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1.0 INTRODUCTION 

 
The City of Brandon (the City) operates the Landfill Gas Collection and Flaring System at the 
Eastview Landfill in Brandon, Manitoba.  This document was prepared to satisfy Condition 9 of 
the City’s Licence 2932,which requires an annual report to the Director each year.  The system 
became operational full time in January of 2012 after approval to operate was received by the 
Office of the Fire Commissioner. 
 
Operation of the system including maintenance and monitoring was completed by Integrated Gas 
Recovery Services (IGRS) and its partner company Comcor Environmental Limited (Comcor).  
IGRS has completed this report as per the requirements of the Certificate. 
 
This report outlines work performed and data collected during the operation of the Landfill Gas 
Collection and Flaring System during 2013. 
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2.0 LANDFILL GAS COLLECTION SYSTEM 

 
There are two main components of the LGCFS that require monitoring.  These include: 
 

 Landfill Gas Collection Wellfield  
 Mechanical System  

 
The purpose and procedures associated with the monitoring of each of these components are 
discussed separately below.  The recommended monitoring frequency is presented in Table 1. 
 
 

Table 1:  Summary of Monitoring Frequency 
 

System Component Monitoring Frequency 
Wellfield Monitoring Monthly  
Remote Mechanical System 
Monitoring Weekly 
Mechanical System Monitoring Monthly 

 
 

2.1 Wellfield System Monitoring 

 
The wellfield system monitoring consists of measuring vacuum/pressure in each well and lateral 
pipe, as well as the percentage of methane, oxygen and carbon dioxide in the landfill gas at these 
measurement locations.  These measurements were taken using a proper gas meter/analyzer such 
as a Landtec GEM-2000, or equivalent.  Vacuum fluctuations were noted, as it can be an 
indication of water within in the piping system. 
 
Each wellhead was monitored for the velocity of gas using an anemometer.  The measured 
velocities were used to calculate landfill gas flow rates by multiplying the velocity by the pipe 
cross-sectional area. 
 
The monitoring data collected during the monthly round is beneficial to determine if the 
wellfield is operating as intended. Changes to the wellhead valve position were made to ensure 
maximum gas collection from the landfill. The system was monitored and field balanced by a 
technician experienced in the operation of this type of system. 
 
The system monitoring data and valve position can be found in Table 2. 
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2.2 Mechanical System Monitoring 

 
The PLC also provides information on the operating status of the system, and records all data 
electronically which can be downloaded when required.  Specific details on these items are 
included in the Flare Operation and Maintenance Manual.  At a minimum the PLC records: 
 
 Landfill gas composition and temperature 
 Flare operating times 
 Blower operating times 
 Landfill gas flow rate 
 Volume of landfill gas collected and flared 

 
These items were also monitored remotely and were reviewed at minimum on a weekly basis to 
ensure that all parameters outlined above are being recorded and that all system data indicates 
that the overall system is operating properly.  The system review was carried out by a technician 
experienced in the operation of such systems. 
 
Comcor staff also carried out the maintenance of the system as outlined by the Operations and 
Maintenance Manual.  Repairs to the pilot ignition system were completed in December due to 
issues with moisture freezing in the ignition chamber. 
 
The flare data for 2013 has been compiled, and is found in Appendix A. 
 
 

2.2.1 System Pressure Measurements  

 
Monitoring ports at the inlet and the outlet to the blower were measured and recorded on a 
monthly frequency, using a suitably scaled pressure gauge.  Gauge fluctuations were noted, as it 
can be an indication of water within the system. 
 
Wellfield monitoring data for 2013 has been compiled, and is found in Table 2 . 
 
 

2.2.2 System Gas Measurements 

 
The purpose of the main blower skid gas analyzer system is to monitor the oxygen and methane 
concentrations of the landfill gas being transferred by the LGFCS to the flare.  As a safety 
precaution, if either the oxygen concentration gets too high, or the methane concentration gets 
too low, an alarm is sent to the main computer control panel PLC to shut the system down.  



Table 2 2013 Brandon Monitoring Data

10‐Jan‐13 13‐Feb‐13 1‐Mar‐13 11‐Apr‐13 24‐Jun‐13 25‐Jun‐13 July August 12‐Sep‐13 8‐Oct‐13 November December
Wellfield ‐3.90 ‐3.40 ‐5.10 ‐2.80 ‐3.20 ‐3.40 ‐3.10 ‐3.32 ‐3.30 ‐6.00

Inlet ‐3.9 ‐3.1 ‐3.3 ‐3.6 ‐3.3 ‐3.6 ‐3.8 NO ‐6.7
Outlet 5.50 9.30 4.80 3.80 4.50 4.90 4.50 4.60 5.30 ROUND 7.10
CH4 40.70 44.10 34.30 39.40 40.00 38.20 35.50 36.80 36.10 30.20
CO2 28.90 37.00 30.30 31.70 33.20 SYSTEM 30.70
O2 4.20 3.80 5.60 1.40 1.40 1.90 2.00 1.40 1.90 DOWN 2.10

flow meter out for servic out for service 180.00 195.00 206.00 205.00 203.00 207.00 205.00 DUE 205.00
VFD % 28.00 31.00 25.80 24.00 25.00 26.00 25.00 25.00 26.00 TO 31.00

Blower Hrs 8680.6 9308.6 9639 12365.5 12384.7 13483 14021 14638 PILOT 15497
Comp Air 84.60 90.00 100.10 92.40 87.60 90.00 99.00 94.00 ISSUES 81.50

Air Hrs 1063.22 1069.07 1039.00 1039.40 1040.00 1042.00 1079.00 1081.00 1083.00
Starts

Well ‐0.30 ‐0.50 0.00 0.00 0.09 ‐0.77 ‐0.76 ‐1.33 ‐1.48 ‐1.43 ‐4.00
Lat ‐2.63 ‐2.90 ‐5.01 ‐2.40 ‐2.34 ‐2.22 ‐2.32 ‐2.18 ‐2.53 ‐2.68 ‐5.84
CH4 28.50 25.30 0.50 0.40 60.10 53.10 52.80 49.10 49.20 48.20 28.80
CO2 18.30 21.70 0.00 0.30 37.90 36.00 36.00 35.00 35.00 36.60 21.70
O2 10.20 11.30 19.10 19.90 0.20 1.80 1.20 1.70 1.70 1.70 10.00

Max (m/s) ‐ ‐ ‐ ‐ 2.28 2.19 1.03 0.91 0.48 0.77 blocked
Min (m/s) ‐ ‐ ‐ ‐ 1.69 1.81 0.55 0.71 0.00 0.61 with 

Temp (deg. C) ‐ ‐ ‐ ‐ 31.60 24.50 23.60 23.80 24.20 17.70 ice
Flow (cfm) ‐ ‐ ‐ ‐ 19.2 19.3 7.6

Valve/Comment closed ‐> n/c closed closed closed closed ‐> 1/2 turn open 1/2T, no change plus 1/4 turn open n/c 3/4 n/c 3/4 0.75 to 2T closed 1 T
Well ‐1.80 ‐1.91 ‐5.00 ‐1.10 ‐0.33 ‐0.40 ‐0.31 ‐0.31 ‐0.32 ‐0.28 ‐0.27
Lat ‐2.66 ‐2.88 ‐5.06 ‐2.35 ‐2.24 ‐2.24 ‐2.29 ‐2.18 ‐2.54 ‐2.65 ‐5.84
CH4 34.00 33.90 0.60 1.00 27.20 24.50 25.30 27.80 30.70 32.90 36.10
CO2 27.90 30.40 0.50 0.80 27.90 26.20 25.90 30.10 33.00 34.20 28.40
O2 1.00 1.10 20.70 18.90 0.20 1.60 1.50 0.30 0.80 0.30 5.50

Max (m/s) 0.66 0.73 ‐ ‐ 0.58 1.66 1.16 0.44 0.44 0.47 0.77
Min (m/s) 0.49 0.49 ‐ ‐ 0.53 0.96 0.82 0.00 0.00 0.00 0.00

Temp (deg. C) 1.80 6.80 ‐ ‐ 30.40 24.70 23.60 23.40 24.60 12.30 ‐20.10
Flow (cfm) 5.6 5.9 ‐ ‐ 5.4 12.7 9.6

Valve/Comment 2T ‐> 1T n/c closed closed 1/2 turn ‐> 1/4 turn open 1/4T, no change 1/4T, no change 1/4T, no change 1/4T, no change 1/4T 1/4T
Well ‐1.00 ‐0.90 0.30 ‐0.80 ‐1.47 ‐1.51 ‐1.34 ‐1.48 ‐1.66 ‐1.49 ‐1.21
Lat ‐2.82 ‐2.85 ‐5.00 ‐2.31 ‐2.12 ‐2.25 ‐2.29 ‐2.16 ‐2.51 ‐2.56 ‐5.84
CH4 29.60 23.10 63.20 49.30 29.10 28.90 25.30 33.10 31.30 28.00 29.60
CO2 24.50 24.70 38.70 31.70 26.70 27.10 25.90 29.70 1.80 26.30 20.50
O2 5.60 8.10 0.40 2.10 2.80 2.50 1.50 1.20 2.00 5.10 12.20

Max (m/s) ‐ ‐ ‐ ‐ 0.82 0.62 1.16 0.75 0.66 0.85 0.84
Min (m/s) ‐ ‐ ‐ ‐ 0.70 0.47 0.82 0.74 0.52 0.00 0.00

Temp (deg. C) ‐ ‐ ‐ ‐ 28.40 26.00 23.60 26.60 26.00 12.00 ‐20.30
Flow (cfm) ‐ ‐ ‐ ‐ 7.3 5.3 9.6

Valve/Comment cracked ‐> closed closed opened 1/2 turn opened 1/4 3/4 turn, no change 3/4T, no change 3/4T, no change 3/4T, no change 3/4T, no change 3/4 to cracked cracked
Well ‐0.40 ‐0.46 ‐0.82 ‐0.91 ‐0.78 ‐0.85 ‐1.03 ‐0.76 ‐0.81 ‐0.82 ‐0.32
Lat ‐2.91 ‐2.90 ‐4.70 ‐2.17 ‐2.13 ‐2.17 ‐2.18 ‐2.13 ‐2.51 ‐2.74 ‐5.83
CH4 44.10 45.10 39.10 38.60 35.00 35.80 34.10 30.30 39.30 38.00 59.70
CO2 28.60 28.70 28.00 29.10 30.10 30.60 30.90 21.90 33.10 35.50 37.70
O2 4.90 3.20 8.50 0.90 0.40 0.30 0.50 7.90 0.10 0.00 1.90

Max (m/s) 2.43 2.37 2.31 1.58 2.54 2.82 2.58 1.64 1.49 0.66
Min (m/s) 1.98 2.21 2.08 1.48 2.13 2.36 2.64 1.53 1.34 0.00

Temp (deg. C) 4.00 8.10 9.30 25.20 24.30 24.80 25.80 24.70 13.30 ‐21.10
Flow (cfm) 21.3 22.1 21.2 0.0 14.8 22.6 25.0

Valve/Comment cracked ‐> n/c opened 1/4 turn n/c n/c no change 1/4T, no change 1/4T, no change 1/4T to cracked 1/4T to cracked cracked cracked

Plant

GW 1-4

GW 1-3

GW 1-2

GW 1-1
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Well ‐0.04 ‐0.10 ‐0.06 0.00 ‐0.04 ‐0.09 ‐0.03 0.00 0.01 0.03 0.09
Lat ‐2.89 2.93 ‐4.56 ‐2.30 ‐2.13 ‐2.21 ‐2.25 ‐2.13 ‐2.52 ‐2.71 ‐5.78
CH4 29.10 18.30 1.80 1.60 30.40 35.40 36.40 49.30 26.00 56.70 55.20
CO2 23.90 16.80 1.10 1.10 21.40 24.80 23.70 35.50 21.90 42.80 43.10
O2 4.90 9.70 18.60 19.80 9.20 6.90 6.10 0.80 8.80 0.40 1.00

Max (m/s) ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ x ‐

Min (m/s) ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ x ‐

Temp (deg. C) ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ x ‐

Flow (cfm) ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ x ‐

Valve/Comment cracked ‐> closed closed closed closed closed, no change closed, nc closed, nc closed, nc closed, nc closed closed, nc
Well ‐2.70 ‐2.73 ‐0.04 ‐0.10 ‐0.39 ‐0.28 ‐0.38 ‐0.22 ‐0.25 ‐0.13 ‐0.02
Lat ‐2.70 ‐2.80 ‐4.51 ‐2.31 ‐2.16 ‐2.20 ‐2.28 ‐2.12 ‐2.51 ‐2.45 ‐5.64
CH4 49.60 30.20 0.60 47.30 18.50 17.30 21.50 23.00 23.20 38.80 61.60
CO2 29.60 28.60 0.10 29.90 23.20 22.90 21.40 26.30 25.60 34.50 37.40
O2 3.30 11.00 18.90 1.30 0.90 1.20 1.00 0.40 0.70 0.20 0.50

Max (m/s) ‐ ‐ ‐ ‐ 0.89 0.57 0.46 1.15 0.97 2.28 0.61
Min (m/s) ‐ ‐ ‐ ‐ 0.69 0.44 0.00 0.75 0.84 2.09 0.00

Temp (deg. C) ‐ ‐ ‐ ‐ 32.40 27.10 28.30 25.60 26.10 15.60 ‐21.90
Flow (cfm) ‐ ‐ ‐ ‐ 7.6 4.9 2.2

Valve/Comment closed ‐> n/c closed closed opened 1/4 no change 1/4T, no change 1/4T, no change 1/4T, no change 14T to cracked cracked cracked
Well ‐2.30 ‐1.53 ‐1.54 ‐1.31 ‐0.06 ‐0.23 ‐5.65
Lat ‐2.30 ‐2.13 ‐2.21 ‐2.13 ‐2.51 ‐2.45 ‐5.64
CH4 42.30 37.10 34.80 30.30 44.60 57.20 35.70
CO2 36.10 27.40 26.30 21.90 31.40 42.70 27.70
O2 4.60 5.50 6.10 7.90 2.10 0.00 8.80

Max (m/s) ‐ 2.28 2.74 2.58 0.97 2.28 0.61
Min (m/s) ‐ 2.20 1.94 2.64 0.84 2.09 0.00

Temp (deg. C) ‐ 35.00 28.20 25.80 26.10 15.60 ‐21.60
Flow (cfm) ‐ 21.6 22.6 0.0

Valve/Comment Big "O" to GW1‐ no change 1.5T, no change closed 1/4T cracked cracked to 1T 1T
Well ‐1.00 ‐1.13 ‐1.34 ‐2.10 ‐1.29 ‐1.45 ‐1.15 ‐1.28 ‐1.29 0.01
Lat ‐2.95 ‐2.91 ‐4.53 ‐2.22 ‐2.18 ‐2.17 ‐2.12 ‐2.50 ‐2.43 ‐6.06
CH4 45.70 46.30 39.30 38.30 29.80 30.00 33.40 37.60 37.10 58.30
CO2 28.90 30.70 29.00 31.30 28.00 29.20 30.70 32.10 34.00 39.90
O2 4.50 3.80 5.10 1.30 0.90 0.80 0.70 0.10 1.20 0.80

Max (m/s) 2.60 2.51 3.00 ‐ 1.59 1.62 1.89 1.70 1.88 0.48
Min (m/s) 2.08 2.32 2.91 ‐ 1.52 1.39 1.75 1.60 1.69 0.00

Temp (deg. C) 3.40 7.30 5.30 ‐ 23.60 24.10 22.50 22.10 13.30 ‐21.70
Flow (cfm) 22.6 23.3 28.5 ‐ 0.0 15.0 14.5

Valve/Comment 1T ‐> n/c opened 1/4 turn n/c n/c 1.25T, no change 1.25T, no change 1.25T, no change 1.25T, no change 1.25T 1.25T
Well ‐2.60 ‐2.70 ‐2.58 ‐1.23 ‐0.86 ‐1.11 ‐1.34 ‐1.53 ‐1.68 ‐1.68 ‐3.07
Lat ‐3.03 ‐2.89 ‐4.40 ‐2.11 ‐2.31 ‐2.20 ‐2.24 ‐1.86 ‐2.61 ‐2.57 ‐5.66
CH4 26.80 33.00 24.30 31.00 56.20 53.60 50.20 43.50 40.10 38.00 46.60
CO2 21.60 28.60 20.10 26.40 38.30 37.80 36.40 35.60 35.10 36.00 35.50
O2 7.70 5.10 11.40 2.60 0.30 0.30 0.40 0.10 0.20 0.50 2.10

Max (m/s) 3.79 2.88 4.28 ‐ 1.09 1.39 1.23 1.54 1.41 1.32 0.91
Min (m/s) 3.29 2.64 4.00 ‐ 0.93 1.12 1.00 1.49 1.30 1.57 0.00

Temp (deg. C) 5.70 11.60 9.80 ‐ 29.10 26.50 23.80 27.90 26.10 21.30 ‐20.10
Flow (cfm) 34.2 26.7 40.0 ‐ 9.8 12.1 10.8

Valve/Comment 4T ‐> 1.5T n/c closed 1/2 turn n/c 1T ‐> 1/4T open 1.25 ‐> 1.5T open plus 1/4 turn open plus 1/4 turn open 1.75T 1/75t 1.75T
Well ‐2.90 ‐2.88 ‐4.25 ‐2.21 ‐2.07 ‐2.15 ‐2.26 ‐2.11 ‐2.13 ‐2.38 ‐0.10
Lat ‐3.20 ‐2.89 ‐4.60 ‐2.21 ‐2.14 ‐2.22 ‐2.31 ‐2.18 ‐2.58 ‐2.42 ‐5.83
CH4 43.30 39.90 40.70 38.30 34.70 36.10 35.20 30.40 31.10 31.50 14.70
CO2 31.10 30.30 31.90 29.40 28.40 30.40 29.90 30.50 30.20 34.00 10.00
O2 1.50 3.90 2.10 2.20 1.60 0.20 0.40 0.40 0.20 0.60 16.80

Max (m/s) 1.75 1.81 1.90 ‐ 0.90 3.61 4.11 0.94 0.69 1.27 0.44
Min (m/s) 1.72 1.69 1.81 ‐ 0.86 3.35 3.85 0.88 0.44 1.05 0.00

Temp (deg. C) 1.80 9.80 2.70 ‐ 26.00 23.50 24.30 25.60 24.10 14.00 ‐20.80
Flow (cfm) 16.8 16.9 17.9 ‐ 8.5 33.6 38.4

Valve/Comment 2T ‐> n/c n/c n/c n/c no change 2T, no change 2T, no change 2T, no change 2T, no change 2T 2T

