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EXECUTIVE SUMMARY 

 
The Berndt Road WDS closed for landfilling in 2002 and converted to a waste transfer site.  Based on 
Ministry (TSS) review comments, the environmental monitoring program was revised and approved by 
the Ottawa District Manager on February 8, 2016.  
 
The approved monitoring program which was initiated in 2017 includes the sampling of three 
downgradient wells (BH4, BH5 and BH6).   
 
Based on the Reasonable Use Assessment, an elevated concentration of TDS was detected in BH5 during 
the April 2024 sampling event. There does not appear to be any increasing trends in concentrations that 
are directly related to the closed landfill site and corrective action is not recommended.     
 
In accordance with a Ministry review dated December 13, 2013, surface water sampling was  not required. 
A surface water trigger mechanism is however applied at BH5, and accordingly if the trigger 
concentrations are exceeded over three (3) consecutive events, surface water sampling would be 
required.  Based on the monitoring results at BH5, the trigger mechanism has been exceeded for TDS and  
surface water sampling has been completed.  
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1.0 INTRODUCTION 
 
Jp2g Consultants Inc. was retained by North Algona Wilberforce Township to conduct the 2024 Annual 
Monitoring Program for the Berndt Road Closed Waste Disposal Site (WDS). This program includes the 
sampling and evaluation of groundwater quality, surface water, and landfill gas monitoring at and in the 
vicinity of the site. This report fulfills the requirements of the Annual Monitoring Report for the Berndt 
Road WDS for submission to the Ministry of the Environment, Conservation and Parks (MECP, and its 
predecessors MOE, MOEE, MOECC and also known as the Ministry) and in doing so, satisfies Condition 38 
of the ECA No. A411401.  A copy of the ECA is provided in Appendix A. The Environmental Monitoring and 
Screening Checklist is provided in Appendix B. 
 

1.1 Site Ownership and Key Personnel 

 
The site is owned and operated by North Algona Wilberforce Township (The Township). Contacts for the 
Township and the Competent Environmental Practitioner (CEP) for both groundwater and surface water 
are as follows: 
 
Municipal Contact 
North Algona Wilberforce Township 
1091 Shaw Woods Road 
Eganville, ON   K0J 1T0 
Adrian Tomasini 
Public Works Superintendent 
Telephone: 613-628-2080 
Fax: 613-628-3341 
Email: publicworks@nalgonawil.com  
 
CEP Contact for Ground and Surface Water 
Andrew Buzza, P.Geo 
Telephone: 613-828-7800  
Fax: 613-828-2600 
Email: andrew.buzza@jp2g.com  
 

1.2 Background 

 
For file continuity, many details in this report have been copied and are repeated in part or in whole from 
previous reports produced by AECOM Canada Ltd. (AECOM), formerly known as Gartner Lee Limited. 
 
The Berndt Road Landfill site is located approximately 2 km northwest of the hamlet of Golden Lake in 
Part of Lot 7, Concession 3, Township of North Algona, as shown in Figure 1. The site is comprised of a 2.0 
ha landfilling area within a total site area of 5.36 ha. The landfill site was operational between 1978 and 
January 2002. The site currently operates as a waste transfer facility under ECA No. A411401. 
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Gartner Lee Limited was retained in 1999 to conduct a preliminary geological and hydrogeological desktop 
study of the North Algona Landfill Site. A site capacity assessment was carried out by Janota Patrick and 
Associates (now Jp2g Consultants Inc.) in June 1999. The capacity assessment revealed that there was 
considerable theoretical remaining capacity at that time. Gartner Lee in 1999 recommended that a scoped 
groundwater assessment be carried out to assess the limit of impact, and to provide guidance as to the 
environmental capacity of the site. In 2000, Gartner Lee conducted a field program that consisted of 
completing a geophysical survey, installing two groundwater monitoring wells and two mini-piezometers.  
Groundwater and surface water sampling was completed. In 2001, Jp2g staff installed three additional 
mini-piezometers, and in 2004, two additional boreholes were drilled to confirm the bedrock surface (one 
upgradient of the waste (BH2) and one downgradient of the waste (BH3).  The boreholes were constructed 
as required under Condition 36 of the ECA. 
 
The ground and surface water monitoring programs are a condition of the amended ECA issued in January 
2004.  Since this time, the Ministry has provided several technical memorandums relating to the approved 
monitoring at the site. A summary of Ministry correspondence is as follows, and copies of the relevant 
correspondence are provided in Appendix C. 
 
 Ministry memorandum dated February 23, 2010 agrees with the removal of VOC sampling. 
 The Ministry’s District Manager provides written approval for the removal of VOC sampling in 

correspondence dated December 13, 2012. 
 A request for further modifications to the monitoring program was submitted to the Ministry in 

May 2015, including a reduction in the frequency of groundwater level measurements, change in 
the timing of groundwater sampling and discontinuation of the surface water program. 

 The proposed changes to the monitoring program were approved by the District Manager in a 
letter dated February 8, 2016.  

 Ministry correspondence dated March 17, 2021, confirms sampling of BH4 and BH6 in early April 
2022 

 

1.3 Ministry Correspondence 

 

A summary of the most recent TSS correspondence is provided in Table 1. 
 

Table 1 
Ministry TSS Groundwater & Surface Water Comments and Response 

Ministry 2016 Groundwater Comments on the 2014 Annual 
Report 

Response 

Groundwater flow direction beneath the waste is to the 
southwest, towards an intermittent stream about 300 m 
from the site boundary. This is consistent with previous 
results; 

Agreed. 2024 groundwater levels show continued 
groundwater flow to the southwest. 

Monitoring well BH2 was installed in 2004 to provide 
upgradient, overburden groundwater quality. This well is 
located about 15 m east of the fill area. Monitoring results 
indicate elevated concentrations of leachate parameters 
such as chloride, TDS, and alkalinity in 2004 – 2006. 
However, these parameters have declined since 2007 and 
the groundwater quality appears good in recent years. No 

Agreed. Concentrations continue to be below the Ontario 
Drinking Water Quality Standards (ODWQS) at monitoring 
well BH-2. 
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exceedances of Ontario Drinking Water Quality Standards 
(ODWQS) were observed at well BH2 in 2014. 

AECOM reports that a private dug well (identified as well 
PWI) is located to the north of the site across Berndt Road. 
This well is hydraulically upgradient of the site and was 
sampled in 2014 to confirm background water quality. 
However, the analyzed groundwater samples from Well PWI 
showed elevated levels of TDS, sulphate, chloride, and 
conductivity, with the level of TDS exceeding ODWQS. 
Therefore, this well appears to be impacted by a source 
other than the landfill. The most likely source would be road 
salt application to Berndt Road. 

Agreed. PWI has since been removed from the monitoring 
program due to the inability to provide accurate results due 
to interference from roadway operations. 

Monitoring well BH1-II is located approximately 40 m 
downgradient of the waste mound and is the most impacted 
well at the site. Historical sampling data for this well shows 
that concentrations of chloride, sulphate, sodium, 
potassium, boron, alkalinity, electrical conductivity, 
ammonia, total Kjeldahl nitrogen (TKN), nitrate, TDS and 
manganese are elevated. These parameters were identified 
as leachate indicator parameters for this landfill site. The 
2014 groundwater sampling results showed exceedances of 
ODWQS for alkalinity, organic nitrogen, and manganese. The 
nitrate concentration of 8 mg/L in 2014 continues to be high 
but still lower than the ODWQS of 10 mg/L. 

Concentrations continue to be elevated at monitoring well 
BHI-II.  

Monitor BH3 was installed in shallow bedrock and is located 
to the west of the waste mound. In 2014 only the 
concentration of TDS exceeded ODWQS. 

Some parameters at this location have shown elevated 
levels and no parameters exceed the ODWQS in 2024 

Monitor BH5 shows elevated indicator parameter 
concentrations compared to BH4 and BH6 though leachate 
indicator parameter concentrations are within the range of 
background concentrations, except for TKN. Indicator 
parameter concentrations at BH5 are lower than those of 
BH1-II, located closer to the fill area. BH5 appears to be in 
the groundwater flow path downgradient from the fill area. 

BH5 is to remain in the monitoring program to continue 
monitoring any elevated concentrations from the leachate. 

Reduction in the frequency of groundwater level 
measurement from three times per year (spring, summer, 
and fall) to twice per year (spring and late fall); 

Groundwater levels have since been taken only twice per 
year. 

Change the groundwater sampling from July/August to the 
spring; and 

Sampling has since been conducted during spring months 
April-June when scheduling permits. 

The new monitors, BH4, BH5 and BH6, have been sampled 
on two occasions since their installation in 2013. Preliminary 
review of the limited water quality results collected suggests 
that BH5 may have minor leachate effects though BH4 and 
BH6 are unaffected. AECOM proposes to continue to 
monitor all three locations until 2017 to establish water 
quality at these locations but retain only one for long term 
monitoring. 

Monitors BH4 have not been sampled since 2022, BH6 was 
sampled in 2024. They are both still recommended to be 
removed from the monitoring program. 

Ministry 2022 groundwater comments on the 2020 Annual 
Report 

 

BH4 and BH6 have been dry since 2019 given that the 
sampling event occurred in late spring or summer. Would 
you please arrange to collect the samples in early spring i.e. 
in April this year? Once monitoring wells BH4 and BH6 are 
still dry during such a sampling event, they can be removed 
from the monitoring program. 

BH6 was sampled in April 2024, while BH4 was dry in 2024. A 
review of the BH4 and BH6 sampling has been provided in 
the 2024 Annual Report 
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1.4 Project Objective and Scope 

 
The purpose of this report is: 
 to provide an assessment of the status of groundwater on and adjacent to the landfill site 
 to monitor and assess the presence of landfill gas, and 
 to determine the extent of landfill effects if any 

 
Specifically, under ECA No. A411401 Condition 38, the following subsections are provided in this report: 
 

(a) a plan of the site outlining monitoring locations; 
(b) tables outlining monitoring locations, analytical parameters sampled, and frequency of sampling; 
(c) an assessment of surface water quality in relation to the trigger concentrations (if and when the 

surface water trigger mechanism is in place) and the PWQO’s; 
(d) an assessment of groundwater quality in relation to the trigger concentrations, RUP and ODWQS; 
(e) a contingency plan in the event that surface, or groundwater trigger concentrations are exceeded; 
(f) conclusions of the monitoring data, a review of the adequacy of monitoring programs, 

recommendations for any changes to monitoring programs that may be necessary; 
(g) a summary of the type and quantity of all incoming and outgoing wastes to and from the transfer 

station; 
(i) a report on any variances from the landfill monitoring program as described in Item 3 of Schedule 

‘A’; and 
(j) any recommendations to minimize environmental impacts from the operation of the site and to 

improve site operations and monitoring programs in this regard. 

The scope of the Ministry approved monitoring program includes the sampling of the following: 
 

 Groundwater: BH1-I, BH1-II, BH2, BH3, BH4, BH5, BH6. 

 Gas monitoring at all well locations and on-site buildings. 

 Mini piezometers are monitored for groundwater levels twice per year: MP1, MP2, MP3, MP4 and 
MP5 

 Surface water sampling (SW1 and SW2) discontinued unless the surface water mechanism is 
triggered 
 

Annual surface water and residential sampling (P1) have been discontinued as approved by the Ministry 
in June 2015 and February 2016, respectively.  
 
Monitoring locations are shown on Figures 1 and 2, borehole logs are provided in Appendix D. 
 
In 2024, groundwater level monitoring, ground and surface water sampling was completed in April 2024 
and groundwater levels were also measured in December 2024. Landfill gas monitoring was completed 
concurrent with each event. 
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2.0 SITE SETTING AND GEOLOGY 

A complete description of the site’s background and physical setting is documented in the 2000 
monitoring report (Gartner Lee, 2000). 
 
The landfill site is located in a forested area, within a sand and gravel pit (the pit is still used on occasion 
by the Township). The site is located on the western flank of a hill at an elevation of approximately 98 
mASL and is surrounded by vegetation. The site drains west into a wetland area, which subsequently 
drains beneath Highway 60, with the ultimate discharge to Golden Lake that is located approximately 1.3 
kilometers downgradient. The closest private residence is located approximately 220 m north and 
upgradient of the site along Berndt Road. The tributary that drains the wetland lies between the site and 
the residences along the shore of Golden Lake. 
 
The overburden at the site consists of sand and gravel. Bedrock outcrops occur along Berndt Road, and as 
a result, it is assumed that the topographic high to the northeast is bedrock controlled. At the site, a 
bedrock ridge located north of the waste traverses the property in an east west orientation. The wetland 
to the west is a result of a high-water table, maintained by either finer grained sediments and/or low 
permeability bedrock. 
 
On-site boreholes penetrated between 4.7 m and 7.2 m of sand, gravel, and cobbles that overly granitic 
bedrock.  Monitor BH1-I is screened within the upper bedrock. The bedrock beneath the site slopes in a 
southwesterly direction from an elevation of approximately 83 mASL in the northeast to 79 mASL in the 
southwest. The water table lies within the permeable sand and gravel unit. The water table at BH3 was 
measured at an elevation of 81.60 mASL during April 2024, also within the permeable sand and gravel 
unit. BH3 has historically been dry during approximately 30% of the monitoring events, suggesting that 
the water table occasionally lies within the weathered upper bedrock at this location (BH3 was terminated 
at the top of the bedrock). This is in contrast to historical results which have indicated a net groundwater 
movement upward from the bedrock to the sand and gravel overburden. 

3.0 METHODOLOGY 

Historic surface water monitoring locations are shown on Figure 1, groundwater monitoring wells are 
shown on Figure 2. Monitoring well BH2 is located upgradient of the waste pile and provides background 
overburden water quality at the site. Monitoring well nest BH1 (monitors 1-I and 1-II) and BH3 are located 
downgradient of the waste. Five mini-piezometers (MP1 to MP5) have been installed to supplement the 
groundwater elevation data collected from the groundwater monitors. 
 
In 2012, it was decided, in concert with the Ministry, that a groundwater monitoring well or mini-
piezometer (suitable for water quality sampling) would be constructed along the southwest property 
boundary as a Guideline B-7 compliance location. This well would replace the need to sample surface 
water locations SW3 and SW4.  Groundwater monitors (BH4, BH5 and BH6) were installed approximately 
10m west of the southwest property boundary in May 2013. Soil samples were collected at regular 
intervals to confirm stratigraphy. The monitors were completed to a maximum depth of 2.4 m with 1.5 m, 
51 mm-diameter PVC screens installed at each location. Upon completion, these monitoring wells were 
incorporated into the monitoring program. Borehole logs and groundwater monitoring well details are 
provided in Appendix D. 
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Water level measurements were collected from the monitoring wells and the mini piezometers in April 
and December 2024. Groundwater elevation data is provided in Appendix E. 
 
Groundwater samples were collected from six (6) monitoring wells in the spring of 2024 (BH1-I, BH1-II, 
BH2, BH3, BH5, and BH6) and analyzed for a suite of inorganic parameters. BH4 did not have sufficient 
water to collect a sample. All sampling followed protocols established by Jp2g and are outlined in 
Appendix F. Mini piezometers are constructed from steel pipe and are not intended for water quality 
sampling.  Appendix G provides photographs of monitoring wells and mini piezometers during the 2024 
monitoring events. 
 
Surface water sampling is not required at the site as per Ministry TSS correspondence dated January 29, 
2010 (included in Appendix C).  The discontinuation of the annual surface water sampling program was 
formally accepted by the Ministry’s District Manager on June 17, 2015. As the surface water mechanism 
was triggered for TDS, surface water locations SW1 and SW2 were sampled as part of the April 2024 
monitoring program.  
 
Field measurements of pH, conductivity and temperature were collected at the time of sampling. 
Laboratory analysis was performed by Eurofins Laboratories. Water samples were stored in a cooler with 
ice upon collection and delivered by courier to the laboratory with the appropriate chain of custody within 
48 hours of sampling. The groundwater quality results are presented in Appendix H. The surface water 
quality results are presented in Appendix I. Lab reports are provided in Appendix J. 
 
The side slopes of the waste mound were inspected for stability and for the presence of leachate seeps 
by Jp2g staff concurrent with the water level monitoring. There were no reportable concerns at the time 
of the inspection in 2024.  
 

4.0 GROUNDWATER FLOW DIRECTIONS 
 
Groundwater elevations were collected from on-site monitoring wells and mini piezometers in April and 
December 2024. The water table contours for April are provided on Figure 2. The direction of groundwater 
flow beneath the waste is southwest, towards the intermittent tributary and is consistent with previous 
years.  Previous reports have reported groundwater flow through the sand and gravel to be in the order 
of 1,000 m/year. 
 

5.0 GROUNDWATER QUALITY RESULTS 
5.1 Monitoring Well BH2 

 
Monitoring well BH2 is located approximately 15 m east of the fill area and was drilled to a depth of 7.2m. 
The well is screened at the bedrock/overburden interface. Water quality samples collected from this 
location are representative of overburden background conditions at the site. Based on knowledge of 
similar sized landfills in similar geologic settings, typical leachate indicator parameters were identified. 
These parameters include chloride, sulphate, sodium, potassium, boron, alkalinity, electrical conductivity, 
ammonia, TKN, total dissolved solids (TDS) and manganese. Table 2 is a summary of leachate indicator 
parameters from monitoring well BH2 for the period of 2004-2023 in comparison to the 2024 data, and 
the Ontario Drinking Water Standards (ODWS). 
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Table 2: Groundwater Quality Results – Monitoring Well BH2 

   
 
In 2024, there were no exceedances of ODWS at monitoring well BH2. Leachate indicator parameter 
concentrations are within the historical range.  
 

