- Dissolved me/L 160 285 202 295 206 259 217 368 194 315
Manganese (Mn)- Dissolved mg/L 1.10 g 142 . 0.16 1.49 1.66 . 1.85 .
Mercury (Hg)- Total mg/L 0.0028 <0.0000050 0.0000680 <0.0000050 0.0000852 <0.0000050 <0.0000050 <0.0000050 0.0000095 <0.0000050 0.0000630
Nickel (Ni)- Dissolved mg/L 0.49* 0.00640 0.00925 0.00696 0.01119 0.00672 0.00719 0.00756 0.01004 0.00758 0.00982
Potassium (K)- Dissolved mg/L 9.8 10.7 9.7 114 9.9 17.5 10.1 121 11.0 125
Selenium (Se)- Dissolved mg/L 0.063* 0.00007 0.00048 0.000114 0.00021 0.000121 0.00474 0.000072 0.00036 0.000072 0.00414
Silver (Ag)- Dissolved mg/L 0.0015* <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000015 0.000011 <0.000010 <0.000010
Sodium (na)- Dissolved mg/L 2,300* 267 415 309 509 319 699 333 533 315 482
Zinc (Zn)- Dissolved mg/L 11" 0.00640 0.00611 0.00530 0.00607 0.00480 0.00633 0.00510 0.00575 0.00560 0.01228
Field Parameters

pH units 7.44 7.34 7.24 7.26 7.19 7.19 nr 6.74 6.65 6.65
Specific Conductivity (uS/cm) 4,050 5,010 4,310 5,693 4,570 5,613 nr 7,140 4,711 6,112
Polycyclic Aromatic Hydrocarbons

Naphthalene ug/L 6.400 <0.050 <0.050 ns ns ns
|Benzo(a)pyrene ug/L 0.81 <0.0050 <0.0050 ns ns ns

Anthracene ug/L 2.40 <0.010 <0.010 ns ns ns

Petroleum Hydrocarbons

F1(C6-C10 Hydrocarbons) mg/L 0.75 <0.10 <0.10 ns ns ns

F2 (C10-C16 Hydrocarbons) mg/L 0.15 <0.10 <0.10 ns ns ns

F3 (C16-C34 Hydrocarbons) mg/L 0.50 <0.25 <0.25 ns ns ns

F4 (C34-C50 Hydrocarbons) meg/L 0.50 <0.25 <0.25 ns ns ns

Benzene ug/L 430 <0.50 <0.50 ns ns ns

EthylBenzene ug/L 2300 <0.50 <0.50 ns ns ns

Toluene ug/L 18.000 <0.50 <0.50 ns ns ns

Xylene (Total) ug/L 4,200 <0.64 <0.64 ns ns ns

Volatile Organic Carbons

Vinyl chloride ug/L 1.7 <0.50 <0.50 ns ns ns

Pesticides

Diazinon ug/L <0.10 <0.10 ns ns ns
|Herbicides

2,4-D ug/L <0.10 <0.10 ns ns ns

Condition
* Criteria for total chloride and total metals

Note: Where value is expressed as less than (<), the value is halved and used in the calculations, where value is expressed as (>), the value is used in the calculations.

ns - not submitted

fnr-no result

Note: Criteria from Ontario Ministry of the Environment. (2011, July 1). Soil, Ground Water and Sediment Standards for Use Under Part XV.I of the Environmental Protection Act Table 3: Full Depth Generic Site Condition Standards in a Non-Potable Ground Water