LEACHATE 
CLEAN OUT

GW 1-5

GW 2-2

GW 1-7

GW 1-6

GW 2-1
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Well 0.40 0.00 ‐5.46 ‐2.20 ‐0.10 0.00 ‐0.08 0.14 ‐0.30 ‐0.31 ‐1.70
Lat ‐3.01 ‐2.91 ‐5.46 ‐2.23 ‐2.33 ‐2.23 ‐2.24 ‐2.17 ‐2.76 ‐2.55 ‐5.60
CH4 40.80 38.30 2.30 31.30 41.70 60.40 56.40 60.40 38.00 41.80 51.10
CO2 30.00 27.90 1.70 25.70 34.10 38.80 37.60 39.70 31.70 33.70 40.30
O2 3.40 2.10 20.10 4.10 1.60 0.40 0.90 0.10 2.10 1.90 1.30

Max (m/s) 0.98 0.75 ‐ ‐ 0.73 0.79 0.63 0.44 0.44 0.85 1.01
Min (m/s) 0.86 0.69 ‐ ‐ 0.54 0.48 0.51 0.00 0.00 0.58 0.44

Temp (deg. C) ‐3.70 9.10 ‐ ‐ 29.20 26.10 27.00 27.50 26.30 13.10 ‐19.60
Flow (cfm) 8.9 7.0 ‐ ‐ 6.1 6.1 5.5

Valve/Comment cracked ‐> n/c opened 1/4 turn closed acked valve op no change cracked, no change cracked, no change cracked to 1/4T 1/4 T 1/4T 1/4T
Well ‐0.50 ‐0.61 ‐4.00 ‐1.86 ‐1.28 ‐1.19 ‐1.55 ‐1.82 ‐1.79 ‐2.05 ‐3.90
Lat ‐2.82 ‐2.89 ‐5.21 ‐2.17 ‐2.34 ‐2.23 ‐2.25 ‐2.16 ‐2.57 ‐2.48 ‐5.88
CH4 26.10 29.30 63.10 43.10 49.30 49.80 48.50 42.30 42.30 47.10 21.20
CO2 18.70 26.40 38.20 31.70 35.70 35.80 36.60 31.20 30.80 36.80 13.50
O2 11.00 2.40 0.40 2.00 1.00 0.90 1.20 3.20 2.90 2.60 13.80

Max (m/s) ‐ ‐ ‐ ‐ 0.77 1.95 2.18 0.68 0.54 0.81 0.60
Min (m/s) ‐ ‐ ‐ ‐ 0.67 1.53 1.86 0.55 0.45 0.62 0.00

Temp (deg. C) ‐ ‐ ‐ ‐ 29.00 25.10 24.30 27.10 24.80 13.30 ‐19.50
Flow (cfm) ‐ ‐ ‐ ‐ 7.0 16.8 19.5

Valve/Comment cracked ‐> closed closed opened 1/4 turn opened 1/4 no change 1/2T ‐>1T open plus 1/4 turn open n/c 1.25 n/c 1.25 1.25T 1.25T
Well ‐0.70 ‐0.79 ‐4.64 ‐2.31 ‐1.34 ‐1.43 ‐1.28 ‐1.40 ‐1.50 ‐0.03 0.22
Lat ‐2.89 ‐2.90 ‐4.63 ‐2.33 ‐2.12 ‐2.21 ‐2.32 ‐2.18 ‐2.58 ‐2.54 ‐5.89
CH4 34.50 35.80 12.20 29.70 29.80 30.00 31.80 32.70 22.80 33.70 55.60
CO2 24.00 31.00 8.70 25.50 27.50 28.40 27.70 29.60 20.10 25.60 44.00
O2 7.10 2.40 17.70 3.60 2.50 2.10 1.80 1.90 8.30 8.40 0.30

Max (m/s) 1.33 1.37 0.40 ‐ 1.21 0.86 0.79 0.84 ‐ x ‐

Min (m/s) 1.24 1.19 0.40 ‐ 1.06 0.69 0.61 0.77 ‐ x ‐

Temp (deg. C) 1.00 8.60 0.40 ‐ 28.10 24.50 25.00 27.90 ‐ x ‐

Flow (cfm) 12.4 12.4 3.9 ‐ 11.0 7.5 6.8 ‐ x ‐

Valve/Comment 1/2T ‐> 1/4T n/c valve just cracked closed 1/4 turn no change 1T, no change 1T, no change 1T, no change closed closed closed
Well ‐0.40 ‐0.52 ‐1.30 ‐1.47 ‐0.91 ‐0.80 ‐0.99 ‐0.59 ‐0.55 ‐0.42 ‐1.07
Lat ‐2.96 ‐2.81 ‐4.61 ‐2.18 ‐2.35 ‐2.24 ‐2.34 ‐2.19 ‐2.53 ‐2.51 ‐5.91
CH4 23.80 25.70 22.90 30.70 31.40 31.50 30.50 31.10 33.50 31.70 50.60
CO2 16.30 20.70 17.70 28.10 29.30 29.50 29.50 28.40 29.40 26.00 36.10
O2 11.90 1.80 10.80 3.10 2.10 2.10 2.00 2.40 2.80 6.80 0.50

Max (m/s) ‐ ‐ 0.92 ‐ 0.56 0.67 0.68 1.59 0.48 0.44 0.92
Min (m/s) ‐ ‐ 0.86 ‐ 0.55 0.50 0.59 1.49 0.00 0.00 0.60

Temp (deg. C) ‐ ‐ 3.10 ‐ 28.90 24.90 24.10 26.50 24.60 11.60 ‐18.20
Flow (cfm) ‐ ‐ 8.6 ‐ 5.4 5.7 6.1

Valve/Comment cracked ‐> closed closed closed 1/4 turn n/c no change 1/4T, no change 1/4T, no change 1/4T, no change 1/4T, no change 1/4T 1/4T
Well ‐2.90 0.00 ‐4.52 ‐2.22 ‐2.19 ‐2.25 ‐2.12 ‐2.45 ‐2.46 ‐5.82
Lat ‐2.98 ‐2.91 ‐4.60 ‐2.30 ‐2.22 ‐2.22 ‐2.14 ‐2.50 ‐2.50 ‐5.87
CH4 15.90 50.30 0.40 21.70 33.80 34.10 35.90 39.80 39.80 27.70
CO2 11.30 29.90 0.20 18.30 29.90 28.80 29.20 30.80 32.90 20.10
O2 14.70 1.30 19.90 12.10 1.40 1.30 2.50 2.40 2.80 5.40

Max (m/s) ‐ ‐ ‐ ‐ 0.73 0.62 0.44 0.84 0.44 0.44
Min (m/s) ‐ ‐ ‐ ‐ 0.51 0.50 0.00 0.65 0.00 0.00

Temp (deg. C) ‐ ‐ ‐ ‐ 25.10 25.50 27.10 23.30 116.00 ‐21.30
Flow (cfm) ‐ ‐ ‐ ‐ 0.0 6.0 5.4

Valve/Comment 2T ‐> closed valve frozen closed closed 1T, no change 1T, no change 1T, no change 1T, no change 1T 1T
Well ‐0.17 0.00 ‐0.08 0.00 ‐2.31 ‐2.18 ‐2.15 ‐2.00 ‐2.30 ‐2.28 ‐5.12
Lat 0.00 0.00 ‐4.60 ‐2.31 ‐2.33 ‐2.32 ‐2.19 ‐2.12 ‐2.48 ‐2.47 ‐6.20
CH4 46.50 ‐ 14.20 10.60 24.50 24.70 26.00 27.80 30.30 31.90 40.00
CO2 14.90 ‐ 11.60 9.90 27.20 27.60 26.80 30.70 32.50 34.20 26.60
O2 12.30 ‐ 12.40 10.10 0.20 0.20 0.30 0.20 0.20 0.30 2.80

Max (m/s) frozen frozen 0.40 ‐ 0.93 1.97 1.66 1.12 1.12 0.92 0.53
Min (m/s) down down 0.40 ‐ 0.85 1.49 1.41 1.06 0.93 0.76 0.00

Temp (deg. C) lateral lateral ‐4.00 ‐ 25.90 25.50 25.10 23.50 25.10 11.40 ‐19.50
Flow (cfm) port port 3.9 ‐ 8.6 16.7 14.8

Valve/Comment 1T ‐> n/c n/c n/c closed 2T ‐> 1T open 1T, no change 1T‐> 3/4T open 3/4T no change 3/4T no change 3/4T 3/4T

GW 2-5

GW 2-6

GW 2-8

GW 2-3

GW 2-4

GW 2-7
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Well 0.00 0.00 ‐0.06 0.00 ‐1.18 ‐0.87 ‐2.00 ‐0.59 ‐0.54 ‐0.44 0.01
Lat ‐2.90 ‐2.90 ‐4.59 ‐2.32 ‐2.32 ‐2.27 ‐2.23 ‐2.16 ‐2.49 ‐2.51 ‐5.70
CH4 50.80 30.00 1.30 15.30 33.70 31.40 32.40 31.00 35.30 31.90 43.50
CO2 32.20 28.60 1.10 8.60 32.20 31.30 31.80 30.10 31.30 28.50 35.20
O2 1.50 8.50 19.00 9.10 2.70 3.30 2.80 3.50 3.10 6.60 4.30

Max (m/s) ‐ ‐ ‐ ‐ 0.76 1.45 1.38 0.44 0.40 0.44 0.66
Min (m/s) ‐ ‐ ‐ ‐ 0.65 1.26 1.11 0.00 0.00 0.00 0.00

Temp (deg. C) ‐ ‐ ‐ ‐ 31.50 26.40 27.30 27.50 24.80 11.50 ‐20.80
Flow (cfm) ‐ ‐ ‐ ‐ 6.8 13.1 12.0

Valve/Comment closed ‐> n/c n/c closed closed no change cracked, no change cracked, no change cracked, no change cracked, no change barely cracked barely cracked
Well ‐ ‐ ‐4.32 ‐ ‐ ‐ ‐ ‐ ‐0.94
Lat ‐ ‐ ‐4.18 ‐ ‐ ‐ ‐ ‐ not monitored ‐2.00
CH4 ‐ ‐ 25.40 ‐ ‐ ‐ ‐ ‐ 17.20 buried
CO2 ‐ ‐ 18.60 ‐ ‐ ‐ ‐ ‐ landfill 22.90 im
O2 ‐ ‐ 0.90 ‐ ‐ ‐ ‐ ‐ work 2.60 snow

Max (m/s) ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ in
Min (m/s) ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ this

Temp (deg. C) ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ area
Flow (cfm) ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

Valve/Comment ‐ ‐ in manhole ‐ ‐ ‐ ‐ ‐

Well ‐1.70 ‐1.68 ‐3.14 ‐2.04 ‐1.34 ‐1.37 ‐1.51 ‐1.33 ‐1.40 ‐1.39 ‐2.21
Lat ‐2.01 ‐2.89 ‐4.49 ‐2.33 ‐2.22 ‐1.98 ‐1.78 ‐2.10 ‐2.37 ‐2.30 ‐5.35
CH4 32.50 36.70 28.90 34.70 33.00 33.70 33.60 33.50 31.80 30.20 22.20
CO2 29.10 31.30 26.40 31.10 32.20 32.60 33.10 32.40 32.20 33.30 26.70
O2 1.50 2.40 1.30 3.20 0.00 0.20 0.00 0.00 0.00 0.20 2.50

Max (m/s) 2.93 2.68 2.46 ‐ 2.30 1.28 2.36 1.88 2.44 2.28 3.49
Min (m/s) 2.68 2.41 2.18 ‐ 2.20 0.75 2.04 1.65 2.31 2.20 3.06

Temp (deg. C) 16.50 9.90 11.90 ‐ 30.30 29.20 29.60 29.70 27.10 25.70 8.70
Flow (cfm) 27.1 24.6 22.4 ‐ 21.7 9.8 21.2 ‐

Valve/Comment 2T ‐> 1/2T n/c surging n/c surging n/c surging n/c 1/2T, no change 1/2T, no change 1/2T, no change 1/2T, no change 1/2T 1/2T
Well cap stuck stuck n/a n/a ‐ ‐ ‐ ‐ ‐0.81 ‐1.25 ‐2.74
Lat ‐2.43 ‐2.74 ‐4.54 ‐2.31 ‐1.58 ‐1.27 ‐1.22 ‐1.29 ‐2.22 ‐1.66 ‐4.90
CH4 29.20 32.60 26.80 32.60 40.90 41.30 44.10 41.90 61.60 38.30 31.80
CO2 24.30 29.30 30.20 30.70 34.00 34.60 35.10 34.10 38.90 34.70 28.30
O2 4.90 3.60 5.60 3.00 0.10 0.30 0.00 0.10 0.00 0.20 2.90

Max (m/s) 2.71 2.36 2.61 ‐ 2.84 1.99 2.07 1.58 2.05 1.77 3.02
Min (m/s) 2.68 2.18 2.24 ‐ 1.90 1.36 1.68 1.07 1.81 1.48 2.57

Temp (deg. C) 14.50 8.90 9.80 ‐ 28.50 29.10 27.10 28.80 26.80 21.50 16.80
Flow (cfm) 26.0 21.9 23.4 ‐ 22.9 16.2 18.1

Valve/Comment 2T ‐> 1/2T n/c surging n/c surging n/c surging n/c 1/2T, no change 1/2T, no change 1/2T, no change 0.5 to 1.5T 1.5T 1.5T
Well 0.00 ‐0.10 4.60 3.10 ‐0.23 ‐0.24 ‐0.22 ‐0.25 ‐0.25 ‐0.21 ‐0.46
Lat ‐3.51 ‐0.90 4.60 3.10 ‐0.30 ‐0.26 ‐0.29 ‐0.22 ‐0.25 ‐0.27 buried
CH4 59.70 55.70 63.10 60.70 35.80 36.00 41.60 33.10 34.00 36.90 28.30
CO2 38.20 31.60 40.20 39.20 32.40 32.00 34.80 29.80 31.00 33.50 29.60
O2 0.20 1.80 0.10 0.00 1.30 1.40 1.60 2.60 2.50 2.50 2.90

Max (m/s) 6.77 0.40 0.40 ‐ 3.05 2.86 2.46 2.43 2.61 2.57 port
Min (m/s) 6.57 0.40 0.40 ‐ 2.98 2.72 2.32 2.37 2.66 2.25 buried

Temp (deg. C) 14.40 4.60 0.40 ‐ 27.40 27.50 26.80 28.30 26.10 21.70
Flow (cfm) 64.4 3.9 3.9 ‐ 29.1 26.9 23.1

Valve/Comment cracked ‐> 2T full open n/c n/c no change full, no change full, no change full, no change full, no change full full
Well ‐0.20 ‐0.20 0.00 1.10 ‐0.40 ‐0.34 ‐0.35 ‐0.33 ‐0.34 ‐0.29 ‐0.60
Lat ‐1.87 ‐1.00 0.02 1.10 ‐0.46 ‐0.40 ‐0.48 ‐0.37 ‐0.36 ‐0.38 ‐0.81
CH4 59.20 56.80 63.20 61.70 40.60 41.10 44.40 39.70 35.80 36.20 34.10
CO2 28.80 32.00 43.70 39.20 34.50 34.20 36.70 33.60 31.90 33.30 34.90
O2 0.00 1.60 0.80 0.00 0.50 0.10 0.30 0.90 2.10 2.50 1.50

Max (m/s) 4.55 0.40 0.40 ‐ 3.66 3.23 3.14 2.95 3.07 3.18 3.24
Min (m/s) 4.34 0.40 0.40 ‐ 3.54 3.10 2.89 2.74 2.94 3.06 3.03

Temp (deg. C) 5.40 4.10 4.50 ‐ 21.40 21.80 22.60 22.40 22.70 14.40 5.80
Flow (cfm) 42.9 3.9 3.9 ‐ 34.8 30.6 29.1

Valve/Comment cracked ‐> 2T full open n/c n/c no change full, no change full, no change full, no change full, no change full full

GWH 5

GWH 1,2,3

GWH 4

GWH 6

GWH 7

GW 2-9
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Well 0.00 ‐2.30 ‐1.36 ‐1.70 ‐0.28 ‐0.30 ‐0.43 ‐0.44 ‐0.48 ‐0.45 ‐1.19
Lat ‐1.49 ‐2.40 ‐2.30 ‐2.00 ‐0.87 ‐0.68 ‐0.74 ‐0.59 ‐0.64 ‐0.65 buried
CH4 60.50 55.70 27.00 33.60 50.40 49.30 36.00 33.20 33.90 36.00 32.20
CO2 38.70 33.00 25.60 30.10 39.90 38.90 35.60 30.20 31.90 34.60 34.00
O2 0.00 1.10 6.20 4.10 0.10 0.20 0.30 2.10 2.00 1.40 0.70

Max (m/s) 3.79 4.63 7.31 ‐ 2.34 2.42 2.74 2.96 3.03 3.07 port buried
Min (m/s) 3.60 4.41 7.20 ‐ 2.02 2.33 2.56 2.92 2.83 3.02

Temp (deg. C) 3.40 13.70 16.50 ‐ 26.60 24.70 24.90 22.90 25.90 19.50
Flow (cfm) 35.7 43.7 70.1 ‐ 21.1 22.9 25.6

Valve/Comment cracked ‐> 2T n/c closed to 1 turn open n/c 1.5T ‐> 2T open 2‐>3T open 3T, no change 3T, no change 3T, no change 3T 3T
Well 0.04 ‐1.30 ‐1.24 ‐1.63 ‐0.30 ‐0.37 ‐1.13 ‐0.96 ‐1.05 ‐1.22 ‐2.82
Lat ‐1.59 ‐2.80 ‐2.85 ‐2.10 ‐1.44 ‐1.22 ‐1.43 ‐1.23 ‐1.41 ‐1.41 buried
CH4 57.30 53.20 22.50 31.70 53.60 52.60 43.40 47.00 46.30 45.60 35.70
CO2 35.30 32.10 21.70 30.00 38.70 38.60 36.40 34.30 36.20 36.80 33.50
O2 1.20 1.00 10.30 3.80 0.20 0.00 0.30 0.00 0.10 0.10 0.30

Max (m/s) 2.13 2.28 3.61 ‐ 1.56 1.64 2.36 2.30 2.64 2.53 port buried
Min (m/s) 2.07 2.11 3.53 ‐ 1.50 1.51 2.19 2.24 2.59 2.41

Temp (deg. C) 8.20 13.20 18.90 ‐ 27.90 27.70 26.80 27.60 26.40 20.90
Flow (cfm) 20.3 21.2 34.5 ‐ 14.8 15.2 22.0

Valve/Comment cracked ‐>1T n/c closed 1 turn n/c 3/4T ‐> 1T open 1‐>2T open 2T, no change 2T, no change 2T to 3T 3t TO 5t 5T
Well 0.02 ‐1.10 ‐0.20 0.00 ‐0.06 ‐0.07 ‐0.07 ‐0.01 ‐0.05 ‐0.17
Lat ‐1.70 ‐2.80 ‐2.96 ‐0.21 ‐0.60 ‐0.28 ‐0.60 ‐0.34 ‐0.70 buried
CH4 58.90 56.70 21.60 39.80 39.20 37.50 41.40 42.20 34.90 45.20
CO2 38.60 33.00 19.50 28.40 34.60 37.10 37.10 36.60 33.20 33.40
O2 0.10 1.00 10.10 2.10 0.60 1.80 0.10 0.20 0.60 3.60

Max (m/s) 0.95 0.40 1.30 ‐ 1.28 0.55 0.44 0.44 0.49 port buried
Min (m/s) 0.76 0.40 1.21 ‐ 0.99 0.52 0.00 0.00 0.00

Temp (deg. C) ‐0.70 4.50 7.70 ‐ 27.60 28.00 26.90 26.60 13.80
Flow (cfm) 8.3 3.9 12.1 ‐ 11.0 0.0 5.2

Valve/Comment closed ‐> 1/4T full open closed 1/4 turn lat frozen/sag? no change no change no change +1T NO CHANGE no change

GWH 10

GWH 8

GWH 9
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Having records of the gas concentrations also allows for better analysis of the system and aids in 
troubleshooting when problems arise. 
 