5.2        Monitoring Well nest BH1 (BH1-I and BH1-II) 

 
Monitoring nest BH1 is located approximately 40 m downgradient of the waste pile. Monitor BH1-I is the 
deep setting screened within the granitic gneiss bedrock and monitoring well BH1-II is the shallow setting 
screened in the water table within the sand and gravel. Water quality results from BH1-I and 1-II were 
compared to the ODWS, historic water quality results and concentrations from upgradient monitoring 
well BH2. Table 3 provides a summary of the water quality results for the leachate indicator parameters. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Chloride (mg/L) 250 29 -89 89

Sulphate (mg/L) 500 18 - 56 33

Sodium (mg/L) 200 15.6 - 34 38

Potassium (mg/L) 1 - 7 2

Boron (mg/L) 5 <0.005 - 0.04 < 0.01

Iron (mg/L) 0.3 <0.005-0.410 <0.03

Alkalinity (mg/L) 30 - 500 211 - 317 314

Conductivity (uS/cm) 451- 869 695

Ammonia (mg/L) <0.01 - 0.03 <0.020

TKN (mg/L) <0.1 - 0.5 0.297

TDS (mg/L) 500 296 - 910 562

Manganese (mg/L) 0.05 <0.002 - 1.14 <0.01

ODWS

NOTE:

BOLD  items exceed ODWS

Parameter
BH2 Range

2004 - 2023

BH2

2024
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Table 3: Groundwater Quality Results for Monitoring Well Nest BH1, Downgradient of the 
Waste  

  
 
The 2024 sampling revealed parameter exceedances of ODWS at the following monitoring locations: 
 
BH1-I (deep setting)  

 TDS (578 mg/L)  
 
BH1-II (shallow setting)  

 TDS (793 mg/L) 
 

Parameter concentrations were within the range of historic concentrations at this location. All leachate 
indicator parameters in 2024 were elevated compared to background water quality. The elevated 
concentrations are likely a result of the monitoring well location, downgradient of the former waste pile.   
 
A comparison of parameter levels (trend graph) from 2000-2024 is shown in Graph 1 for the shallow 
piezometer setting. 
 
 
 
 
 
 

Chloride (mg/L) 250 29 -89 4 - 83 43 59.2 - 146 141

Sulphate (mg/L) 500 18 - 56 45 - 91 58 35 - 143 28

Sodium (mg/L) 200 15.6 - 34 13 - 42.2 32 33 - 85.8 54

Potassium (mg/L) 1 - 7 2 - 6 5 6 - 24 14

Boron (mg/L) 5 <0.005 - 0.04 0.07 - 0.208 0.16 0.176 - 0.43 0.14

Iron (mg/L) 0.3 <0.005-0.410 <0.005 - 0.1  <0.03 <0.005 - 5.23 <0.03

Alkalinity (mg/L) 30 - 500 211 - 317 189 - 503 389 477 - 643 425

Conductivity (Mhos) 451- 869 511 - 1140 889 1060 - 1570 1220

Ammonia (mg/L) <0.01 - 0.03 <0.01 - 0.07 0.165 <0.01 - 5.34 0.245

TKN (mg/L) <0.1 - 0.5 <0.05 - 0.42 0.306 0.2 - 5.78 0.245

TDS (mg/L) 500 296 - 910 300 - 670 578 632 - 1020 793

Manganese (mg/L) 0.05 <0.002 - 1.14 0.01 - 0.07 0.01 0.002 - 1.82 <0.01

NOTES:

1)  BOLD  items exceed ODWS 

2) BH2 Range values taken from 2004 - 2023

ODWS
Parameter

Monitor BH2

(Upgradient)

Range 2000 - 2023

Monitor BH1-II

(Overburden)

2000 - 2023 2024

Monitor BH1-I

(Bedrock)

2024
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Graph 1: Concentrations at Overburden Well BH1-II (2000-2024) 

 
 

Monitoring location BH1-II shows dilute leachate effects, with indicator parameter concentrations that 
are normally higher than bedrock water quality. Leachate effects would be expected in the shallow 
subsurface at this location since monitoring well nest BH1 is located downgradient of the waste pile. Most 
leachate indicator parameters are elevated compared to background values. In 2024, TDS exceeded the 
ODWS, as they routinely have in the past.  All indicator parameter concentrations were within historic 
ranges. The leachate strength is relatively weak, as would be expected for a landfill of this small size. The 
upward gradient that has been consistent in the past between the bedrock and overburden is expected 
to prevent the downward migration of leachate to the bedrock. 

 

5.3 Monitoring Well BH3 

 
Monitoring well BH3 is located approximately 20 m east of the western property boundary and is 
completed at the overburden/bedrock interface. Water quality results from BH3 were compared to the 
ODWS, historic water quality results and concentrations from upgradient monitoring well BH2. Table 4 
provides a summary of the water quality results for the leachate indicator parameters. 
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Table 4: Groundwater Quality Results for Monitoring Well BH3  

  
 

In 2024 there were no exceedances of ODWS.  The 2024 parameter concentrations were comparable to 
historical ranges at this location.  Parameters have generally declined since 2011 with fluctuating increases 
such that slight leachate effects are apparent, and any trends will be continued to be monitored.  
 
Graph 2 shows a comparison of parameter concentrations at BH3 from 2009-2024. 

 
 

 

 

 

 

 

2009-2023 2024

Chloride (mg/L) 250 29 -89 3.8 - 19 1

Sulphate (mg/L) 500 18 - 56 20 - 77 115

Sodium (mg/L) 200 15.6 - 34 7 - 21 8

Potassium (mg/L) 1 - 7 1.8 - 3.1 2

Boron (mg/L) 5 <0.005 - 0.04 0.07 - 0.42 0.1

Iron (mg/L) 0.3 <0.005-0.410 <0.005 - 0.3
(a)

<0.03

Alkalinity (mg/L) 30 - 500 211 - 317 280 - 516 269

Conductivity (uS/cm) 451- 869 548 - 852 674

Ammonia (mg/L) <0.01 - 0.03 <0.01 - 0.16 0.078

TKN (mg/L) <0.1 - 0.5 <0.1 - 0.53 0.376

TDS (mg/L) 500 296 - 910 331 - 620 438

Manganese (mg/L) 0.05 <0.002 - 1.14 <0.01 - 0.08
(b)

<0.01

NOTES:

1)  BOLD  items exceed ODWS 

2) BH2 Range values taken from 2004 - 2023

3) BH3 Range values taken from 2009 - 2023

(a) Excludes anomolous value of 3.77mg/L May-20

(b) Excludes anomolous value of 0.64mg/L May-20

Parameter ODWS

Monitor BH2

(Upgradient)

Range

Monitor BH3 
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Graph 2: Concentrations at Overburden Well BH3 (2009-2024) 

 
 

5.4 Monitoring Wells BH4, BH5 and BH6 
 

Monitoring wells BH4, BH5 and BH6 were installed in May 2013. They are located approximately 10 meters 
west of the downgradient southwestern property boundary and are used for compliance evaluation. 
These monitoring wells are shallow, approximately 2.5m deep, and completed in sand and gravel deposits. 
In April 2024, BH4 was not sampled due to insufficient water volumes. The results of the leachate indicator 
parameters are summarized in Table 5 and are compared to background water quality from monitoring 
well BH2 as well as regulatory criteria.
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Table 5: Groundwater Quality Results for Monitoring Wells BH4, BH5, and BH6 

Chloride (mg/L) 250 29 -89 <1 - 7 DRY 171 - 134 28 7 - 62 10

Sulphate (mg/L) 500 18 - 56 3 - 14 15 - 35 23 12 - 25 15

Sodium (mg/L) 200 15.6 - 34 2 - 10 11.8 - 34 24 4.5 - 7.6 6

Potassium (mg/L) 1 - 7 1 - 2.2 2.52 - 4 4 2.2 - 3 2

Boron (mg/L) 5 <0.005 - 0.04 0.02 - 0.03 0.03 - 0.08 0.06 0.01 - 0.03 0.02

Iron (mg/L) 0.3 <0.005-0.410 <0.005 - <0.03 <0.03 - 0.40 <0.03 <0.005 - 0.13 <0.03

Alkalinity (mg/L) 30 - 500 211 - 317 66 - 124 270 - 437 316 240 - 319 257

Conductivity (uS/cm) 451- 869 154 - 286 631 - 1060 677 557 - 830 511

Ammonia (mg/L) <0.01 - 0.03 <0.01 - 0.06 <0.01 - 0.06 0.044 <0.01 - 0.06 0.057

TKN (mg/L) <0.1 - 0.5 0.10 - 0.52 0.19 - 1.01 0.318 <0.10 - 0.40 0.326

TDS (mg/L) 500 296 - 910 68.8 - 186 360 - 722 440 276 - 478 332

Manganese (mg/L) 0.05 <0.002 - 1.14 0.003 - 0.08 <0.001 - 0.07 <0.01 0.04 - 0.31 <0.01

NOTES:

1)  BOLD  items exceed ODWS 

2) BH2 Range values taken from 2004 - 2023

3) No sample collected at BH4 (2016, 2019 -2021, 2023-2024) and BH6 (2019 - 2021)

2013 - 2023

Monitor BH5 Monitor BH6

2013 - 2022 2024 20242013 - 2023

Parameter
ODWS

Monitor BH2

(Upgradient)

Range 2024

Monitor BH4
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Based on results from current and historical sampling, monitoring wells BH4, and BH6 do not appear to 
be affected by the landfill site. In the past, TDS at monitoring location BH5 exceeded the ODWS and 
trending up but in 2024 TDS was significantly reduced below the ODWS.  Trends will continue to be 
tracked. 
 
Monitoring well BH5 shows slightly elevated indicator parameter concentrations compared to monitoring 
wells BH4 and BH6. Indicator parameter concentrations at monitoring well BH5 are typically lower than 
those at monitoring well BH1-II that is located closer to the fill area. Monitoring well BH5 appears to be 
at the fringe of the groundwater flow path downgradient from the fill area. Concentration trends at 
overburden well BH5 are shown in Graph 3. 
 

Graph 3: Concentrations at Overburden Well BH5 (2013-2024) 

 
 

6.0 GROUNDWATER COMPLIANCE 
 

Operating landfill sites are considered to be in compliance with regard to Ministry Guideline B-7 when 
parameter concentrations are within maximum concentration levels (Cm) at the site boundaries or edge 
of an approved Contaminant Attenuation Zone (CAZ).  Ministry Guideline B-7 also applies to sites closed 
after 1986, and as a result, the Berndt Road Waste Disposal site is assessed for compliance with Ministry 
Guideline B-7.  Guideline B-7 was applied in 2024 to off-site wells BH4, BH5 and BH6 samples were 
collected from BH5 and BH6 in 2024, BH4 had insufficient water to sample.  
 
The median historic concentrations from background monitor BH2 were used to calculate the maximum 
concentration levels as presented in Table 6. 
 
Cm is calculated as follows:   Callow = Cb + F x (CODWS – Cb) 
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Where, Cm is the maximum concentration, 
              Cb is the median background concentration, 
              CODWS is the maximum concentration (dependent on water use), 
              F is a constant – 0.5 mg/L for aesthetic parameters, 0.25 mg/L for health-related parameters. 

  
Table 6: Guideline B-7 Calculated Maximum Parameter Concentrations 

Parameter Cb F ODWS Callow 

Nitrate (mg/L)  0.2 0.25 10 2.65 

Boron (mg/L) 0.01 0.25 5 1.26 

Sodium (mg/L) 24 0.5 200 112 

Chloride (mg/L) 56 0.5 250 153 

Sulphate (mg/L) 31 0.5 500 266 

Manganese (mg/L) 0.01 0.5 0.05 0.03 

Iron (mg/L) 0.03 0.5 0.3 0.17 

TDS (mg/L) 439 0.5 500 470 

 
Maximum allowable concentrations (Callow) are compared to the groundwater quality results from the 
2024 sampling and are provided in Table 7.   
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Table 7: Summary of Ministry Guideline B-7 (Reasonable Use) Calculations  

 
 
There are no exceedances to the Guideline B-7 limits for BH5 and BH6 in 2024. As there are no 
downgradient well users, corrective action is not recommended at this time.  

7.0 SURFACE WATER QUALITY 
 
Surface water sampling is not a requirement at this site, per confirmation from the District Manager dated 
February 2016.  Surface water samples were however collected from SW1 and SW2 in 2024 as a result of 
previous exceedances of the site trigger mechanism.  
 
Surface water station SW1 is located southwest of the site along the south side of highway 60 (Figure 1). 
There was no apparent visual or olfactory evidence of leachate impact. There is no defined channel at this 
location and flows could not be measured in 2024. 
 
 
 

BH4 

(2022)
BH5 BH6

Nitrate 

(mg/L)
2.65 <0.10 0.11 0.25

Boron 

(mg/L)
1.26 0.02 0.04 0.02

Sodium 

(mg/L)
112 2 24 6

Chloride 

(mg/L)
153 <1 28 10

Sulphate 

(mg/L)
266 7 23 15

Manganese 

(mg/L)
0.03 <0.01 <0.01 <0.01

Iron

 (mg/L)
0.17 <0.03 <0.03 <0.03

TDS 

(mg/L)
470 86 440 332

NOTES:

1) BOLD  items exceed Guideline B-7 Limits

2) Itaicized items exceed ODWS

3) NS - no sample 

4) BH4 is represented by 2022 sample, no sample was collected in 2024

Parameters Callow

Health Related 

Parameters

Aesthetic 

Parameters

Southwest Property Boundary
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Monitoring station SW2 is located west of the site along the south side of Berndt Road (Figure 1). There 
was no apparent visual or olfactory evidence of leachate impact.  There was no measurable flow observed 
at the time of sampling.  
 
The analytical results are summarized in Table 8. 
 

Table 8: Surface Water Quality Results for SW1 and SW2 

 
Concentrations of all leachate indicator parameters from SW1 and SW2 reveal values that are lower than, 

or within the range of concentrations from the overburden background groundwater monitoring location 

BH2 during the spring monitoring event. Additionally, no parameters revealed concentrations that were 

above the PWQO and or CWQOs. Historical values of total phosphorus have in the past been elevated at 

both surface water stations (i.e., SW1 and SW2).  Elevated values at these locations may be a result of 

increased overland flow caused by rainfall events during the period preceding the sampling.  

Surface water stations SW1 and SW2 are not considered to be impacted by landfill leachate. 

8.0 LANDFILL GAS MONITORING 
 
Landfill gas measurements were collected from each sampled monitoring well at site in April and 

December 2024. Gas detection was completed using a Drager X-am 2000 – 4 gas meter, calibrated to 

methane, hydrogen sulfide, carbon monoxide & oxygen.  No gas was detected in any of the wells during 

the 2024 monitoring event. 

 

 

Chloride (mg/L) 120 29 -89 59.2 - 146 10 - 38 19 3 7 - 16 11 19

Sulphate (mg/L) -- 18 - 56 35 - 143 11 - 19 7 23 20 - 27 12 5

Sodium (mg/L) -- 15.6 - 34 33 - 85.8 6 - 16 14 3 4 - 7 5 11

Potassium (mg/L) -- 1 - 7 6 - 24 1 - 2 1 1 1 1 3

Boron (mg/L) 0.2 (1.5) <0.005 - 0.04 0.176 - 0.43 <0.01 - 0.01 0.01 <0.01 <0.01 - 0.02 <0.01 0.01

Iron (mg/L) 0.3 <0.005-0.410 <0.005 - 5.23 <0.03 - 0.04 0.04 <0.03 <0.03 - 0.04 <0.03 0.03

Phosphorus, Total (mg/L) 0.03 -- -- 0.01 - 0.1 0.01 0.015 0.01 - 0.07 0.01 0.019

Alkalinity (mg/L) 30 - 500 211 - 317 477 - 643 96 - 163 197 92 113 - 148 139 127

Conductivity (uS/cm) -- 451- 869 1060 - 1570 254 - 462 319 196 303 - 353 229 247

Ammonia (mg/L) -- <0.01 - 0.03 <0.01 - 5.34 <0.02 - 0.54 <0.02 0.046 <0.02 - 0.07 0.044 0.056

TKN (mg/L) -- <0.1 - 0.5 0.2 - 5.78 0.27 - 0.6 0.38 0.633 0.19 - 0.31 0.241 0.783

TDS (mg/L) -- 296 - 910 632 - 1020 165 - 300 207 127 197 - 229 149 161

Manganese (mg/L) -- <0.002 - 1.14 0.002 - 1.82 <0.01 - 0.04 0.03 0.02 <0.01 0.02 <0.01

NOTES:

1)  BOLD  items exceed PWQO or CWQO

2) BH2 Range values taken from 2004 - 2023

3) BH1-II Range values taken from 2000 - 2023

Parameter
PWQO

BH2

(Upgradient)

Range
(CWQO)

2005 - 2008 Jun-23 2005 - 2008 Jun-23

BH1-II

(Downgradient)

Range

SW1 SW2

Apr-24 Apr-24
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9.0 QUALITY ASSURANCE/QUALITY CONTROL 
 
Chain of Custody reports were completed in the field and accompanied the sample delivery to serve as a 
verification record of the analytical requests, and to document the receipt of the samples to the 
laboratory. These reports included the following information: project number, sample identification, type 
of analysis required, sampling date and time, sampler’s name and whom the laboratory reports should be 
forwarded to, referenced guidelines to determine method detection limits, and when the results are 
required. 
 
The QA/QC program included submission of an external blind duplicate sample and internal laboratory 
QA/QC procedures. In April 2024, a blind duplicate sample was collected at surface water location SW2 
and labelled “Dup #1”. 
 
Laboratory QA/QC protocols included QC standards, method blanks and laboratory replicates. The blind 
duplicate groundwater was collected sequentially with the initial sample. The purpose of this sample is to 
determine the precision and reproducibility of the sample analysis. Laboratory precision and 
reproducibility for the groundwater samples were concluded to be within acceptable limits (±15%) for the 
2024 analysis.   

10.0 LANDFILL SLOPE INSPECTION 
 

The side slopes of the landfill were inspected for leachate seepages during the April 2024 sampling event. 
The side slopes of the waste mound were stable, and no seepages were observed.  
 

11.0 TRIGGER MECHANISM AND CONTINGENCY PLAN 
 
Further to the removal of surface water sampling from the approved monitoring program, a trigger 
mechanism and contingency plan was established in 2013.     
 
Relevant correspondence discussing the trigger mechanism is provided in Appendix C. The trigger 
parameters and values were confirmed to be: 
 
Chloride 120 mg/l 
Sulphate  100 mg/l 
Sodium  100 mg/l 
Boron   3 mg/L 
TDS  375 mg/L 
 

The trigger locations are BH4, BH5 and BH6, and the trigger mechanism is exceeded when the following  

conditions occur: 

 concentrations exceed the trigger values on three consecutive occasions; and 

 an increasing trend directly related to the landfill. 