Client File No. 5556.00
Manitoba Environment Act Licence No. 3081 R
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. N . N .
Winnipeg | Water and Waste Table 2.2 2020-2024 Groundwater Quality Comparison - Till Wells
S | Eauxetdéchets
2020 2021 2022 2023 2024
Units__[Criteria Average Average Average Average Average
Alkalinity - Bicarbonate mg/L 572 554 576 539 174 446 582 423 651 409
Alkalinity - Carbonate mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 32
‘Alkalinity - Hydroxide meg/L 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 29
Alkalinity - Total mg/L 572 554 576 539 174 446 582 423 651 487
Dissolved Hardness (CaC03) meg/L 1,240 2435 1,170 3216 1,470 2,509 1,360 3,254 1,829 2,112
pH units 6.95 7.13 6.90 7.12 6.81 7.16 6.83 7.16 6.87 7.08
Specific Conductivity (uS/cm) 2,080 6,694 2,185 6,874 2,200 6,500 3,880 6,201 3,970 5875
Turbidity (ntu) 186 1,636 150 2,747 201 2,953 536 1,865 299 2,509
Total Dissolved Solids mg/L 3,285 2,318 3,285 2,734 3,910 5,994 3,490 5,370 3,200 5,658
Total Suspended Solids meg/L 581 7,044 325 11,398 780 12,110 712 8,500 2,580 12,106
Total Solids meg/L 3,865 11,355 3,615 16,131 2,690 18,101 2,200 12,534 5,870 17,775
Dissolved Chloride (Cl) mg/L [2,300° 205 1,415 3,200 1,898 505 1,361 362 1,267 380 1,218
Dissolved Sulphate (S04) meg/L 1,405 1,500 1,063 1,340 3,500 1,478 1,360 1,466 1,390 1,511
Nutrients
Ammonia - Dissolved mg/LN 0.198 0.758 0.612 0.892 0.103 0.718 0.545 0.825 0.169 0.698
Nitrate - Dissolved mg/LN 0.588 0.189 0.502 0.412 0.670 0.166 0.163 0.119 0.533 0.122
Total Kjeldahl Nitrogen ma/LN 03 13 0.7 16 04 14 14 15 <02 15
Phosphorus - Dissolved mg/LP 0.023 0.030 0.081 1.667 <0.013 0.018 0.026 0.028 0.020 0.026
Other
Cyanide - Total (CN) mg/L 0.066 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 ns <0.0050
Organic Indi
Chemical Oxygen Demand mg/L 43 252 42 299 60 579 59 331 50 333
Total Organic Carbon mg/L 8.4 47.0 8.1 18.9 8.7 30.8 7.9 30.6 10.7 24.9
[Metals
Arsenic (As)- Dissolved mg/L 1.9* 0.000975 0.001805 0.000865 0.002219 0.000970 0.002403 0.001250 0.003527 0.000630 0.002500
Barium (Ba)- Dissolved mg/L 29* 0.00840 0.01268 0.00800 0.01244 0.00900 0.01415 0.00820 0.01639 0.00580 0.01431
Beryllium (Be)- Dissolved mg/L 0.067* <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.000030 0.000056 <0.00002 0.00030
Cadmium (Cd)- Dissolved mg/L 0.0027* 0.000022 0.000050 0.000022 0.000027 0.000021 0.000037 0.000022 0.000061 0.000134 0.000068
Calcium (Ca)- Dissolved mg/L 416 473 419 439 401 433 454 501 419 441
Chromium (Cr)- Dissolved mg/L 0.81* <0.00010 0.00010 <0.00010 0.00016 <0.00010 0.00039 <0.00050 0.00085 <0.00050 0.00123
Copper (Cu)- Dissolved mg/L 0.087* 0.0016 0.0013 0.0025 0.0016 0.0023 0.0028 0.0016 0.0042 0.0075 0.0063
Iron (Fe)- Dissolved mg/L 0.058 0.318 0.014 0.488 <0.010 0.454 0.104 1.032 <0.0100 0.978
Lead (Pb)- Dissolved mg/L 0.025* <0.000050 0.000064 0.000055 0.000142 0.000063 0.000217 <0.000050 0.000867 <0.000050 0.001054
i (Mg)- Dissolved mg/L 166 214 174 224 151 258 192 302 190 253
Manganese (Mn)- Dissolved mg/L 1.25 0.78 1.28 0.58 1.54 0.53 1.39 0.60 0.87 0.68
Mercury (Hg)- Total mg/L 0.0028 0.0000063 0.0001407 0.0000090 0.0000537 <0.0000050 0.0000376 0.0000050 0.0000173 <0.0000050 0.00026
Nickel (Ni)- Dissolved mg/L 0.49* 0.00763 0.00487 0.00768 0.00445 0.00840 0.00464 0.00802 0.00614 0.00777 0.00765
Potassium (K)- Dissolved mg/L 8.6 16.9 7.8 17.6 7.8 15.7 8.6 20.0 9.1 15.8
Selenium (Se)- Dissolved mg/L 0.063* <0.000050 0.00010 0.00008 0.00008 0.000096 0.010769 <0.000050 0.000307 <0.000050 0.010985
Silver (Ag)- Dissolved mg/L 0.0015* 0.000013 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000011 0.000021 <0.000010 0.000787
Sodium (na)- Dissolved mg/L 2,300* 318 676 311 717 281 633 344 755 308 635
Zinc (Zn)- Dissolved mg/L 1.1* 0.00340 0.00380 0.00410 0.00350 0.00450 0.00416 0.00320 0.00647 0.00870 0.00571
Field
pH units 7.27 7.34 7.39 7.60 7.25 7.50 6.82 7.19 5.57 6.97
Specific Conductivity (uS/cm) 3,875 5,768 3,620 6,181 2,380 6,201 2,309 7,585 2,433 7,082
Polycyclic Aromatic Hydrocarbons
ug/L 6,400 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 ns <0.050
Benzo(a)pyrene ug/L 0.81 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.010 <0.0050 ns <0.0050
Anthracene ug/L 2.40 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 <0.010 ns <0.010
F1(C6-C10 Hydrocarbons) mg/L 0.75 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 ns <0.10
F2 (C10-C16 Hydrocarbons) mg/L 0.15 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 ns 0.10
F3 (C16-C34 Hydrocarbons) mg/L 0.50 <0.25 0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 ns <0.25
F4 (C34-C50 Hydrocarbons) mg/L 0.50 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 ns <0.25
Benzene ug/L 430 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 ns <0.50
EthylBenzene ug/L 2,300 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 ns <0.50
Toluene ug/L 18,000 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 ns <0.50
Xylene (Total) ug/l 4,200 <0.64 <0.64 <0.64 <0.64 <0.64 <0.64 <0.50 <0.50 ns <0.50
Volatile Organic Carbons
ug/L 17 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 ns <0.50
ug/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 ns <0.025
ug/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.05 <0.50 ns <2.50

Condition
* Criteria for total chloride and total metals

Note: Where value is expressed as less than (<), the value is halved and used in the calculations, where value is expressed as (>), the value is used in the calculations.