A pump, located within the gas analyzer system cabinet in the control room, is used to draw a 
continuous sample of process gas from the header pipe on the blower discharge side.  After 
entering the analyzer, the sample is drawn through a de-mister and a series of filters to remove 
any particulate or moisture that may affect the monitoring equipment.  The methane and oxygen 
concentrations of the sample are then measured by an infra-red methane analyzer and oxygen 
analyzer.  The methane and oxygen concentrations are displayed on separate LED display 
screens mounted on the front face of the gas analyzer panel.  The gas analyzer system will send 
signals to the PLC that will trigger a number of system alarms/warnings including low methane 
and high oxygen.  
 
All system failures and/or alarms are displayed on the main control circuit panel.  Any alarms 
that shut down the system are relayed by the auto messaging to the system operator.   
 
During 2013 the system operated as intended with the analyzer data recorded at an interval of 5 
minutes or better and any system alarms were sent to the operator.  This data was recorded and 
summarized into a daily value and can be found in Appendix A. 
 
In addition to the main system analyser, concentrations of methane (CH4), carbon dioxide (CO2) 
and oxygen (O2) were measured manually, recorded monthly at the blower inlet and blower 
outlet, and compared to the insitu monitoring devices to ensure accuracy.  These measurements 
were taken using a proper gas meter/analyzer such as a Landtec GEM-2000, or equivalent. 
 
 

2.2.3 System Flow Rate Measurements 

 
Landfill gas velocities and temperatures at each landfill gas extraction well in the wellfield were 
measured and recorded on a monthly basis using an anemometer.  These velocities were used to 
calculate landfill gas flow rates by multiplying by the pipe’s cross sectional area. 
 
A thermal mass flow meter continuously calculates flows to the flare and this data was recorded 
on an interval of 5 minutes or less.  The flow meter experienced a fault in November of 2012.  
After inspection by Comcor staff, it was concluded that the flow meter had to be removed from 
the system for service.  The flows during this period were estimated based on blower speed. 
 
The monitoring completed in 2013 is found in Table 2 and a summary of all data can be found in 
Appendix A. 
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3.0  FLARE AND GREENHOUSE GAS EMISSIONS 

 

3.1 Flare Emissions 

 
The flare stack is equipped with a thermocouple that measures the temperature in the flare stack. 
This thermocouple is monitored by the system control panel PLC at intervals of 5 minutes or 
better.  The control system is continuously monitoring the flame conditions and will shut down 
the LGCFS system immediately if flame is lost. 
 
If the system shuts down for any reason, the fail safe valve will close and prevent any non-
combusted landfill gas from being released to the atmosphere, thereby controlling the emissions 
from the flare. 

 

3.2 Greenhouse Gas Emissions 

 
The landfill gas comprises primarily methane and carbon dioxide in approximately equal 
amounts.  In addition there are other trace amounts of a large number of compounds.  Methane 
and carbon dioxide are greenhouse gases but methane has a global warming potential 21 times 
that of carbon dioxide.  By combusting the methane in the flare the resultant products are carbon 
dioxide and water vapour which reduces its global warming potential by approximately 95 
percent.   
 
The control panel records both flow and methane gas concentration being collected from the 
system and sent to be combusted in the flare.  These quantities are measured and recorded at 
intervals of 5 minutes or less.  The data collected can be readily processed to calculate the 
greenhouse gas emission reduction expressed as carbon dioxide equivalents.  
 
For the Eastview Landfill, greenhouse gas emissions have been calculated based on operational 
data and can be found in Appendix A. 
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4.0  CONDENSATE COLLECTION SYSTEM 

 
The purpose of the Condensate Collection System component of the LGCFS is to remove 
moisture from the landfill gas and to collect condensate from the collection laterals/header pipes. 
Collection and removal of the condensate increases the efficiency of the landfill gas collection in 
the wellfield and minimizes the moisture being passed through the mechanical system. 
 
Condensate and moisture are removed from the system at three main locations. First, relative low 
points have been provided in the gas collection header to allow any free moisture to drain by 
gravity out of the underground gas collection system.  In the wellfield, this moisture drains into 
condensate gravity style and pump style drain traps which have pneumatic pumps installed inside 
the sump. Next, prior to the gas entering the blowers, a condensate moisture separator removes 
most of the residual water droplets remaining in the gas. At this stage the residual water drains 
by gravity into the condensate chamber.   
 
The condensate chamber stores the water until the pump at the bottom of the chamber is 
activated either manually or automatically through a series of floats. The water is then pumped 
through a 75 mm diameter HDPE forcemain and is discharged into the sanitary sewer manhole.   
 
The condensate Collection System operated as intended during 2013.   
 
 

5.0 SITE ACTIVITIES 

 
During 2013, the leachate collection system cleanout located in the central area of the landfill 
was connected to the LFGCS. This was initially connected via a length of big O piping in April 
of 2013, and made a permanent connection with HDPE in September. 
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6.0  CONCLUSIONS AND RECOMMENDATIONS 

 
1. The system was operational throughout 2013, with the exception of an extended period of 

down time in November due to pilot issues. Alteration of the pilot system may be 
necessary in 2014 to ensure these issues do not occur again in the future.   
 

2. The system should continue to operate on a full-time basis and be monitored according to 
the Operation and Maintenance Manual for the site. 
 

 
 
 
All of which is Respectfully Submitted, 
 
INTEGRATED GAS RECOVERY SERVICES 
 

 
 
Shannan McGarr, B.Sc. 
Wellfield Operations Manager 
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APPENDIX A 
 

FLARE DATA 
 



CO2 Equivalents Landfill Gas Flow Methane Oxygen Temp Blower
Date Yearly Monthly Daily Yearly Monthly Daily Daily Avg Total Avg Avg Flare Min. Avg. Max. Daily

Tonnes CO2 Tonnes CO2 Tonnes CO2 scf scf meter3 scf scfm MMBTU (%) (%) Starts
oC oC oC Hours

Jan 1 2013 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Jan 2 2013 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Jan 3 2013 38 38 38 259275 259275 7345 259275 180 84 31.9 9.5 1 -14 382 743 13.1
Jan 4 2013 87 87 49 518361 518361 7339 259086 180 108 41 4.7 0 -13 377 734 20.1
Jan 5 2013 87 87 0 518541 518541 5 180 180 0 0 0 0 0 0 0 0
Jan 6 2013 87 87 0 518541 518541 0 0 0 0 0 0 0 0 0 0 0
Jan 7 2013 123 123 36 777819 777819 7345 259278 180 78 29.9 9.6 1 -1 392 757 13.5
Jan 8 2013 173 173 50 1036992 1036992 7342 259173 180 111 42.3 0 0 343 578 750 22.8
Jan 9 2013 217 217 44 1296141 1296141 7341 259149 180 96 36.7 5 0 317 510 755 24.4
Jan 10 2013 263 263 46 1555251 1555251 7340 259110 180 101 38.7 4.5 0 353 570 741 23.9
Jan 11 2013 310 310 47 1814373 1814373 7340 259122 180 104 39.5 4.4 0 294 570 698 23.8
Jan 12 2013 353 353 43 2073813 2073813 7349 259440 180 95 36.4 4.8 0 276 554 762 23.9
Jan 13 2013 395 395 42 2332917 2332917 7340 259104 180 92 35.3 4.6 0 358 667 758 23.8
Jan 14 2013 435 435 40 2592018 2592018 7340 259101 180 89 33.9 4.7 0 307 645 749 23.8
Jan 15 2013 479 479 44 2851368 2851368 7347 259350 180 97 37.1 4 0 72 549 734 23.9
Jan 16 2013 509 509 30 3110490 3110490 7340 259122 180 67 25.5 8.9 0 -13 305 710 15.3
Jan 17 2013 548 548 39 3369591 3369591 7340 259101 180 87 33 4.6 0 337 607 740 22.8
Jan 18 2013 589 589 41 3629040 3629040 7350 259449 180 91 34.5 4.4 0 393 518 651 23.8
Jan 19 2013 589 589 0 3629220 3629220 5 180 180 0 0 0 0 0 0 0 10
Jan 20 2013 589 589 0 3629220 3629220 0 0 0 0 0 0 0 0 0 0 0
Jan 21 2013 619 619 30 3888141 3888141 7335 258921 180 66 25 10.8 1 -18 304 703 12
Jan 22 2013 661 661 42 4147584 4147584 7350 259443 180 92 35.2 4.4 0 353 650 735 23.8
Jan 23 2013 699 699 38 4406682 4406682 7340 259098 180 83 31.7 4.8 0 75 507 670 23.8
Jan 24 2013 749 749 50 4665807 4665807 7340 259125 180 111 42.3 2.6 0 -9 520 661 22.7
Jan 25 2013 802 802 53 4925244 4925244 7349 259437 180 117 44.7 2.4 0 -18 444 638 23.3
Jan 26 2013 860 860 58 5184342 5184342 7340 259098 180 129 49 1.7 0 199 329 677 23.8
Jan 27 2013 926 926 66 5443494 5443494 7341 259152 180 146 55.9 1.1 0 136 220 424 23.9
Jan 28 2013 993 993 67 5702613 5702613 7340 259119 180 149 56.7 1.1 0 59 172 676 23.8
Jan 29 2013 1053 1053 60 5962053 5962053 7349 259440 180 133 50.5 1.8 0 -5 355 707 23.3
Jan 30 2013 1098 1098 45 6221175 6221175 7340 259122 180 100 38.3 3.1 0 362 523 692 23.8
Jan 31 2013 1137 1137 39 6480339 6480339 7342 259164 180 87 33.1 3.9 0 289 549 701 23.8
Feb 1 2013 1175 38 38 6739452 259113 7340 259113 180 85 32.4 4 0 75 463 696 23.9
Feb 2 2013 1212 75 37 6998658 518319 7343 259206 180 81 30.9 4.1 0 75 465 693 23.8
Feb 3 2013 1255 118 43 7257753 777414 7340 259095 180 95 36.1 3.4 0 73 427 702 23.8
Feb 4 2013 1301 164 46 7517184 1036845 7349 259431 180 102 38.9 2.9 0 231 478 697 23.8
Feb 5 2013 1301 164 0 7517366 1037027 5 182 180 0 0 0 0 0 0 0 12
Feb 6 2013 1327 190 26 7776304 1295965 7335 258938 180 58 22.2 10.6 1 -15 318 617 11.9
Feb 7 2013 1370 233 43 8035756 1555417 7350 259452 180 95 36.3 3.5 0 210 379 692 23.8
Feb 8 2013 1401 264 31 8294854 1814515 7340 259098 180 68 26.1 8.3 0 -3 342 696 17.6
Feb 9 2013 1401 264 0 8295034 1814695 5 180 180 0 0 0 0 0 0 0 0
Feb 10 2013 1401 264 0 8295034 1814695 0 0 0 0 0 0 0 0 0 0 0
Feb 11 2013 1401 264 0 8295034 1814695 0 0 0 0 0 0 0 0 0 0 0
Feb 12 2013 1401 264 0 8295034 1814695 0 0 0 0 0 0 0 0 0 0 0
Feb 13 2013 1421 284 20 8554300 2073961 7344 259266 180 44 17 15.5 1 -5 130 691 5.8
Feb 14 2013 1488 351 67 8899728 2419389 9785 345428 240 149 42.6 3.6 0 24 603 756 23.5
Feb 15 2013 1549 412 61 9245212 2764873 9787 345484 240 136 38.8 4.7 0 296 588 757 23.9
Feb 16 2013 1606 469 57 9590664 3110325 9786 345452 240 125 35.8 5.1 0 407 584 747 23.7
Feb 17 2013 1659 522 53 9936648 3456309 9801 345984 240 117 33.3 5.3 0 348 606 764 22.9
Feb 18 2013 1707 570 48 10282112 3801773 9786 345464 240 105 30 6.1 0 277 431 760 23.9
Feb 19 2013 1743 606 36 10541315 4060976 7343 259203 180 81 30.7 6.3 0 320 603 772 23.8