Groundwater concentrations from BH4, BH5 and BH6 are compared to the trigger values in Table 9. 
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Table 9: 2024 Trigger Concentration Comparison 

 
 

Historically, the trigger values have not been exceeded at monitoring locations BH4 and BH6.  In 2024, 

concentrations of TDS exceeded the trigger values at BH5.  Exceedances of TDS have occurred at BH5 since 

2019 and from time to time on previous occasions.   As a result, it is recommended to re-evaluate TDS as 

a compliance parameter.   

 

As the trigger mechanism has again been exceeded, surface water sampling at SW1 and SW2 should 

continue in 2025 

Condition 38(e) of the Certificate of Approval requires a contingency plan in the event that surface water 

or groundwater trigger concentrations are exceeded.  Further assessment of BH 5 trends a contingency 

plan will be proposed. 

 

12.0 MONITORNG PROGRAM  
 
The following monitoring program is recommended (Table 10).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Chloride (mg/L) 120 <1 28 10

Sulphate (mg/L) 100 7 23 15

Sodium (mg/L) 100 2 24 6.0

Boron (mg/L) 3 0.02 0.04 0.02

TDS (mg/L) 375 86 440 332

NOTES:

1) BOLD  items exceed Trigger Mechanism

2) NS = No sample

3) BH4 is represented by 2022 sample, no sample was collected in 2023

Parameter
Trigger Concentration

mg/L

BH4           

(2022)
BH5 BH6
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Table 10: Proposed 2024 Monitoring Program 

Location Frequency Parameter 

BH1-I, BH1-II, BH2,  
BH3, BH4, BH5, BH6, 
MP1, MP2,  
MP3, MP4, and MP5 

April and 
October/November 

• measure water levels and landfill gas 

BH1-I, BH1-II, BH2,  
BH3, BH4, BH5, BH6 

April/May • sample and analyze for: chloride, fluoride, nitrite, 
nitrate, sulphate, calcium, magnesium, sodium, 
potassium, barium, boron, copper, iron, manganese, 
strontium, alkalinity, TKN, ammonia, phenols, COD, TDS 
• field measurements: pH, temperature, and conductivity 

Toe of Waste of Mound April/May • inspection of waste mound for any leachate seeps 

SW-1, SW-2 April/May • sample and analyze for: chloride, fluoride, nitrite, 
nitrate, sulphate, calcium, magnesium, sodium, 
potassium, barium, boron, cadmium copper, iron, 
manganese, arsenic, strontium, zinc, alkalinity, TKN, 
ammonia, phenols, COD, TDS, BOD, ion balance, hardness 
• field measurements: pH, temperature, dissolved 
oxygen, and conductivity 

 

13.0 DISCUSSION  
 

The shallow on-site groundwater (BH1-II) is considered to be slightly affected by dilute leachate impacts.  

Monitoring well BH3 that is located approximately 20m east of the western property boundary, appears 

to be slightly affected by diluted landfill leachate.  

 

An assessment of the Reasonable Use Guideline (i.e., B-7 assessment) revealed that TDS exceeded the B-

7 limits at monitoring well BH5. Monitoring well BH6 did not reveal any B-7 exceedances and BH4 was not 

sampled in 2024. The downgradient water quality is expected to improve with time since no new waste 

has been added to the fill area since 2002. 

 

Monitoring wells BH4 and BH6 are not considered to be impacted and removal from the monitoring 

program is recommended, pending further sampling of SW-1 and SW-2 and Ministry approval. Continued 

sampling from BH4, BH5 and BH6 is recommended for 2024.  
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14.0 CONCLUSIONS AND RECOMMENDATIONS 
 

Based on the results of the 2024 monitoring program, the following conclusions and recommendations 
are provided: 

 Geologically, the site lies within sandy overburden materials underlain by granite bedrock. 

 Shallow groundwater monitoring wells that are located immediately southwest of the waste 
footprint show dilute leachate effects. 

 No leachate effects were observed within the bedrock. 

 The direction of groundwater flow is southwesterly following the bedrock surface topography, 
and eventually flowing through a wetland before discharging to the small intermittent off-site 
tributary.  

 The landfill site does not affect existing private water wells in the vicinity or Golden Lake due to 
both the distance and the hydrogeologic setting. 

 Guideline B-7 limits were exceeded at the southwestern property boundary (BH5) for TDS. 

 There are no downgradient water well users, and the downgradient area is not conducive to 
residential development due to the low-lying wetland conditions and use as an aggregate pit.  As 
a result, there is no reasonable use of the groundwater downgradient, and mitigative action is not 
required.    

 It is recommended to remove monitoring wells BH4 and BH6 from the monitoring program 
pending the results of the 2025 sampling.  Sampling of BH5 should continue. 

 Complete environmental monitoring as outlined in Table 10 with consideration for the removal 
of BH4 and BH56 from the program. 

 Surface water stations SW1 and SW2 sampling has been completed in April 2024 and no impact 
was detected, sampling is proposed for 2025. 
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Appendix D-Monitoring and Screening Checklist 

General Information and Instructions 
General Information:  The checklist is to be completed, and submitted with the Monitoring Report.   

Instructions:  A complete checklist consists of: 
(a) a completed and signed checklist, including any additional pages of information which can be attached as needed to provide further 
details where indicated. 
(b) completed contact information for the Competent Environmental Practitioner (CEP) 
(c) self-declaration that CEP(s) meet(s) the qualifications as set out below and in Section 1.2  of the Technical Guidance Document. 
  
Definition of Groundwater CEP: 

For groundwater, the CEP must have expertise in hydrogeology and meet one of the following: 
(a) the person holds a licence, limited licence or temporary licence under the Professional Engineers Act; or 
(b) the person holds a certificate of registration under the Professional Geoscientists Act, 2000 and is a practicing member, temporary,
member or limited member of the Association of Professional Geoscientists of Ontario. O. Reg. 66/08, s. 2.. 
Definition of Surface water CEP: 

A CEP for surface water assessments is a scientist, professional engineer or professional geoscientist as described in (a) and (b)  above with 
demonstrated experience and post-secondary education, either a diploma or degree, in hydrology, aquatic ecology, limnology, aquatic 
biology, physical geography with specialization in surface water, and/or water resource management.    
  
The type of scientific work that a CEP performs must be consistent with that person's education and experience.   If an individual has 
appropriate training and credentials in both groundwater and surface water and is responsible for both areas of expertise, the CEP may 
then complete and validate both sections of the checklist.

Monitoring Report and Site Information       

Waste Disposal Site (WDS) Name

Location (e.g. street address, lot, 

concession)

GPS Location (taken within the 

property boundary at front gate/

front entry)

Municipality

Client and/or Site Owner

Monitoring Period (Year)

This Monitoring Report is being submitted under the following:   

Environmental Compliance 

Approval (ECA) Number (formerly 

"Certificate of Approval" (C of A)) : 

Director's Order No.:    

Provincial Officer's Order No.:

Berndt Road WDS

219 Berndt Road

E323156 
N5051408

North Algona Wilberforce Township

Township

2024

A411401

none

none



Other:

Report Submission Frequency
Annual

Other

The site is: 

(Operation Status)

Open

Inactive

Closed

Is there an active waste transfer 

station at the site?

Yes

No

Does this WDS have a Closure 

Plan?

Not yet submitted

Submitted and under review

Submitted and approved

Total Approved Capacity Units

Maximum Approved Fill Rate Units

Total Waste Received 

within Monitoring Period (Year) 
Units

Total Waste Received 

within Monitoring Period (Year) 
Describe the methodology used to 
determine this quantity

Estimated Remaining Capacity Units

Estimated Remaining Capacity 
Describe the methodology used to 
determine this quantity

Estimated Remaining Capacity 

 Date Last Determined

Non-Hazardous 

Approved Waste Types

Domestic 

Industrial, Commercial & 
Institutional (IC&I)
Source Separated Organics 
(Green Bin)

Tires

Contaminated Soil

Wood Waste

Blue Box Material

Processed Organics

Leaf and Yard Waste 

Food Processing/Preparation 
Operations Waste

Hauled Sewage

Other:

Subject Waste 

Approved Waste Classes: 

Hazardous & Liquid Industrial 

(separate waste classes by comma)

Type Here

Specify (Type Here):

unknown

Site Closed January 2002



Year Site Opened 

(enter the Calendar Year only)
Current  

ECA Issue Date

Is your Site required to submit Financial Assurance?
Yes

No

Describe how your WDS is designed.

Natural Attenuation only

Partially engineered Facility

Fully engineered Facility

Does your Site have an approved Contaminant Attenuation Zone?
Yes

No

If closed, specify ECA, control or authorizing document closure 

date:    

Has the nature of the operations 

at the site changed during this 

monitoring period? Yes

No

If yes, provide details:  

1978 Notice No 2 December 20, 2006

ECA A411401 January 26, 2004 and Notice No 1 February 17, 2004

Type Here



Have any measurements been 

taken since the last reporting 

period that indicate landfill gas 

volumes have exceeded the MOE 

limits for subsurface or adjacent 

buildings? (i.e. exceeded the LEL 

for methane)

Yes

No

Groundwater WDS Verification: 
  

Based on all available information about the site and site knowledge, it is my opinion that:

Sampling and Monitoring Program Status:      

1)    The monitoring program 

continues to effectively 

characterize site conditions 

and any groundwater 

discharges from the site.  All 

monitoring wells are 

confirmed to be in good 

condition and are secure:

Yes

No

2)    All groundwater, leachate and 

landfill gas sampling and 

monitoring for the 

monitoring period being 

reported on was successfully 

completed as required by ECA 

or other relevant authorizing/

control document(s):

Yes

No

Not Applicable

If no, list exceptions below or attach information. 
 

Groundwater Sampling Location
Description/Explanation for change 

(change in name or location, additions, deletions)
Date 

If no, list exceptions (Type Here):

BH 1-II and BH3

Removal of volatile organics (USEPA 624) 
 
Volatile organics have not been detected at the site, and the 
site is no longer active 
 

13-Dec-2012

BH1-I, BH1-II, BH2, BH3, BH4, BH5, 
BH6, MP1, MP2, MP3, MP4, and MP5

Reduction in groundwater level measurements from three 
times a year April/May, July/August, and October to twice a 
year April/May and November 
 
Although suggestion was made to decommission MP1, MP2, 
MP3, MP4, and MP5 (technical review of the 2010 and 2011 
monitoring reports) they are included in the water level 
monitoring program

17-Jun-2015



3)    a)  Some or all groundwater, leachate and landfill gas 

sampling and monitoring requirements have been 

established or defined outside of a ministry ECA, authorizing, 

or control document. 

Yes

No

Not Applicable

b) If yes, the sampling and monitoring identified under 3(a) 

for the monitoring period being reported on was successfully 

completed in accordance with established protocols, 

frequencies, locations, and parameters developed as per the 

Technical Guidance Document: 

Yes

No

Not Applicable

If no, list exceptions below or 
attach additional information.

Groundwater Sampling Location
 Description/Explanation for change 

(change in name or location, additions, deletions)
Date 

BH1-I, BH1-II, BH2, BH3, BH4, BH5, 
and BH6

Change in sampling from July/August to April/May 
 
BH4, BH5, and BH6 were added to the program (first 
sampled in spring 2013) as new trigger mechanisms to 
replace former trigger mechanisms (surface water monitors 
SW3 and SW4)

17-Jun-2015

PW1

Residential well PW1 was removed from the program 
 
Intended as a more suitable background well and was 
potentially impacted due to road salt activities or naturally 
elevated concentrations of chloride and conductivity. BH2 
shows similar characteristics and was retained as the 
background well

8-Feb-2016

Type Here Type Here Select Date

Type Here Type Here Select Date

Type Here Type Here Select Date

Type Here Type Here Select Date



4)    All field work for groundwater 

investigations was done in 

accordance with Standard 

Operating Procedures (SOP) 

as established/outlined per 

the Technical Guidance 

Document (including 

internal/external QA/QC 

requirements) (Note: A SOP 

can be from a published 

source, developed internally 

by the site owner's 

consultant, or adopted by the 

consultant from another 

organization):     

Yes

No

Sampling and Monitoring Program Results/WDS Conditions and Assessment:  

5)    The site has an adequate 

buffer, Contaminant 

Attenuation Zone (CAZ) and/

or contingency plan in place.  

Design and operational 

measures, including the size 

and configuration of any CAZ, 

are adequate to prevent 

potential human health 

impacts and impairment of 

the environment.

Yes

No

6)    The site meets compliance 

and assessment criteria.   

 

Yes

No

7)    The site continues to perform 

as anticipated.  There have 

been no unusual trends/ 

changes in measured 

leachate and groundwater 

levels or concentrations.   

Yes

No

If no, specify (Type Here):

Guideline B-7 exceedance of  TDS at monitoring well BH5.

Monitoring nest BH1 experienced a horizontal gradient during 
spring flood conditions. Upward gradients have been historically 
observed at this location



1) Is one or more of the 

following risk reduction 

practices in place at the site:  

(a)   There is minimal reliance 

on natural attenuation of 

leachate due to the 

presence of an effective 

waste liner and active 

leachate collection/

treatment; or  
(b)   There is a predictive 

monitoring program in-

place (modeled indicator 

concentrations projected 

over time for key 

locations); or 
(c)   The site meets the 

following two conditions 

(typically achieved after 

15 years or longer of site 

operation): 
          
         i.The site has developed 

stable leachate mound(s) 

and stable leachate 

plume geometry/

concentrations; and 
         ii.Seasonal and annual 

water levels and water 

quality fluctuations are 

well understood.

Yes

No

Note which practice(s):

(a)

(b)

(c)

9)     Have trigger values for  

contingency plans or site 

remedial actions been 

exceeded (where they exist):

Yes

No

Not Applicable

Groundwater CEP Declaration:    
  

 I am a licensed professional Engineer or a registered professional geoscientist in Ontario with expertise in hydrogeology, as 

defined in Appendix D under lnstructions.    Where additional expertise was needed to evaluate the site monitoring data, I have 

relied on individuals who I believe to be experts in the relevant discipline, who have co-signed the compliance monitoring 

report or monitoring program status report, and who have provided evidence to me of their credentials. 

  

I have examined the applicable Environmental Compliance Approval and any other environmental authorizing or control 

documents that apply to the site.  I have read and followed the Monitoring and Reporting for Waste Disposal Sites Groundwater 

and Surface Water Technical Guidance Document (MOE, 2010, or as amended), and associated monitoring and sampling 

guidance documents, as amended from time to time.  I have reviewed all of the data collected for the above-referenced site for 

the monitoring period(s) identified in this checklist.  Except as otherwise agreed with the ministry for certain parameters, all of 

the analytical work has been undertaken by a laboratory  which is accredited for the parameters analysed to ISO/IEC 17025:2005 
(E)- General requirements for the competence of testing and calibration laboratories, or as amended from time to time by the 

ministry. 

  

If any exceptions or potential concerns have been noted in the questions in the checklist attached to this declaration, it is my 

opinion that these exceptions and concerns are minor in nature and will be rectified for the next monitoring/reporting period.  

Where this is not the case, the circumstances concerning the exception or potential concern and my client's proposed action 

have been documented in writing to the Ministry of the Environment District Manager in a letter from me dated:  



Recommendations:

Based on my technical review of the monitoring results for the waste disposal site:

No changes to the 

monitoring program are 

recommended

The following change(s) to 

the monitoring program is/

are recommended:

No Changes to site design 

and operation are 

recommended

The following change(s) to 

the site design and 

operation is/are 

recommended:

Name: 

Seal: Add Image

Type Here

Type Here

Andrew Buzza, P.Geo



Signature: Date:

CEP Contact Information: 

 

Company: 

Address: 

 

Telephone No.: Fax No. :

E-mail Address: 

 

Co-signers for additional expertise provided:   

       

Signature: Date:

Signature: Date:

Surface Water WDS Verification:      

Provide the name of surface water body/bodies potentially receiving the WDS effluent and the approximate distance to the 

waterbody (including the nearest surface water body/bodies to the site):    

Name (s) 

Select Date

Andrew Buzza, P.Geo

Jp2g Consultants Inc

1150 Morrison Drive 
Ottawa ON 
K2H 8S9

613 828 7800 613 828 2600

andrewb@jp2g.com

Select Date

Select Date

Un-named intermittent tributary



Distance(s) 

Based on all available information and site knowledge, it is my opinion that:    

Sampling and Monitoring Program Status:       
1)    The current surface water 

monitoring program 

continues to effectively 

characterize the surface 

water conditions, and 

includes data that relates 

upstream/background and 

downstream receiving water 

conditions:

Yes

No

2)    All surface water sampling for 

the monitoring period being 

reported was successfully 

completed in accordance with 

the ECA or relevant 

authorizing/control 

document(s) (if applicable): 

Yes

No

Not applicable 

If no, specify below or provide details in an attachment.

Surface Water Sampling Location
 Description/Explanation for change 

(change in name or location, additions, deletions) 
Date 

3)     a) Some or all surface water sampling and monitoring 

program requirements for the monitoring period have been 

established outside of a ministry ECA or authorizing/control 

document.    

Yes

No

Not Applicable

b) If yes, all surface water sampling and monitoring identified 

under 3 (a) was successfully completed in accordance with 

the established program from the site, including sampling 

protocols, frequencies, locations and parameters) as 

developed per the Technical Guidance Document: 

Yes

No

Not Applicable

If no, specify below or provide details 
in an attachment.

250m west of the site

Surface water sampling not required annually but was
completed in response to trigger mechanism exceedance of
TDS.

Type Here Type Here Select Date

Type Here Type Here Select Date

Type Here Type Here Select Date

Type Here Type Here Select Date



Surface Water Sampling Location
 Description/Explanation for change 

(change in name or location, additions, deletions)   Date 

4)    All field work for surface 

water investigations was 

done in accordance with SOP, 

including internal/external 

QA/QC requirements, as 

established/outlined as per 

the Technical Guidance 

Document, MOE 2010, or as 

amended. (Note: A SOP can 

be from a published source, 

developed internally by the 

site owner's consultant, or 

adopted by the consultant 

from another organization):     

Yes

No

Sampling and Monitoring Program Results/WDS Conditions and Assessment:      

5)    The receiving water body meets surface water-related compliance criteria and 

assessment criteria: i.e., there are no exceedances of criteria, based on MOE legislation, 

regulations, Water Management Policies, Guidelines and Provincial Water Quality 

Objectives and other assessment criteria (e.g., CWQGs, APVs), as noted in Table A or 

Table B in the Technical Guidance Document (Section 4.6):       

Yes

No

 If no, list parameters that exceed criteria outlined above and the amount/percentage of the exceedance as per the table on the 

following page or provide details in an attachment: 

Type Here Type Here Select Date

Type Here Type Here Select Date

Type Here Type Here Select Date

Type Here Type Here Select Date

Surface water sampling not required annually but was
completed in response to trigger mechanism exceedance of
TDS



Parameter
Compliance or Assessment 

Criteria or Background

Amount by which Compliance or Assessment Criteria or 

Background Exceeded

e.g. Nickel e.g. ECA limit, PWQO, 
background e.g. X% above PWQO 

6)    In my opinion, any 

exceedances listed in 

Question 5 are the result of 

non-WDS related influences 

(such as background, road 

salting, sampling site 

conditions)?

