Municipality of Calvin - 2022/2023 Landfill Monitoring

Results
Presentation to Council on April 9, 2024

») Knight Piésold Adding value. Delivering results.

CONSULTING



t Background

jec
ion o

lef Proj

Br

-
©
.
(@)
@)
S
al
(@)
=,
fi T
@)
.
i
@)
=
m
©
=
M
|
(D)
—
)
Y

n
had
T
7))
()
i
>
ik
'
= |
o
| -
()
-+
nWa
QP
@V
o
AN
e —
Q\
@V
o
(Q\

t

P

Descr

for 2024

10NS

Recommendat




Calvin Landfill - 2022/2023 Monitoring Results

Brief Project Background i @
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Ontario

PROVISIONAL CERTIFICATE OF APPROVAL
WASTE DISPOSAL SITE

= Landfilling is permitted through the
Certificate of Approval (C of A) with
the MOE. Permit Number A530901.

= Permit allows for the use and
operation of a 2.025-hectare landfill
sSite.

= Permits the landfilling of domestic
and commercial wastes.

= Permit falls under the Environmental
Protection Act (EPA), 1971.

Under The Environmental Protection Act, 1971 and the regulations and subject t

limitations thereof, this Provisional Certificate of Approval is issued to: .
Township of Calvin =" 0.
R.R. £ 2
Mattawa, Ontario
POH VO

for the use and operation ©f a 2,025 hectare Tandf{11\si

all in accordance with the foliowing plans and specifications:

-
Located: Lot 21, Concession3
Township of Calvin
District of Hipissing

which includes the use of the site only for the receiving and disposal

of the following categories of waste (NOTE: Use of the site for additional categories of
wastes requires a new application and amendments to the Provisional Certificate of
Approval) domestic and commercial wastes.

and subject to the following conditions:

1. No operation shall be carried out at the sfte after sixty days from
this condition becoming enforczable unless this Certificate ¥ncluding
the reasons for this condition has been registered by the applicant
as an fnstrumsat in the appropriate Land Registry Office against title
to the site and a dupiicate registered copy thereof has been returned
by the applicant to the Director.
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Calvin Landfill - 2022/2023 Monitoring Results

Brief Project Background

= Knight Piésold Ltd. (KP) was first retained by the Township of
Calvin in 2005 to prepare the 2005 Landfill Monitoring Report.

= Since 2005, KP has been involved in annual environmental
reporting, capacity assessments and landfill liability costing.

= KP is an environmental and engineering consulting firm located
on Devonshire Ave. (off O'Brien Street) in North Bay. We are a
group of approximately 50 scientists and engineers.

= KP completes a similar scope of work for several other landfills in
the area (Chisholm, Powassan, Machar, East Ferris, previously
Bonfield, Cochrane)

2022/2023 Municipality of Calvin Landfill Monitoring Results




Calvin Landfill - 2022/2023 Monitoring Results

Landfill Monitoring Program

The Landfill Monitoring Program consists of the following:

= Monitoring water quality (groundwater and surface water) and methane gas
concentrations at the landfill twice per year (spring and fall).

= Monitoring results are presented in an annual report every two years.

= Groundwater guality is collected from 13 groundwater monitoring wells
located at specific locations throughout the property. Occasionally a
domestic residential water sample is collected from the 188 Adams Road
property (when available).

= Surface water sampling occurs at four surface water sampling locations
near the landfill.
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NOTES: LEGEND: MUNICIPALITY OF CALVIN
1. COORDINATE GRID IS UTH NAD83 ZONE 17. LANDFILLING EXTENTS SURFACE WATER SAMPLE LOCATION
2. CONTOUR INTERVAL IS 0.5 METRES. P ROPERTY LINE MONITORING WELL LOCATION MUNICIPALITY OF CALVIN LANDFILL SITE

—>—%— FENCE
3. TOPOGRAPHICAL SURVEYS PROVIDED BY TALBOT SURVEYS INC. (2005, 2006, 2008). APPROXIMATE LIMITS GROUNDWATER ELEVATION (SPRING 2023)
== " orwaste 1223 DIRECTION OF GROUNDWATER SITE PLAN
4, égLETgﬁglwgicATES GROUNDWATER ELEVATION WAS NOT USED FOR —.—.—-— POWERLINE FLOW (APPROXIMATE) wITH MON ITORING WELL LOCATIONS
GROUNDWATER 6

. IMAGERY OBTAINED FROM GLOBAL MAPPER, (JANUARY 11, 2024}, ELEVATION CONTOUR BIANO.
NB102-192/15
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Calvin Landfill - 2022/2023 Monitoring Results
2022/2023 Water Quality Results

The following are the main water quality results from the 2022/2023 Report
= Groundwater

— There were no instances of health-related groundwater quality exceedances in monitoring
wells downgradient of the Landfill in 2022 and 2023.