Page 1 of 7



Feb 20 2013 1779 642 36 10800431 4320092 7340 259116 180 80 30.6 6.1 0 314 492 639 23.8
Feb 21 2013 1813 676 34 11059904 4579565 7350 259473 180 76 28.9 6 0 312 467 694 23.9
Feb 22 2013 1850 713 37 11319089 4838750 7342 259185 180 81 30.8 5.6 0 283 467 754 24.5
Feb 23 2013 1888 751 38 11578199 5097860 7340 259110 180 83 31.6 5.5 0 321 499 735 23.8
Feb 24 2013 1923 786 35 11837285 5356946 7339 259086 180 78 29.8 6.1 0 330 552 781 23.9
Feb 25 2013 1960 823 37 12096557 5616218 7345 259272 180 81 30.7 5.8 0 330 607 777 24.2
Feb 26 2013 1995 858 35 12355682 5875343 7340 259125 180 77 29.3 6.2 0 341 598 763 23.8
Feb 27 2013 2005 868 10 12426603 5946264 2009 70921 179 21 29.3 6.2 2 -18 664 752 23.9
Feb 28 2013 2042 905 37 12683459 6203120 7286 256856 178 82 31.4 5.8 0 309 555 750 22.8
Mar 1 2013 2081 39 39 12944132 260673 7384 260673 181 87 32.9 5.5 0 302 471 727 23.8
Mar 2 2013 2121 79 40 13203267 519808 7341 259135 180 87 33.3 5.3 0 316 580 746 23.9
Mar 3 2013 2160 118 39 13460352 776893 7283 257085 178 86 33.1 5.4 0 358 543 727 23.9
Mar 4 2013 2197 155 37 13719004 1035545 7327 258652 180 82 31.3 6 0 437 628 695 23.8
Mar 5 2013 2234 192 37 13977595 1294136 7325 258591 180 81 30.8 6.2 0 372 583 742 23.9
Mar 6 2013 2272 230 38 14234710 1551251 7284 257115 179 84 32.4 5.6 0 307 487 738 23.8
Mar 7 2013 2311 269 39 14493119 1809660 7320 258409 179 85 32.6 5.5 0 340 516 693 24.8
Mar 8 2013 2348 306 37 14750234 2066775 7284 257115 179 83 31.7 5.7 0 372 638 759 23.1
Mar 9 2013 2386 344 38 15007153 2323694 7278 256919 178 83 31.9 5.7 0 322 571 738 23.9
Mar 10 2013 2424 382 38 15268200 2584741 7395 261047 181 83 31.4 6 0 305 597 725 21.9
Mar 11 2013 2463 421 39 15524987 2841528 7274 256787 178 86 33.2 5.8 0 312 550 740 24.8
Mar 12 2013 2499 457 36 15787853 3104394 7447 262866 183 80 30.2 7.1 0 301 557 750 23.8
Mar 13 2013 2539 497 40 16050211 3366752 7432 262358 182 88 33 6.1 0 301 456 705 23.9
Mar 14 2013 2575 533 36 16307570 3624111 7290 257359 179 80 30.8 6.4 0 332 592 745 23.4
Mar 15 2013 2612 570 37 16567823 3884364 7372 260253 181 81 30.8 6.1 0 378 602 686 23.8
Mar 16 2013 2649 607 37 16825258 4141799 7293 257435 179 81 31 6.5 0 299 584 757 23.9
Mar 17 2013 2689 647 40 17084054 4400595 7331 258796 180 89 34 5.8 0 297 487 719 23.9
Mar 18 2013 2726 684 37 17342150 4658691 7311 258096 179 82 31.2 6.7 0 285 489 747 23.7
Mar 19 2013 2761 719 35 17601419 4917960 7345 259269 180 78 29.7 7.2 0 357 613 741 23.9
Mar 20 2013 2798 756 37 17861322 5177863 7362 259903 180 81 31 6.5 0 331 580 749 23.8
Mar 21 2013 2834 792 36 18116686 5433227 7234 255364 177 79 30.5 6.1 0 296 472 750 23.9
Mar 22 2013 2870 828 36 18375884 5692425 7343 259198 180 78 29.9 6.3 0 315 522 743 24.7
Mar 23 2013 2905 863 35 18633690 5950231 7303 257806 179 77 29.4 6.5 0 352 618 743 23.2
Mar 24 2013 2940 898 35 18891445 6207986 7302 257755 179 77 29.5 6.5 0 407 635 749 23.6
Mar 25 2013 2975 933 35 19149445 6465986 7309 258000 179 78 29.7 6.3 0 398 659 762 23.9
Mar 26 2013 3011 969 36 19408724 6725265 7345 259279 180 80 30.4 6.1 0 310 504 733 23.9
Mar 27 2013 3047 1005 36 19665613 6982154 7277 256889 179 79 30.3 6.1 0 314 465 716 23.7
Mar 28 2013 3083 1041 36 19924237 7240778 7326 258624 180 79 30.3 6.1 0 298 576 760 23.9
Mar 29 2013 3120 1078 37 20184406 7500947 7370 260169 180 82 31.2 5.8 0 469 697 767 23.8
Mar 30 2013 3157 1115 37 20443485 7760026 7339 259079 180 82 31.2 5.7 0 324 698 768 23.9
Mar 31 2013 3193 1151 36 20701369 8017910 7305 257884 179 79 30.1 5.9 0 324 582 743 23.9
Apr 1 2013 3230 37 37 20962211 260842 7389 260842 181 81 30.9 5.6 0 397 673 760 23.8
Apr 2 2013 3268 75 38 21222416 521047 7371 260205 181 83 31.7 5.2 0 326 539 751 23.9
Apr 3 2013 3309 116 41 21482532 781163 7369 260116 181 91 34.6 4.2 0 322 527 750 23.7
Apr 4 2013 3350 157 41 21744329 1042960 7416 261797 182 90 34.1 4 0 300 551 725 23.9
Apr 5 2013 3394 201 44 22002454 1301085 7312 258125 179 97 37.2 3 0 297 446 614 23.9
Apr 6 2013 3436 243 42 22258824 1557455 7263 256370 178 92 35.6 3.3 0 315 541 663 23.9
Apr 7 2013 3477 284 41 22515188 1813819 7262 256364 178 91 35.1 3.4 0 304 488 645 23.7
Apr 8 2013 3517 324 40 22777859 2076490 7441 262671 182 89 33.5 3.8 0 309 558 721 23.9
Apr 9 2013 3542 349 25 22940995 2239626 4621 163136 180 56 33.7 3.6 0 269 617 744 15.9
Apr 10 2013 3573 380 31 23151869 2450500 5974 210874 181 69 0 0 0 0 0 0 18.8
Apr 11 2013 3597 404 24 23277209 2575840 3551 125340 186 52 41.3 2.9 1 412 590 650 9.1
Apr 12 2013 3655 462 58 23638224 2936855 10227 361015 219 127 34.5 3.9 0 347 611 745 27.9
Apr 13 2013 3704 511 49 23954040 3252671 8947 315816 219 109 34.1 4 0 334 507 753 23.9
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Apr 14 2013 3753 560 49 24268755 3567386 8915 314715 219 108 33.9 3.8 0 401 585 656 23.8
Apr 15 2013 3800 607 47 24581240 3879871 8852 312485 217 104 32.8 3.9 0 311 544 709 23.9
Apr 16 2013 3841 648 41 24869753 4168384 8172 288513 200 90 30.8 4.4 0 329 566 746 23.7
Apr 17 2013 3882 689 41 25138034 4436665 7600 268281 186 91 33.5 3.4 0 344 629 734 23.9
Apr 18 2013 3926 733 44 25405019 4703650 7563 266985 185 96 35.6 2.7 0 356 638 720 23.9
Apr 19 2013 3969 776 43 25671396 4970027 7546 266377 185 95 35.4 2.8 0 278 563 717 23.6
Apr 20 2013 4013 820 44 25935737 5234368 7488 264341 184 96 36 2.7 0 268 459 720 23.9
Apr 21 2013 4057 864 44 26201353 5499984 7524 265616 185 98 36.4 2.8 0 331 487 727 23.7
Apr 22 2013 4102 909 45 26470063 5768694 7612 268710 187 99 36.5 3 0 285 540 736 24.6
Apr 23 2013 4150 957 48 26737839 6036470 7585 267776 186 106 38.9 2.3 0 413 679 739 23.8
Apr 24 2013 4196 1003 46 27004104 6302735 7543 266265 185 101 37.6 2.4 0 201 522 728 22.8
Apr 25 2013 4241 1048 45 27270202 6568833 7538 266098 185 100 37.2 2.4 0 307 538 727 23.8
Apr 26 2013 4285 1092 44 27537016 6835647 7559 266814 185 97 35.9 2.7 0 298 615 735 23.9
Apr 27 2013 4331 1138 46 27803893 7102524 7560 266877 185 102 37.7 2.5 0 323 588 725 23.8
Apr 28 2013 4374 1181 43 28070128 7368759 7542 266235 185 96 35.5 3.1 0 318 495 734 23.9
Apr 29 2013 4420 1227 46 28336349 7634980 7541 266221 185 101 37.5 2.7 0 308 497 734 23.8
Apr 30 2013 4461 1268 41 28603194 7901825 7559 266845 185 91 33.6 3.3 0 278 478 696 23.9
May 1 2013 4497 36 36 28872095 268901 7617 268901 187 80 29.6 4.1 0 292 484 721 23.7
May 2 2013 4537 76 40 29142842 539648 7670 270747 188 88 32 3.4 0 285 510 726 22.9
May 3 2013 4579 118 42 29411471 808277 7610 268629 187 93 34.1 2.9 0 269 476 714 23.8
May 4 2013 4620 159 41 29677358 1074164 7532 265887 184 90 33.6 3.1 0 277 519 721 23.9
May 5 2013 4663 202 43 29946014 1342820 7610 268656 187 95 35.1 2.9 0 297 596 737 23.8
May 6 2013 4706 245 43 30212968 1609774 7562 266954 185 95 35 3 0 374 645 737 23.9
May 7 2013 4749 288 43 30479259 1876065 7543 266291 185 94 34.9 3 0 312 604 731 23.9
May 8 2013 4788 327 39 30746763 2143569 7578 267504 186 85 31.5 3.6 0 523 597 654 23.9
May 9 2013 4828 367 40 31012695 2409501 7533 265932 185 89 33.1 3.3 0 93 556 724 23.8
May 10 2013 4869 408 41 31277606 2674412 7504 264911 184 91 33.8 3.2 0 283 476 728 23.9
May 11 2013 4909 448 40 31544547 2941353 7562 266941 185 87 32.3 3.4 0 288 495 726 23.7
May 12 2013 4952 491 43 31811230 3208036 7555 266683 185 94 34.9 3 0 283 504 716 23.9
May 13 2013 4996 535 44 32078032 3474838 7558 266802 185 98 36.3 2.8 0 340 467 733 23.9
May 14 2013 5023 562 27 32242209 3639015 4651 164177 187 59 35.4 2.8 2 24 579 724 17.5
May 15 2013 5051 590 28 32400878 3797684 4495 158669 183 61 38.5 2.9 1 316 534 718 13
May 16 2013 5093 632 42 32675347 4072153 7775 274469 187 94 34.4 3.2 0 315 509 718 23.7
May 17 2013 5135 674 42 32946254 4343060 7674 270907 187 93 34.2 3.1 0 290 484 709 22.9
May 18 2013 5177 716 42 33214186 4610992 7590 267932 186 93 34.5 3 0 337 549 674 24.9
May 19 2013 5219 758 42 33480820 4877626 7553 266634 186 94 34.8 2.9 0 470 595 664 23.9
May 20 2013 5261 800 42 33756531 5153337 7810 275711 186 93 34.4 2.9 0 361 613 691 23.7
May 21 2013 5304 843 43 34026885 5423691 7659 270354 191 95 34.7 3 1 471 609 686 23.7
May 22 2013 5347 886 43 34307088 5703894 7938 280203 195 95 33.6 3.1 0 356 595 727 23.5
May 23 2013 5389 928 42 34583812 5980618 7839 276724 192 94 33.6 3.1 0 338 539 707 23.7
May 24 2013 5433 972 44 34858274 6255080 7775 274462 191 97 34.9 2.9 0 303 456 599 23.9
May 25 2013 5476 1015 43 35131556 6528362 7742 273282 190 96 34.6 2.9 0 370 523 613 23.9
May 26 2013 5519 1058 43 35404000 6800806 7718 272444 189 96 34.7 2.9 0 332 480 671 23.7
May 27 2013 5564 1103 45 35677498 7074304 7748 273498 190 100 36 2.7 0 354 498 713 23.9
May 28 2013 5609 1148 45 35946332 7343138 7616 268834 188 99 36.6 2.5 0 303 511 693 23.9
May 29 2013 5653 1192 44 36222177 7618983 7814 275845 191 96 34.5 2.8 0 331 566 735 23.9
May 30 2013 5694 1233 41 36465016 7861822 6879 242839 193 89 36.4 2.4 0 70 602 685 21.8
May 31 2013 5746 1285 52 36772436 8169242 8709 307420 189 114 36 2.1 0 531 656 725 25.9
Jun 1 2013 5789 43 43 37045906 273470 0 273470 190 95 34.2 2.4 0 311 519 701 23.9
Jun 2 2013 5834 88 45 37321504 549068 7807 275598 191 99 35.3 2.2 0 293 566 727 23.8
Jun 3 2013 5878 132 44 37591093 818657 7637 269589 187 97 35.6 2.1 0 291 490 704 22.9
Jun 4 2013 5908 162 30 37775490 1003054 5224 184397 187 66 35.2 2.2 0 310 512 610 18.9
Jun 5 2013 5966 220 58 38133946 1361510 10154 358456 190 129 36.1 2 0 316 515 679 29.9
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Jun 6 2013 6012 266 46 38406332 1633896 0 272386 189 100 36.4 2 0 297 575 725 23.3
Jun 7 2013 6059 313 47 38678659 1906223 0 272327 189 103 37.3 1.9 0 312 596 734 24.9
Jun 8 2013 6105 359 46 38947758 2175322 0 269099 187 101 37 2 0 341 493 681 23.9
Jun 9 2013 6151 405 46 39220234 2447798 0 272476 189 101 36.6 2.1 0 296 575 707 22.9
Jun 10 2013 6197 451 46 39497095 2724659 0 276861 192 102 36.5 2.1 0 313 557 720 23.9
Jun 11 2013 6242 496 45 39772276 2999840 0 275181 191 100 35.8 2.2 0 323 556 727 25.4
Jun 12 2013 6287 541 45 40047845 3275409 0 275569 191 98 35.2 2.3 0 325 578 717 23.1
Jun 13 2013 6332 586 45 40322920 3550484 0 275075 191 99 35.6 2.1 0 299 481 700 23.9
Jun 14 2013 6379 633 47 40593028 3820592 0 270108 188 103 37.6 1.9 0 291 518 710 23.9
Jun 15 2013 6425 679 46 40866489 4094053 7747 273461 190 102 36.8 2 0 321 608 725 23.9
Jun 16 2013 6470 724 45 41137852 4365416 0 271363 188 99 36 2 0 332 599 716 22.8
Jun 17 2013 6514 768 44 41416816 4644380 7903 278964 194 98 34.6 2.1 0 321 554 723 23.9
Jun 18 2013 6561 815 47 41699554 4927118 0 282738 196 103 35.9 2 0 290 583 735 23.9
Jun 19 2013 6608 862 47 41981628 5209192 0 282074 196 103 36.2 2 0 307 511 715 23.5
Jun 20 2013 6654 908 46 42262573 5490137 0 280945 195 103 36.1 2 0 407 534 598 23.5
Jun 21 2013 6700 954 46 42542297 5769861 0 279724 194 101 35.7 2 0 309 542 713 23.9
Jun 22 2013 6748 1002 48 42824509 6052073 7995 282212 196 106 37.1 1.8 0 314 557 708 23.9
Jun 23 2013 6799 1053 51 43102917 6330481 0 278408 193 112 39.9 1.3 0 266 523 707 23.9
Jun 24 2013 6849 1103 50 43380887 6608451 0 277970 194 111 39.3 1.5 1 300 583 724 23.8
Jun 25 2013 6901 1155 52 43668413 6895977 0 287526 200 115 39.6 1.4 0 299 506 703 23.9
Jun 26 2013 6956 1210 55 43966557 7194121 0 298144 207 121 40.1 1.1 0 316 569 721 23.9
Jun 27 2013 7008 1262 52 44262583 7490147 0 296026 206 115 38.5 1.4 0 300 435 710 24.9
Jun 28 2013 7026 1280 18 44368219 7595783 0 105636 205 40 37.3 1.6 0 275 559 726 9.7
Jun 29 2013 7026 1280 0 44368219 7595783 0 0 0 0 0 0 0 0 0 0 0
Jun 30 2013 7026 1280 0 44368219 7595783 0 0 0 0 0 0 0 0 0 0 0
Jul 1 2013 7026 0 0 44368219 0 0 0 0 0 0 0 0 0 0 0 0
Jul 2 2013 7071 45 45 44565316 197097 0 197097 203 99 49.9 1.5 1 299 638 708 14.8
Jul 3 2013 7134 108 63 44859749 491530 0 294433 204 138 46.4 1.4 0 321 539 685 22.8
Jul 4 2013 7194 168 60 45155308 787089 0 295559 205 133 44.6 1.5 0 267 553 708 24.5
Jul 5 2013 7252 226 58 45451432 1083213 0 296124 206 128 42.6 1.6 0 329 584 720 23.9
Jul 6 2013 7308 282 56 45746213 1377994 0 294781 205 124 41.7 1.6 0 318 490 699 23.9
Jul 7 2013 7362 336 54 46038097 1669878 0 291884 203 120 40.5 1.7 0 320 536 720 23.2
Jul 8 2013 7416 390 54 46331664 1963445 0 293567 204 118 39.8 1.7 0 299 530 711 22.2
Jul 9 2013 7468 442 52 46624096 2255877 0 292432 203 116 39.1 1.8 0 316 555 717 24.5
Jul 10 2013 7521 495 53 46918344 2550125 8335 294248 205 117 39.2 1.7 0 361 649 730 24.1
Jul 11 2013 7575 549 54 47212889 2844670 8344 294545 204 119 39.9 1.6 0 312 505 677 23.8
Jul 12 2013 7628 602 53 47509503 3141284 8402 296614 206 117 39 1.8 0 309 599 738 22.9
Jul 13 2013 7679 653 51 47806634 3438415 8417 297131 206 113 37.5 1.9 0 258 564 717 23.9
Jul 14 2013 7729 703 50 48103316 3735097 8405 296682 206 110 36.8 1.9 0 318 562 716 23.9
Jul 15 2013 7781 755 52 48401684 4033465 8452 298368 207 115 38.2 1.7 0 307 469 699 23.9
Jul 16 2013 7831 805 50 48698213 4329994 8400 296529 206 111 37 1.9 0 302 522 729 23.9
Jul 17 2013 7881 855 50 48992365 4624146 8333 294152 205 110 37.1 1.8 1 321 581 723 23.8
Jul 18 2013 7934 908 53 49288690 4920471 8394 296325 206 118 39.2 1.6 0 290 545 719 23.9
Jul 19 2013 7976 950 42 49530276 5162057 6844 241586 206 93 37.9 1.8 0 291 499 706 19.5
Jul 20 2013 8036 1010 60 49882232 5514013 9970 351956 207 132 37 1.9 0 315 529 701 28.5
Jul 21 2013 8089 1063 53 50179205 5810986 8412 296973 206 117 38.9 1.6 0 303 514 721 23.9
Jul 22 2013 8139 1113 50 50472828 6104609 8318 293623 204 110 37.1 1.9 0 294 489 708 23.7
Jul 23 2013 8189 1163 50 50771231 6403012 8453 298403 207 111 36.6 1.9 0 368 604 740 23.9
Jul 24 2013 8240 1214 51 51066368 6698149 8361 295137 205 111 37.3 1.8 0 268 522 710 23.9
Jul 25 2013 8289 1263 49 51359287 6991068 8298 292919 203 109 36.6 2 0 123 523 717 23.9
Jul 26 2013 8338 1312 49 51656380 7288161 8416 297093 206 108 35.9 2 0 300 542 714 23.9
Jul 27 2013 8389 1363 51 51953544 7585325 8418 297164 207 112 37.1 1.9 0 328 583 724 22.8
Jul 28 2013 8439 1413 50 52248157 7879938 8346 294613 204 111 37.2 2 0 312 528 722 25.2
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Jul 29 2013 8490 1464 51 52542485 8174266 8338 294328 204 112 37.5 1.9 0 303 552 725 23.9
Jul 30 2013 8541 1515 51 52840164 8471945 8433 297679 207 112 37.3 1.8 0 302 583 727 23.9
Jul 31 2013 8592 1566 51 53136452 8768233 8393 296288 206 112 37.4 1.8 0 74 487 730 23.9
Aug 1 2013 8643 51 51 53431616 295164 8361 295164 205 112 37.5 1.8 0 303 525 726 23.9
Aug 2 2013 8692 100 49 53724781 588329 8305 293165 204 109 36.6 2 0 351 593 721 23.9
Aug 3 2013 8741 149 49 54018411 881959 8318 293630 204 107 36.1 2 0 306 556 717 22.9
Aug 4 2013 8792 200 51 54312522 1176070 8332 294111 204 112 37.7 1.7 0 288 488 691 23.6
Aug 5 2013 8844 252 52 54605472 1469020 8299 292950 203 115 38.8 1.6 0 332 612 722 23.9
Aug 6 2013 8895 303 51 54899650 1763198 8333 294178 204 112 37.7 1.8 0 331 546 696 22.9
Aug 7 2013 8945 353 50 55197704 2061252 8443 298054 207 111 36.9 1.9 0 332 564 720 23.9
Aug 8 2013 8995 403 50 55495822 2359370 8445 298118 207 111 36.8 1.9 0 305 520 732 23.9
Aug 9 2013 9044 452 49 55792994 2656542 8418 297172 206 109 36.3 2 0 293 499 716 23.9
Aug 10 2013 9094 502 50 56091033 2954581 8443 298039 207 111 36.7 1.9 0 305 592 723 23.9
Aug 11 2013 9144 552 50 56387916 3251464 8410 296883 206 111 36.9 1.9 0 307 624 736 24.7
Aug 12 2013 9193 601 49 56683562 3547110 8375 295646 205 108 36.3 2.1 0 306 580 729 23.9
Aug 13 2013 9242 650 49 56977491 3841039 8326 293929 205 108 36.1 -1.6 0 311 508 713 22.9
Aug 14 2013 9292 700 50 57274014 4137562 8400 296523 205 111 37 2 0 308 538 720 25.4
Aug 15 2013 9342 750 50 57565274 4428822 8251 291260 202 109 37.1 2 0 296 514 710 23.9
Aug 16 2013 9392 800 50 57856828 4720376 8259 291554 202 111 37.5 1.9 0 309 545 726 23.9
Aug 17 2013 9437 845 45 58119037 4982585 7428 262209 204 99 37.4 2 0 296 551 718 23.2
Aug 18 2013 9437 845 0 58119037 4982585 0 0 0 0 0 0 0 0 0 0 0
Aug 19 2013 9437 845 0 58119037 4982585 0 0 0 0 0 0 0 0 0 0 0
Aug 20 2013 9475 883 38 58283429 5146977 4657 164392 203 83 48.8 2 1 386 586 708 11.4
Aug 21 2013 9530 938 55 58577205 5440753 8322 293776 204 122 41.2 2.3 0 314 574 727 0
Aug 22 2013 9553 961 23 58704514 5568062 3606 127309 202 50 39 2.4 0 348 621 728 12.4
Aug 26 2013 9594 1002 41 58883200 5746748 5062 178686 203 91 50.4 1.9 1 174 534 706 12.8
Aug 27 2013 9655 1063 61 59176037 6039585 8295 292837 203 135 45.1 2.1 0 326 575 719 23.9
Aug 28 2013 9714 1122 59 59473746 6337294 8434 297709 207 131 42.9 2 0 319 556 716 23.9
Aug 29 2013 9772 1180 58 59767972 6631520 8335 294226 206 127 42.1 2.1 0 319 567 715 24.7
Aug 30 2013 9830 1238 58 60064516 6928064 8401 296544 206 127 42.4 1.8 0 313 524 715 22.7
Aug 31 2013 9886 1294 56 60359459 7223007 8355 294943 205 124 41.5 2 0 201 549 725 23.9
Sep 1 2013 9940 54 54 60655248 295789 8379 295789 206 119 39.6 2.3 0 308 560 705 23.9
Sep 2 2013 9995 109 55 60951847 592388 8402 296599 206 120 40.1 2 0 301 525 704 22.8
Sep 3 2013 10047 161 52 61244288 884829 8284 292441 203 116 39.1 2.3 0 362 588 723 23.9
Sep 4 2013 10099 213 52 61540533 1181074 8392 296245 206 114 38.1 2.4 0 305 517 700 23.7
Sep 5 2013 10152 266 53 61832491 1473032 8271 291958 203 116 39.3 2.1 0 302 512 713 23.9
Sep 6 2013 10204 318 52 62124188 1764729 8263 291697 203 115 38.9 2.2 0 300 568 724 23.9
Sep 7 2013 10255 369 51 62421334 2061875 8418 297146 206 112 37.2 2.5 0 382 569 723 23.9
Sep 8 2013 10309 423 54 62718506 2359047 8418 297172 206 118 39.4 2 0 328 506 679 23.8
Sep 9 2013 10361 475 52 63010944 2651485 8284 292438 203 116 39.1 2.1 0 321 534 713 23.9
Sep 10 2013 10413 527 52 63307918 2948459 8413 296974 206 114 37.9 2.3 0 319 609 730 23.7
Sep 11 2013 10462 576 49 63602945 3243486 8358 295027 205 108 36.2 2.5 0 301 517 740 23.9
Sep 12 2013 10511 625 49 63899030 3539571 8387 296085 206 108 36.2 2.2 0 315 642 729 24.9
Sep 13 2013 10564 678 53 64194637 3835178 8374 295607 205 117 39 1.6 0 298 519 678 23.8
Sep 14 2013 10614 728 50 64488472 4129013 8324 293835 204 111 37.4 2.1 0 135 586 726 22.9
Sep 15 2013 10663 777 49 64784565 4425106 8388 296093 206 107 35.8 2.2 0 293 601 721 23.7
Sep 16 2013 10715 829 52 65078747 4719288 8334 294182 204 115 38.7 1.7 0 290 473 684 26.6
Sep 17 2013 10768 882 53 65371639 5012180 8297 292892 204 116 39.1 1.7 0 306 570 701 22.9
Sep 18 2013 10819 933 51 65662209 5302750 8231 290570 202 113 38.6 1.8 0 308 519 699 23.7
Sep 19 2013 10869 983 50 65957138 5597679 8355 294929 205 110 37 2 0 282 557 725 23.9
Sep 20 2013 10919 1033 50 66254537 5895078 8425 297399 206 111 36.8 1.9 0 319 547 711 23.8
Sep 21 2013 10970 1084 51 66550381 6190922 8381 295844 206 113 37.7 1.7 0 300 470 680 23.7
Sep 22 2013 11023 1137 53 66842779 6483320 8283 292398 203 116 39.2 1.6 0 301 480 706 23.9
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Sep 23 2013 11074 1188 51 67137207 6777748 8341 294428 204 113 38 1.8 0 121 531 718 23.9
Sep 24 2013 11124 1238 50 67436874 7077415 8489 299667 208 111 36.7 1.9 0 395 597 707 23.8
Sep 25 2013 11176 1290 52 67733828 7374369 8412 296954 206 114 37.9 1.7 0 303 460 688 23.9
Sep 26 2013 11226 1340 50 68026609 7667150 8294 292781 204 111 37.6 1.8 0 337 510 669 23.8
Sep 27 2013 11275 1389 49 68318414 7958955 8266 291805 203 108 36.6 1.9 0 320 598 731 23.9
Sep 28 2013 11326 1440 51 68609995 8250536 8260 291581 202 112 37.9 1.7 0 379 636 723 23.8
Sep 29 2013 11378 1492 52 68905824 8546365 8380 295829 206 115 38.3 1.7 0 313 563 716 23.7
Sep 30 2013 11429 1543 51 69198022 8838563 8277 292198 203 112 37.9 1.8 0 387 611 726 24.9
Oct 1 2013 11478 49 49 69495821 297799 8436 297799 207 109 36.1 2.1 0 334 568 734 23.8
Oct 2 2013 11525 96 47 69789286 591264 8313 293465 204 105 35.2 2.1 0 457 663 735 22.9
Oct 3 2013 11572 143 47 70086712 888690 8425 297426 206 103 34.3 2.1 0 299 588 723 22.8
Oct 4 2013 11619 190 47 70381078 1183056 8339 294366 204 103 34.6 2 0 341 580 723 23.9
Oct 5 2013 11668 239 49 70674223 1476201 8304 293145 204 108 36.4 1.7 0 282 560 716 23.8
Oct 6 2013 11718 289 50 70968628 1770606 8340 294405 204 109 36.7 1.7 0 297 583 722 23.8
Oct 7 2013 11768 339 50 71264960 2066938 8394 296332 206 109 36.5 1.7 0 325 547 729 23.9
Oct 8 2013 11818 389 50 71557153 2359131 8277 292193 203 110 37.1 1.9 0 290 572 739 23.2
Oct 9 2013 11865 436 47 71854522 2656500 8424 297369 206 104 34.6 2.3 0 298 595 740 25.1
Oct 10 2013 11915 486 50 72151175 2953153 8404 296653 206 111 36.8 1.9 0 296 527 722 22.9
Oct 11 2013 11966 537 51 72446067 3248045 8354 294892 205 113 38 1.7 0 283 533 715 23.8
Oct 12 2013 12015 586 49 72739443 3541421 8311 293376 204 108 36.3 1.5 0 188 406 728 23.9
Oct 13 2013 12063 634 48 73037088 3839066 8432 297645 207 106 35.2 1.5 0 427 647 728 23.8
Oct 14 2013 12112 683 49 73331028 4133006 8327 293940 204 109 36.5 1.4 0 292 550 720 23.8
Oct 15 2013 12164 735 52 73625895 4427873 8353 294867 205 114 38.1 1.2 0 286 603 716 23.9
Oct 16 2013 12216 787 52 73919516 4721494 8318 293621 204 115 38.8 1.2 0 293 554 716 23.8
Oct 17 2013 12267 838 51 74214842 5016820 8366 295326 205 112 37.5 1.4 0 278 587 711 23.8
Oct 18 2013 12319 890 52 74510221 5312199 8367 295379 205 115 38.5 1.3 0 291 578 716 23.9
Oct 19 2013 12371 942 52 74804138 5606116 8326 293917 204 114 38.3 1.3 0 313 596 729 23.9
Oct 20 2013 12421 992 50 75099276 5901254 8361 295138 205 110 36.7 1.5 0 274 465 704 23.8
Oct 21 2013 12471 1042 50 75396624 6198602 8423 297348 206 111 36.9 1.4 0 246 578 722 23.8
Oct 22 2013 12520 1091 49 75688990 6490968 8282 292366 203 109 36.7 1.5 0 263 553 720 23.9
Oct 23 2013 12569 1140 49 75978909 6780887 8213 289919 201 108 36.6 1.5 0 260 541 731 24.8
Oct 24 2013 12618 1189 49 76269249 7071227 8225 290340 202 107 36.5 1.4 0 263 543 720 23.9
Oct 25 2013 12670 1241 52 76565640 7367618 8396 296391 206 116 38.5 1.2 0 284 476 671 22.8
Oct 26 2013 12721 1292 51 76863661 7665639 8442 298021 207 113 37.5 1.4 0 271 530 704 23.8
Oct 27 2013 12769 1340 48 77156375 7958353 8292 292714 203 105 35.4 1.7 0 323 555 710 23.9
Oct 28 2013 12816 1387 47 77450732 8252710 8339 294357 205 104 35 1.6 0 315 582 711 23.8
Oct 29 2013 12868 1439 52 77744844 8546822 8332 294112 204 114 38.2 1.2 0 286 537 709 23.9
Oct 30 2013 12921 1492 53 78038169 8840147 8309 293325 205 117 39.3 1.2 2 179 576 722 23.7
Oct 31 2013 12973 1544 52 78329575 9131553 8255 291406 202 115 39.1 1.3 0 329 637 736 22.9
Nov 1 2013 13022 49 49 78622755 293180 8305 293180 203 108 36.4 1.6 0 270 554 731 23.8
Nov 2 2013 13072 99 50 78920483 590908 8434 297728 207 110 36.6 1.4 0 287 594 731 23.9
Nov 3 2013 13097 124 25 79062284 732709 4017 141801 209 55 38.2 1.3 0 43 463 604 15.2
Nov 4 2013 13097 124 0 79062284 732709 0 0 0 0 0 0 0 0 0 0 0
Nov 5 2013 13097 124 0 79062285 732710 0 1 1 0 0 0 0 0 0 0 0
Nov 6 2013 13097 124 0 79062286 732711 0 1 1 0 0 0 0 0 0 0 0
Nov 7 2013 13097 124 0 79062287 732712 0 1 1 0 0 0 0 0 0 0 0
Nov 8 2013 13097 124 0 79062288 732713 0 1 1 0 0 0 0 0 0 0 0
Nov 9 2013 13097 124 0 79062289 732714 0 1 1 0 0 0 0 0 0 0 0
Nov 10 2013 13097 124 0 79062290 732715 0 1 1 0 0 0 0 0 0 0 0
Nov 11 2013 13097 124 0 79062291 732716 0 1 1 0 0 0 0 0 0 0 0
Nov 12 2013 13097 124 0 79062292 732717 0 1 1 0 0 0 0 0 0 0 0
Nov 13 2013 13097 124 0 79062293 732718 0 1 1 0 0 0 0 0 0 0 0
Nov 14 2013 13097 124 0 79062294 732719 0 1 1 0 0 0 0 0 0 0 0
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Nov 15 2013 13097 124 0 79062295 732720 0 1 1 0 0 0 0 0 0 0 0
Nov 16 2013 13097 124 0 79062296 732721 0 1 1 0 0 0 0 0 0 0 0
Nov 17 2013 13097 124 0 79062297 732722 0 1 1 0 0 0 0 0 0 0 0
Nov 18 2013 13097 124 0 79062298 732723 0 1 1 0 0 0 0 0 0 0 0
Nov 19 2013 13097 124 0 79062299 732724 0 1 1 0 0 0 0 0 0 0 0
Nov 20 2013 13097 124 0 79062300 732725 0 1 1 0 0 0 0 0 0 0 0
Nov 21 2013 13097 124 0 79062301 732726 0 1 1 0 0 0 0 0 0 0 0
Nov 22 2013 13097 124 0 79062302 732727 0 1 1 0 0 0 0 0 0 0 0
Nov 23 2013 13097 124 0 79062304 732729 0 2 2 0 0 0 0 0 0 0 0
Nov 24 2013 13097 124 0 79062305 732730 0 1 1 0 0 0 0 0 0 0 0
Nov 25 2013 13097 124 0 79062306 732731 0 1 1 0 0 0 0 0 0 0 0
Nov 26 2013 13097 124 0 79062307 732732 0 1 1 0 0 0 0 0 0 0 0
Nov 27 2013 13097 124 0 79062308 732733 0 1 1 0 0 0 0 0 0 0 0
Nov 28 2013 13097 124 0 79062309 732734 0 1 1 0 0 0 0 0 0 0 0
Nov 29 2013 13097 124 0 79062310 732735 0 1 1 0 0 0 0 0 0 0 0
Nov 30 2013 13097 124 0 79062311 732736 0 1 1 0 0 0 0 0 0 0 0
Dec 1 2013 13097 0 0 79062312 1 0 1 1 0 0 0 0 0 0 0 0
Dec 2 2013 13133 36 36 79193864 131553 3727 131552 202 79 59.4 0.8 3 8 592 644 8.7
Dec 3 2013 13207 110 74 79486696 424385 8295 292832 203 162 54.7 0.9 0 512 613 704 23.9
Dec 4 2013 13275 178 68 79780793 718482 8331 294097 204 149 50.1 1 0 263 521 706 23.9
Dec 5 2013 13337 240 62 80078097 1015786 8422 297304 207 137 45.7 1.2 0 291 413 650 23.8
Dec 6 2013 13390 293 53 80373748 1311437 8375 295651 205 118 39.4 1.5 0 182 567 718 23.8
Dec 7 2013 13440 343 50 80670122 1607811 8396 296374 206 110 36.5 1.7 0 374 651 720 23.9
Dec 8 2013 13488 391 48 80966274 1903963 8389 296152 206 107 35.5 1.7 0 297 634 734 23.9
Dec 9 2013 13534 437 46 81263469 2201158 8419 297195 207 101 33.6 1.8 0 309 603 734 23.8
Dec 10 2013 13559 462 25 81438460 2376149 4957 174991 204 56 31.7 2 0 14 576 724 16.2
Dec 11 2013 13583 486 24 81565805 2503494 3607 127345 208 53 40.9 1.3 3 221 618 717 8.3
Dec 12 2013 13628 531 45 81860947 2798636 8361 295142 205 99 33.1 1.7 0 100 572 723 24.1
Dec 13 2013 13668 571 40 82143032 3080721 7991 282085 204 89 31 2.1 1 46 504 604 22.9
Dec 14 2013 13709 612 41 82439865 3377554 8409 296833 206 90 30.1 2.2 0 78 565 733 23.9
Dec 15 2013 13750 653 41 82735750 3673439 8382 295885 205 91 30.3 2.2 0 311 451 667 23.8
Dec 16 2013 13797 700 47 83032115 3969804 8395 296365 206 103 34.3 1.8 0 316 523 714 23.8
Dec 17 2013 13850 753 53 83326784 4264473 8347 294669 205 116 38.9 1.5 0 293 486 721 23.8
Dec 18 2013 13869 772 19 83425569 4363258 2798 98785 206 42 42 1.2 0 349 540 700 8
Dec 20 2013 13920 823 51 83720927 4658616 8367 295358 205 112 37.5 1.4 0 397 638 736 23.8
Dec 21 2013 13967 870 47 84017024 4954713 8388 296097 206 104 34.7 1.6 0 245 520 695 23.9
Dec 22 2013 14012 915 45 84312076 5249765 8358 295052 205 100 33.5 1.8 0 267 554 720 24.2
Dec 23 2013 14059 962 47 84609402 5547091 8423 297326 207 104 34.4 1.6 0 264 510 721 23.8
Dec 24 2013 14107 1010 48 84905096 5842785 8376 295694 205 106 35.3 1.5 0 275 557 733 23.9
Dec 25 2013 14153 1056 46 85202972 6140661 8438 297876 207 102 33.9 1.6 0 243 575 728 23.9
Dec 26 2013 14200 1103 47 85500995 6438684 8442 298023 207 103 34.3 1.6 0 288 480 717 23.8
Dec 27 2013 14249 1152 49 85800322 6738011 8479 299327 208 107 35.4 1.6 0 274 522 682 23.9
Dec 28 2013 14297 1200 48 86098045 7035734 8434 297723 207 106 35.2 1.9 0 72 556 709 23.8
Dec 29 2013 14346 1249 49 86392554 7330243 8343 294509 205 109 36.6 1.6 0 241 581 715 23.8
Dec 30 2013 14393 1296 47 86689471 7627160 8411 296917 206 103 34.1 1.9 0 245 483 722 23.9
Dec 31 2013 0 0 43 0 0 8398 296449 206 94 31.3 2.3 0 92 569 712 23.4
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Statement of Qualifications and Limitations 
 