Yes

No

Type Here Type Here Type Here

Type Here Type Here Type Here

Type Here Type Here Type Here

Periods of rain may have cause a increase of background
Phosphorous come into the water course.



7)    All monitoring program 

surface water parameter 

concentrations fall within a 

stable or decreasing trend.  

The site is not characterized 

by historical ranges of 

concentrations above 

assessment and compliance 

criteria.    

Yes

No

8)    For the monitoring program 

parameters, does the water 

quality in the groundwater 

zones adjacent to surface 

water receivers exceed 

assessment or compliance 

criteria (e.g. , PWQOs, 

CWQGs, or toxicity values for 

aquatic biota  (APVs)):

Yes

No

Not Known

Not Applicable

9)    Have trigger values for 

contingency plans or site 

remedial actions been 

exceeded (where they exist): 

 

Yes

No

Not Applicable

 2024 sampling is consistent with historical trends

Total phosphorous was historically slightly elevated and in 2024
this was not observed.

BH 5 has exceed TDS trigger for 3 years and over 75% of the
monitoring events. therefore Surface water sampling was
continued at SW1, SW2 in 2024



Surface Water CEP Declaration: 
  

I, the undersigned hereby declare that I am a Competent Environmental Practitioner as defined in Appendix D under 

Instructions, holding the necessary level of experience and education to design surface water monitoring and sampling 

programs, conduct appropriate surface water investigations and interpret the related data as it pertains to the site for this 

monitoring period. 

  

I have examined the applicable  Environmental Compliance Approval and any other environmental authorizing or control 

documents that apply to the site.  I have read and followed the   Monitoring and Reporting for Waste Disposal Sites 

Groundwater and Surface Water Technical Guidance Document (MOE, 2010, or as amended) and associated monitoring and 

sampling guidance documents, as amended from time to time.  I have reviewed all of the data collected for the above-

referenced site for the monitoring period(s) identified in this checklist. Except as otherwise agreed with the ministry for certain 

parameters, all of the analytical work has been undertaken by a laboratory which is  accredited for the parameters analysed to 

ISO/IEC 17025:2005 (E)- General requirements for the competence of testing and calibration laboratories, or as amended from time 

to time by the ministry. 

  

If any exceptions or potential concerns have been noted in the questions in the checklist attached to this declaration, it is my 

opinion that these exceptions and concerns are minor in nature or will be rectified for future monitoring events.  Where this is 

not the case, the circumstances concerning the exception or potential concern and my client's proposed action have been 

documented in writing to the Ministry of the Environment District Manager in a letter from me dated:

Recommendations:

Based on my technical review of the monitoring results for the waste disposal site:     

No Changes to the monitoring 

program are recommended

The following change(s) to the 

monitoring program is/are 

recommended:

No changes to the site design 

and operation are 

recommended

The following change(s) to the 

site design and operation is/

are recommended:

Type Here

Type Here



CEP Signature

Relevant Discipline

Date:

CEP Contact Information: 

 

Company: 

 

Address: 

 

Telephone No.: 

 

Fax No. : 

 

E-mail Address: 

 

  

Education and experience

Select Date

Andrew Buzza, P.Geo 

Jp2g Consultants

1150 Morrison Drive  
Ottawa ON 
K2H 8S9

613 828 7800

613 828 2600

andrewb@jp2g.com

Save As Print Form
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Closed Waste Disposal Site  Inspection Report

Page 1

Ministry of the Environment and Climate Change
Ministère de l’Environnement et de l’Action en 

matière de changement climatique

 Closed Waste Disposal Site Inspection Report

Client: The Corporation of the Township of North Algona Wilberforce
Mailing Address: 1091 Shaw Woods Rd, Rural Route, 1, North Algona Wilberforce, Ontario, 
Canada, K0J 1T0
Physical Address:  1091 Shaw Woods Rd, North Algona Wilberforce, Township, County of 
Renfrew, Ontario, Canada, K0J 1T0
Telephone: (613)628-2080, Extension: 204, FAX: (613)628-3341, email: 
publicworks@naigonawil.com
Client #: 8128-4JAR2D, Client Type: Municipal Government

Inspection Site Address: North Algona (Berndt Road) Waste Disposal Site
Address:  219 Berndt Rd, North Algona Wilberforce, Township, County Of Renfrew
District Office: Ottawa
GeoReference: Map Datum: NAD83, Zone: 18, Accuracy Estimate: 1-10 metres eg. Good 
Quality GPS, Method: GPS, UTM Easting: 323156, UTM Northing: 5051421, UTM Location 
Description: Entrance gate on Berndt Roadt, 
LIO GeoReference: Zone: 18, UTM Easting: 323180.12, UTM Northing: 5051252.0, Latitude: 
45.592316, Longitude: -77.26696
Site #: 3540-4JAR3H

Contact Name: Perry Ashick Title: Acting Public Works Director

Contact Telephone: (613)628-2080 ext Contact Fax:

Last Inspection Date: 2012/09/06  

Inspection Start Date: 2017/10/25 Inspection Finish Date: 2017/10/25  
Region:

Eastern

1.0     INTRODUCTION

In Ontario, landfilling sites and other waste management activities are subject to the Environmental 
Protection Act, R.S.O. 1990, c. E.19 (the Act) and the regulations made under the Act. The basic 
legislative framework for waste management is defined in Part V of the Act and the regulatory 
requirements for the design and operation of waste disposal sites are included in R.R.O. 1990, Reg. 347: 
General - Waste Management (O. Reg. 347).

Section 27 of the the Act requires that an environmental compliance approval (ECA) be obtained from the 
Ministry of the Environment and Climate Change (the Ministry) for the establishment, operation, alteration 
or enlargement of a landfill site. The Berndt Road Landfill / Transfer Station (the Site) operates under the 
authority of the Amended Provisional Certificate of Approval for a Waste Disposal Site Number A411401. 
Certificates of Approval are now referred to as ECAs and will be referenced as such in this inspection 
report. Since the issuance of this ECA there have been two (2) notices issued to update it.

The Township ceased landfill operations at the Site in 2002. Final cover was applied in 2005 in accordance 
with Condition 29 of the ECA, and the Site has since operated as a waste transfer site.  The Township is a 
member of the Ottawa Valley Waste Recovery Centre (OVWRC). Therefore, all waste received at the Site, 
except for tires, is transferred to OVWRC.

The purpose of the inspection was to assess the Site for compliance with the ECA, O. Reg. 347, and other 
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Ministry legislation with respect to the operation and maintenance of the closed landfill. Conditions related 
to the non-hazardous waste transfer station were also reviewed at the time of the inspection. The details 
regarding that inspection are included in a separate report.  

This inspection focused on the closed landfill which involved a site tour on top of the waste mound, 
discussions with Township staff, and a review of pertinent files at the Ottawa District Office. This inspection 
report reflects the observations made by the undersigned Environmental Officer during the October 25, 
2017 inspection and file review.  The Site was closed to the public at the time of the inspection.

2.0     INSPECTION OBSERVATIONS

 Certificate of Approval Number(s):  Yes No
Amended Provisional Certificate of Approval Number A411401

2.1 FINANCIAL ASSURANCE
Financial assurance is not required for municipally operated waste disposal / transfer sites.

2.2 CLOSURE PLAN
The Interim Closure Plan and Design and Operations Plan, dated December 2002 (Plan), was received by the Ottawa 
District Office on January 30, 2003.  The Plan is listed as Item No. 3 under Schedule "A" which forms part of ECA 
A411401. 

2.3 ACCESS CONTROL
Access to the Site is controlled through a locked gate and fencing. There was no evidence of any illegal dumping 
taking place.

2.4 FINAL COVER 
Condition 29 of Notice No. 1 of the ECA, dated February 13, 2004, states that by June 30, 2005, the Owner shall: (a) 
increase the granular cover material to a depth of 0.6m; and (b) apply 0.15m of topsoil, seeded with both annual and 
perennial plant species, except for those areas approved for the establishment and use of a transfer station.  

The 2016 Annual Report indicates that in August 2005, the Township initiated the application of final cover that 
included regrading the side slopes and placement of earth material with a thickness ranging from 0.6m to 1.0m.  In 
October 2005, the Township applied organic rich soil material at a depth of 0.15m.

As per Condition 30(b) of the ECA, in 2010 the Township requested to reduce the frequency of final cover inspections 
from a quarterly basis to annually in the spring; the Ministry agreed.  The 2016 Annual Report indicates that the annual 
inspection of the waste mound slopes was conducted on September 8, 2016. There was no evidence of erosion or 
seepage noted during the inspection conducted by Jp2g Consulting.

2.5 LEACHATE CONTROL SYSTEM
There is no leachate control system at this landfill site.  The Site is a natural attenuating landfill site.

2.6 METHANE GAS CONTROL SYSTEM
There is no methane gas control system at this landfill site. 

2.7 MONITORING PROGRAMS:
In accordance with Condition 38 of the ECA, the 2016 Annual Report was submitted to the District Manager by May 31, 
2016.  The 2016 Annual Report was forwarded to the Ministry's Technical Support Section (TSS) for a groundwater 
review; however, the review by TSS has not yet been completed. The most recent TSS memorandum is dated January 
26, 2016 and provides comment on the 2014 Annual Monitoring Report and request for a proposed monitoring 
program amendment that was submitted in May 2015.

To date the proposed changes to the monitoring program at the Site that have been accepted by the Director are:
- Removal of sampling for volatile organic compounds from the groundwater monitoring program;
- Reduction in the frequency of groundwater level measurements from three times per year to twice per year (spring 
and late fall);
- Change of the groundwater sampling from July/August to April/May;
- Discontinuation of the surface water monitoring program (i.e. sampling stations SW3 and SW4) now that groundwater 
monitors BH4, BH5, and BH6 have been installed and a groundwater trigger mechanism has been implemented; and, 
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- Removal of the Private well, PW1, from the monitoring program.

The 2016 Annual Monitoring Report detailed the following:

Background Groundwater Quality:
- Monitoring well BH2 was installed in 2004 and is representative of overburden background conditions at the site. It is 
used as the background water quality for the 2016 Annual Report.

Downgradient Groundwater Quality:
- Monitoring nest BH1 is located approximately 40 m downgradient of the waste and includes a bedrock monitor 
(BH1-I) and an overburden monitor (BH1-II). Jp2g Consulting interpreted the bedrock monitor as being unaffected by 
leachate. Jp2g Consulting interpret the overburden monitor to show dilute leachate effects, as expected for a landfill of 
this size.

- Monitor BH3 is located approximately 20 m east of the western property boundary and is installed in shallow bedrock. 
In 2016 there was not sufficient water for sampling. TSS will need to comment on this upon their review of the 2016 
Annual Report.

- Monitors BH4, BH5, and BH6 were installed about 10 m west of the downgradient southwestern property boundary in 
May 2013 in response to the Ministry requiring a determination of compliance with Guideline B-7. Manganese at BH6 
exceeds the Guideline B-7 limits and ODWS; however, Jp2G interprets that this is not the result of landfill leachate 
based on similar indicator parameter concentrations as the upgradient monitoring well, which has also historically 
shown occasional elevated manganese concentrations. This will need to be confirmed by TSS in their review of the 
2016 Annual Report.

Surface Water Quality:
A recommendation to discontinue the surface water monitoring was put forth because no landfill influences had been 
observed since sampling began in 2000. The landfill was closed in 2002, so no future effects were expected. The 
MOECC agreed to this recommendation in 2010, provided that if a trigger mechanism for monitors BH1-II and BH-3 for 
leachate indicators is reached, the surface water sampling will be re-instated. The monitors used for a trigger 
mechanism was switched to monitors BH4, BH5, and BH6. The trigger for these three (3) locations will be exceeded 
when there are three (3) consecutive exceedances of any parameter. The parameters for the trigger are: chloride, 
sulphate, sodium, boron, and TDS. Bsed on the results of the 2016 program the trigger mechanism has not been 
exceeded.

It was proposed to continue to monitor BH4, BH5, and BH6 for one more event in 2017 and then retain only one 
monitor for long term monitoring. The technical review of the 2014 Annual Report, dated January 26, 2016, concurred 
with these recommendations.

2.8 GROUND WATER/SURFACE WATER IMPACTS
At the time of the inspection, no leachate seeps or odours were observed at the Site.

It is the responsibility of the Township of North Algona Wilberforce to ensure the Site's groundwater parameters at the 
property boundary meet those as calculated by the Guideline B-7. The 2016 Annual Monitoring Report submitted by 
Jp2g provided the following conclusions/recommendations:
- The Guideline B-7 limits was exceeded at the southwestern property boundary downgradient of the fill area for 
manganese only. However, the exceeded concentration of manganese is in range of upgradient background 
overburden groundwater quality.
- There are no downgradient water well users and the downgradient is not conducive to residential development due to 
the low-lying wetland conditions and use as an aggregate pit. Therefore, there is no reasonable use for the 
downgradient area and no mitigative action is recommended. 
- If the trigger concentration for BH5 continues to exceed the assigned value for TDS of 375 mg/L, or increasing trends 
develop, implementation of the contingency plan may be required in the future.

The 2016 Annual Report  review by TSS should comment on these conclusions/recommendations.

2.9 Registration On Title:
According to the previous inspection report dated 2012-09-26, the Director signed the copy of the Certificate of 
Prohibition on October 20, 2006; however confirmation that the document has been registered was not found in the 
Ministry files. 

3.0     REVIEW OF PREVIOUS NON-COMPLIANCE ISSUES
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There were no non-compliances at the time of the inspection. 

4.0     SUMMARY OF INSPECTION FINDINGS (HEALTH/ENVIRONMENTAL IMPACT)

Was there any indication of a known or anticipated human health impact during the inspection and/or review 
of relevant material, related to this Ministry’s mandate ?
No
Specifics:

Was there any indication of a known or anticipated environmental impact during the inspection and/or review 
of relevant  material ?
No
Specifics:

Was there any indication of a known or suspected violation of a legal requirement during the inspection 
and/or review of relevant material which could cause a human health impact or environmental impairment ?
No
Specifics:

Was there any indication of a potential for environmental impairment during the inspection and/or the review 
of relevant material ?
No
Specifics:

Was there any indication of minor administrative non-compliance?
No
Specifics:

5.0     ACTION(S) REQUIRED

None required at this time.

6.0     OTHER INSPECTION FINDINGS

A completed and signed Monitoring and Screening Checklist, as per the Ministry's November 2010 Monitoring and 
Reporting for Waste Disposal Sites Technical Guidance Document, was included.

7.0     INCIDENT REPORT

Not Applicable

8.0     ATTACHMENTS

PREPARED BY:
Environmental Officer:
Name: Alexander J Baker
District Office: Ottawa District Office
Date: 2017/12/27
Signature

REVIEWED BY:
District Supervisor:
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Name: Tara MacDonald
District Office: Ottawa District Office
 Date:  2018/01/15
 
Signature:

File Storage Number: SI RE NA BE 610

Note:  
"This inspection report does not in any way suggest that there is or has been compliance with applicable 
legislation and regulations as they may apply to this facility. It is, and remains, the responsibility of the owner 
and/or the operating authority to ensure compliance with all applicable legislative and regulatory 
requirements"



From: Andrew Buzza
To: Guo, Thomas (MECP); Helena Vaughan
Cc: Ponalo, Thandeka (MECP); Kevin Mooder
Bcc: cd2e00c0-9c07-4926-bce9-51bec64c19a3.metaPublish@deltekpim.jp2g.com
Subject: RE: 2020 AMR - Berndt Road WDS
Date: Thursday, March 17, 2022 10:15:23 AM
Attachments: image001.png

cd2e00c0-9c07-4926-bce9-51bec64c19a3.png

Good morning Thomas, thanks for the email.
 
We have scheduled an early April event for this year, as requested.
 
Cheers
 
Andrew Buzza, P.Geo
Jp2g Consultants Inc.
 
Email: andrewb@jp2g.com | Web: www.jp2g.com
Cell:613. 266-8065 | Fax 613. 828-2600
1150 Morrison Drive, Suite 410, Ottawa, Ontario, K2H 8S9

CONFIDENTIAL AND PRIVILEGED INFORMATION NOTICE:
This e-mail, and any attachments, may contain information that is confidential, subject to copyright, or exempt from disclosure.
Any unauthorized review, disclosure, retransmission, dissemination or other use of or reliance on this information may be unlawful and is
strictly prohibited. 
Keep it Clean - Go Green

 

From: Guo, Thomas (MECP) <Thomas.Guo@ontario.ca> 
Sent: Wednesday, March 16, 2022 3:44 PM
To: Andrew Buzza <AndrewB@jp2g.com>; Helena Vaughan <HelenaV@jp2g.com>
Cc: Ponalo, Thandeka (MECP) <Thandeka.Ponalo@ontario.ca>
Subject: 2020 AMR - Berndt Road WDS
 

**EXTERNAL EMAIL** Please use caution.

 
Hi Andrew and Helena,
 
I am currently reviewing the 2020 AMR for Berdt Road WDS prepared by you. The
following is excerpted form the report:
 

Limited sampling has been completed to date at location BH4, BH5 and BH6;
Monitoring wells BH4 and BH6 are not considered to be impacted and removal
from the monitoring program is recommended pending Ministry approval; and
Continued sampling from BH5 is recommended for 2021.
 

mailto:andrewb@jp2g.com
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IQIJng Consultants Inc.









I have noticed that BH4 and BH6 has been dry since 2019 given that the sampling
event occurred in late spring or summer. Would you please arrange to collect the
samples in early spring  i.e in April in this year? Once monitoring wells BH4 and BH6
are still dry during such a sampling event, they can be removed from the monitoring
program.
 
If my recommendations conflict with your schedule, please let me know.
 
Thank you for your attention.
 