ns - not submitted

Note: Criteria from Ontario Ministry of the Environment. (2011, July 1). Soil, Ground Water and Sediment Standards for Use Under Part XV.| of the Environmental Protection Act Table 3: Full Depth Generic Site Condition Standards in a Non-Potable Ground Water
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Table 2.3 2020-2024 Groundwater Quality Comparison - Bedrock Wells

2020 2021 2022 2023 2024
Units | Criteria Average Average Average Average Average
Alkalinity - Bicarbonate mg/L 141 138 137 140 145 145 144 148 145 146
Alkalinity - Carbonate mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Alkalinity - Hydroxide mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Alkalinity - Total mg/L 141 138 137 140 145 145 144 148 145 146
Dissolved Hardness (CaCO3) mg/L 819 811 908 809 865 760 693 773 1,333 1,261
pH units 7.47 7.57 7.36 7.49 7.43 7.52 7.39 7.44 7.45 7.42
Specific Conductivity (uS/cm) 10,105 8,263 10,050 8,400 10,100 8,401 9,330 7,778 9,000 7,682
Turbidity (ntu) 116 8.0 9.6 10.4 6.5 9.5 7.7 17.2 9.9 25.9
Total Dissolved Solids mg/L 6,245 5,032 6,370 5,263 6,255 5,115 6,215 5,263 6,280 5,129
Total Suspended Solids mg/L 359 334 144 221 323 457 519 424 179 367
Total Solids mg/L 6,610 5,366 6,515 5,484 6,580 5,570 6,730 5,685 6,455 5,502
Dissolved Chloride (Cl) mg/L [2,300* 2,800 2,393 5,185 3,045 3,100 2,439 2,770 2,223 2,710 2,294
Dissolved Sulphate (S04) mg/L 949 882 512 547 1,003 834 873 713 959 812
|Nutrients
Ammonia - Dissolved mg/LN 1.43 112 1.27 1.06 1.32 115 135 119 0.84 1.16
Nitrate - Dissolved mg/LN 0.010 0.005 0.013 0.023 0.069 0.017 0.008 0.170 0.043 0.121
Total Kjeldahl Nitrogen mg/LN 17 11 17 13 14 11 1.4 0.9 0.9 13
Phosphorus - Dissolved mg/LP <0.013 <0.013 0.017 0.015 0.020 0.013 <0.013 0.023 0.017 0.016
Other
Cyanide - Total (CN) mg/L 0.066 0.0 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050
Organic Indi
Chemical Oxygen Demand mg/L 177 115 185 119 128 105 134 115 151 103
Total Organic Carbon mg/L 15 1.1 12 1.0 12 1.0 1.6 4.8 10.0 3.2
|Metals
Arsenic (As)- Dissolved mg/L 1.9* 0.005830 0.006633 0.005455 0.005001 0.003620 0.004445 0.009160 0.005771 0.002550 0.004338
Barium (Ba)- Dissolved mg/L 29* 0.01250 0.01287 0.01210 0.01260 0.01225 0.01315 0.01190 0.01259 0.01090 0.01148
Beryllium (Be)- Dissolved mg/L 0.067* <0.00010 <0.00010 <0.00100 <0.00100 <0.00010 <0.00010 <0.00002 0.000027 0.001000 0.000730
Cadmium (Cd)- Dissolved mg/L 0.0027* 0.000006 <0.000005 0.000016 0.000008 0.000007 <0.000005 0.000008 0.000006 0.000109 0.000041
Calcium (Ca)- Dissolved mg/L 315 295 331 294 359 302 355 287 306 269
Chromium (Cr)- Dissolved mg/L 0.81* <0.00010 0.00012 <0.00100 0.00015 <0.00010 <0.00010 <0.00050 <0.0050 0.00059 0.00057
Copper (Cu)- Dissolved mg/L 0.087* <0.0002 0.0003 0.0012 0.0009 0.0002 0.0004 0.0021 0.0006 0.0062 0.0007
Iron (Fe)- Dissolved mg/L 1.305 0.750 1.310 0.772 0.650 0.421 1.380 1.024 0.412 0.685
Lead (Pb)- Dissolved mg/L 0.025* 0.000152 <0.000050 0.000210 0.000085 0.000090 <0.000050 0.000089 <0.00050 0.000785 0.000811
i (Mg)- Dissolved mg/L 151 160 162 152 166 160 162 159 138 143
Manganese (Mn)- Dissolved mg/L 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.05 0.04
Mercury (Hg)- Total mg/L 0.0028 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 0.0000096 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Nickel (Ni)- Dissolved mg/L 0.49* 0.00136 0.00119 0.00184 0.00145 0.00121 0.00122 0.00115 0.00111 0.00357 0.00425
Potassium (K)- Dissolved mg/L 46.6 36.9 43.2 34.4 45.1 36.3 48.0 38.1 37.7 34.8
Selenium (Se)- Dissolved mg/L 0.063" <0.000050 <0.000050 <0.000500 0.00011 <0.000050 0.00006 <0.000050 0.00006 0.01100 0.009494
Silver (Ag)- Dissolved mg/L 0.0015* 0.000020 0.000028 <0.000100 0.000069 <0.000010 <0.000010 <0.000010 0.000019 <0.0050 0.001261
Sodium (na)- Dissolved mg/L |2.300* 1,645 1,306 1,675 1,308 1,585 1,285 1,600 1,318 1,515 1,170
Zinc (Zn)- Dissolved mg/L 1.1* 0.00465 0.00400 0.00440 0.00421 0.00330 0.00368 0.00320 0.00513 0.01970 0.00573
Bacteria
Total Coliforms (MTF) MPN/100mL <1 5 <1 <1 <1 2 <1 114 <1 16
Fecal Coliforms (MTF) MPN/100mL <1 <1 <1 <1 <1 <1 <1 24 <1 <1
E. coli (MTF) MPN/100mL <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Field
pH units 8.16 8.09 7.88 7.96 7.59 7.71 7.32 7.59 7.43 7.36
Specific Conductivity (uS/cm) 9,185 7,403 8,735 6,635 8,155 9,436 10,061 7,917 10,234 8,446
Polycyclic Aromatic Hydrocarbons
ug/L 6,400 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Benzo(a)pyrene ug/L 0.81 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Anthracene ug/L 2.40 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
F1(C6-C10 Hydrocarbons) mg/L 0.75 <0.10 <0.10 0 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
F2 (C10-C16 Hydrocarbons) mg/L 0.15 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
F3 (C16-C34 Hydrocarbons) mg/L 0.50 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
F4 (C34-C50 Hydrocarbons) mg/L 0.50 0 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
Benzene ug/L 430 <0.50 <0.50 3.26 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
EthylBenzene ug/L 2,300 <0.50 <0.50 7.58 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Toluene ug/L 18,000 <0.50 <0.50 25.28 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Xylene (Total) ug/L 4,200 <0.64 <0.64 32.86 <0.64 <0.64 <0.64 <0.50 <0.50 <0.50 <0.50
Volatile Organic Carbons
Vinyl chloride ug/L 1.7 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Pesticides
Diazinon ug/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.025 <0.025
|Herb
2,4-D ug/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.05 <0.05 <0.05 <0.25