 
The attached Report (the “Report”) has been prepared by AECOM Canada Ltd.  (“Consultant”) for the benefit of the 
client (“Client”) in accordance with the agreement between Consultant and Client, including the scope of work 
detailed therein (the “Agreement”). 
 
The information, data, recommendations and conclusions contained in the Report: 
 

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

• represent Consultant’s professional judgement in light of the Limitations and industry standards for the 
preparation of similar reports 

• may be based on information provided to Consultant which has not been independently verified 
• have not been updated since the date of issuance of the Report and their accuracy is limited to the time 

period and circumstances in which they were collected, processed, made or issued  
• must be read as a whole and sections thereof should not be read out of such context 
• were prepared for the specific purposes described in the Report and the Agreement  
• 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 

 
Unless expressly stated to the contrary in the Report or the Agreement, Consultant: 
 

• shall not be responsible for any events or circumstances that may have occurred since the date on 
which the Report was prepared or for any inaccuracies contained in information that was provided to 
Consultant 

• agrees that the Report represents its professional judgement as described above for the specific 
purpose described in the Report and the Agreement, but Consultant makes no other representations 
with respect to the Report or any part thereof 

• in the case of subsurface, environmental or geotechnical conditions, is not responsible for variability in 
such conditions geographically or over time 

 
The Report is to be treated as confidential and may not be used or relied upon by third parties, except: 
 

• as agreed by Consultant and Client 
• as required by law 
• for use by governmental reviewing agencies 

 
Any use of this Report is subject to this Statement of Qualifications and Limitations.  Any damages arising from 
improper use of the Report or parts thereof shall be borne by the party making such use. 
 
This Statement of Qualifications and Limitations is attached to and forms part of the Report.   
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1. Introduction 

1.1 Location  

AECOM Canada Ltd. (AECOM) was retained by the City of Brandon (Brandon) to complete a decommissioning plan 
for the existing Brandon waste disposal ground (Eastview Landfill).  Brandon is located approximately 212 km west 
of Winnipeg, MB, on the Trans-Canada Highway 1.  The landfill is located at 3000 Victoria Avenue, directly east of 
the city’s centre.  The site location is presented in the Drawing 00-C-T01 of Appendix A. 
 

1.2 Current Conditions 

Existing solid waste management practices at the Eastview Landfill consist of full residential and commercial waste 
disposal for the City of Brandon. It is the only waste disposal facility available to Brandon, a municipality populated 
by 41, 511 people (2006)1.  Since over 5,000 residents are serviced, the facility operates as a Class I Waste 
Disposal Ground (WDG) under the Manitoba Environment Act (the Act).  As a Class 1 operation, the City of Brandon 
is required by the Province of Manitoba to hold an environmental licence in accordance with Section 11 and in the 
format of Schedule B of the Act2.   
 
An environmental licence must be issued by requirement of the Province of Manitoba, for new construction, 
expansion of an existing one, or the ongoing operation of a WDG.  The licence specifies that the WDG shall satisfy 
requirements as set out in Section 11 and Schedule B of the Act as amended, or as otherwise specified in the WDG 
regulations, issued in July 1991.  Terms and Conditions of this licence dictate landfill design, construction and 
operation.  
 
The landfill is open to the public from November to March, Monday to Friday, 8:00 am to 5:45 pm, and on Saturdays, 
8:00 am to 4:45 pm.  From April to October, access is extended during the week to 7:45 pm, and the Saturday 
schedule is extended to include holidays.  Additionally, the landfill is also open on Sunday from 11:00 am to 6:45 pm 
during the summer season.3  The public is permitted full access to the disposal sites, after reporting to the scale 
house operator, who manages the collection of tipping fees and scale records.  The facility is locked during closure, 
and is supervised by at least one employee on-site during operational hours.   
 