Thomas Guo. M. Eng., P. Geo
Hydrogeologist
Technical Support Section, Eastern Region
Ministry of the Environment, Conservation and Parks
1259 Gardinars Road, Unit 3, Kingston, ON K7P 3J6
Tel: 613-549-4000 ext 2717, Cell: 613-449-8704, Email: Thomas.Guo@ontario.ca
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Appendix D 
Borehole Logs & Monitoring 

Well Construction Details 
 
 
 
 
 
 
 
 
 
 
 
 



















 

 

 

 
 
 
 
 
 
 
 
 

Appendix E 
Groundwater Elevation Data 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table E1:  Groundwater Elevations

North Algona Landfill

Monitor Top of Pipe Elevation Ground Elevation Date Water Depth From Water elevation

(mASL) (mASL)  Top of Pipe (m) (mASL)

1-I 85.52 84.77 Jun-2000 2.71 82.81

85.52 84.77 Aug-2000 3.10 82.42

85.52 84.77 Jun-2001 2.77 82.75

85.52 84.77 Aug-2001 3.38 82.14

85.52 84.77 Nov-2001 3.31 82.21

85.50 84.77 Oct-2002 3.54 81.96

85.50 84.77 Jun-2003 2.60 82.90

85.50 84.77 Aug-2003 3.01 82.49

85.50 84.77 Nov-2003 3.54 81.96

85.50 84.77 Apr-2004 2.46 83.04

85.50 84.77 Aug-2004 3.41 82.09

85.50 84.77 Sep-2004 3.57 81.93

85.50 84.77 May-2005 2.22 83.28

85.50 84.77 Aug-2005 3.57 81.93

85.50 84.77 Dec-2005 3.20 82.30

85.50 84.77 May-2006 2.49 83.01

85.50 84.77 Sep-2006 3.20 82.30

85.50 84.77 Nov-2006 2.99 82.51

85.50 84.77 Apr-2007 2.46 83.04

85.50 84.77 Aug-2007 3.20 82.30

85.50 84.77 Oct-2007 3.31 82.19

85.50 84.77 Apr-2008 2.09 83.41

85.50 84.77 Aug-2008 3.24 82.26

85.50 84.77 Nov-2008 3.27 82.23

85.50 84.77 Apr-2009 2.38 83.12

85.50 84.77 Aug-2009 3.19 82.31

85.50 84.77 Oct-2009 3.43 82.07

85.50 84.77 May-2010 2.76 82.74

85.50 84.77 Sep-2010 3.37 82.13

85.50 84.77 Nov-2010 3.02 82.48

85.50 84.77 May-2011 2.29 83.21

85.50 84.77 Sep-2011 3.47 82.03

85.50 84.77 May-2012 2.37 83.13

85.50 84.77 Nov-2012 3.23 82.27

85.50 84.77 May-2013 2.29 83.21

85.50 84.77 Aug-2013 2.92 82.58

85.50 84.77 Nov-2013 3.25 82.25

85.50 84.77 May-2014 2.33 83.17

85.50 84.77 Aug-2014 3.13 82.37

85.50 84.77 May-2015 2.76 82.74

85.50 84.77 Sep-2016 3.25 82.25

85.50 84.77 Dec-2016 3.22 82.28

85.50 84.77 May-2017 2.03 83.47

85.50 84.77 Dec-2017 3.12 82.38

85.50 84.77 Jun-2018 2.76 82.74

85.50 84.77 Dec-2018 3.41 82.09

85.50 84.77 Jul-2019 2.70 82.80

85.50 84.77 Nov-2019 3.28 82.22

85.50 84.77 May-2020 2.47 83.03

85.50 84.77 Oct-2020 3.32 82.18

85.50 84.77 Apr-2021 2.62 82.88

85.50 84.77 Nov-2021 3.27 82.23

85.50 84.77 Apr-2022 2.68 82.82

85.50 84.77 Dec-2022 3.38 82.12

85.50 84.77 May-2023 2.45 83.05

85.50 84.77 Oct-2023 3.48 82.02



Table E1:  Groundwater Elevations

North Algona Landfill

Monitor Top of Pipe Elevation Ground Elevation Date Water Depth From Water elevation

(mASL) (mASL)  Top of Pipe (m) (mASL)

85.50 84.77 Apr-2024 2.92 82.58

85.50 84.77 Dec-2024 3.19 82.31

1-II 85.51 84.82 Jun-2000 2.78 82.73

85.51 84.82 Aug-2000 3.17 82.34

85.51 84.82 Jun-2001 2.90 82.61

85.51 84.82 Aug-2001 3.48 82.03

85.51 84.82 Nov-2001 3.41 82.10

85.51 84.82 Oct-2002 3.60 81.91

85.51 84.82 Jun-2003 2.68 82.83

85.51 84.82 Aug-2003 3.05 82.46

85.51 84.82 Nov-2003 3.60 81.91

85.51 84.82 Apr-2004 2.55 82.96

85.51 84.82 Aug-2004 3.66 81.85

85.51 84.82 Sep-2004 3.76 81.75

85.51 84.82 May-2005 2.32 83.19

85.51 84.82 Aug-2005 3.76 81.75

85.51 84.82 Dec-2005 3.25 82.26

85.51 84.82 May-2006 2.56 82.95

85.51 84.82 Sep-2006 3.24 82.27

85.51 84.82 Nov-2006 3.07 82.44

85.51 84.82 Apr-2007 2.53 82.98

85.51 84.82 Aug-2007 3.25 82.26

85.51 84.82 Oct-2007 3.37 82.14

85.51 84.82 Apr-2008 2.19 83.32

85.51 84.82 Aug-2008 3.30 82.21

85.51 84.82 Nov-2008 3.32 82.19

85.51 84.82 Apr-2009 2.49 83.02

85.51 84.82 Aug-2009 3.26 82.25

85.51 84.82 Oct-2009 3.48 82.03

85.51 84.82 May-2010 2.86 82.65

85.51 84.82 Sep-2010 3.42 82.09

85.51 84.82 Nov-2010 3.07 82.44

85.51 84.82 May-2011 2.39 83.12

85.51 84.82 Sep-2011 3.53 81.98

85.51 84.82 May-2012 2.81 82.70

85.51 84.82 Nov-2012 3.31 82.20

85.51 84.82 May-2013 2.38 83.13

85.51 84.82 Aug-2013 2.99 82.52

85.51 84.82 Nov-2013 3.29 82.22

85.51 84.82 May-2014 2.39 83.12

85.51 84.82 Aug-2014 3.18 82.33

85.51 84.82 May-2015 2.82 82.69

85.51 84.82 Sep-2016 3.29 82.22

85.51 84.82 Dec-2016 3.26 82.25

85.51 84.82 May-2017 2.03 83.48

85.51 84.82 Dec-2017 3.13 82.38

85.51 84.82 Jun-2018 2.77 82.74

85.51 84.82 Dec-2018 3.39 82.12

85.51 84.82 Jul-2019 2.72 82.79

85.51 84.82 Nov-2019 3.29 82.22

85.51 84.82 May-2020 2.48 83.03

85.51 84.82 Oct-2020 3.33 82.18

85.51 84.82 Apr-2021 2.63 82.88

85.51 84.82 Nov-2021 3.28 82.23

85.51 84.82 Apr-2022 2.69 82.82



Table E1:  Groundwater Elevations

North Algona Landfill

Monitor Top of Pipe Elevation Ground Elevation Date Water Depth From Water elevation

(mASL) (mASL)  Top of Pipe (m) (mASL)

85.51 84.82 Dec-2022 3.38 82.13

85.51 84.82 May-2023 2.46 83.05

85.51 84.82 Oct-2023 3.49 82.02

85.51 84.82 Apr-2024 2.93 82.58

85.51 84.82 Dec-2024 3.18 82.33

BH 2 91.21 90.53 Aug-2004 7.25 83.96

91.21 90.53 Sep-2004 7.51 83.70

91.21 90.53 May-2005 5.60 85.61

91.21 90.53 Aug-2005 7.51 83.70

91.21 90.53 Dec-2005 6.43 84.78

91.21 90.53 May-2006 6.10 85.11

91.21 90.53 Sep-2006 6.83 84.38

91.21 90.53 Nov-2006 6.36 84.85

91.21 90.53 Apr-2007 5.39 85.82

91.21 90.53 Aug-2007 6.79 84.42

91.21 90.53 Oct-2007 6.98 84.23

91.21 90.53 Apr-2008 4.97 86.24

91.21 90.53 Aug-2008 6.88 84.33

91.21 90.53 Nov-2008 7.01 84.20

91.21 90.53 Apr-2009 5.78 85.43

91.21 90.53 Aug-2009 6.82 84.39

91.21 90.53 Oct-2009 7.21 84.00

91.21 90.53 May-2010 6.20 85.01

91.21 90.53 Sep-2010 7.01 84.20

91.21 90.53 Nov-2010 6.41 84.80

91.21 90.53 May-2011 5.63 85.58

91.21 90.53 Sep-2011 7.29 83.92

91.21 90.53 May-2012 6.31 84.90

91.21 90.53 Nov-2012 7.26 83.95

91.21 90.53 May-2013 5.43 85.78

91.21 90.53 Aug-2013 6.63 84.58

91.21 90.53 Nov-2013 6.99 84.22

91.21 90.53 May-2014 5.53 85.68

91.21 90.53 Aug-2014 6.84 84.37

91.21 90.53 May-2015 6.13 85.08

91.21 90.53 Sep-2016 6.93 84.28

91.21 90.53 Dec-2016 6.78 84.43

91.21 90.53 May-2017 4.86 86.35

91.21 90.53 Dec-2017 6.76 84.45

91.21 90.53 Jun-2018 6.40 84.81

91.21 90.53 Dec-2018 7.12 84.09

91.21 90.53 Jul-2019 6.45 84.76

91.21 90.53 Nov-2019 7.44 83.77

91.21 90.53 May-2020 6.02 85.19

91.21 90.53 Oct-2020 7.07 84.14



Table E1:  Groundwater Elevations

North Algona Landfill

Monitor Top of Pipe Elevation Ground Elevation Date Water Depth From Water elevation

(mASL) (mASL)  Top of Pipe (m) (mASL)

91.21 90.53 Apr-2021 5.60 85.61

91.21 90.53 Nov-2021 6.99 84.22

91.21 90.53 Apr-2022 5.87 85.34

91.21 90.53 Dec-2022 7.02 84.19

91.21 90.53 May-2023 5.97 85.24

91.21 90.53 Oct-2023 7.42 83.79

91.21 90.53 Apr-2024 6.35 84.86

91.21 90.53 Dec-2024 6.86 84.35

BH 3 86.47 85.69 Aug-2004 DRY <81.07

86.47 85.69 Sep-2004 DRY <81.07

86.47 85.69 May-2005 4.11 82.36

86.47 85.69 Aug-2005 DRY <81.07

86.47 85.69 Dec-2005 DRY <81.07

86.47 85.69 May-2006 4.33 82.14

86.47 85.69 Sep-2006 5.30 81.17

86.47 85.69 Nov-2006 DRY <81.07

86.47 85.69 Apr-2007 4.13 82.34

86.47 85.69 Aug-2007 5.21 81.26

86.47 85.69 Oct-2007 DRY <81.07

86.47 85.69 Apr-2008 3.61 82.86

86.47 85.69 Aug-2008 5.25 81.22

86.47 85.69 Nov-2008 DRY <81.07

86.47 85.69 Apr-2009 4.28 82.19

86.47 85.69 Aug-2009 DRY <81.07

86.47 85.69 Oct-2009 DRY <81.07

86.47 85.69 May-2010 4.68 81.79

86.47 85.69 Sep-2010 DRY <81.07

86.47 85.69 Nov-2010 5.00 81.47

86.47 85.69 May-2011 4.06 82.41

86.47 85.69 Sep-2011 DRY <81.07

86.47 85.69 May-2012 4.65 81.82

86.47 85.69 Nov-2012 DRY <81.07

86.47 85.69 May-2013 4.00 82.47

86.47 85.69 Aug-2013 4.85 81.62

86.47 85.69 Nov-2013 5.35 81.12

86.47 85.69 May-2014 4.10 82.37

86.47 85.69 Aug-2014 5.18 81.29

86.47 85.69 May-2015 4.63 81.84

86.47 85.69 Sep-2016 5.26 81.21

86.47 85.69 Dec-2016 5.23 81.24

86.47 85.69 May-2017 3.28 83.19

86.47 85.69 Dec-2017 5.09 81.38

86.47 85.69 Jun-2018 4.64 81.83

86.47 85.69 Dec-2018 DRY <81.07

86.47 85.69 Jul-2019 4.62 81.85



Table E1:  Groundwater Elevations

North Algona Landfill

Monitor Top of Pipe Elevation Ground Elevation Date Water Depth From Water elevation

(mASL) (mASL)  Top of Pipe (m) (mASL)

86.47 85.69 Nov-2019 DRY <81.07

86.47 85.69 May-2020 4.31 82.16

86.47 85.69 Oct-2020 DRY <81.07

86.47 85.69 Apr-2021 4.34 82.13

86.47 85.69 Nov-2021 5.31 81.16

86.47 85.69 Apr-2022 4.50 81.97

86.47 85.69 Dec-2022 DRY <81.07

86.47 85.69 May-2023 4.22 82.25

86.47 85.69 Oct-2023 DRY <81.07

86.47 85.69 Apr-2024 4.87 81.60

86.47 85.69 Dec-2024 5.15 81.32

BH 4 84.58 83.87 May-2013 2.42 82.16 Installed May 2, 2013

84.58 83.87 Aug-2013 2.97 81.61

84.58 83.87 Nov-2013 dry <81.44

84.58 83.87 May-2014 2.51 82.07

84.58 83.87 Aug-2014 DRY <81.44

84.58 83.87 May-2015 2.82 81.76

84.58 83.87 Sep-2016 DRY <81.44

84.58 83.87 Dec-2016 DRY <81.44

84.58 83.87 May-2017 1.97 82.61

84.58 83.87 Dec-2017 DRY <81.44



Table E1:  Groundwater Elevations

North Algona Landfill

Monitor Top of Pipe Elevation Ground Elevation Date Water Depth From Water elevation

(mASL) (mASL)  Top of Pipe (m) (mASL)

84.58 83.87 Jun-2018 2.82 81.76

84.58 83.87 Dec-2018 DRY <81.44

84.58 83.87 Jul-2019 2.80 81.78

84.58 83.87 Nov-2019 DRY <81.44

84.58 83.87 May-2020 2.63 81.95

84.58 83.87 Oct-2020 DRY <81.44

84.58 83.87 Apr-2021 2.67 81.91

84.58 83.87 Nov-2021 DRY <81.44

84.58 83.87 Apr-2022 2.75 81.83

84.58 83.87 Dec-2022 DRY <81.44

84.58 83.87 May-2023 2.98 81.83

84.58 83.87 Oct-2023 DRY <81.44

84.58 83.87 Apr-2024 DRY <81.44

84.58 83.87 Dec-2024 DRY <81.45

BH 5 84.72 83.72 May-2013 2.00 82.72 Installed May 2, 2013

84.72 83.72 Aug-2013 2.53 82.19

84.72 83.72 Nov-2013 2.90 81.82

84.72 83.72 May-2014 2.03 82.69

84.72 83.72 Aug-2014 2.76 81.96

84.72 83.72 May-2015 2.36 82.36

84.72 83.72 Sep-2016 2.88 81.84



Table E1:  Groundwater Elevations

North Algona Landfill

Monitor Top of Pipe Elevation Ground Elevation Date Water Depth From Water elevation

(mASL) (mASL)  Top of Pipe (m) (mASL)

84.72 83.72 Dec-2016 2.80 81.92

84.72 83.72 May-2017 1.73 82.99

84.72 83.72 Dec-2017 2.70 82.02

84.72 83.72 Jun-2018 2.33 82.39

84.72 83.72 Dec-2018 3.03 81.69

84.72 83.72 Jul-2019 2.28 82.44

84.72 83.72 Nov-2019 2.92 81.80

84.72 83.72 May-2020 2.10 82.62

84.72 83.72 Oct-2020 2.96 81.76

84.72 83.72 Apr-2021 2.21 82.51

84.72 83.72 Nov-2021 2.89 81.83

84.72 83.72 Apr-2022 2.25 82.47

84.72 83.72 Dec-2022 3.01 81.71

84.72 83.72 May-2023 2.07 82.65

84.72 83.72 Oct-2023 DRY <81.59

84.72 83.72 Apr-2024 2.46 82.26

84.72 83.72 Dec-2024 2.74 81.98

BH 6 84.03 83.08 May-2013 1.25 82.78 Installed May 2, 2013

84.03 83.08 Aug-2013 1.86 82.17

84.03 83.08 Nov-2013 2.29 81.74

84.03 83.08 May-2014 1.34 82.69



Table E1:  Groundwater Elevations

North Algona Landfill

Monitor Top of Pipe Elevation Ground Elevation Date Water Depth From Water elevation

(mASL) (mASL)  Top of Pipe (m) (mASL)