Condition
* Criteria for total chloride and total metals

Note: Criteria from Ontario Ministry of the Environment. (2011, July 1). Soil, Ground Water and Sediment Standards for Use Under Part XV.I of the Environmental Protection Act Table 3: Full Depth Generic Site Condition Standards in a Non-Potable Ground Water
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5.2 SURFACE WATER

Surface water flows at the BRRMF are managed by perimeter ditching and the central access
road, which creates a barrier between the impacted water ditches on the north and the clean
water ditches on the south; there are also eight surface water retention ponds. The system is
designed to run dry for most of the year, as such, grab sampling is performed three times per
year: spring run-off, summer run-off, and autumn run-off. The surface water sampling points
are shown in Figure 2.

As per the BRRMF Operating Plan, surface water is managed in accordance with the Surface
Water Sampling and Analysis Plan (SAP), as specified under Clause 115. Compliance
parameters are applied to the upstream and downstream sampling points, with modifications
at other locations interior to the site. Sampling for the clean water ponds (SWQ-25-9a and b)
is similar to sampling for perimeter ditching. Sampling for impacted water ponds: Active Area
Collection Pond (SWQ-25-6), Biosolids Storm Water Pond (SWQ-25-7), Leaf and Yard Waste
Storm Water Pond (SWQ-25-8) and dry ponds (SWQ-25-11 a, b, and c) is performed prior to
discharge events. The Canadian Council of Ministers of the Environment (CCME) Water Quality
Guidelines for the Protection of Freshwater Aquatic Life are used as the regulatory guideline
(CCME, 2019). Weekly field monitoring is performed at the weir from spring thaw to freeze-up.

In 2024, a total of 31 surface water samples were analyzed - two upstream samples, five
downstream samples, eleven interior samples, and thirteen pond samples. No sample was
collected at SWQ25-1 in the fall because the location was dry. There were no deviations from
the Surface Water SAP or from normal sample collection and preservation practices. Weekly
weir data is provided in Appendix E and the 2024 surface water results are provided in
Appendix F.

The analytical results for some of the pond samples exceeded the guidelines for pH, arsenic,
cadmium, copper, iron, lead, selenium and zinc; the water was retained in the ponds or
hauled for treatment as required. Some of the analytical results for perimeter ditching were
highly variable between sample points, and between sample dates at the same location, but
most were below the CCME guidelines. The concentration of iron exceeded the CCME
guideline at the upstream location, one of the downstream locations and at two interior
locations. Arsenic, cadmium, copper, and selenium exceeded the guideline at some interior
and downstream locations, this is due to its natural occurrence in Manitoba soils.

ENVIRONMENTAL STANDARDS DIVISION Page9
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The 2020-2024 results for upstream and downstream locations are provided in Table 3 and
time versus concentration graphs showing the historical relationship of the analytical
parameters at each monitoring location are provided in Appendix G. The analytical results for
surface water are variable between locations and year over year, but are generally higher at
the downstream locations, although only arsenic, cadmium, copper, iron, and selenium
exceeded the CCME guidelines at downstream locations in 2024.

The Contingency Action Plan identified under Clause 125 was not implemented in 2024.