The current facility layout and operations include: 
 
• Former and active disposal areas; 

• Full depot for residential and commercial waste, including contaminated soil, all directed to the tipping face; 

• Leachate collection and pumped to a wastewater treatment facility; 

• Scale house and operator; 

• City snow removal dump site; 

• Clean fill disposal; 

                                                      
1 Statistics Canada (2010). 2006 Community Profiles – Brandon, Manitoba. retrieved on May 4, 2010 from http://www12.statcan.gc.ca/census-recensement/2006/dp-
pd/prof/92-
591/details/Page.cfm?Lang=E&Geo1=CSD&Code1=4607062&Geo2=PR&Code2=46&Data=Count&SearchText=Brandon&SearchType=Begins&SearchPR=01&B1=A
ll&Custom= 
2 Province of Manitoba (1991). Waste Disposal Grounds Regulation (E125-M.R. 150/91).The Environment Act (C.C.S.M. c. E125). The Queen’s printer for the 

Province of Manitoba. 
3 City of Brandon, General Information – City of Brandon, Manitoba, Canada, retrieved on May 4, 2010 from http://www.city.brandon.mb.ca/Main.nsf/Pages+By+ID/416 
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• Separation of metals, batteries, propane tanks, tires, yard compost, waste wood, and tree brush from ordinary 
refuse stream (mostly residential), which is stored in designated areas; 

• Freon depleting devices depot; 

• A recycling facility; and 

• Tree chipping and composting. 

Since construction in 1977, there have been 12 Phases that have been constructed and closed as the Site, and at 
the time this report waste was being placed in the Phase 13.  The volume of material that has been placed in the first 
12 Phase has been estimated to be 2,396,875 m3.  This estimate assumes that the original ground elevation of the 
closed cells is similar to the elevation of the exposed base of Phase 13.  This estimate also assumes that the 
construction practices that are typically used at the current facility were also used during the previous Phases of 
construction.  If an average compaction achieved was assumed to be 800 kg/m3, than the waste accommodated by 
this airspace would be estimated to be 1,917,500 tonnes. 

The present extent of landfill development and location of landfill ancillary operations is shown on Drawing 00-C-T02 
of Appendix A.  

1.3 Scope of Work 

To provide the City of Brandon with the necessary information to execute a plan for closure of the Eastview Facility, 
AECOM has completed the following tasks: 
 
• Confirmation between AECOM and the City of Brandon regarding project scope, budget, and schedule; 

• Established formal lines of communication; 

• Collected, requested, and assembled all necessary and available information from the City in order to conduct 
the site assessment;  

• Reviewed existing information; and 

• Conducted a landfill site visit. 

The City of Brandon has requested that the existing Eastview Landfill be assessed for the following: 
 
• The current waste generation estimate received by the landfill; 

• An estimate of the remaining useable life of the landfill site based on waste generation and available airspace; 

• A conceptual drawing of the proposed future development; 

• Estimation of closure costs;  

• An estimation of ongoing maintenance cost following site closure (post closure); and 

• Preparation and submission of a report providing costing models and site development drawings. 
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2. Site Life 

2.1 Population 

Using census information from Statistics Canada, the average population increase per year for the City of Brandon is 
0.6% from 1996 to 2006.  The details of this growth are described in Table 2.2.  By projecting this growth from 2006, 
the population calculated for 2010 was estimated to be 42,516.  
 

Table 1 – Population of the City of Brandon 

 Brandon Percent Increase 

Population 1996 39,145 - 

Population 2001 39,716 1.4% 

Population 2006 41,511 4.5% 

Average population increase/year   0.6% 

Projected Population for 2010 42,516  

 

2.2 Waste Generation 

The Eastview Landfill currently utilizes approximately half of the available land area for area fill disposal, therefore, a 
significant amount of potential airspace remains for use. The remaining site life in years must be determined in order 
to plan for the final closure and post closure management and costs. In order to calculate the amount of airspace 
used per year, the waste generation value for the Eastview Landfill was calculated by two methods: 
 
The first method was evaluation by population size.  A factor of 3.0 kg/capita/day was used to calculate the waste 
generated by a population of 42, 516, estimated for 2010. (See Table 2.1)  Based on this approximation, Brandon 
produces approximately 46,555 tonnes/year of solid waste. 
 
The second approach incorporated the annual tonnage of waste received by the Eastview Landfill, obtained from 
records kept by the City of Brandon.  Table 2.2 represents the amount of refuse disposed of by area fill methods in 
2009. 
 

Table 2 – Waste Generation Profile 

Waste Source Waste received in 2009 (tonnes) 

Commercial 31,258.79 

Private Delivery 2971.61 

City Residential Collection 10,249.24 

City Internal Collection 264.86 

Spring Cleanup 15.37 

Asbestos 56.83 

Contaminated Soil 78.86 

TOTAL 44,897.56 
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From the two methods, an average waste generation of 45,000 tonnes/year has been estimated for the purpose of 
this report.  This only discloses waste delivered for area fill methods, and does not approximate the waste diverted 
for material recovery or composting. 
 

2.3 Site Capacity  

In order to establish the potential capacity limits of the landfill, the remaining land area available for phase 
development was evaluated.  The solid waste capacity of the future development was calculated using the following 
assumptions: 
 
• Phase Development based on drawings within Appendix A, consisting of expansion into areas currently used for 

stockpiling, contained within the limits of the west and north lying berms, and southwest located material 
recovery facility, and nearby recycling drop off areas; 

• Final landform as illustrated on Drawings 00-C-T03 and 00-C-T04; 

• Waste to cover soil ratio of 4:1 (includes daily cover only); 

• All areas of future development will include an engineered compacted clay liner (1100 mm); 

• Final cap will require 1.10 m engineered soil cover; and 

• Compacted waste density of 800 kg/m3.  

 
The following illustrates the estimated site capacity developed from Drawings 00-C-T03 and 00-C-T04: 
 
Available Airspace 

Gross airspace made available by design 2,629,139 m3 
Total soil requirement for daily cover material 525,828 m3 
Net Airspace for accepted waste (volume) 2,103,311 m3 
Net Airspace for accepted waste (mass)  1,682,649 tonnes 
 
Additional Airspace provided for Final Cover and Cell Liner 

Total soil requirement for final cap material         243,568 m3 

Total soil requirement for cell liner material         172,345 m3 
 
The drawings 00-C-T03 and 00-C-T04 describe the final design contours. Using the existing elevations of the 
(excavated) Phase 13 (2009), the area proposed for development will also be excavated to the same base 
elevations, providing a 2% grade across the cell liner for northeast drainage.  
 
For the purposes of the conceptualized design, the subsurface soil and groundwater conditions were assumed to be 
continuous between Phase 13 (2009) and the development area. A geotechnical investigation that incorporates a 
complete drilling plan of the site will need to be competed to confirm the subsurface assumptions. Soil logs made 
available from a series of boreholes drilled in 2004 have been assessed for indications of the subsurface soil 
conditions, but will not serve as confirmatory documents and a full assessment is required. The existing soil logs 
suggest unconsolidated layers of sand and clay till extending from the surface to varied extents (6 – 12 m). See 
Appendix B for 2004 Soil Logs.  
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The net airspace made available by mass was calculated assuming a compaction rate of 800 kg/m3, assuming 
standard compaction equipment is employed. Increased surface contact time and the number of passes between the 
compactor and tipping face could achieve up to 900 kg/m3, thus increasing the capacity of the available airspace. To 
further conserve airspace, the waste to soil cover ratio (4:1) could be increased by employing alternate daily cover 
and reducing soil cover use.    
 
In addition to the development and expansion of the waste disposal area, the capacity for diverted waste, 
contaminated soil, and snow dumping have not been accommodated for in the design.  The existing stockpiling area 
will be used within the design of the phase development, and therefore, the stockpile material will be relocated.  
Future storage for these items must be assessed if Eastview Landfill will continue receiving them post development.  
Berm and access road requirements were also not addressed and considered outside of the scope of this report. 
 
In Table 2.3, the waste generated by the City of Brandon and received by Eastview is presented over a projection 
period of three decades. The estimated value (45,000 tonnes/ year) for 2009 has been positively adjusted by 0.6% 
for each successive year, reflecting the population growth trends of Brandon. Therefore, the waste generated for 
2010 was approximated at 45,270 tonnes, and continues to expand over time with the population. Based on these 
rates and the extents of the proposed design, the Eastview Landfill will have reached capacity at 2042, with a 
remaining capacity to accept 36,017 tonnes of solid waste. This extends the landfill site life by 32 years from 2010, 
including the remaining capacity of Phase 13 (2009).  
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Table 3 – Projection of Waste Generated and Available Airspace 

Year Waste Generated 
(tonnes) 

Accumulated Waste 
(tonnes) 

Capacity Remaining at 
Year Enda (tonnes) 

Estimated Airspace 
Remaining at Year Endb (m3)

2010 45,270 45,270 1,637,379 2,046,724 

2011 45,542 90,812 1,591,837 1,989,797 

2012 45,815 136,626 1,546,022 1,932,528 

2013 46,090 182,716 1,499,933 1,874,916 

2014 46,366 229,083 1,453,566 1,816,958 

2015 46,644 275,727 1,406,922 1,758,652 

2016 46,924 322,651 1,359,998 1,699,997 

2017 47,206 369,857 1,312,792 1,640,990 

2018 47,489 417,346 1,265,303 1,581,628 

2019 47,774 465,121 1,217,528 1,521,911 

2020 48,061 513,181 1,169,468 1,461,835 

2021 48,349 561,530 1,121,119 1,401,398 

2022 48,639 610,170 1,072,479 1,340,599 

2023 48,931 659,101 1,023,548 1,279,436 

2024 49,225 708,325 974,324 1,217,905 

2025 49,520 757,845 924,804 1,156,005 

2026 49,817 807,662 874,987 1,093,733 

2027 50,116 857,778 824,871 1,031,089 

2028 50,417 908,195 774,454 968,068 

2029 50,719 958,914 723,735 904,669 

2030 51,023 1,009,937 672,711 840,889 

2031 51,330 1,061,267 621,382 776,727 

2032 51,638 1,112,905 569,744 712,180 

2033 51,947 1,164,852 517,797 647,246 

2034 52,259 1,217,111 465,538 581,922 

2035 52,573 1,269,684 412,965 516,206 

2036 52,888 1,322,572 360,077 450,096 

2037 53,205 1,375,777 306,872 383,589 

2038 53,525 1,429,302 253,347 316,684 

2039 53,846 1,483,148 199,501 249,376 

2040 54,169 1,537,317 145,332 181,665 

2041 54,494 1,591,811 90,838 113,548 

2042 54,821 1,646,632 36,017 45,022 

Note: 

a Calculation based on available airspace for accepted waste, determined by design  

b Conversion from metric tonnes to cubic metres using a compacted waste density of 800 kg/m3 
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3. Closure 

3.1 Closure Requirements 

Manitoba Conservation, in the approval for the landfill, requires that a closure be accompanied by a Waste Disposal 
Ground Closure form and notification to the director as set out in Schedule E of the Waste Disposal Grounds 
Regulations of the Environment Act (C.C.S.M. c. E125) by the Province of Manitoba.  Notice of closure may be filed 
at the Land Title Office for the district in which the WDG is located under Section 13 of the Act4. 
 
Further recommendations to be made outside of the requirements by the Act include advanced public notice of 
closure via signage and advertisements, site clean-up of any loose waste existing around the site, ensuring 
restricted public access following closure (locked gate and perimeter fencing), and a final survey delineating the 
extent of the landfill both prior to and following completion of the final cap.  Construction of dwellings have been 
prohibited by the Act on or within 400 m of any existing or former waste disposal ground, and are therefore not a 
pursuable option for end use of the subject property. 
 

3.2 Closure Procedure 

For scheduled fill development and in preparation of final landfill closure, the site should be supervised when open.  
Equipment will be used to reshape and compact the waste on a regular basis.  In this manner, most grading and 
reshaping of the landfill required prior to installing the final cap may be completed by judicious placement of 
incoming waste over the site life, therefore, minimizing re-contouring following closure. 
 
The final contours of the landfill should promote drainage away from the site to discourage infiltration and leachate 
production while also preventing erosion.  To suit these criteria, a 4H:1V slope is proposed for the side slopes with a 
2% grade upwards to the crown of the landfill, directing drainage to the northeast. 
 
The construction of a final cover for a cell including placement of topsoil and subsoil needs to be constructed to 
satisfy the intended future use of the cell.  In the absence of regulated specific closure requirements, generally 
accepted best practices have been employed, and the following final cover design is recommended: 
 
• Topsoil of 0.15 m over subsoil; 

• Subsoil of 0.35 m over protection layer; 

• Barrier layer that is constructed by compacting clay soils to a thickness of not less than 0.60 m measured 
perpendicular to the compacted waste surface, and which achieves a maximum permeability of 1 x 10-7 m/sec; 

• Contoured such that no water pools over the landfill cells; and 

• Grade to achieve a minimum slope of 2% and not to exceed 30%. 

To minimize the amount of leachate that will be generated and handled, a policy will be implemented to monitor top 
of waste elevations to assist in planning the placement of final cover within a year of reaching final elevations.  This 
policy will allow the initial settlement of the landfill to occur prior to construction of the final cap. 

                                                      
4 Province of Manitoba (1991). Waste Disposal Grounds Regulation (E125-M.R. 150/91).The Environment Act (C.C.S.M. c. E125). The Queen’s printer for the 

Province of Manitoba. 
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4. Post-Closure Requirements 

To ensure care of structural and contaminant management of the facility, a post-closure plan should operate in place 
for a period no less than 25 years.  Typically, the Post-Closure Care Period is also specified to continue until the 
following circumstances occur: 
 
• Groundwater quality performance standards are met at the points of compliance; 

• Subsurface landfill gas concentrations are below explosive limits at subsurface gas monitoring locations; 

• The leachate constituents are lower than the groundwater performance standard criteria concentrations; or  

• The accumulated volume of leachate is equal to or less than the previous year’s accumulated volume of 
leachate for five consecutive years. 

During the Post-Closure Care Period the landfill is responsible to the following activities: 
 
• Protecting and maintaining the integrity of the final cover system; 

• Providing repairs to the final cover system as necessary to correct settlement, subsidence, erosion, leachate 
break-out; and 

• Protecting, maintaining, and monitoring groundwater, leachate, and landfill gas. 

During the Post-Closure Care Period the landfill should inspect the final cover system at least two (2) times per year, 
and complete an annual report that includes: 
 
• Annual groundwater monitoring; 

• Annual landfill gas monitoring; 

• Leachate monitoring report; 

• Record of maintenance and repairs completed; and 

• Report of any remedial or corrective action taken. 

4.1 Groundwater Monitoring 

Groundwater monitoring programs have been previously conducted on the Eastview Landfill property to assess 
ongoing conditions. The 2004 Groundwater Monitoring Program5 identified parameter exceedances of regulated 
criteria for nitrate, iron, chloride, sodium, and manganese. The results of the laboratory groundwater analyses were 
compared to Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines, 
Drinking Water Criteria (December 2003). This indicated that sources of contaminants originated from off site 
sources to the south, but also the existing leachate conditions. Expansion of the landfill will therefore require 
continued regular groundwater monitoring which will include assessment of the additional phases. Semi-annual 
groundwater sampling in spring and fall of the monitoring wells on-site should include analysis of general chemical 
parameters for a minimum of one up-gradient background location and two locations down-gradient.  Water 
elevation, pH, and conductivity should be measured in the field.  Parameters analysed by a certified laboratory 
should include: total dissolved solids, chemical oxygen demand, total petroleum hydrocarbon, ammonia nitrogen, 
carbonate, bicarbonate, calcium, chloride, magnesium, nitrate, phosphorous, potassium, sodium, sulphate, and 

                                                      
5 Earth Tech (Canada) Inc. (2005), 2004 Groundwater Monitoring Program at the Eastview Landfill Located in Brandon, Manitoba. 
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dissolved metals.  After 10 years of consistent results, the sampling frequency could be reduced to an interval of 
once every five years. Methane gas concentrations may also be measured from the well network at the time of 
groundwater sampling.  
 
Existing monitoring wells within the proposed area of development may be compromised during construction of the 
new phases.  Prior to the preparation of each phase development, wells at risk of damage should be 
decommissioned with bentonite in order to protect the underlying groundwater. 
 

4.1.1 Monitoring Well Installation 

In order to monitor groundwater flow patterns and determine if and how the landfill is impacting the surrounding 
groundwater, monitoring wells shall be added to the existing network and installed following each phase closure.  
Additional wells shall be installed along the north and west border to replace wells decommissioned during the 
progression of landfill development.  From previous monitoring events, it has been determined that the groundwater 
flow at the Eastview Landfill is generally to the northeast.  AECOM recommends utilizing the existing well network of 
BH10D, BH10, BH11D, BH11, BH7, and BH6D as down-gradient sampling wells, and BH20 and BH17 as up-
gradient sampling wells.  The use of existing wells installed on-site will be subject to the current conditions upon 
inspection.  



AECOM City of Brandon  Waste Disposal Closure 
 

 

RPT-2010-06-04-Waste Disposal-60154068.Docx 10 

5. Closure and Post-Closure Costs 

In order to accumulate sufficient funds to meet the closure and post-closure obligations the landfill should establish a 
reserve fund specifically to cover these costs.  The fund should be accumulated by setting aside a fixed amount per 
tonne of waste received into the landfill.  The development of this closure, post-closure allocation is provided in the 
following tables.   

Table 4 - Closure Costs 

Item Unit Price  Quantity Cost 

Final Contour Cap (221 425 m2)    
- Barrier Layer (0.6 m) $25.00/ m3 133,000 m3 $ 3,325,000 
- Subsoil (0.35 m) $25.00/ m3 78,000 m3 $ 1,950,000 
- Topsoil (0.15  m) $25.00/ m3 33,000 m3 $ 825,000 
- Seeding $2.00/ m2 220,000 m2 $ 440,000 
Monitoring Well Decommissioning Lump sum 9 $ 7000 
Monitoring Well Installation Lump sum 11 $ 15,000 
Litter Clean up Lump sum 1 $ 5000 
Grading Lump sum 7,000 m3 $ 25,000 
TOTAL   $ 6,592,000 

 
Table 5 - Post-Closure Costs 

Component Annual Cost 

Site Inspections/Audits $ 5,000 
Groundwater Monitoring  
- Professional Fees $ 15,000 
- Laboratory Fees $ 8,000 
- Expenses  $ 2,000 
Environmental Contingency $ 5,000 
Final Cap Maintenance $ 15,000 
Surface Water Monitoring $ 10,000 
Gas Monitoring $ 10,000 
Leachate Management $ 25,000 
Total Annual Cost $ 95,000 
Total Cost over 25 years  $ 2,375,000 

 
Table 6 - Closure and Post-Closure Costs 

Component Estimated Airspace tonnes Closure Cost Allocation $ per tonne 

Closure Cost 1,682,649 $ 6,592,000 $ 3.92 
Post Closure 1,682,649 $ 2,500,000 $ 1.41 

TOTAL   $ 5.33 

 
All of the closure and post-closure costs were developed using 2010 dollars.  Based on the cost development 
analysis, it is recommended that closure and post-closure allocation be set at $ 5.35 per metric tonne of waste 
disposed of at the landfill, in addition to any current disposal fees collected for the existing facilities.  This assumes 
that the current tipping fee does not include any closure set aside fees.  It is recommended that these costs be 
reviewed and adjusted as needed on a regular five year basis. 
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6. Implementation Plan 

In order to prepare for the closure of the Eastview Landfill, the City of Brandon must complete the following items: 
 
• Secure closure and post closure funding; 

• Update the Class I Disposal Permit to reflect expanded landfill footprint; 

• Conduct a geotechnical assessment of the future development area to assess the subsurface soil and 
groundwater conditions; 

• Complete an updated Master Plan for the existing facilities and the future development; 

• Complete an Operations Manual outlining a management plan for the future development to amend to the 
current operational practices; and 

• Conduct regular topographical surveys to assess the waste elevation and monitor remaining site capacity. 
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Introduction 
 
This annual report covers the period from January 1, 2013 to December 31, 2013, and has been 
prepared in accordance  with our Waste Disposal Ground Operating Permit number 3011.17. The 
permit was issued April 8, 2008 pursuant to the provisions of Manitoba Regulation 150/91 under 
the direction of Manitoba Conservation. The Eastview Landfill Site operates as a Class 1 Waste 
Disposal Ground (WDG) under the Manitoba Environment Act. 
 