— Elevated concentrations of chloride, sulphate, TDS, manganese, and nitrates at several
downgradient monitoring wells, relative to background water quality. Levels are largely
below reasonable use guidelines and Ontario Drinking Water Standards (O.Reg 169/03).

— Nitrate levels continue to show a declining trend (historically high in 2017-2019).
= Surface Water

— Sampling locations were largely dry, and when sampled successfully, the water quality
results are largely similar to background results.
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@ Knight Piésold
CONSULTING
TABLE 3.2

Example Results Format

MUNICIPALITY OF CALVIN

MUNICIPALITY OF CALVIN LANDFILL SITE

2022/2023 LANDFILL MONITORING REPORT
SUMMARY OF 2022/2023 GROUNDWATER QUALITY RESULTS

Frot dn 164 34T

w7 Spring2022  Fall2022  Spring2023  Fall 2028 w3 w4 MWsD WsS
Parameter R oo
MMay:2  6.0ct22  16May2d  14Now-23 Reasonable Use Guideline (Cm) MMay-22  6.0ct22  16May2d  14Nov-23 | 1iMay22  60ct22  16May-23  14Nov.2s 60ct22  16May-23  14Nov: May.22  6Oct22  16May2d  1dNov2s
lLocation - - Background (Ch) Gm = Cb + ¥CrCh) Downgradient Leachate Downgradiert Downgradiert
in Situ Parameters
‘Conductivty (ms/cm) - B B 0108 0213 0054 0253 - - - - 098 0299 014 0626 131 7 0385 0804 0594 0408 0183 04% 0445 055 0228 0703
Depth to Water (bow top of PVC) m - E z 232 286 2185 2815 - - - - 528 573 681 5825 856 925 8455 g5 a2 475 466 47 42 513 4815 511
Oxygen Dissaived (mgil) ® z = 1198 6 618 1081 = = = - 139 45 313 628 1133 1088 a4 1276 601 493 856 57 "7 e73 6 505
pH - 651085 06 619 565 756 641 63-7.3 61-7 70-80 65-75 665 634 7.4 654 617 | s | 705 635 661 762 7.66 7.2 727 857 724 639
Temperature °C s 15 A0 883 11.06 439 8 1915 1303 9695 mns | 1276 | 105 508 7 1119 972 626 755 1192 927 693 747 1074 967 54 728
[Physical Tests
Akalinty (Total as CaCO3) 2 30 10 500 06 36 73 30 74 330-2880 515-2865 300-2850 187.0-287.0 468 476 267 528 439 a7 358 1 23 198 216 221 172 175 g
Ghemical Orygen Demand 8 - - 2 2 18 19 - - - - a1 38 8 182 % 142 124 <« ) e 12 13 3 @ 5
Cenductivty ySicm 2 - - - 209 12 228 - - - - 988 1020 567 1080 883 965 742 612 620 580 674 4 351 457 453
Hardness as CaCO3 005 8010100 06 X 887 [ 42 | 2 593-693  834-984  606-708  626-928 338 Dry 381 200 338 201 3% 260 185 20 244 274 2% 193 213
oH 005 651085 ] 669 | 643 | 628 | 664 66-76 85-75 64-74 66-75 739 687 73 722 679 676 7.06 82 663 679 7.16 729 | sos | 788 | 0
“Total Dissolved Solids a 50 A0 6 211 107 18 2845 355 w5 15 540 £ 331 i 520 557 397 o sn | 3 389 B | 243 246
2 & 2 821 3830 1220 2000 S S < 5 1510 1870 1260 906 1110 1130 624 3 70 35 488 71 3 F) as
[Anions
Chiorde 1 250 ) 7 g B 3 755 5 28 128 [ ) 5 3 % % 1 B % 2 B B 2 % 2
Suprate 1102 500 A0 | a7 3 15 l 2585 255 2575 285 l 2 i " 16 7 3 * £ 2 84 5 69 8 2 2% £
iNutrients
“Ammona (Toial) 01 - = <01 <01 <01 <01 - - - B 2 68 EXl %62 7T 212 128 <01 03 03 03 03 <1 <01 <1
Nirate (as N} 006 10 MAG 05 091 12 038 5265 5455 55 519 15 Y 08 342 <0.08 <008 <0.08 <0.06 <0.06 on 075 147 ot <0.06 <0.06 <0.06
Nitrke (a5 N) 003 1 MAC <0.03 0.0 <0.03 0.03 0515 0515 0515 0515 028 008 000 003 003 001 003 .05 <003 <003 <003 <003 <003 003 <003
Nirogen Kjeldahi (Toial) 05 - & <05 <05 <05 08 - - - - 52 7 3 268 209 239 152 <05 <05 <05 <05 <05 <05 <05 <05
Metals
“Auminum (Dissotved) 0001 01 G 0174 0202 008 0.008 0137 0451 0072 0064 0.008 0008 0005 0016 0035 0014 0013 0,006 0010 0,003 0412 0.010 0.009 0.002 0395