In 2024, we finalized our re-evaluation of the Surface Water SAP. The City is not proposing any
changes to sampling frequency or parameters for upstream and downstream surface water
monitoring locations, but is proposing to reduce frequency of sampling for the clean water
ponds and intermediate points along the South Perimeter Ditch to an as-needed basis. A
summary of the proposed Surface Water SAP changes is provided in Appendix M.
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Table 3. 2020-2024 Surface Water Monitoring - Perimeter Ditch Comparison

Eaux et déchets
2020 2021 2022 2023 2024
Units Criteria®
Inorganic Parameters p: p: Up Downstream p: p:
Alkalinity - Bicarbonate mg/L 149 252 185 213 207 438 351 934 160 421
Alkalinity - Carbonate mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Alkalinity - Hydroxide mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Alkalinity - Total mg/L 149 252 185 213 207 438 351 934 160 421
Dissolved Hardness (CaCO3) mg/L 71 77 105 319 112 178 145 944 151 411
pH units 6.5-9.0 7.35 7.76 7.28 8.00 7.21 777 7.48 7.90 7.36 7.73
Specific Conductivity (uS/cm) 344 741 433 1,100 423 1,627 325 2,956 336 1,191
Turbidity (ntu) 7.0 126 28.4 683.0 165.8 39.6 269.0 139.6 132 26.6
| Total Dissolved Solids mg/L 208 424 270 706 295 1,016 240 2,004 206 809
Total Suspended Solids mg/L 54 252 52 2,750 351 135 490 210 65 476
Total Solids mg/L 262 676 322 3,460 647 1,148 730 2,215 271 1,285
Dissolved Chloride (Cl) mg/L 640" 13 51 22 89 18 171 14 493 9 156
Dissolved Sulphate (S04) mg/L <0.4 55 20 285 1 181 3 103 1 11
Nutrients
Ammonia - Dissolved mg/LN 0.062 0.026 0.013 **na 0.174 0.805 0.131 0.154 <0.003 0.333
Nitrate - Dissolved mg/LN 13 0.006 0.863 <0.003 <0.003 <0.003 0.554 0.034 0.682 0.039 0.093
Total Kjeldahl Nitrogen mg/LN 0.30 2.10 0.97 2.74 143 5.23 0.60 7.40 1.30 6.10
Phosphorus - Dissolved mg/LP 0.140 0.283 0.077 0.036 0.690 0.884 0.075 0.462 0.173 0.365
Other
Cyanide - Total (CN) mg/L 0.0050 <0.0010 0.0010 <0.0010 0.0026 <0.0010 0.0027 <0.0050 <0.0050 <0.0050 <0.0050
Organic Indicators
Chemical Oxygen Demand mg/L 49 154 63 220 149 158 133 300 54 248
Biochemical Oxygen Demand mg/L 4 13 <4 <4 6 <4 7 18 3 15
Metals
Arsenic (As)- Dissolved mg/L 0.0050* 0.0030 0.0054 0.0045 0.0040 0.0049 0.0121 0.0022 0.0223 0.0033 0.0108
Barium (Ba)- Dissolved mg/L 0.0276 0.0482 0.0422 0.0514 0.0334 0.1079 0.0309 0.2129 0.0268 0.1004
Beryllium (Be)- Dissolved mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00003 0.00005 <0.00002 0.00027
Cadmium (Cd)- Dissolved mg/L 0.00009* 0.000013 0.000400 0.000024 0.000010 0.000006 0.000012 0.000025 0.000021 0.000007 0.000043
Calcium (Ca)- Dissolved mg/L 30.7 45.1 37.9 70.8 40.7 713 28.5 106.7 30.3 56.2
Chromium (Cr)- Dissolved mg/L 0.00014 0.00042 0.00015 0.00013 0.00018 0.00083 0.00111 0.00159 <0.00050 0.00170
Copper (Cu)- Dissolved mg/L 0.0040* 0.00191 0.00117 0.00159 0.00286 0.00105 0.00430 0.00231 0.00213 0.00099 0.00359
Iron (Fe)- Dissolved mg/L 0.30* 0.095 0.082 0.070 0.058 0.632 0.116 0.544 0.538 0.328 0.354
Lead (Pb)- Dissolved mg/L 0.0070* 0.000096 0.000102 0.000089 <0.000050 0.000055 0.000108 0.000572 0.000542 0.000170 0.000500
Magnesium (Mg)- Dissolved mg/L 20.1 44.8 20.8 61.6 21.0 82.4 18.0 164.6 183 67.0
Manganese (Mn)- Dissolved mg/L 0.0616 0.0611 0.2550 0.0613 0.1977 0.3623 0.0295 0.7719 0.1299 0.3355
Mercury (Hg)- Dissolved mg/L 0.000026* <0.000010 <0.000010 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Nickel (Ni)- Dissolved mg/L 0.150* 0.00214 0.00781 0.00263 0.00537 0.00426 0.01905 0.00237 0.04113 0.00207 0.02070
Potassium (K)- Dissolved mg/L 9.2 229 9.5 303 8.7 83.3 9.3 98.1 6.7 51.5
Selenium (Se)- Dissolved mg/L 0.0010* 0.000188 0.000370 0.000115 0.000411 0.000211 0.000464 0.000125 0.000450 0.000109 0.003480
Sodium (Na)- Dissolved mg/L 9 39 139 49 9.8 95 8.7 262 8.7 94
Zinc (Zn)- Dissolved mg/L 0.030* 0.0037 0.0057 0.0015 0.0058 0.0012 0.0048 0.0046 0.0052 0.0024 0.0030
Bacteria
Total Coliforms (MTF) MPN/100mL 365 461 >2,420 387 9,390 3,966 >2,420 1,842 1,393 2,277
Fecal Coliforms (MTF) MPN/100mL 3 17 31 3 409 215 64 1,102 55 169
E. coli (MTF) MPN/100mL 1 3 12 4 580 235 67 1,614 31 211
Field Parameters
pH units 6.5-9.0 8.19 8.02 8.95 9.16 7.28 7.68 6.83 8.04 7.30 7.80
Specific Conductivity (uS/cm) 3,780 7,060 413 1,205 525 1,579 300 2,947 654 1,224
Temperature °C 9.3 10.4 3.6 6.5 18.5 19.3 20.0 19.8 16.2 18.4