84.03 83.08 Aug-2014 2.13 81.90

84.03 83.08 May-2015 1.70 82.33

84.03 83.08 Sep-2016 2.23 81.80

84.03 83.08 Dec-2016 2.19 81.84

84.03 83.08 May-2017 1.05 82.98

84.03 83.08 Dec-2017 2.07 81.96

84.03 83.08 Jun-2018 1.64 82.39

84.03 83.08 Dec-2018 2.45 81.58

84.03 83.08 Jul-2019 1.61 82.42

84.03 83.08 Nov-2019 2.31 81.72

84.03 83.08 May-2020 1.39 82.64

84.03 83.08 Oct-2020 2.35 81.68

84.03 83.08 Apr-2021 1.56 82.47

84.03 83.08 Nov-2021 2.27 81.76

84.03 83.08 Apr-2022 1.59 82.44

84.03 83.08 Dec-2022 2.39 81.64

84.03 83.08 May-2023 1.38 82.65

84.03 83.08 Oct-2023 2.54 81.49

84.03 83.08 Apr-2024 1.82 82.21

84.03 83.08 Dec-2024 2.12 81.91

MP1 86.21 84.95 Jun-2000 2.26 83.95

86.21 84.95 Aug-2000 1.83 84.38

86.21 84.95 Jun-2001 1.04 85.17

86.21 84.95 Aug-2001 DRY <83.69

86.21 84.95 Nov-2001 DRY <83.69

86.21 84.95 Oct-2002 DRY <83.69

86.21 84.95 Jun-2003 0.74 85.47

86.21 84.95 Aug-2003 1.51 84.70

86.21 84.95 Nov-2003 DRY <83.69

86.21 84.95 Apr-2004 0.29 85.92

86.21 84.95 Aug-2004 DRY <83.69

86.21 84.95 Sep-2004 DRY <83.69

86.21 84.95 May-2005 -0.60 86.81

86.21 84.95 Aug-2005 DRY <83.69

86.21 84.95 Dec-2005 DRY <83.69

86.21 84.95 May-2006 0.70 85.51

86.21 84.95 Sep-2006 1.82 84.39

86.21 84.95 Nov-2006 1.83 84.38

86.21 84.95 Apr-2007 0.50 85.71

86.21 84.95 Aug-2007 1.79 84.42

86.21 84.95 Oct-2007 DRY <83.69

86.21 84.95 Apr-2008 -0.34 86.55

86.21 84.95 Aug-2008 1.81 84.40

86.21 84.95 Nov-2008 1.84 84.37

86.21 84.95 Apr-2009 0.02 86.19

86.21 84.95 Aug-2009 1.79 84.42

86.21 84.95 Oct-2009 DRY <83.69

86.21 84.95 May-2010 0.86 85.35

86.21 84.95 Sep-2010 1.80 84.41

86.21 84.95 Nov-2010 1.81 84.40

86.21 84.95 May-2011 0.09 86.12

86.21 84.95 Sep-2011 DRY <83.69

86.21 84.95 May-2012 1.00 85.21

86.21 84.95 Nov-2012 DRY <83.69

86.21 84.95 May-2013 Over Top of Pipe  >86.21



Table E1:  Groundwater Elevations

North Algona Landfill

Monitor Top of Pipe Elevation Ground Elevation Date Water Depth From Water elevation

(mASL) (mASL)  Top of Pipe (m) (mASL)

86.21 84.95 Aug-2013 1.38 84.83

86.21 84.95 Nov-2013 DRY <83.69

86.21 84.95 May-2014 0.18 86.03

86.21 84.95 Aug-2014 1.69 84.52

86.21 84.95 May-2015 0.89 <83.69

86.21 84.95 Sep-2016 DRY 86.21

86.21 84.95 Dec-2016 1.83 84.38 Frozen @ 1.83

86.21 84.95 May-2017 Over Top of Pipe  >86.21

86.21 84.95 Dec-2017 1.56 84.65

86.21 84.95 Jun-2018 1.05 85.16

86.21 84.95 Dec-2018 0.62 85.59 Frozen @ 0.62

86.21 84.95 Jul-2019 1.05 85.16

86.21 84.95 Nov-2019 DRY 86.21

86.21 84.95 May-2020 0.37 85.84

86.21 84.95 Oct-2020 Dry <83.69

86.21 84.95 Apr-2021 0.53 85.68

86.21 84.95 Nov-2021 1.82 84.39

86.21 84.95 Apr-2022 0.67 85.54

86.21 84.95 Dec-2022 DRY <83.69

86.21 84.95 May-2023 0.23 85.98

86.21 84.95 Oct-2023 DRY <83.69

86.21 84.95 Apr-2024 1.41 84.80

86.21 84.95 Dec-2024 1.81 84.40

MP1 86.21 84.95 Jun-2000 0.95 85.26

(pond level) 86.21 84.95 Jun-2001 1.07 85.14

86.21 84.95 Aug-2001 DRY <84.95

86.21 84.95 Nov-2001 DRY <84.95

86.21 84.95 Oct-2002 DRY <84.95

86.21 84.95 Jun-2003 0.64 85.57

86.21 84.95 Aug-2003 DRY <84.95

86.21 84.95 Nov-2003 DRY <84.95

86.21 84.95 Apr-2004 0.27 85.94

86.21 84.95 Aug-2004 DRY <84.95

86.21 84.95 Sep-2004 DRY <84.95

86.21 84.95 May-2005 -0.60 86.81

86.21 84.95 Aug-2005 DRY <84.95

86.21 84.95 Dec-2005 DRY <84.95

86.21 84.95 May-2006 0.72 85.49

86.21 84.95 Sep-2006 DRY <84.95

86.21 84.95 Nov-2006 DRY <84.95

86.21 84.95 Apr-2007 0.52 85.69

86.21 84.95 Aug-2007 DRY <84.95

86.21 84.95 Oct-2007 DRY <84.95

86.21 84.95 Apr-2008 -0.34 86.55

86.21 84.95 Aug-2008 DRY <84.95

86.21 84.95 Nov-2008 DRY <84.95

86.21 84.95 Apr-2009 0.22 85.99

86.21 84.95 Aug-2009 DRY <84.95

86.21 84.95 Oct-2009 DRY <84.95

86.21 84.95 May-2010 0.89 85.32

86.21 84.95 Sep-2010 DRY <84.95

86.21 84.95 Nov-2010 DRY <84.95

86.21 84.95 May-2011 0.08 86.13

86.21 84.95 Sep-2011 DRY <84.95



Table E1:  Groundwater Elevations

North Algona Landfill

Monitor Top of Pipe Elevation Ground Elevation Date Water Depth From Water elevation

(mASL) (mASL)  Top of Pipe (m) (mASL)

86.21 84.95 May-2012 1.01 85.20

86.21 84.95 Nov-2012 DRY <84.95

86.21 84.95 May-2013 Over Top of Pipe >86.21

86.21 84.95 Aug-2013 DRY <84.95

86.21 84.95 Nov-2013 DRY <84.95

86.21 84.95 May-2014 0.18 86.03

86.21 84.95 Aug-2014 DRY <84.95

86.21 84.95 May-2015 0.90 85.31

86.21 84.95 Sep-2016 DRY <84.95

86.21 84.95 Dec-2016 DRY <84.95

86.21 84.95 May-2017 Over Top of Pipe >86.21

86.21 84.95 Dec-2017 DRY <84.95

86.21 84.95 Jun-2018 1.05 85.16

86.21 84.95 Dec-2018 DRY <84.95

86.21 84.95 Jul-2019 1.03 85.18

86.21 84.95 Nov-2019 DRY <84.95

86.21 84.95 May-2020 0.25 85.96

86.21 84.95 Oct-2020 DRY <84.95

86.21 84.95 Apr-2021 0.51 85.70

86.21 84.95 Nov-2021 DRY <84.95

86.21 84.95 Apr-2022 0.67 85.54

86.21 84.95 Dec-2022 DRY <84.95

86.21 84.95 May-2023 0.30 85.54

86.21 84.95 Oct-2023 DRY <84.95

86.21 84.95 Apr-2024 DRY <84.95

86.21 84.95 Dec-2024 DRY <84.96

MP2 84.21 83.22 Jun-2000 1.05 83.16

84.21 83.22 Aug-2000 1.59 82.62

84.21 83.22 Jun-2001 1.47 82.74

84.21 83.22 Aug-2001 2.12 82.09

84.21 83.22 Nov-2001 2.03 82.18

84.21 83.22 Oct-2002 2.22 81.99

84.21 83.22 Jun-2003 1.31 82.90

84.21 83.22 Aug-2003 1.65 82.56

84.21 83.22 Nov-2003 2.22 81.99

84.21 83.22 Apr-2004 1.15 83.06

84.21 83.22 Aug-2004 2.06 82.15

84.21 83.22 Sep-2004 2.29 81.92

84.21 83.22 May-2005 0.92 83.29

84.21 83.22 Aug-2005 2.29 81.92

84.21 83.22 Dec-2005 1.92 82.29

84.21 83.22 May-2006 1.18 83.03

84.21 83.22 Sep-2006 1.90 82.31

84.21 83.22 Nov-2006 1.73 82.48

84.21 83.22 Apr-2007 1.18 83.03

84.21 83.22 Aug-2007 1.90 82.31

84.21 83.22 Oct-2007 2.05 82.16

84.21 83.22 Apr-2008 0.90 83.31

84.21 83.22 Aug-2008 1.95 82.26

84.21 83.22 Nov-2008 1.95 82.26

84.21 83.22 Apr-2009 1.10 83.11

84.21 83.22 Aug-2009 1.91 82.30

84.21 83.22 Oct-2009 2.16 82.05

84.21 83.22 May-2010 1.49 82.72

84.21 83.22 Sep-2010 2.08 82.13



Table E1:  Groundwater Elevations

North Algona Landfill

Monitor Top of Pipe Elevation Ground Elevation Date Water Depth From Water elevation

(mASL) (mASL)  Top of Pipe (m) (mASL)

84.21 83.22 Nov-2010 1.71 82.50

84.21 83.22 May-2011 1.01 83.20

84.21 83.22 Sep-2011 2.19 82.02

84.21 83.22 May-2012 1.45 82.76

84.21 83.22 Nov-2012 2.04 82.17

84.21 83.22 May-2013 1.01 83.20

84.21 83.22 Aug-2013 1.64 82.57

84.21 83.22 Nov-2013 1.96 82.25

84.21 83.22 May-2014 1.06 83.15

84.21 83.22 Aug-2014 1.85 82.36

84.21 83.22 May-2015 1.48 82.73

84.21 83.22 Sep-2016 1.98 82.23

84.21 83.22 Dec-2016 1.90 82.31

84.21 83.22 May-2017 0.84 83.37

84.21 83.22 Dec-2017 1.79 82.42

84.21 83.22 Jun-2018 1.41 82.80

84.21 83.22 Dec-2018 1.51 82.70

84.21 83.22 Jul-2019 1.34 82.87

84.21 83.22 Nov-2019 1.98 82.23

84.21 83.22 May-2020 1.11 83.10

84.21 83.22 Oct-2020 1.90 82.31

84.21 83.22 Apr-2021 1.29 82.92

84.21 83.22 Nov-2021 1.94 82.27

84.21 83.22 Apr-2022 1.35 82.86

84.21 83.22 Dec-2022 2.05 82.16

84.21 83.22 May-2023 1.02 83.19

84.21 83.22 Oct-2023 2.13 82.08

84.21 83.22 Apr-2024 1.60 82.61

84.21 83.22 Dec-2024 1.82 82.39

MP2 84.21 83.22 Jun-2000 0.95 83.26

(surface 84.21 83.22 Aug-2000 DRY <83.22

water level) 84.21 83.22 Jun-2001 DRY <83.22

84.21 83.22 Aug-2001 DRY <83.22

84.21 83.22 Nov-2001 DRY <83.22

84.21 83.22 Oct-2002 DRY <83.22

84.21 83.22 Jun-2003 DRY <83.22

84.21 83.22 Aug-2003 DRY <83.22

84.21 83.22 Nov-2003 DRY <83.22

84.21 83.22 Apr-2004 DRY <83.22

84.21 83.22 Aug-2004 DRY <83.22

84.21 83.22 Sep-2004 DRY <83.22

84.21 83.22 May-2005 DRY <83.22

84.21 83.22 Aug-2005 DRY <83.22

84.21 83.22 Dec-2005 DRY <83.22

84.21 83.22 May-2006 DRY <83.22

84.21 83.22 Sep-2006 DRY <83.22

84.21 83.22 Nov-2006 DRY <83.22

84.21 83.22 Apr-2007 DRY <83.22

84.21 83.22 Aug-2007 DRY <83.22

84.21 83.22 Oct-2007 DRY <83.22

84.21 83.22 Apr-2008 DRY <83.22

84.21 83.22 Aug-2008 DRY <83.22

84.21 83.22 Nov-2008 DRY <83.22



Table E1:  Groundwater Elevations

North Algona Landfill

Monitor Top of Pipe Elevation Ground Elevation Date Water Depth From Water elevation

(mASL) (mASL)  Top of Pipe (m) (mASL)

84.21 83.22 Apr-2009 DRY <83.22

84.21 83.22 Aug-2009 DRY <83.22

84.21 83.22 Oct-2009 DRY <83.22

84.21 83.22 May-2010 DRY <83.22

84.21 83.22 Sep-2010 DRY <83.22

84.21 83.22 Nov-2010 DRY <83.22

84.21 83.22 May-2011 DRY <83.22

84.21 83.22 Sep-2011 DRY <83.22

84.21 83.22 May-2012 DRY <83.22

84.21 83.22 Nov-2012 DRY <83.22

84.21 83.22 May-2013 DRY <83.22

84.21 83.22 Aug-2013 DRY <83.22

84.21 83.22 Nov-2013 DRY <83.22

84.21 83.22 May-2014 DRY <83.22

84.21 83.22 Aug-2014 DRY <83.22

84.21 83.22 May-2015 DRY <83.22

84.21 83.22 Sep-2016 DRY <83.22

84.21 83.22 Dec-2016 DRY <83.22

84.21 83.22 May-2017 0.91 83.30

84.21 83.22 Dec-2017 DRY <83.22

84.21 83.22 Jun-2018 DRY <83.22

84.21 83.22 Dec-2018 DRY <83.22

84.21 83.22 Jul-2019 DRY <83.22

84.21 83.22 Nov-2019 DRY <83.22

84.21 83.22 Apr-21 DRY <83.22

84.21 83.22 Nov-21 DRY <83.22

84.21 83.22 Apr-2022 DRY <83.22

84.21 83.22 Dec-2022 DRY <83.22

84.21 83.22 May-2023 DRY <83.23

84.21 83.22 Oct-2023 DRY <83.24

84.21 83.22 Apr-2024 DRY <83.24

84.21 83.22 Dec-2024 DRY <83.25

MP3 83.02 82.07 May-2001 2.34 80.68

83.02 82.07 Jun-2001 0.42 82.60

83.02 82.07 Aug-2001 1.02 82.00

82.91 82.07 Nov-2001 0.94 81.97

82.91 82.07 Oct-2002 1.13 81.78

82.91 82.07 Jun-2003 0.20 82.71

82.91 82.07 Aug-2003 0.56 82.35

82.91 82.07 Nov-2003 1.13 81.78

82.91 82.07 Apr-2004 0.05 82.86

82.91 82.07 Aug-2004 1.09 81.82

82.91 82.07 Sep-2004 1.18 81.73

82.91 82.07 May-2005 -0.20 83.11

82.91 82.07 Aug-2005 1.18 81.73

82.91 82.07 Dec-2005 0.86 82.05

82.91 82.07 May-2006 > 82.91

82.91 82.07 Sep-2006 0.43 82.48

82.91 82.07 Nov-2006 0.50 82.41

82.91 82.07 Apr-2007 0.11 82.80

82.91 82.07 Aug-2007 0.22 82.69

82.91 82.07 Oct-2007 0.93 81.98

82.91 82.07 Apr-2008 -0.02 82.93

82.91 82.07 Aug-2008 0.20 82.71



Table E1:  Groundwater Elevations

North Algona Landfill

Monitor Top of Pipe Elevation Ground Elevation Date Water Depth From Water elevation

(mASL) (mASL)  Top of Pipe (m) (mASL)

82.91 82.07 Nov-2008 0.87 82.04

82.91 82.07 Apr-2009 0.03 82.88

82.91 82.07 Aug-2009 0.81 82.10

82.91 82.07 Oct-2009 1.04 81.87

82.91 82.07 May-2010 0.39 82.52

82.91 82.07 Sep-2010 0.99 81.92

82.91 82.07 Nov-2010 0.62 82.29

82.91 82.07 May-2011 Over Top of Pipe > 82.91

82.91 82.07 Sep-2011 1.10 81.81

82.91 82.07 May-2012 0.31 82.60

82.91 82.07 Nov-2012 0.96 81.95

82.91 82.07 May-2013 -0.01 82.92

82.91 82.07 Aug-2013 0.01 82.90

82.91 82.07 Nov-2013 0.86 82.05

82.91 82.07 May-2014 0.03 82.88

82.91 82.07 Aug-2014 0.66 82.25

82.91 82.07 May-2015 Over Top of Pipe > 82.91

82.91 82.07 Sep-2016 0.03 82.88

82.91 82.07 Dec-2016 0.81 82.10 Frozen @ 0.81

82.91 82.07 May-2017 Over Top of Pipe > 82.91

82.91 82.07 Dec-2017 0.73 82.18

82.91 82.07 Jun-2018 0.00 82.91

82.91 82.07 Dec-2018 1.02 81.89

82.91 82.07 Jul-2019 0.27 82.64

82.91 82.07 Nov-2019 0.75 82.16

82.91 82.07 May-2020 0.06 82.85

82.91 82.07 Oct-2020 DRY <80.39

82.91 82.07 Apr-2021 0.30 82.61

82.91 82.07 Nov-2021 0.98 81.93

82.91 82.07 Apr-2022 Over Top of Pipe 82.91

82.91 82.07 Dec-2022 1.03 81.88

82.91 82.07 May-2023 Over Top of Pipe 82.91

82.91 82.07 Oct-2023 0.04 82.87

82.91 82.07 Apr-2024 0.60 82.31

82.91 82.07 Dec-2024 0.83 82.08

MP3 82.91 82.07 May-2001 0.37 82.54

(surface 82.91 82.07 Jun-2001 0.42 82.49

water level) 82.91 82.07 Aug-2001 DRY <82.07

82.91 82.07 Nov-2001 DRY <82.07

82.91 82.07 Oct-2002 DRY <82.07

82.91 82.07 Jun-2003 0.24 82.67

82.91 82.07 Aug-2003 0.60 82.31

82.91 82.07 Nov-2003 DRY <82.07

82.91 82.07 Apr-2004 0.06 82.85

82.91 82.07 Aug-2004 DRY <82.07

82.91 82.07 Sep-2004 DRY <82.07

82.91 82.07 May-2005 -0.20 83.11

82.91 82.07 Aug-2005 DRY <82.07

82.91 82.07 Dec-2005 DRY <82.07

82.91 82.07 May-2006 Over Top of Pipe > 82.91

82.91 82.07 Sep-2006 0.71 82.20



Table E1:  Groundwater Elevations

North Algona Landfill

Monitor Top of Pipe Elevation Ground Elevation Date Water Depth From Water elevation

(mASL) (mASL)  Top of Pipe (m) (mASL)