The current facility layout and operations include: 
 
 Former and active disposal areas; 

 Full depot for residential and commercial waste, including contaminated soil, all directed 
to the tipping face; 

 Leachate collection that is pumped to a wastewater treatment facility; 
 Scale house and operator 
 Snow removal dump site (City use only) 
 Clean fill disposal; 
 Concrete disposal area; 
 Landfill gas collection system ( waiting to be commissioned by Department of Labour);  
 Material Recovery Facility (MRF); 
 Separation of metals, propane tanks, tires, yard waste and tree brush from waste stream 

which is stored in designated areas of the site; 
 Freon depleting device depot; 
 Eco-Centre  for used oil, filters and containers;  
 Tree chipping and composting; and 
 E-Waste Depot 

 
Below is a copy of the landfill section map. 
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The purpose of this report is to meet the operational reporting requirements by providing the 
following information at a minimum: 
 

 Updates to the operating manual; 
 Closure/Post closure plans and financial evaluation; 
 Planned improvements 
 Records of waste, recyclable materials, and compost quantities; 
 A review of  environmental monitoring data; 
 Details on environmental protection programs; 
 Operational information 

 
Updates to the Operating Manual 
 
The operations manual was submitted in 2008 to meet the requirements of the operating permit. 
The manual was completed internally by Sanitation administration and was to address at a 
minimum the following: 
 

 Cell developing and sequencing; 
 Waste receiving, placement and covering; 
 Nuisance control; 
 Surface water management; 
 Landfill gas management; 
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 Leachate management;  
 Monitoring and reporting: and 
 Inspections and maintenance 

 
The operating manual also provides criteria for the acceptance, handling and disposal of special 
wastes such as hydrocarbon impacted soils, mold and asbestos. The manual provides information 
for dealing with hot loads within City Refuse trucks, commercial haulers, and commercial and 
residential self haulers. 
 
 
Closure and Post Closure Plans 
 
In the spring of 2010 through an RFP process Aecom Environmental from Winnipeg, Manitoba 
was chosen to complete the Closure and Post Closure plans. Information was provided, for 
review, to Aecom using historical data supplied by landfill staff. A landfill site visit was 
conducted by the consultant responsible for the plan to conduct a site assessment.  
 
A criterion was established by the City of Brandon so that the assessment is based on the 
following: 
 

 Current waste generation estimate received at the Eastview Landfill Site; 
 An estimate of the remaining useable life of the landfill site based on waste generation 

and available airspace; 
 Estimated closure costs; 
 An estimation of ongoing maintenance costs following site closure (post closure); and 
 Preparation and submission of a report providing costing models and site development 

drawings. 
 
According to Aecom the estimated useful life of the existing landfill site is 32 years or a 
estimated closure date of 2042. This was based on a number of factors including: 
 

 The amount of air space currently available; 
 Current population trends; 
 Current diversion efforts; 
 Generation trends; 
 Technology currently used for compaction of waste generated (currently 800 kg/m3); and 
 Daily cover 

 
Aecom in its report provided detailed information on the requirements and procedures required 
leading up to the closure of the current site along with post closure requirements. This 
information shall be provided along with this report. 
 
An implementation plan was included as part of the plan to allow management to prepare for the 
pending closure of the landfill in a fiscally responsible manner. Working with Treasury, 
Sanitation administration needs to look at including these costs into its Capital Reserve planning. 
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At the current time the fee structure does not allocate any funds for the closure and post–closure 
plans. Based on 2010 dollars Aecom is recommending funds be allocated at a rate of $5.35 per 
metric tonne of waste disposed of at the landfill in addition to the current fees.  
 
Planned Improvements and Major Projects in 2013 
 
As part of the City of Brandon budget process Council and administration budgeted for a number 
of improvements and projects to take place at the Eastview Landfill site during 2013. They 
include the Landfill gas project, organics collection pilot project, and the completion of the 
Closure/Post-closure plan. 
 
 
2013 Project Update: Ground and Surface Water Monitoring 
 
During the summer of 2013 Pinchin Environmental completed the sampling and analysis of 
ground and surface water in compliance with the protocol established by Manitoba Conservation. 
Each of the thirty two (32) samples was submitted to an accredited laboratory for analysis. A 
certificate of analysis was provided for each of the samples. Each of the groundwater monitoring 
well locations and the surface water sampling locations had at least one or more parameters that 
exceeded the CCME Canadian Drinking Water Quality Guidelines. 
 
A final report was provided to the City of Brandon in January of 2014 in accordance with 
operating permit 3011.17 as issued by Manitoba Conservation under Regulation 150/91. The full 
report will be attached to this report. A full copy of this report will be attached to the year-end 
report. 
 
2013 Project Update: Curbside Organics Collection Pilot Program 
 
During the winter of 2013 Sanitation Section staff and administration organized and attended 10 
-15 public education meetings aimed at getting an additional 2,500 households registered for the 
green cart program. This effort paid off as the 3,000th, including the 500 pilot project 
participants, household was registered in August of 2013. These carts were purchased as a result 
of the funding agreement that was announced by the province in December of 2012 
 
During the collection period of April to November 2013 almost 900 tonnes of organic material 
was diverted from the landfill. With full participation not being reached until mid-August 2013 it 
can be assumed that the amount diverted in the future will exceed the numbers above.  
 
 
Solid Waste Quantities  
 
As part of the City of Brandon’s Solid Waste Management System, the City owns and operates 
the Eastview Landfill Site located at NW 17-10-18, in the City of Brandon. This landfill is 
considered a Class 1 site, due to population (>5,000), services not only residents of the City, but 
also a number of municipalities within close proximity to the site along with commercial and 
industrial businesses. Starting in 2011 started receiving solid waste from the RM of Cornwallis 
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rather than it going to its own landfill. These types of partnerships could ultimately lead to the 
Eastview Landfill Site being considered more of a regional landfill rather than one mainly just 
for residents and businesses within the City of Brandon. 
 
Since 2012 waste was disposed of in cell 13. With the large size of this cell it was still possible 
to segregate the larger commercial vehicles from the smaller residential vehicles that regularly 
use the site.  
 
Active Cell 
 
All waste generated within the City of Brandon is either hauled directly by City refuse trucks, 
commercial haulers or self-hauled by small businesses and residents. In 2013 the total amount of 
waste disposed of in the active cell was 44,067.92 tonnes.  
 
Active Cell 
 
Table 1: Eastview Landfill Material Quantities (Active Cell) 

 
 
Material                             2012 Quantity  2013 Quantity 
                                                                                   (Tonnes)                         (Tonnes)  

 
Active Cell  
 Asbestos                    388.40   322.58 
 Commercial Mixed Refuse             28,588.98         29,393.66 
 Residential Mixed Refuse                               2,812.57           3,262.50 
 City Residential                                             10,433.17         10,296.96 
 City Internal                                                        467.06              438.29 
 WWTF Sludge                                          268.32           353.93                   
Total Waste to Cell     42,958.50         44,067.92 
 
Comparatively, in 2012 a total 42,958.50 tonnes of solid waste was disposed of at the Eastview 
Landfill Site or an increase of approximately 1,100 tonnes. All waste except asbestos is placed at 
the tipping face where it is packed in place and covered with a layer of fill material.  
 
Asbestos is placed along the East side of the cell 11-12 where it is surveyed, before it can be 
buried. In order for anyone to bring asbestos to the landfill site for disposal they first need to 
purchase a daily permit. A separate permit is required for each day that asbestos is being 
delivered on site. Contractors or anyone responsible for the disposal of asbestos must insure that 
safe handling of the material occurs when transporting and disposing. 
 
The Eastview Landfill has been accepting sludge from the Waste Water Treatment Facility 
(WWTF) for a number of years. A total of 353.93 tonnes was disposed of in 2013 at the landfill 
site. Sanitation staff is responsible for the pickup and delivery of this material to the landfill site. 
Pickups are scheduled for Mondays, Wednesdays and Fridays throughout the year.  
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Residential refuse is the waste hauled to the landfill site by homeowners and/or occupiers of 
residential property. This includes all material that is not considered recyclable, compostable or 
requires special handling. City residential is the waste hauled by City of Brandon refuse trucks 
and delivered to the active cell. 
 
City internal waste is the refuse that is hauled to the landfill site and dropped off in the cell by 
other City departments.  
 
Since 2007 the landfill has seen a noticeable increase in the number of visitors entering the 
landfill site. The following graph illustrates the dramatic increase in site visits and in particular 
residential users. The reason for this shift we can attribute to a couple of factors. The first being 
the removal of the residential tipping fees near the end of 2007 and the second the change in 
collection system that made it necessary for residents to dispose of large bulkier items different 
from the previous system as approximately 2/3 of customers were used to the larger shared 
containers.  
 
Chart1. Visitors to Eastview Landfill Site 
 

 
 
Recycling and Organics Material Weights 
 
During 2013 the Sanitation Department of City of Brandon continued in its efforts to divert as 
much material from the active cell as possible. This effort is made in order to extend the useful 
life of the landfill and spread the costs of developing new cells over longer periods of time. 
 
In July of 2010 the Sanitation section implemented a Curbside Organic Collection Pilot Project 
in order to determine the feasibility of providing a similar service to residents of Brandon 
currently being serviced by our collection system and what impact it may have on our diversion 
efforts. At the December 21st, 2011 city council meeting a recommendation to extend the 
organics collection program to additional 5500 single family dwellings up to a 6 unit property 
was approved by council. Through the implementation of a full scale organics collection 
program the city expects to increase diversion rates beyond the 50% target for residential waste. 
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Early results have been favourable as another 315 tonnes was collected as part of the pilot project 
during the 2012 collection period. That works out to 630 kgs per participating household. There 
were 500 residents participating in the pilot project and the feedback we received allowed us to 
make the recommendation we did. 
 
Table 2: Recycling Comparison between 2013 & 2012 

 
 
Material    2013 Quantity  2012 Quantity 
                                        (Tonnes)                      (Tonnes)  

 
 
City of Brandon 
  
 Brandon – Depots          460.50               467.94 
 Brandon – Residential      3,449.62                            3,552.68 
Total                                                        3,910.12                           4,020.62 
 
Commercial 
 
 Commercial – Mixed       1,746.20         1,856.80 
 Commercial – OCC       1,753.57         2,171.47 
 Commercial – Shred          233.62            166.68 
Total           3,733.39                        4,194.95 
 
Grand Total         7,643.51         8,215.56 
 
Increase/Decrease (Percentage)                         572.05 (6.96) 
Information provided in this table was provided by Emterra Environmental 
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Chart 2. Depot vs. Residential 
 

 
 
Compost Facility 
 
Since the early 1990’s the City of Brandon has been operating a yard and tree trimming 
collection facility. In the mid to late 90’s the facility was upgraded to include a retention pond 
for the collection of any surface water runoff that originates from the compost piles. 
 
In 2013 9,902.58 tonnes of compostable material was collected on site and diverted from the 
active cell. The City of Brandon has a number of depots located around the city to provide 
residents with a convenient means of disposing of their yard waste.  
 
Trees and wood that are diverted from the landfill cell are grinded down to a manageable site and 
used as part of the composting process and also as an absorbent in the cell during wet periods. In 
2013, 3,668.31 tonnes of trees and wood were diverted from the landfill. 
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Table 3: Eastview Landfill Organic Quantities  
 

 
Material              2013 Quantity  2012 Quantity 
                                                                                   (Tonnes)                         (Tonnes) 

 
Organics (Yard Waste & Manure) 
 Commercial       4,476.65         5,482.51 
 Internal            12.57                         3.72        
 Residential        1,208.02           786.12 
 Depot           538.03           673.41 
Total Organics (Yard Waste & Manure)    6,235.27        6,945.76 
 
Organics (Trees & Wood) 
 Trees         1,793.33        1,990.77 
 Christmas Trees           29.07             13.03 
 Wood         1.845.91          1,683.10 
Total Organics (Trees & Wood)      3,668.31        3,686.90 
Total Organics                                                               9,903.58      10,632.66 
 
Yard waste and trees that are chipped are placed in windrows where they are processed into a 
reusable material using a compost turner attached to a front end loader. Once the compost 
process is finished it is placed in a large pile, mixed with black dirt, screened and then used by 
the Parks Board along City boulevards and other public areas. In 2013 the material that was 
processed was tested by A & L laboratories and it came back as a Class “A” compost. With the 
results in the City began to give the finished product away during special events such as; Earth 
Day, Compost Day and other environmental type of events. 
 
Landfill Gas Volume 
 
In 2013 approximately 86,689,471 (scf) of landfill gas was produced from the landfill and flared 
off in an environmentally friendly manner. This amounted to approximately 14,393 tonnes of 
CO2E being diverted from the landfill site during the year.  
 
Table 4 
 
   2012 2013

annual CO2 equivalents   9321 14393
Landfill Gas Flow (scf)  55076212 86689471
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Waste Reduction and Diversion Initiatives 
 
Residential Drop-off Area 
 
At the Eastview Landfill Site there are a number of areas that are used for residential and 
commercial customers. Right inside the gate there are containers located for the drop off of 
plastic, paper, small amounts of cardboard and tin. 
 
Inside the landfill customers are able to drop off grass, trees, wood, metal, tires and glass in 
separate piles along the south side of the main landfill road. People delivering these items more 
often than not have loads mixed with other items that are non-recyclable. The scale operator is 
responsible for insuring that each customer is notified of the need to separate each material into 
the proper pile and not to contaminate any pile with mixed refuse. 
 
Customers entering the landfill with large amounts of recyclable materials are encouraged to 
deliver these items directly into the MRF. 
  
Curbside Collection Program 
 
The curbside collection program that was first implemented in October of 2008 continues to 
provide the City of Brandon with the desired results it was looking for when making the change.  
 
Contamination of the recycling is a common problem with this type of collection system. Public 
Education and outreach programs will be paramount as we try to reduce the amount of 
contamination entering the recycling stream.  
 
In 2013 after a consultation process with effected property owners and an RFP process the City 
switched from City service to a commercial service for the collection of refuse and recycling at 
properties with 7 or greater dwelling units. The change started in November of 2013 and was 
completed by December 31st, 2013. By removing these bins from multi-family properties it 
allowed the Sanitation Section to reutilize these carts for the green cart program, saving 
approximately $100,000 in capital costs. 
 
Recycling Depots 
 
The recycling depot system was first implemented in the City of Brandon in 1990. At that time 
there was only 3 locations for drop off and they were limited to only metals as that was the only 
product that could be sold locally. At that time materials were picked up on a weekly basis. 
 
At its peak before the introduction of the new collection system nine (9) depots were located 
around the City of Brandon for residents to drop off their recyclable materials. The need to 
service these sites also grew from weekly to daily collection.  
 
A major downfall of the depot network is the amount of illegal dumping that occurs at these 
sites. This has a negative impact on our recycling efforts as many loads become contaminated 
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and valueless. We tend to see large volumes of items that are not recyclable end up at the depots. 
In 2013 there was 127.07 tonnes of material collected at the depots that was delivered to the 
tipping face and buried.  
 
E-Waste 
 
In June of 2007, the City of Brandon in partnership with Green Manitoba started a pilot project 
to start an E-waste collection program for residential customers. This program would run from 
May to the end of September each year. City staff stacks each item on pallets and secures them 
for travel. Once enough products are collected to fill a truck, it shall be delivered to Noranda 
Sims in Ontario for processing. Approximately 291.90 tonnes or 15 semi loads of E-waste was 
diverted from the landfill in 2013. 
 
In May of 2009 Green Manitoba announced, in a press release, that we would be moving from a 
pilot project to a year round program with 11 sites around the province, including Brandon.  
 
“Electronic waste depots will accept the following materials from residential sources only: TVs, 
VCRs, stereos, microwaves, phones, computer equipment, laptops, printers, scanners, fax 
machines and copiers. All e-waste collected will be sent for proper end-of-life recycling and no 
materials will be sent to landfills, the minister said.  
 
During the last two years, Manitobans have dropped off more than one million kilograms of 
electronic waste at temporary collection depots operated by local communities, businesses and 
non-profit recycling centres. This is the equivalent of diverting 95 semi-trailer loads of electronic 
waste out of landfills by recycling the waste through the provincial E-waste Roundup program.” 
 
 
Tires 
 
Tire Stewardship Manitoba was launched in April of 2008 as a not-for-profit organization to help 
manage the problem of scrap tires. In 2013 865.22 tonnes of scrap tires were accepted at the 
Eastview Landfill Site.  
 
Properly managed scrap tires reduce environmental risk and create jobs and economic 
opportunities in Manitoba. Manitoba’s scrap tire products are sold locally and internationally. 
Scrap tires can be used to make flooring products for agricultural, recreational, and industrial 
use. They are used for artificial turf fields, rubberized asphalt, blast mats, geo-technical projects 
and energy recovery.” 
 
Tire Stewardship Manitoba announced in the fall of 2010 that it is embarking on a 5 year plan to 
continue its mandate.   
 
Metals 
 
In 2013, a total of 643.63 tonnes of recycled metal was removed from the Eastview Landfill site. 
All metals are collected on site, loaded and hauled by Gerard Metals for processing and then sent 
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to its end market. In October of 2011 the contract for removing metals was awarded to Gerard 
Metals of Portage. 
 
In 2013 589 Freon devices were delivered, compared to 684 in 2012, to the Eastview Landfill for 
proper disposal. The City had a contract with Ron’s appliance for the removal of the freon. Once 
the freon is removed the metals can they be included with the items that are collected by Gerrard 
Metals. 
 
Extending Landfill Life 
 
The main purpose in developing programs to increase diversion is to safely and efficiently 
manage products in the most environmentally way at the end of their useful life. Through these 
efforts we gain the added benefit of extending the life of our current landfill. In the hierarchy of 
waste there are 7 options for handling waste with the least favoured being disposal and the 
preferred option being prevention. 
 