Note: Criteria from Canadian Council of Ministers of the Environment. Canadian Environmental Quality Guidelines Summary Table. Water Quality Guidelines for the Protection of Freshwater Aquatic Life. (CCME, 2019)

* Criteria for total chloride and total metals
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5.3 LEACHATE

The leachate management system is a network of manholes/risers, drains, and sumps around
the perimeter of the landfill cells, which feed into a header pipe. The leachate flows via
gravity and lift stations into a 300,000L storage tank located at the intersection of Charette
Road and the access road, which acts as a truck fill station for hauling to the North End
Pollution Control Centre (NEWPCC) for treatment. Leachate can also be pumped from eleven
collection manholes and one riser if needed; these sites also serve as sampling points. The
locations of the manholes and riser are shown on Figure 1.

As per the BRRMF Operating Plan, leachate is managed in accordance with the Leachate
Sampling and Analysis Plan (SAP), as specified under Clause 100. The MOE guidelines for non-
potable groundwater quality are used as the regulatory guideline (MOE, 2011).

The total volume of leachate removed from the BRRMF in 2024 was 27,570 kL. There were no
occurrences of leachate breakout from the development in 2024. The Contingency Action Plan
identified under Clause 125 was not implemented in 2024.

In 2024, thirteen leachate samples were analyzed. Leachate samples were analyzed for
soluble metals instead of total metals in 2024 because total metals are not required under EAL
No. 3081 and they don’t allow us to compare against our surface water and groundwater
results. Other than total metals, there were no deviations from the Leachate SAP or from
normal sample collection and preservation practices.

Monthly leachate elevations are provided in Appendix H, and the 2024 leachate results are
provided in Appendix I. The majority of parameters were highly variable between manholes;
some of the samples exceeded the MOE guidelines for chloride, extractables, petroleum
hydrocarbons, and dioxins and furans. Leachate is highly variable due to waste composition,
amount of precipitation, site hydrology, waste compaction, cover, and interaction of leachate
with the environment.

The 2020-2024 average results are provided in Table 4, and Piper diagrams showing the
historical relationship of cations and anions at each monitoring location are provided in
Appendix J. Many of the parameters measured vary significantly from year to year, although
the average results usually meet the MOE guidelines. In 2024, the averages for anthracene,
polyaromatic hydrocarbons and petroleum hydrocarbons exceeded the MOE guidelines.
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In 2024, we finalized our re-evaluation of the Leachate SAP. The proposed recommendation is
to eliminate sampling of the individual manholes that are connected to the centralized
collection tank and eliminate analysis of the parameters listed in NEWPCCs EAL No. 2684 RRR
Schedule A. To facilitate comparison with Surface Water and Groundwater results, the
Leachate parameter list has been updated to include the combined analytes from EAL No.
3081R Appendices F and G. A summary of the proposed Leachate SAP changes is provided in
Appendix M.
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2020 2021 2022 2023 2024
Onite Crieria Average Average Average Average Average