Antimany (Dissobved) 00002 100,009 0006 MAC <0.0009 <0.0009 <0.00090 <0.0009 0003 o 0003 0003 <0.0009 <0.0009 <0.0009 <0.0009 00013 <0.0009 <0.0008 <0.0009 <0.0009 <0.0009 <0.0009 <0.0009 <0.0009 <0.0009 <0.0009
‘Arsenic (Dissolved) 00002 001 MAC <0.0002 00003 <0.0002 00002 0005 0.00515 0005 0005 00013 00017 0.0008 00007 00005 00006 0.0004 <0.0002 0.0003 0.0003 0.0006 0.0003 <0.0002 <0002 <0.0002
Barium (Dissaived) 2E.00510 8E-005 1 MG 00139 00529 00103 00512 as07 0526 0505 052 03850 0520 02500 0.1%80 01910 0.1760 0120 0.0455 0.0673 00741 0.0990 0.0857 00483 0.0520 0.0642
Beryllum (Dissoved) TE006 - - 0.000027 000017 0000017 | 0000044 E = E B <0.000007 0000021 0000022 | 0000011 000011 0000008 00000 | <0000007 0000 0OOOTE 0000058 | 0000016 0.0001 0000007 0.000096
Bismulh (Dissclved) TE-006 10 1E-005 - - 000001 000004 000001 | <0.00001 - - - - <0.00001 <000001 | <000001 | <0.00001 000004 <000001 000001 [ <0.00001 000002 <0000 <000001 [ <0.00001 000002 <000001  <0.00001
Boron (Dissolved) 0.002 5 [ o008 003 0008 0018 251 252 250 251 o714 0685 0476 186 0908 173 ors 0118 0213 0227 0242 0384 0078 0081 0.089
Cadmium (Dissotved) 3E-006 0,005 MAC 0000003 0.0001 0000011 | 0000034 00025 000256 00025055 0002517 | 00DO07S 0000088 0000052 | <D.000003 ~ <0.000003  <0.000003 0000005 | 0.000023 000009 0000072 0000101 | 0000061 000005 0000028 0.000025
Gakium (Dissotved) 001 - - 61 192 61 179 - - - - 778 927 486 101 918 103 823 a7 626 707 788 &7 458 %41 513
Chromium (Dissclved) 3E-005 10 BE-005 005 MAC 000065 <0.00008 0.0003 00001 00253 0.025 002515 002505 000061 0.00064 000028 000189 0.00133 0002 000163 | <0008 <0.00008 000068 000055 000013 <000008  <000008  0.0006
Cobalt (Dissolved) 4E008 5 S 0000168 0.00311 0000107 | 0.000884 B 9 5 . 0.00503 0.00063 0.00151 0.006%9 00119 000688 000887 0000028 0.0021 000128 000183 | 0.000629 00005 000043 0000338
Copper (Dissaved) 260051000002 1 0 00013 00177 00013 o 050085 0.50885 050065 0.5007 0.0268 0034 o0 0.0005 018 0.0004 0.000¢ 00002 00041 00031 o007 00028 0001 00003 00018
Iron (Dissdved) ogor 03 a0 013 27 0023 0007 02195 1515 01615 0.1535 0007 0010 <0.007 0.169 10.70 0593 0077 <0007 0,080 <0.007 058 0010 0050 <0.007 0850
Lead (Dissclved) 1E-006 to 9E.005 00 MAC 0.0001 000137 000008 <0.00008 000805 0005685 0.005 0005 <0.00008 000011 <0.00008 000015 000038  <000000  <000008 | <000009  <00008  <0.00008 0.00034 <000008  <000009  <0.00000  0.00039
Lihium (Dissolved) 0.0001 - - 0.0084 0.0154 0.0081 0.0107 - - - - 00008 00008 0.0008 00002 0003 0.0001 0.0001 0001 0.0048 0.0022 0.0032 00022 00034 00015 00026
Magnesium (Dissclved) 000100 - - 569 a4 629 986 - - - - 349 364 191 194 151 169 132 196 158 164 189 177 9 221 207
Menganese (Disscived) 1E-005 005 A0 0.02 001 0.12 004 0.00 003 0.08 a2z oy [5e [ 2m 4.9 517 3.86 3.63 011 e | 15 228 147 [ o5 | oz | oz
Wercury (Dissctved) 16005 0.001 MAC - <0.00001 0.00002 0.00003 - 0.0005 0.00051 0.000515 0.00002 <0.00001 - <0.00001 0.00002 <0.00001 - <0.00001 0.00001 <0.00001 - 000001 000001  <0.00001
Molybdenum {Dissolved) 1E005 10 46005 s = 0.00008 000037 000006 0.00008 F " - P 000111 000135 0.00085 0.00042 000038 00003 000027 00082 000137 0.00116 000148 0.00143 0.00451 0.00442 0.00371
Nckd (Dissoked) 0.0001 - - 0mw19 003 0.4 0.0074 - - - - 00104 00128 00064 00035 00202 00033 00028 0002 o017 00017 00027 o019 00164 00001 00006
Phospharus (Metal) Dissolved 0003 = = 003 <0.00 0,008 <0003 - = 5 % 0013 [ <0063 0027 002 0019 <0.003 0018 <0.003 0.004 0.476 0016 <0.003 <0008 0018