82.91 82.07 Nov-2006 0.67 82.24

82.91 82.07 Apr-2007 0.18 82.73

82.91 82.07 Apr-2008 -0.02 82.93

82.91 82.07 Aug-2008 DRY <82.07

82.91 82.07 Nov-2008 DRY <82.07

82.91 82.07 Apr-2009 0.03 82.88

82.91 82.07 Aug-2009 0.72 82.19

82.91 82.07 Oct-2009 DRY <82.07

82.91 82.07 May-2010 0.40 82.51

82.91 82.07 Sep-2010 DRY <82.07

82.91 82.07 Nov-2010 DRY <82.07

82.91 82.07 May-2011 Over Top of Pipe > 82.91

82.91 82.07 Sep-2011 DRY <82.07

82.91 82.07 May-2012 0.34 82.57

82.91 82.07 Nov-2012 0.70 82.21

82.91 82.07 May-2013 -0.01 82.92

82.91 82.07 Aug-2013 0.51 82.40

82.91 82.07 Nov-2013 DRY <82.07

82.91 82.07 May-2014 0.03 82.88

82.91 82.07 Aug-2014 0.66 82.25

82.91 82.07 May-2015 Over Top of Pipe > 82.91

82.91 82.07 Sep-2016 Dry <82.07

82.91 82.07 Dec-2016 0.81 82.1 Frozen @ 0.81

82.91 82.07 May-2017 Over Top of Pipe > 82.91

82.91 82.07 Jun-2018 0.32 82.6

82.91 82.07 Dec-2018 0.69 82.2 Frozen @ 0.69

82.91 82.07 Jul-2019 0.29 82.6

82.91 82.07 Nov-2019 0.91 82.0

82.91 82.07 May-2020 0.00 82.91

82.91 82.07 Oct-2020 0.05 82.86

82.91 82.07 Apr-2021 0.33 82.58

82.91 82.07 Nov-2021 Dry <82.07

82.91 82.07 Apr-2022 Over Top of Pipe > 82.91

82.91 82.07 Dec-2022 Dry <82.07

82.91 82.07 May-2023 Over Top of Pipe > 82.91

82.91 82.07 Oct-2023 DRY <82.07

82.91 82.07 Apr-2024 0.68 82.23

82.91 82.07 Dec-2024 Frozen <82.07

MP4 84.59 83.58 May-2001 2.47 82.12

84.59 83.58 Jun-2001 1.56 83.03

84.59 83.58 Aug-2001 2.24 82.35

84.56 83.58 Nov-2001 2.23 82.33

84.56 83.58 Oct-2002 2.53 82.03

84.56 83.58 Jun-2003 1.26 83.30

84.56 83.58 Aug-2003 1.73 82.83

84.56 83.58 Nov-2003 2.53 82.03

84.56 83.58 Apr-2004 0.99 83.57

84.56 83.58 Aug-2004 2.25 82.31

84.56 83.58 Sep-2004 2.50 82.06

84.56 83.58 May-2005 0.52 84.04

84.56 83.58 Aug-2005 2.50 82.06

84.56 83.58 Dec-2005 2.05 82.51



Table E1:  Groundwater Elevations

North Algona Landfill

Monitor Top of Pipe Elevation Ground Elevation Date Water Depth From Water elevation

(mASL) (mASL)  Top of Pipe (m) (mASL)

84.56 83.58 May-2006 1.17 83.39

84.56 83.58 Sep-2006 2.06 82.50

84.56 83.58 Nov-2006 1.78 82.78

84.56 83.58 Apr-2007 0.99 83.57

84.56 83.58 Apr-2008 0.38 84.18

84.56 83.58 Aug-2008 2.08 82.48

84.56 83.58 Nov-2008 2.15 82.41

84.56 83.58 Apr-2009 0.99 83.57

84.56 83.58 Aug-2009 2.03 82.53

84.56 83.58 Oct-2009 DRY <81.65

84.56 83.58 May-2010 1.53 83.03

84.56 83.58 Sep-2010 2.27 82.29

84.56 83.58 Nov-2010 1.82 82.74

84.56 83.58 May-2011 0.75 83.81

84.56 83.58 Sep-2011 2.40 82.16

84.56 83.58 May-2012 1.48 83.08

84.56 83.58 Nov-2012 2.34 82.22

84.56 83.58 May-2013 0.07 84.49

84.56 83.58 Aug-2013 1.71 82.85

84.56 83.58 Nov-2013 DRY <81.65

84.56 83.58 May-2014 0.86 83.70

84.56 83.58 Aug-2014 1.98 82.58

84.56 83.58 May-2015 1.50 83.06

84.56 83.58 Sep-2016 2.15 82.41

84.56 83.58 Dec-2016 2.07 82.49

84.56 83.58 May-2017 0.00 84.56

84.56 83.58 Dec-2017 1.90 82.66

84.56 83.58 Jun-2018 1.45 83.11

84.56 83.58 Dec-2018 2.27 82.29

84.56 83.58 Jul-2019 1.41 83.15

84.56 83.58 Nov-2019 2.27 82.29

84.56 83.58 May-2020 1.00 83.56

84.56 83.58 Oct-2020 2.18 82.38

84.56 83.58 Apr-2021 1.14 83.42

84.56 83.58 Nov-2021 2.10 82.46

84.56 83.58 Apr-2022 1.29 83.27

84.56 83.58 Dec-2022 2.25 82.31

84.56 83.58 May-2023 0.92 83.64

84.56 83.58 Oct-2023 DRY 84.56

84.56 83.58 Apr-2024 1.63 82.93

84.56 83.58 Dec-2024 2.50 82.06

MP5 84.00 83.05 May-2001 2.35 81.65

84.00 83.05 Jun-2001 2.21 81.79

84.00 83.05 Aug-2001 DRY <81.07

83.98 83.05 Nov-2001 DRY <81.07

83.98 83.05 Oct-2002 2.66 81.32

83.98 83.05 Jun-2003 1.82 82.16

83.98 83.05 Aug-2003 2.41 81.57

83.98 83.05 Nov-2003 2.66 81.32

83.98 83.05 Apr-2004 1.60 82.38

83.98 83.05 Aug-2004 DRY <81.07

83.98 83.05 Sep-2004 DRY <81.07



Table E1:  Groundwater Elevations

North Algona Landfill

Monitor Top of Pipe Elevation Ground Elevation Date Water Depth From Water elevation

(mASL) (mASL)  Top of Pipe (m) (mASL)

83.98 83.05 May-2005 1.25 82.73

83.98 83.05 Aug-2005 DRY <81.07

83.98 83.05 Dec-2005 DRY <81.07

83.98 83.05 May-2006 1.77 82.21

83.98 83.05 Sep-2006 DRY <81.07

83.98 83.05 Nov-2006 2.42 81.56

83.98 83.05 Apr-2007 1.44 82.54

83.98 83.05 Apr-2008 0.80 83.18

83.98 83.05 Aug-2008 DRY <81.07

83.98 83.05 Nov-2008 DRY <81.07

83.98 83.05 Apr-2009 1.64 82.34

83.98 83.05 Aug-2009 DRY <81.07

83.98 83.05 Oct-2009 DRY <81.07

83.98 83.05 May-2010 2.15 81.83

83.98 83.05 Sep-2010 DRY <81.07

83.98 83.05 Nov-2010 DRY <81.07

83.98 83.05 May-2011 1.38 82.60

83.98 83.05 Sep-2011 DRY <81.07

83.98 83.05 May-2012 2.13 81.85

83.98 83.05 Nov-2012 DRY <81.07

83.98 83.05 May-2013 1.31 82.67

83.98 83.05 Aug-2013 2.35 81.63

83.98 83.05 Nov-2013 DRY <81.07

83.98 83.05 May-2014 1.39 82.59

83.98 83.05 Aug-2014 2.41 81.57

83.98 83.05 May-2015 2.08 81.90

83.98 83.05 Sep-2016 DRY <81.07

83.98 83.05 Dec-2016 DRY <81.07

83.98 83.05 May-2017 0.43 83.55

83.98 83.05 Dec-2017 2.50 81.48

83.98 83.05 Jun-2018 2.12 81.86

83.98 83.05 Dec-2018 1.24 82.74 Frozen @ 0.1.24

83.98 83.05 Jul-2019 2.08 81.90

83.98 83.05 Nov-2019 DRY <81.07

83.98 83.05 May-2020 1.70 82.28

83.98 83.05 Oct-2020 DRY <81.07

83.98 83.05 Apr-2021 1.66 82.32

83.98 83.05 Nov-2021 2.45 81.53

83.98 83.05 Apr-2022 1.89 82.09

83.98 83.05 Dec-2022 DRY <81.07

83.98 83.05 May-2023 1.56 82.42

83.98 83.05 Oct-2023 DRY <81.07

83.98 83.05 Apr-2024 2.30 81.68

83.98 83.05 Dec-2024 2.50 81.48

Bottom of Culvert Water Depth

SW1 79.91 76.21 Aug-2000 0.16 76.37

79.91 76.21 Jun-2001 No Flow 79.35

79.91 76.21 Aug-2001 DRY <76.21

79.91 76.21 Nov-2001 0.02 76.23

79.91 76.21 Oct-2002 DRY <76.21

79.91 76.21 Jun-2003 0.10 76.31

79.91 76.21 Apr-2004 not taken

79.91 76.21 Jun-2003 0.10 76.31

79.91 76.21 Mar-2005 Not Visible

79.91 76.21 May-2006 Not Visible

79.91 76.21 Apr-2007 not taken

79.91 76.21 Apr-2008 not taken

79.91 76.21 Apr-2009 0.76 76.97

79.91 76.21 May-2010 0.15 76.36



Table E1:  Groundwater Elevations

North Algona Landfill

Monitor Top of Pipe Elevation Ground Elevation Date Water Depth From Water elevation

(mASL) (mASL)  Top of Pipe (m) (mASL)

79.91 76.21 Sep-2010 0.76 76.97

79.91 76.21 Nov-2010 not taken 76.21

79.91 76.21 Apr-2022 0.23 76.44

79.91 76.21 May-2023 0.07 76.28

79.91 76.21 Oct-2023 not taken

SW2 78.91 78.31 Aug-2000 Dry <78.31

78.91 78.31 Jun-2001 No Flow 78.34

78.91 78.31 Aug-2001 DRY <78.31

78.91 78.31 Nov-2001 DRY <78.31

78.91 78.31 Oct-2002 DRY <78.31

78.91 78.31 Jun-2003 0.24 78.55

78.91 78.31 Apr-2004 0.44 78.75

78.91 78.31 Mar-2005 Not Visible

78.91 78.31 May-2006 0.43 78.74

78.91 78.31 Apr-2007 0.46 78.77

78.91 78.31 Apr-2008 0.33 78.58

78.91 78.31 Apr-2009 0.10 78.81

78.91 78.31 May-2010 0.22 78.69

78.91 78.31 Sep-2010 0.10 78.81

78.91 78.31 Nov-2010 not taken 78.91

78.91 78.31 Apr-2022 not taken

78.91 78.31 May-2023 not taken

78.91 78.31 Oct-2023 not taken

Note:  Monitors and mini-piezometers re-surveyed by Jp2g, November 2001.
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STANDARD SAMPLING PROTOCOL 
 
The following is a description of the monitoring procedures and protocols used for 
groundwater and surface water monitoring for landfill sites.  
 
Equipment Cleaning and Calibration 
Regardless of matrix, prior to traveling to the site to be sampled, all equipment such as 
water level indicators and multi-parameter meters must be cleaned and calibrated as 
specified by the equipment manufacturer.  Details of the cleaning and calibration should 
be recorded in the field notes.  
 
GROUNDWATER 
Monitoring Well Assessment  
provide an assessment of the status of all monitoring wells at the site;   
note any changes to the well and/or protective casing and record the physical condition 
of the well; and 
label all observation wells clearly and accurately on both the protective casing and well 
pipe. 
 
Groundwater Monitoring  
maintain and use an accurate, up-to-date list of all observation wells to be monitored; 
check all field equipment for cleanliness; and 
wear personnel protective equipment (i.e. gloves, protective glasses, splash guards) 
during all phases of work, and follow any appropriate health and safety plan procedures. 
 
Gas Detection in Wells (Prior to Measuring Water Levels) 
turn on gas meter and prepare for sampling atmospheric condition inside monitoring well; 
remove protective casing cover and well cap avoiding introduction of foreign materials 
into the well; 
immediately insert the probe attached to the gas meter into the well and wait for readings 
to stabilize; 
record the measurement in the appropriate column on the field data sheet or field book. 
 
Water Level Measurements (Prior to Purging)  
always take water level measurements prior to purging or sampling; 
do not move dedicated sampling devices such as the "Waterra" inertial pump prior to 
measuring the water level; reference the measurement from the same location each time 
(marked location or lowest point on pipe); 
lower the tape/probe into the wells - record the depth to water when the indicator 
(audible/visual) shows the water level has been reached; 
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measure the water level twice by raising and lowering the tape/probe; and 
record the measurement to the nearest cm (0.5 cm) in the appropriate column on the field 
data sheet or field book. 
 
Well Purging (Prior to Sampling)  
 
The purpose of purging is to remove the stagnant water from within a monitor (removal 
of all stagnant water) so that a representative water sample may be collected.  The 
procedures for purging are as follows: 
 
purge the well only after water levels have been confirmed; 
 
lift the tubing off the bottom of the well and "pump" all stagnant water from the well into a 
graduated container such as a bucket, pail or cylinder so that the purged volume can be 
measured and recorded; 
 
for low-yield wells, it is expected that either “no purge sampling techniques or low flow 
purging will be utilized (avoid purging well dry); 
 
under normal circumstances purged water may be discarded on the ground, away from 
the well to avoid the potential of water seeping back into the well; and 
 
allow a sufficient recovery period before sampling (not more than 48 hours). 

 

Field Measurements  
 
Field measurements are to be collected and recorded as outlined in the Certificate of 
Approval or the approved monitoring program.  
 
Well Sampling  
 
collect the water sample as soon as practical (not more than 48 hours) after purging 
starting at the least contaminated and proceeding to the most contaminated; 
 
lift tubing and check valve off bottom of well to avoid introducing unnecessary sediment 
into the sample and transfer some representative sample water into a clean, well rinsed 
container to conduct measurements of field parameters;  
 
lift the tubing and gently transfer a sample into a clean container and thoroughly mix to 
form a single representative sample; 
 
transfer the sample into a pre-labelled sample bottle; 
 
for samples that require filtering, attach the disposable filter onto the end of the tubing (a 
0.45 micron membrane filter should be used); 
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attempt to keep sample agitation to a minimum during sample transfer; 
 
store samples in a cooler, with ice packs to keep cool; 
 
conduct field measurements (these typically include: temperature, pH and conductivity; 
and 
 
transport samples to laboratory within the maximum hold time established by the 
laboratory (typically within a 48-hour period). 
 
Volatile Organic Compound (VOC) Sampling  
 
Volatile Organic Compounds (VOC) can be easily lost during sample collection, storage, 
and transportation.  The following sampling and handling protocols are adhered to. 
 
VOC samples are to be collected in special containers provided by the laboratory.  These 
typically include:  glass vials, preferably amber, with a minimum capacity of 20 ml and 
sealed with Septum tops; 
 
vials must be filled just to overflowing in such a manner that no air bubbles pass through 
the vial as it is being filled (this is easier to accomplish by inserting a 4’ length of ¼ “ poly 
tubing into the existing wattera tubing and filling the vial from the ¼” tubing); 
 
vials must then be sealed with the cap so that no air bubbles are entrapped within it; the 
septum is placed with the Teflon side face down toward the inside of the bottle; 
 
check for the presence of air bubbles by inverting the vial and tapping on hard surface; if 
air bubbles are present, discard the sample and re-sample; 
 
all VOC samples must be preserved as specified by the laboratory (typically with 1 to 2 
drops of Hydrochloric Acid (HCI)) and refrigerated or stored on ice until analysed; and 
 
VOC samples should be submitted in duplicate. 

 
Surface Water Sampling (General)  
 
Surface water samples should be collected at the same designated location during each 
sample event (do not collect samples from any station which is frozen, stagnant or 
otherwise not representative of normal conditions). 
 
if you must stand in the stream, position yourself downstream of the sample location to 
avoid contaminating the sample with sediment, debris, and other floating materials; 
all equipment must be thoroughly rinsed with distilled water at the beginning of each 
station to avoid cross-contamination; 
 
wear gloves to handle the sample bottles; 
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fill all bottles using an unpreserved transfer bottle (to avoid overflowing pre-preserved 
bottles); 
 
when sampling for dissolved metals, the sample must be filtered and placed in a separate 
metals bottle, while sampling for total metals, the sample is placed in a common bottle for 
metals that is provided by the laboratory;  
 
label and store all samples in the same manner as for groundwater samples; and 
 
conduct field measurements (these typically include: temperature, pH, conductivity, 
Dissolved Oxygen and Flow). 
 
Flow Measurements (General)  
 
Discharge flow measurements must be taken at designated stations. 
 
QA/QC Water Samples  
 
A field quality assurance and quality control program for all monitoring events will be 
established as follows: 
 
where groundwater or surface water samples are taken, a field blank in which a set of 
sample bottles is filled with distilled water at a known site or monitoring station is 
submitted to the laboratory for analysis along with the samples; 
 
where VOC samples are taken, a trip blank, in which 1 set of VOC vials are filled with 
distilled water (at the laboratory or office) prior to going to the field and accompanies the 
sample bottles until they are returned to the lab; and 
 
duplicate of at least one sample set per sampling event or 1 duplicate for every 10 
groundwater samples (do not identify the well number to the laboratory, but have it 
recorded in the field notes) use the sampling technique as for observation wells. 
 
SAMPLING  
 
Station Sampling Order 
 
The stations will be sampled beginning with those wells exhibiting the lowest chemical 
concentrations and then moving on to wells with greater chemical concentrations. 

 
Monitoring Periods  

 
The monitoring periods are as recommended in either the annual report or the Certificate 
of Approval. 
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Analytical Parameters 
 
Analysis will be as recommended in either the annual report or the Certificate of Approval. 
 