Field Parameters
pH units 7.39 7.80 7.38 7.09 7.20
Turbidity - NTU ntu 7 112.0 125 222 412
Specific Conductivity uS/cm 10,160 10,444 10,853 13,991 14,995
Temperature °C 11.5 19.5 15.9 13.0 17.7
Inorganic Parameters
Alkalinity - Bicarbonate mg/L 5,438 5,346 4,549 11,743 5,452
Alkalinity - Carbonate mg/L <3.0 <3.0 <3.0 <3.0 <3.0
Alkalinity - Hydroxide mg/L <3.0 <3.0 <3.0 <3.0 <3.0
Alkalinity - Total mg/L 5,438 5,346 4,549 11,743 5,452
Hardness (as CaCO3) mg/L 2,164 871 1,505 1,546 1,218
pH - units units 7.33 7.30 7.23 nr 7.16
Specific Conductivity uS/cm 11,893 13,656 12,100 9,482 12,302
Turbidity - NTU ntu 78 426.5 198 200 173
Total Dissolved Solids mg/L 7,315 8,109 10,069 12,554 10,770
Total Suspended Solids mg/L 374 1,495 540 621 1,097
Total Solids mg/L 7,686 9,610 10,611 13,179 11,872
Chloride (dissolved) mg/L 2300 * 1,456 1,628 1,611 1,639 1,355
Sulphate (dissolved) mg/L 97 117 276 339 190
Other
Cyanide (CN) mg/L 0.066 0.011 0.015 0.017 0.054 0.009
Nutrients
Dissolved Ammonia mg/L 642 459 511 522 718
Nitrate Nitrogen mg/L 1.75 1.82 0.27 0.21 0.80
Total Kjeldhal Nitrogen mg/L 978 977 1,059 972 4,111
Phosphorus (Total) mg/L 3.49 9.70 8.61 9.62 5.72
Organic Indicators
Biological Oxygen Demand mg/L 1,340 2,483 4,791 7,234 2,572
Chemical Oxygen Demand mg/L 2,049 3,793 1,630 4,559 7,832
Metals
Total Arsenic (As) mg/L 1.9 0.0179 0.0218 0.0171 0.0283 ns
Total Barium (Ba) mg/L 29 0.393 0.479 0.342 0.517 ns
Total Beryllium (Be) mg/L 0.067 <0.00003 <0.00003 <0.00003 0 ns
Total Cadmium (Cd) mg/L 0.0027 <0.000007 0.000582 0.000156 0.000590 ns
Total Calcium (Ca) mg/L 297 349 603 634 490
Total Chromium (Cr) mg/L 0.81 0.1253 0.1673 0.1278 0.1501 ns
Total Chromium (Hexavalent) mg/L 0.0007 0.00067 0.00036 0.02046 <0.010
Total Copper (Cu) mg/L 0.087 0.0147 0.0647 0.0244 0.0324 ns
Total Iron (Fe) mg/L 24.3 49.2 45.4 68.3 ns
Total Lead (Pb) mg/L 0.025 0.00345 0.02170 0.00471 0.01357 ns
Total Magnesium (Mg) mg/L 345 323 325 359 322
Total Manganese (Mn) mg/L 1.749 1.723 2.245 2.550 ns
Total Mercury (Hg) mg/L 0.0028 0.000031 0.000044 0.000015 0.000047 0.000025
Total Nickel (Ni) mg/L 0.49 0.2481 0.2903 0.2871 0.3189 ns
Total Potassium (K) mg/L 392 401 429 464 408
Dissolved Selenium (Se) mg/L 0.063 * 0.00176 0.00206 0.00215 0.00380 ns
Total Silver (Ag) mg/L 0.0015 0.000092 0.000151 0.000102 0.000235 ns
Total Sodium (Na) mg/L 2,300 1,103 1,116 1,155 1,262 1,155
Total Zinc (Zn) mg/L 1.1 0.263 1.127 0.317 0.472 ns

Note: Criteria from Ontario Ministry of the Environment. (2011, July 1). Soil, Ground Water and Sediment Standards for Use Under Part XV.I of the

Environmental Protection Act Table 3: Full Depth Generic Site Condition Standards in a Non-Potable Ground Water Condition

*Criteria for total chloride and total metals

ns - not submitted

Client File No. 5556.00
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Table 4. 2020-2024 Leachate Quality Comparison

2020 2021 2022 2023 2024
Onite Crieria Average Average Average Average Average

Extractables
Benzo (a) Pyrene (PAH) ug/L 0.81 0.31 1.01 0.36 0.47 1.45
Anthracene ug/L 2.4 1.01 1.44 1.51 2.93 3.91
4'4' Methylenebis 2 Chloroaniline ug/L <1.0 <5.0 <50.0 <4.0 <0.50
Benzo (a) anthracene (PAH) ug/L 4.7 0.10 1.74 0.50 0.81 2.25
Benzo (b/j) fluoroanthene (PAH) ug/L 0.81 0.69 0.47 0.46 1.49
Benzo (g,h,i) Perylene (PAH) ug/L 0.2 0.17 0.85 0.15 0.18 1.05
Hexachlorobenzene ug/L 3.1 <0.040 <0.080 0.0028 <0.0080 <0.040
Phenanthrene ug/L 580 4.00 5.53 6.07 12.75 17.21
Phenol mg/L 12 0.183 0.366 0.877 1.690 0.320
Petroleum Hydrocarbons
CCME Petroleum Hydrocarbon Fraction F1 mg/L 0.75 0.92 2.75 2.45 1.65 0.42
CCME Petroleum Hydrocarbon Fraction F2 mg/L 0.15 0.47 1.91 2.71 27.28 1.34
CCME Petroleum Hydrocarbon Fraction F3 mg/L 0.50 8.45 19.0 2.49 5.03 2.23
CCME Petroleum Hydrocarbon Fraction F4 mg/L 0.50 1.61 2.68 0.40 0.74 0.34
Volatile Organic Carbons
Vinyl Chloride ug/L 1.7 0.90 0.60 0.40 0.43 <0.50
1,4 Dichlorobenzene ug/L 67 3.80 3.80 3.90 4.11 4.08
Chloroform ug/L 22 <0.50 <0.50 <0.50 <0.50 <0.50
Trichloroethene ug/L 17 <0.50 0.59 <0.50 0.34 <0.50
Tetrachloroethene ug/L 17 0.56 0.98 <0.50 0.31 <0.50
Polychlorinated Biphenyls
Aroclor 1016 ug/L <0.13 <2.0 <3.5 <1.0 <1.39
Aroclor 1221 ug/L <0.13 <2.0 <3.5 <1.0 <1.39
Aroclor 1232 ug/L <0.13 <2.0 <3.5 <1.0 <1.39
Aroclor 1242 ug/L 1.3 <2.0 0.4 0.21 0.15
Aroclor 1248 ug/L <0.13 <2.0 <3.5 <1.0 <1.39
Aroclor 1254 ug/L <0.10 0.15 0.04 0.06 <0.09
Aroclor 1260 ug/L <0.20 <0.40 <0.40 <2.0 <0.10
Total PCBs ug/L 15 1.3 <6.0 0.7 0.45 0.27
Pesticides and Herbicides
Diazinon ug/L <62 <0.5 <0.4 <9.4 <0.025
2,4-D ug/L 4.1 10.4 21.7 15.1 8.5
Aldrin ug/L 8.5 <0.040 <0.080 <0.020 <0.0080 <0.040
gamma-Hexachlorocyclohexane (Lindane) ug/L 1.2 <0.040 <0.080 0.0052 <0.0080 <0.040
MCPA ug/L 5.0 5.0 <5.0 <10.0 <50.0
Methoxyclor ug/L 6.5 <0.120 <0.030 <0.020 <0.056 0.022
Mirex ug/L <0.080 <0.040 0.033 <0.0080 <0.040
Bacteria
Total Coliforms MPN/100mL 9,056 309,209 11,836 4,114 8,952
Fecal Coliforms MPN/100mL 831 717,707 2,581 134 3,896
E. coli MPN/100mL 770 6,354 2,635 64 3,861