Potassium (Dissoned) 0.003100.009 - - 0928 13 [ 13 - - - - 12 178 105 296 259 27 205 a7 178 194 195 198 433 495 498
Stdenium (Dissolved) 4E005 005 MAC 000005 000027 000005 00001 0025025 | 0025135 | 0025025 002508 000024 0.0004 0.0003 0.0003 0.00024 0.00021 ooouz2 | 000004 0.00008 0.00007 000009 | <00000¢ <0000+ 000004 <0.00004
Slicon (Dissalved) (1) - - 109 18 884 12 B B 5 B 508 54 518 68 488 500 505 487 55 682 [ () an [ 53
Siver (Disslved) 26-006 10 SE-005 - - 000005 000005 | <000005 | <0.00005 - - - - <0,00005 000005 ~ <000005 | <0005 ~ <000005  <000005  <00U005 | <000005  <0.00005  <000005  <0.00005 | <000005  <000005  <000005  <0.00005
Sodum (Dissoned) 001000 200 A0 732 8.12 755 816 10366 104.08 103.775 10408 612 619 201 248 218 415 286 903 152 158 17 152 248 964 219
Strontium (Disscived) 2E.006 to BE.005 - - 0.0561 0200 0042 o.180 . - - - 0973 102 057 052 0580 0512 04m0 0369 0355 0382 0475 0356 0408 0448 0484
Thallum (Ossotved) 5E-008 B z 0.000008 000005 000001 0000013 - - - F 0.000005 <0.000005 000001 | <0000005  <0000005 | <0000005  <0.000005 | <0.000005  0.00003 0.00001 0.00001 0.000008 0.00001 0000005 <0.000005
Tin (DissoNed) 1E005 10 6E-005 - - <0.00005 000028 om0t <0.00008 - - - - 0.00041 0.00016 0.00006 0.00023 0.00022 0.00023 000008 | <0.00006 0.00008 0.0001 0.00008 0.00011 0.00006 0.00007 00001
Titarium (Dissclver) 5E-005 10 TE-005 - - 0.0076 000042 0001 <0.00007 - - - - 0.00049 00004 <0.00007 | 0.00064 0.00053 0.00043 <0.00007 00002 00003  <0.00005 00227 0.00022 000026 <0.00005 0033
Uranuum (Dissaived) 008 002 - 0.00006 0.00089 0.00006 000015 001003 001015 0.01002 0.01008 000410 00010 0.00212 000036 000080 000023 0.00007 0.00478 0.00215 0.00108 0.00225 0.00224 0.00545 0.00519 0.00564
Vanagum (Dissolved) 1E-005 - - 000104 000053 000098 000045 - - - - 0.00077 0.00085 0.0062 0.00067 000050 000091 000085 000090 000008 0.00025 0.00157 0.00024 000101 0.00082 0.00196
Zing (Dissavod) 000200 5 - <0.002 0.008 <0.002 0003 2501 2504 2801 25015 0002 0003 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0002 0002 0003 <0002 <0002 <0002 0003
Zrcenium (Dissclved) 0002 B A0 <0002 <0002 <0002 <0.002 - - - - <0002 <0002 <0.002 <0.002 <0002 <0.002 <0.002 <0002 <0.002 <0002 <0.002 <0002 <0002 <000 <0.002
(Organics
Carbon Organic (Dissolved) 1 5 A0 T 55 55 § 55
Phendls 0002 - - <0.002 <0.002 <0.002 <0.002 R g 3 E o
[Volatie Organics
i4-Dichiorcbenzene. 0005 0.005 - - - - - - - B - - - 00021 00005 00043 0,001 - B - B - B B B
Acetone 003 5 . 2 s 3 - E = = P = 3 e <003 <0.03 <0.03 <003 = . = 5 = - = =
Oichloromethane 0.0005 0.05 waC 5 & = = P : = z 5 oy = 3 <0.0005 <0.0005 <0.0005 <0.0005 3 z z 3 E - = 2
Methy! ety Ketone 002 - - - - - - - - - - - - - <0.02 <002 <0.02 <0.02 - - - - - - - -
Viny! Clcride 0.0002 0.002 WAC - - - - - - - - - - - 00019 0002 00022 00043 - - - - - - - -
[Semi Volatie Organics.
/4-Dichioropenzene (SVO) 0.0005 - - | - - - - | - - - - | - Ory. - - | - - - - | - - - - | - - - -
BTEX
Benzene 0.0005 0.001 WA : z 5 = E z 3 E z 5 S <0.0005 <0.0005 00023 0.0007 g z : 5 E = = E
Toluene 0.0005 0.6 A0 B = B 3 E 3 S [ - ad - - <0.0005 <0005 00017 <0.0005 g 2 = z g E = Z
RIS 102103157 A e e § e 3T 70229073 Reper Ties Mo ke T3 2.0
NOTES:
1 SAUPLES ANALYZED BY SGS CANADA HIC. I LAKEFIELD, 0N
2 T ¥ oF IMECP. 2078).
s Tie oo
4 rEASONABLE HOE 57-1 MOEE, 2016) £ LESS THAN THE RL, HALF OF THE RL/AS USED N THE RUG CALCULATION AN THE <" WAS REMOVED