 
 
 
 
Progress on Recommendations from Solid Waste Management Plan 
 
As part of the Solid Waste Management Plan approved by council in the fall of 2007 there were 
19 recommendations accepted as part of that plan. A timeline was also developed as part of the 
plan to provide guidance to staff, administration and council on when each of the 
recommendations should be implemented. 
 
Recommendation #1 – Develop and implement a formal Operations Manual in compliance 
with the proposed Operating Permit issued by the Provincial Government. 
 
As required, in section 16 of the operating permit, an operations manual was submitted to the 
Director for approval.  It addressed all the requirements of section 16 and others. An operating 
manual was provided for the Landfill Gas Flaring and collection System by the company 
contracted to develop and build the system in accordance with Manitoba Department of Labour 
Regulations. The system operates under a separate license from the landfill site which currently 
operates with an operating permit. 
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Recommendation #2 – Develop a Contingency and Emergency Response Plan in 
accordance with the Industrial Emergency Response Planning Guide (MIAC September, 
1996). 
 
A draft copy of this plan was developed during the last quarter of 2007. In cooperation with 
Brian Kayes, director of Emergency Preparedness, this plan was adopted in February of 2008 to 
meet the requirements. A contingency plan for the landfill gas and flaring system was completed 
in 2010. 
 
Recommendation #3 – Conduct an engineering study on Leachate/surface water run off 
and develop a system to manage these streams to comply with the proposed Operating 
Permit. 
 
The City of Brandon has conducted several studies over the years that address these issues and 
have put in place management systems that comply with the new permit. In the fall of 2009 the 
City of Brandon entered into an agreement with AMEC Earth & Environmental to monitor and 
analyze the groundwater wells and the retention ponds placed on site to collect surface water.  
 
A Leachate management system has also been put in place in order to contain this material on 
site before it has a chance to seep into the ground water. 
 
Recommendation #4 – In conjunction with Recommendation #3, conduct an engineering 
study for utilizing the old landfill as a snow dump. 
 
An engineering study was completed in July 2008 by Earth Tech (Canada) Inc. where a couple 
of options were presented. The first option was to continue utilizing the existing location as a 
snow dump. The second option was to locate the snow dump at the old landfill site located on 
17th Street East south of Richmond Avenue east. 
 
It was the recommendation of Earth Tech to continue dumping snow at its current location as the 
proper management systems are already in place to monitor any possible impacts to the 
groundwater. 
 
Recommendation #5 – In conjunction with Recommendation #3 and #4, develop a sampling 
and monitoring plan for seepage and surface / ground water discharge. 
 
In the fall of 2009 the City of Brandon entered into an agreement with AMEC Earth & 
Environmental to perform the collection and laboratory analysis of groundwater samples from 
thirty (30) existing monitoring wells and surface water samples from four (4) surface water 
retention dugouts/trenches at the Eastview Landfill Site.  
 
The purpose of this monitoring program was to maintain compliance with the conditions of the 
operating permit issued in April of 2008. 
 
Recommendation #6 – Develop an annual reporting process / format for submission to the 
Province as per the proposed Operating Permit. 
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A monitoring program has been put in place for the monitoring and reporting of surface water, 
ground water, landfill gas and Leachate management. A reporting system has also been 
established for reporting quantities and types of waste being delivered to the landfill on a daily, 
monthly and yearly basis. 
 
Recommendation # 7 – Explore alternate compaction equipment at the time the existing 
compactor is being replaced. 
 
The old trash compactor was replaced during 2009 and it was felt that the timing of this change 
would not allow for the required amount of time to study a change of this magnitude. The 
expected life cycle of this machine is 5 years, which will allow the department time to 
investigate any possible alternate options as required by this recommendation. 
 
Recommendation # 8 – Implement a residential recycling / garbage collection system that 
include the following elements: 

 The collection system would be split into two systems; one for garbage and one 
for recyclables (additional refuse containers could be purchased and owned by 
the owner). 

 Each residence would be provided with one 95 gallon garbage container and one 
95 gallon recycling container.   

 Each residence would be provided with a 5 gallon kitchen waste container that 
could be used to collect waste to go to the organics depots. 

 
Implementation of this recommendation was completed in early October of 2008 and the system 
went live on October 14. Trucks and carts were supplied by Joe Johnson Equipment Inc (JJEI) 
and Toter Inc. Distribution of the carts was completed by Cart Men, Inc in partnership with JJEI 
and Toter. Cart-Men were also responsible for recording serial numbers that are designated to a 
specific address in a format acceptable to the City of Brandon. In regards to the 5 gallon kitchen 
waste container, only 1.6 gallon containers were provided during implementation due to budget 
limitations. 
 
Recommendation # 9 – Convert the existing depots except for the one at the Shopper’s Mall 
into organic / yard waste depots 
 
The conversion was completed shortly after the implementation of the new collection system 
was finalized. Due to feedback from residents a few of the old depots were converted back into 
regular depots, accepting paper, plastics and metals, to help with residents who produce more 
recycling than their carts can handle in a one week period. 
 
 
Recommendation # 10 – Establish a bulk item collection system with a nominal pick up fee. 
 
A policy was developed in late 2007 and was put into effect on January 1, 2008.  
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Recommendation # 11 – Work with business and industry to support the establishment of 
individual workplace recycling programs. 
 
Starting on January 1, 2011 after a year of educating commercial establishments and haulers a 
new policy was implemented that would see commercial waste generators and/or haulers charged 
an extra fee if their loads contained more than 5% of recyclable material by volume. 
 
Recommendation # 12 – Remove the Residential Tipping Fee of $3.00. 
 
This fee was removed from the fee schedule on January 1, 2008 and since that time the number 
of site visits from residential customers has increased from just over 13,000/year, 2007, to 
38,309  in 2011. This alone has proven that the fee associated with residents bringing garbage to 
the landfill was a barrier for most.  
 
 
Recommendation # 13 – Remove the Freon Depleting Device Fee.  
 
This fee was also removed at the start of 2008 and we saw a huge spike in the number of these 
devices delivered to the landfill. In 2011 approximately 532 of these devices were disposed of at 
the landfill. A contract was awarded to a local contractor for the removal of Freon from each 
device. Once removed the devices are shipped to our scrap dealer. 
 
Recommendation # 14 – Establish a Commercial Recycling Tipping Fee and start the 
process of the implementing a spread between Commercial Refuse and Recycling Fees. 
 
After an initial education process this program was implemented on January 1st, 2011. 
Commercial recycling volumes increased by 8.24% in 2011 while residential volumes increased 
slightly at 1.43% 
 
Recommendation # 15 – Update the bylaw to reflect the changes in the system. 
 
During 2009 Sanitation staff and administration worked on preparing a recommendation to 
council to better align the bylaws with the new collection system. Approval of the bylaws is 
expected to take place in 2010 
 
Recommendation # 16 – Update the bylaw to establish enforceable consequences for none 
compliance to the system. 
 
In the summer of 2010 council approved the recommendation to change the old bylaw to the new 
bylaw. It brought our bylaws in line with our new collection system. In 2011 council approved 
the recommendation by administration and staff to update the by-law to include back lanes. 
 
Recommendation # 17 – Contract with a communication/education professional to develop 
an education program to support the changeover in system. 
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Sanitation staff and administration have worked closely with the Director of Communications to 
ensure that the message being delivered with regards to the approved recommendations are 
consistent. 
 
Recommendation # 18 – Establish an ongoing reporting system to provide diversion 
information to the community. 
 
With the change from MPSC to the stewardship company called Multi Material Stewardship 
Manitoba a change in reporting has been made and as a result the City of Brandon is in the 
process of addressing the need to report information to the public in a more consistent manner.  
 
Recommendation # 19 – Research and develop the next phase of this strategy based on 
progress in reaching a 50% diversion target, considering changes in Green Manitoba’s 
programming and in evaluating new technology. 
 
Generally speaking organic material accounts for a minimum of 40% of the waste stream. A 
2009 residential waste composition study showed 26.5% of waste generated is food waste. Yard 
waste was not included in the study. With the approval from council on December 21, 2011to 
expand the organics collection program in 2011 the target goal of 50% has become more 
realistic. 
 
Environmental Protection Programs – Monitoring and Reporting 
 
Leachate Management 
 
In 1994 the Sanitation Department developed its first lined waste cell in phase 7 of the cell 
development plan. This cell was lined using a clay max liner. In addition to the liner a Leachate 
collection system was included in the design of this cell. The purpose of this collection system 
was to insure that Leachate that is produced as a result of precipitation and snow melt is 
contained on site before it can have a negative impact on the surrounding environment. 
 
Also there is 8 manholes around the perimeter of the landfill that collects leachate before it is 
able to migrate into the ground water offsite.   
 
Leachate is defined as the product of water percolating through refuse and collected in a lined 
refuse cell with perforated pipes that collect the Leachate and transport it to a manhole 
 
In addition to phase 7 completed in 1994 phases 11, 12 & 13 all drain into a manhole at the 
North end of cell 7, where it is then pumped directly to the Leachate storage tanks located 
directly west of the old scale building. This occurs approximately seven (7) months of the year. 
 
Phases 8, 9 & 10 have been closed and capped with 3 to 5 feet of clay. We are not seeing the 
volume of Leachate coming out of these cells that we did when they were active.  
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This has reduced the need to have the manholes pumped on a regular basis. Where we used to 
pump these manholes weekly and sometime daily during periods of high precipitation we are 
now only required to pump as needed. 
 
Development of cell 13 was planned in conjunction with cell 11 so that Leachate produced from 
cell 13 runs into cell 11 and then drains to the manhole at the north end. 
Once Leachate is contained in the storage tanks the waste water treatment facility can control the 
flow of the Leachate to its site for treatment.  
 
Surface/ Ground Water Monitoring Program 
 
In 2013, 30 groundwater and 4 surface water locations were sampled at the monitoring well 
locations shown on the landfill map provided in Appendix 1. Sampling was completed in 
compliance with Sampling Protocols established in the Manitoba Conservation Guideline NO94-
01-E. A copy of the report shall be provided with this annual report. 
 
Contaminated Soil Remediation Facility 
 
Located at the landfill site north of the lime sludge pile is the soil remediation facility. At this 
location contractors deliver soil contaminated with hydrocarbons from soil remediation projects 
or environmental accident sites. Soil is considered contaminated when it is found to be above the 
required CCME Guidelines. The material is treated on site with the use of a rome plow attached 
to a track type dozer and once the level of hydrocarbons meets the guidelines stated in Guideline 
96-05, Treatment Disposal of Petroleum  
 
Contaminated Soil, June 1996, revised April 2002; it becomes a beneficial product that w can 
then be used as cover material in the cell. 
 
The site at the landfill has been developed to insure that any surface water runoff is captured in 
the retention pond at the North end of the landfill.  
 
A. Soil Receiving and Placement 
 
The main objective of the S.R.F at the Eastview Landfill is to reduce hydrocarbon concentrations 
to acceptable levels such that the soils are suitable for appropriate re-use.  
 
A permit is required for disposal of contaminated soils. Permits are sold and issued by the City of 
Brandon. Any loads of contaminated soil arriving at the landfill without a proper permit will not 
be accepted for remediation. The supervisor may also request lab analysis reports from the 
company doing the excavation. 
 
1. Low Concentration Levels 
 
Contaminated soil which contains levels below Manitoba Level III criteria for soil will be used 
directly as landfill cover material upon approval by the Site Supervisor and the local regional 
office of Manitoba Environment.  
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2. Permits  
 
Upon arrival of a load of contaminated soil with proper permits, the Scale Operator shall record 
the permit number and attach it to any weigh tickets relating to the permit for documentation and 
invoicing. 
 
3. Location   
 
The S.R.F is clearly marked by signs and marker posts to prevent unauthorized access onto the 
treatment area and possible disturbance or compaction. When the driver is unfamiliar with 
location and placement procedures for the soil remediation facility. The Scale Operator shall 
radio the site supervisor or any available site personal to escort the driver to the S.R.F area and 
place the load accordingly depending on the particular type of contaminate. 
 
4. Load Placement   
 
All loads placed in the treatment area should be spread in an even layer in a manner that avoids 
compaction and inter-mixing of different soil shipments. Occasionally (depending on placement 
area available) soil may be placed in windrows which should not exceed 1 m in height. The 
windrows will require periodic mixing in a similar fashion to a treatment layer.  
 
B. Soil Remediation Procedures 
 
1. Treatment Layer 
The final thickness of the treatment layer normally should not exceed 300 mm or the effective 
mixing depth of on-site equipment (rome plow), whichever is less. 
 
2. Debris  
Boulders and other large debris should be removed from the treatment layer to avoid potential 
damage to the tilling/aeration equipment, and to provide for optimum soil tillage.  
 
3. Aeration 
Handling of material will be done by employees that have read and understands the proper 
handling techniques that have been put forward in the GOG’s and SOP’s . The material is to be 
aerated by our rome plow which will be pulled with a track type dozer. Depending on the 
stability of soil more than 1 pass may be required to turn and fully aerate the impacted soil. 
 
4. Irrigation 
The treatment layer shall be thoroughly aerated (mixed) on a regular basis. In most cases, a 
tillage frequency of 1 to 2 weeks should provide optimum soil aeration. Periodic irrigation of the 
treatment layer may be necessary to avoid desiccation or prevent excessive wind blown dust. 
However, saturation of the soil should be avoided to prevent run off from occurring and potential 
migration of contaminates outside S.R.F facility. 
 
5. Equipment Contamination 
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After material has been aerated, the rome plow is to placed in an area that will not interfere with 
ongoing work but must remain in the soil remediation facility. The track type dozer must be 
cleaned off so no contaminates leave the area and have the chance of falling off and 
contaminating other areas. 
 
 
 
C. Inspections and Maintenance 
 
Regular inspections shall be made by the operator at the time of aeration. S/he will report to the 
site supervisor any: 
-Erosion, slope increase or damage to the berms surrounding the S.R.F area. 
-Excessive “ponding” of surface water. 
-Improper placement of contaminated loads. 
-Visible signs of migration or leaching of surface water and/or contaminates.  
Once reported to the supervisor s/he shall take corrective actions to insure the proper 
maintenance of the S.R.F 
 
D. Surface Water Management 
 
The Eastview Landfills S.R.F is designed to contain internal storm runoff and seepage in order to 
prevent offsite losses. Surface water is controlled by the use of ditches, along with a properly 
graded land surface. Prior to any discharge or removal of impounded surface water from the PCS 
treatment facility, thorough laboratory testing of the water for petroleum hydrocarbon 
compounds will be conducted and the results reviewed by Manitoba Environment.  
 
E. Monitoring and Reporting 
 
All contaminated soil material entering the landfill will be weighed and logged at the scale by the 
scale attendant.  The attendant will log where the material originated, the hauler that has brought 
the material into the site and the final placement of the load. The weigh scales Wesdis software 
program can generate reports on any contaminated soil entering the landfill based on a variety of 
parameters.  
E.g. Origin, Company, Hauler, type of material etc. 
Information is also transferred to an Excel spreadsheet by the Scale Operator at the end of each 
shift.  
 
 
Household Hazardous Waste (HHW) 
 
Since 1999 the City of Brandon in partnership with the Rotary Club of Brandon has been 
operating twice yearly HHW collection depots at the public works complex on Richmond 
Avenue East. Residents are encouraged to drop off any unwanted Household Hazardous Waste 
so that it can be disposed of in an environmentally responsible manner. 
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Starting on May 1st, 2012 the first phase of the Product Care Manitoba program was 
implemented with the following locations being allowed to accept paint and/or fluorescent lights 
for disposal. 
 

1. Windsor Plywood – Paint only 
2. J & G Rona – paint only 
3. Janzen’s Paint & Decorating – paint only 
4. General Paint – paint only 
5. Brandon Home Hardware – paint only 

 
The new HHW that was set up in the fall of 2012 or winter of 2013 has seen a steady flow of visitors to 
the facility since it has opened. Landfill staff have been provided training from Product Care Manitoba 
and Miller Environmental during regular site visits to ensure the safe and proper handling of these 
potentially dangerous products takes place. 
 

Eco Centre 
 
In 2013 a total of 13,200 litres of used oil, 800 litres of glycol, 1,037 kgs of used filters and 
1,145 kgs of used oil jugs were collected at the eco-centre. All used oil, filters and containers are 
collected on a regular basis by Miller Environmental Group where they are taken to be processed 
and recycled into a valuable new product. 
 
Operational Information 
 
Contingency Plan Implementation 
 
In February of 2008 the Sanitation department adopted its new Landfill Contingency/Emergency 
Response Plan in order to meet the requirements of its new operating permit. As required by the 
permit it was developed and shall be maintained in accordance with the Industrial Emergency 
Response Planning Guide (MIAC September, 1996) 
 
In 2010, no incidents were reported where we had to implement the Emergency Response Plan. 
As part of an annual review an update to the plan was developed for the inclusion of the landfill 
gas and flaring system.  
 
Weigh Scale Operations 
 
The scale is operated by staff that is trained on the weigh scale program (WESDIS) to help 
expedite the flow of traffic in and out of the landfill site. The scale operator is responsible to both 
monitor and control the material accepted into the landfill. If any loads are considered suspicious 
by the operator he/she shall communicate with landfill operators to more closely monitor 
unloading.  
 
All loads are weighed on the inbound scale and weighed again on the out bound scale to get a net 
weight that customers are then billed according to City of Brandon Fee Schedule. The scale 
operator is also responsible for setting up new customers and updating existing customer 
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information as required. The scale operator communicates with customers on the location that 
drop off will occur depending on the types and amounts of waste being delivered. 
 
Based on information provided by the customer the scale operator shall segment loads by type of 
material to help determine the amounts of each type of waste that are entering the site on any 
given day.  The scale operator shall also insure that all permits are taken out by haulers of special 
waste such as asbestos and contaminated soil to insure that safe disposal of this material takes 
place. 
 
Training of new staff on weigh scale operations takes place with guidance from the scale 
operator to insure that all procedures and tasks are being completed in a consistent manner. 
Training will take place to insure proper opening procedures takes place, account setup, 
weighing procedures, reporting standards are being met, monitoring of loads and proper closing 
procedures takes place. 
 
Nuisance Control 
 
When activity is noticed at the landfill we first determine the type of nuisance. Once this occurs 
we have two (2) courses of action that we take. The landfill manager will be notified of the type 
of nuisance, the location of the sighting and number. He will then notify either animal control or 
the contractor to take the proper course of action in managing the situation. 
 
In 2012, sightings of nuisances were back within reasonable levels when compared to the 
previous year’s activity. The facility continues to be monitored on a monthly basis by the 
contractor responsible for this service. Areas of concern that were brought to Sanitation Section 
administrations attention was the areas underneath the conveyor belts. The contractor was given 
notification to remove debris from these areas to minimize opportunities for nuisance activity. 
 

 

 

 

 