Note: Criteria from Ontario Ministry of the Environment. (2011, July 1). Soil, Ground Water and Sediment Standards for Use Under Part XV.I of the
Environmental Protection Act Table 3: Full Depth Generic Site Condition Standards in a Non-Potable Ground Water Condition

Client File No. 5556.00

Manitoba Environment Act Licence No. 3081 R
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5.4 LANDFILL GAS
5.4.1 COLLECTION AND FLARING SYSTEM

Landfill gas (LFG) produced at the BRRMF is comprised primarily of methane (CH4) and carbon
dioxide (CO,) in approximately equal amounts. These greenhouse gases contribute to global
warming, but CH4 has a global warming potential 28 times that of CO,. To reduce emissions,
the LFG is collected via a series of pipes beneath the BRRMF, and sent to a flare where the CH,
is reduced to CO, and water vapor. The landfill gas collection and flaring system (LFGCFS) is
run by Integrated Gas Recovery Systems Inc. on behalf of the City of Winnipeg.

As per the BRRMF Operating Plan, LFG operations and monitoring are managed through the
Landfill Gas Operating Plan, submitted October 23, 2014, as per Clause 110.

During operation in 2024, the LFGCFS operated as was intended.

The 2024 Landfill Gas Collection and Flaring Report, prepared by Integrated Gas Recovery
Services Inc., is attached in Appendix K.

5.4.2 SUBSURFACE LANDFILL GAS MONITORING PROGRAM

LFG that is not collected or that cannot escape into the atmosphere may migrate into
neighboring land below the ground surface. The purpose of LFG migration monitoring is to
detect gas migration before it becomes a safety hazard to neighbouring properties.

As per the BRRMF Operating Plan, subsurface LFG migration is managed in accordance with
the Subsurface Landfill Gas Monitoring Program, submitted on October 23, 2014, as specified
under Clause 111. Probes are monitored monthly for methane (CH.), oxygen (O,), carbon
monoxide (CO), and hydrogen sulphide (H,S).

In 2024, the maximum level of CHs; measured was 0.2%. The Subsurface Landfill Gas
Contingency Plan was not activated, indicating that the LFGCFS is operating effectively.

The 2024 subsurface gas migration probe data is provided in Appendix L.
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6.0 NUISANCE MANAGEMENT

In order to reduce odour, litter, and vector nuisances at the landfill, several best practices and
operating procedures are used, such as placement of screens, minimizing the working face of
each cell, application of appropriate cover material (daily, intermediate, or final), site
landscaping, weekly litter control patrols, and odour monitoring. If necessary, a licensed
professional will apply vector control products, ensuring that appropriate chemicals are used
and are properly handled. Noise is not a significant issue due to the separation from
surrounding homes. Fugitive dust emissions are minimized by spraying site roads with
uncontaminated surface water.

In 2024, there were 105 odour complaints from 52 customers; in all cases the source of the
odour was investigated. None of the complaints were due to litter or vector nuisances at the
landfill. If the source of the odour could be located within the BRRMF, if possible, we
immediately covered the odour causing material, moved the tipping face to a more favorable
area if available, and used compost or wood chips to reduce the odour and prevent further
occurrence.
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CONCLUSION

8.0

The diversion operations taking place at the BRRMF have been effective in diverting tens of
thousands of metric tonnes of material from the landfill.

The quality of the groundwater beneath the site has not been negatively impacted, as
demonstrated by the comparison of upstream to downstream groundwater quality.

The quality of the surface water measured at the weir is statistically similar to the quality of
the surface water upstream of the BRRMF.

Leachate management was successful in 2024 as there were no breakouts of leachate.
The areas where landfill gas is escaping should be repaired.

The BRRMF will continue to operate so as to ensure that the environment is maintained in
such a manner as to sustain a high quality of life, including social and economic development,
recreation and leisure for present and future Manitobans.
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