5. REASONABLE USE GUIDEL INE B7 (MOECC,

71 MOECC, 201651, WHERE BACKGROUND RESULTS ARE LESS THAN THE MOL, HALF OF THE RE WAS USED I THE REASCHABLE USE GUIDELINE CALCULATION.

5
7.WHERE ™E e
5 GNITS ARF N g N FSS OTHETUAISF STATED

9~ INDICATES THAT DATA AR HOT AVAILABLE.

0. WHLRL A VALUL 1S LSS IHAN 1HE KLSPLGIIVE RLBU1 L KL 15 LLLVAILD ABOVE 11E GUIDELINGS, 11 EXCELDANGL 15 NOT MISHLIGH ILD. 25 THE ACTUAL VALLE 15 UNKOWIC

orne
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Calvin Landfill - 2022/2023 Monitoring Results

Recommendations for 2024

The following are the recommendations from the 2022/2023 Report

= Continuing the water quality sampling with QA/QC samples on a frequency of
twice per year (spring and fall) with the reporting occurring once every two years.

= New 1/2" Waterra sample tubing should be installed in 2024.

= Physical barriers (such as tractor tires or cement bollards) should be installed
around monitoring well MW-4 to prevent potential damage to this well. The
sand/backfill material that has been recently placed near the well should be
removed from this area to avoid damage to the well.

= Monitoring well MW10 should be excavated and decommissioned.

= All monitoring wells should have a clear path/trail free of weeds, branches, and
garbage for sampling and inspections

2022/2023 Municipality of Calvin Landfill Monitoring Results 9
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Recommendations for 2024

o Monitoring Well MW10
Monitoring Well MW4

‘%

Relocate MW10
and decommission
or extend well to
ground surface

Relocate sand or re-

install monitoring
well
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705-476-2165
sfoster@knightpiesold.com
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