Gas Detection of On-site Buildings 
 
Gas detection in on-site buildings is to be included as part of regular monitoring.  
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Table H1:  Groundwater Quality Data

North Algona Landfill Monitoring

Monitor Number ->

Date Sampled ODWS (PWQO) Aug-00 Jun-01 Oct-02 Aug-03 Aug-04 Aug-05

Parameters

Fluoride 2.40 0.98 0.52 0.50

Chloride 250 4.0 4.0 5.0 4 6 5

N-NO2 (Nitrite) 1.00 < 0.10 <0.10 <0.10 <0.10 <0.10 <0.10

N-NO3 (Nitrate) 10.00 < 0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Phosphate

Sulphate 500 88 91 88 89 84 82

Calcium 69 61 62 65 58 60

Magnesium 25 20 25 24 23 22

Sodium 200 14 15 17 15 19 13

Potassium 3 2 3 4 3 3

Aluminum 0.1 (0.075)

Barium 1.00 0.05 0.05 0.05

Beryllium *

Boron 5 (0.2) 0.140 0.120 0.070 0.11 0.11 0.14

Cadmium * 0.005

Chromium 0.050

Cobalt (0.0009)

Conductivity (microS/cm) 531 545 511

Copper 1 (0.005) < 0.01 <0.001 0.001 <0.001 0.001 <0.001

Iron 0.3 (0.3) 0.050 0.010 0.100 <0.01 <0.01 <0.03

Lead * 0.010

Manganese 0.050 0.050 0.020 0.033 0.02 0.02 0.02

Molybdenum

Nickel

Phosphorus

Silicon

Silver 0.05 (0.0001)

Strontium 3.700 3.950 4.640 4.70 4.07 3.87

Sulphur

Thallium

Tin

Titanium

Vanadium

Zinc 5 (0.03)

Hardness 80 - 100

Alkalinity as CaCO3 30 - 500 (Note 1) 214 201 213 201 208 207

TKN 0.160 0.080 0.090 <0.05 0.11 <0.05

N-NH3 (Ammonia) 0.030 <0.02 0.070 0.02 0.05 0.02

Organic Nitrogen 0.15 0.130 <0.080 0.020 <0.05 0.060

Phenols 0.014 0.001 <0.001 <0.001 <0.001 <0.001

BOD

COD 5.0 <5 6.0 <5 <5 <5

TDS 500 300 340 361 345 354 332

Ion Balance 0.90 0.96 0.99 0.93 0.91

Field Measured

Water Temp. (
o
C) 15.0 16.2 12.5 7.9 12.0 12.1 11.0

Conductivity (microS/cm) 420 532 516 493 934 509

pH (pH units) 6.5 - 8.5 (6.5-8.5) 7.33 7.96 8.06 7.99 6.65 7.58

Notes:

All values reported in mg/L unless otherwise noted

Shaded values exceed ODWS (Ontario Drinking Water Standards, August 2000) or PWQO

*  Provincial Water Quality Objectives (PWQO) related to hardness

(1) alkalinity PWQO should not be decreased by more than 25% of the natural condition

1-I
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Table H1:  Groundwater Quality Data

North Algona Landfill Monitoring

Monitor Number ->

Date Sampled ODWS (PWQO)

Parameters

Fluoride 2.40

Chloride 250

N-NO2 (Nitrite) 1.00

N-NO3 (Nitrate) 10.00

Phosphate

Sulphate 500

Calcium

Magnesium

Sodium 200

Potassium

Aluminum 0.1 (0.075)

Barium 1.00

Beryllium *

Boron 5 (0.2)

Cadmium * 0.005

Chromium 0.050

Cobalt (0.0009)

Conductivity (microS/cm)

Copper 1 (0.005)

Iron 0.3 (0.3)

Lead * 0.010

Manganese 0.050

Molybdenum

Nickel

Phosphorus

Silicon

Silver 0.05 (0.0001)

Strontium

Sulphur

Thallium

Tin

Titanium

Vanadium

Zinc 5 (0.03)

Hardness 80 - 100

Alkalinity as CaCO3 30 - 500 (Note 1)

TKN

N-NH3 (Ammonia)

Organic Nitrogen 0.15

Phenols

BOD

COD

TDS 500

Ion Balance

Field Measured

Water Temp. (
o
C) 15.0

Conductivity (microS/cm)

pH (pH units) 6.5 - 8.5 (6.5-8.5)

Notes:

All values reported in mg/L unless otherwise noted

Shaded values exceed ODWS (Ontario Drinking Water Standards, August 2000) or PWQO

*  Provincial Water Quality Objectives (PWQO) related to hardness

(1) alkalinity PWQO should not be decreased by more than 25% of the natural condition

Sep-06 Aug-07 Aug-08 Apr-09 May-10 May-10

BH 4

QA/QC

0.52 0.49 0.53 0.50 0.55 0.54

8 7 4 6 6 7

<0.10 <0.10 <0.10 <0.01 <0.10 <0.10

0.150 <0.10 <0.10 <0.10 <0.10 <0.10

85 84 84 81 85 84

67 68 60 65 60 59

25 26 23 26 23 23

16 16 14 16 15 15

3 3 3 3.1 3 3

0.05 0.06 0.05 0.05 0.05 0.05

0.13 0.13 0.13 0.12 0.12 0.12

756 569 542 540 551

0.020 0.004 <0.001 <0.001 <0.001

<0.03 <0.03 <0.03 <0.03 0.040

0.03 0.02 0.07 0.04 0.01 0.02

4.30 4.26 4.27 4.10 4.49 4.46

215 210 200 224 202 206

<0.05 0.34 0.30 <0.10 <0.10

0.03 <0.02 0.05 <0.05 <0.02 <0.02

< 0.34 0.25 <0.10 <0.10

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001

<5 <5 5.0 <4 <5 <5

374 370 352 355 351 358

0.98

10.0 10.8 12.0 10.3 10.8

458 418 514 577 525

6.69 7.04 7.34 8.00 8.10

1-I
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Table H1:  Groundwater Quality Data

North Algona Landfill Monitoring

Monitor Number ->

Date Sampled ODWS (PWQO)

Parameters

Fluoride 2.40

Chloride 250

N-NO2 (Nitrite) 1.00

N-NO3 (Nitrate) 10.00

Phosphate

Sulphate 500

Calcium

Magnesium

Sodium 200

Potassium

Aluminum 0.1 (0.075)

Barium 1.00

Beryllium *

Boron 5 (0.2)

Cadmium * 0.005

Chromium 0.050

Cobalt (0.0009)

Conductivity (microS/cm)

Copper 1 (0.005)

Iron 0.3 (0.3)

Lead * 0.010

Manganese 0.050

Molybdenum

Nickel

Phosphorus

Silicon

Silver 0.05 (0.0001)

Strontium

Sulphur

Thallium

Tin

Titanium

Vanadium

Zinc 5 (0.03)

Hardness 80 - 100

Alkalinity as CaCO3 30 - 500 (Note 1)

TKN

N-NH3 (Ammonia)

Organic Nitrogen 0.15

Phenols

BOD

COD

TDS 500

Ion Balance

Field Measured

Water Temp. (
o
C) 15.0

Conductivity (microS/cm)

pH (pH units) 6.5 - 8.5 (6.5-8.5)

Notes:

All values reported in mg/L unless otherwise noted

Shaded values exceed ODWS (Ontario Drinking Water Standards, August 2000) or PWQO

*  Provincial Water Quality Objectives (PWQO) related to hardness

(1) alkalinity PWQO should not be decreased by more than 25% of the natural condition

May-11 May-12 May-12 May-13 May-13 May-14

BH 4 BH 7

QA/QC QA/QC

0.53 0.53 0.53 0.49 0.50 0.50

6 5 6 5 5 4

<0.10 <0.10 <0.10 <0.10 <0.10 < 0.10

<0.10 <0.10 <0.10 0.13 <0.10 < 0.10

86 84 84 82 84 89

60 57 56 60 60 64

23 21 21 27 27 23

15 14 14 16 17 15

3 3 3 3 3 3

0.05 0.05 0.05 0.05 0.05 0.05

< 0.0001

0.10 0.13 0.11 0.09 0.09 0.10

539 539 540 538 538 553

<0.001 <0.001 <0.001 <0.001 <0.001 < 0.002

0.070 <0.03 <0.03 <0.03 <0.03 0.007

0.03 0.04 0.02 0.03 0.03 0.01

4.37 4.38 3.90 4.11 4.01 4.51

204 202 203 200 199 189

0.12 <0.10 <0.10 <0.10 <0.10 < 0.05

<0.02 <0.02 <0.02 0.03 0.04 < 0.01

<0.10 <0.10 <0.10 <0.10 < 0.05

<0.001 <0.001 <0.001 <0.001 <0.001 < 0.001

<5 <5 <5 <5 <5 < 5

350 350 351 350 350 313

0.996

9.3 10.7 10.5 10.3

390 465 533 472

7.40 8.0 7.9 8.20

1-I
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Table H1:  Groundwater Quality Data

North Algona Landfill Monitoring

Monitor Number ->

Date Sampled ODWS (PWQO)

Parameters

Fluoride 2.40

Chloride 250

N-NO2 (Nitrite) 1.00

N-NO3 (Nitrate) 10.00

Phosphate

Sulphate 500

Calcium

Magnesium

Sodium 200

Potassium

Aluminum 0.1 (0.075)

Barium 1.00

Beryllium *

Boron 5 (0.2)

Cadmium * 0.005

Chromium 0.050

Cobalt (0.0009)

Conductivity (microS/cm)

Copper 1 (0.005)

Iron 0.3 (0.3)

Lead * 0.010

Manganese 0.050

Molybdenum

Nickel

Phosphorus

Silicon

Silver 0.05 (0.0001)

Strontium

Sulphur

Thallium

Tin

Titanium

Vanadium

Zinc 5 (0.03)

Hardness 80 - 100

Alkalinity as CaCO3 30 - 500 (Note 1)

TKN

N-NH3 (Ammonia)

Organic Nitrogen 0.15

Phenols

BOD

COD

TDS 500

Ion Balance

Field Measured

Water Temp. (
o
C) 15.0

Conductivity (microS/cm)

pH (pH units) 6.5 - 8.5 (6.5-8.5)

Notes:

All values reported in mg/L unless otherwise noted

Shaded values exceed ODWS (Ontario Drinking Water Standards, August 2000) or PWQO

*  Provincial Water Quality Objectives (PWQO) related to hardness

(1) alkalinity PWQO should not be decreased by more than 25% of the natural condition

May-15 Sep-16 May-17 Jun-18 Jul-19 May-20

0.45 0.5 < 0.1 < 0.1 0.11 0.12

4.92 5.3 52.4 43.7 83 72

<0.05 0.2 < 0.05 < 0.05     <0.10 < 0.10

<0.05 0.1 1.89 2.09 2.93 3.6

84.5 88 56 55 64 60

59.8 61 155 130 157 141

22.9 24.1 53 43.4 48 44

14.3 16.4 42.2 38.2 35 36

3.11 2.9 5.4 5.4 6 6

0.048 0.048 0.21 0.188 0.23 0.23

0.105 0.11 0.208 0.17 0.16 0.19

521 1140 917 1030 1130

<0.003 < 0.002 0.005 < 0.002 0.001 0.001

<0.010 < 0.005 0.008 < 0.005     <0.03 < 0.03

0.018 0.011 0.035 0.017 0.02 0.02

3.83 4.22 3.08 2.28 1.82 2

252 606 503 590 533

195 206 476 373 503 458

<0.10 0.42 0.38 0.1 0.35 0.271

<0.02 < 0.01 < 0.01 0.02 0.023 0.014

< 0.10

<0.001 < 0.001 0.003 < 0.001    <0.001 < 0.001

<5 < 5 18 < 5        <5 7

300 323 650 540 670 734

9.7 11.9 8.5 9.1 8.9 8.5

574 567 1125 638 1224 1035

8.00 7.7 7.0 9.1 7.0 7.1

1-I
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May 2025 17-6041I

Table H1:  Groundwater Quality Data

North Algona Landfill Monitoring

Monitor Number ->

Date Sampled ODWS (PWQO)

Parameters

Fluoride 2.40

Chloride 250

N-NO2 (Nitrite) 1.00

N-NO3 (Nitrate) 10.00

Phosphate

Sulphate 500

Calcium

Magnesium

Sodium 200

Potassium

Aluminum 0.1 (0.075)

Barium 1.00

Beryllium *

Boron 5 (0.2)

Cadmium * 0.005

Chromium 0.050

Cobalt (0.0009)

Conductivity (microS/cm)

Copper 1 (0.005)

Iron 0.3 (0.3)

Lead * 0.010

Manganese 0.050

Molybdenum

Nickel

Phosphorus

Silicon

Silver 0.05 (0.0001)

Strontium

Sulphur

Thallium

Tin

Titanium

Vanadium

Zinc 5 (0.03)

Hardness 80 - 100

Alkalinity as CaCO3 30 - 500 (Note 1)

TKN

N-NH3 (Ammonia)

Organic Nitrogen 0.15

Phenols

BOD

COD

TDS 500

Ion Balance

Field Measured

Water Temp. (
o
C) 15.0

Conductivity (microS/cm)

pH (pH units) 6.5 - 8.5 (6.5-8.5)

Notes:

All values reported in mg/L unless otherwise noted

Shaded values exceed ODWS (Ontario Drinking Water Standards, August 2000) or PWQO

*  Provincial Water Quality Objectives (PWQO) related to hardness

(1) alkalinity PWQO should not be decreased by more than 25% of the natural condition

Apr-21 Apr-22 Jun-23 Apr-24

0.14 0.16 0.26 0.25

59 53 75 43

<0.50 <0.10 <0.10 <0.10

2.01 1.35 1.44 0.65

48 45 65 58

128 131 132 121

41 40 46 40

37 37 34 32

6 6 5 5

0.19 0.2 0.15

0.15 0.16 0.16 0.16

1010 1000 987 889

0.003 0.001 0.004 0.001

0.03 <0.03 <0.03 <0.03

0.02 0.01 0.02 0.01

2.14 1.75 3.01 2.37

438 462 430 389

0.338 0.246 0.366 0.306

<0.010 <0.010 <0.020 0.165

<0.001 <0.001 <0.001 <0.001

<5 <5 <5 <5

656 650 642 578

9.4 9.0 9.5 8.3

1019 978 1140 1020

6.7 6.8 7.7 7.5

1-I
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May 2025 17-6041I

Table H1:  Groundwater Quality Data

North Algona Landfill Monitoring

Monitor Number ->

Date Sampled ODWS (PWQO)

Parameters

Fluoride 2.40

Chloride 250

N-NO2 (Nitrite) 1.00

N-NO3 (Nitrate) 10.00

Phosphate

Sulphate 500

Calcium

Magnesium

Sodium 200

Potassium

Aluminum 0.1 (0.075)

Barium 1.00

Beryllium *

Boron 5 (0.2)

Cadmium * 0.005

Chromium 0.050

Cobalt (0.0009)

Conductivity (microS/cm)

Copper 1 (0.005)

Iron 0.3 (0.3)

Lead * 0.010

Manganese 0.050

Molybdenum

Nickel

Phosphorus

Silicon

Silver 0.05 (0.0001)

Strontium

Sulphur

Thallium

Tin

Titanium

Vanadium

Zinc 5 (0.03)

Hardness 80 - 100

Alkalinity as CaCO3 30 - 500 (Note 1)

TKN

N-NH3 (Ammonia)

Organic Nitrogen 0.15

Phenols

BOD

COD

TDS 500

Ion Balance

Field Measured

Water Temp. (
o
C) 15.0

Conductivity (microS/cm)

pH (pH units) 6.5 - 8.5 (6.5-8.5)

Notes:

All values reported in mg/L unless otherwise noted

Shaded values exceed ODWS (Ontario Drinking Water Standards, August 2000) or PWQO

*  Provincial Water Quality Objectives (PWQO) related to hardness

(1) alkalinity PWQO should not be decreased by more than 25% of the natural condition

Aug-00 Jun-01 Oct-02 Aug-03 Aug-04 Aug-05

0.31 0.12 0.13

84 83 63 79 69 69

< 0.10 <0.10 <0.10 <0.10 <0.10 <0.10

2.08 3.88 3.76 4.95 2.14 2.22

119 143 100 124 72 77

169 216 169 200 136 154

57 47 44 51 39 41

36 33 41 53 40 47

8 6 7 9 7 8

0.160 0.130 0.200

0.30 0.23 0.26 0.32 0.23 0.35

1340 1151 1190

< 0.01 0.002 0.003 0.004 0.022 0.180

< 0.01 <0.01 <0.01 0.010 <0.01 5.230

1.82 0.18 0.09 <0.005 <0.01 0.72

0.505 0.461 0.331 0.369 0.328 0.436

563 554 507 504 477 522

0.56 0.44 0.46 0.36 0.33

0.20 <0.02 0.06 0.07 0.09 0.08

0.36 <0.44 0.40 0.29 0.40 0.25

0.004 <0.001 <0.001 <0.001 <0.001 <0.001

13 5 12 9 <5 <5

808 968 800 871 748 774

0.97 0.98 1.10 0.91 0.94

15.8 14.7 11.1 14.4 10.4 13.0

1010 1454 1231 1272 433 1123

6.98 7.06 7.06 7.55 7.22 6.92
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May 2025 17-6041I

Table H1:  Groundwater Quality Data

North Algona Landfill Monitoring

Monitor Number ->

Date Sampled ODWS (PWQO)

Parameters

Fluoride 2.40

Chloride 250

N-NO2 (Nitrite) 1.00

N-NO3 (Nitrate) 10.00

Phosphate

Sulphate 500

Calcium

Magnesium

Sodium 200

Potassium

Aluminum 0.1 (0.075)

Barium 1.00

Beryllium *

Boron 5 (0.2)

Cadmium * 0.005

Chromium 0.050

Cobalt (0.0009)

Conductivity (microS/cm)

Copper 1 (0.005)

Iron 0.3 (0.3)

Lead * 0.010

Manganese 0.050

Molybdenum

Nickel

Phosphorus

Silicon

Silver 0.05 (0.0001)

Strontium

Sulphur

Thallium

Tin

Titanium

Vanadium

Zinc 5 (0.03)

Hardness 80 - 100

Alkalinity as CaCO3 30 - 500 (Note 1)

TKN

N-NH3 (Ammonia)

Organic Nitrogen 0.15

Phenols

BOD

COD

TDS 500

Ion Balance

Field Measured

Water Temp. (
o
C) 15.0

Conductivity (microS/cm)

pH (pH units) 6.5 - 8.5 (6.5-8.5)

Notes:

All values reported in mg/L unless otherwise noted

Shaded values exceed ODWS (Ontario Drinking Water Standards, August 2000) or PWQO

*  Provincial Water Quality Objectives (PWQO) related to hardness

(1) alkalinity PWQO should not be decreased by more than 25% of the natural condition

Sep-06 Aug-07 Aug-08 Apr-09 May-10 May-11

<0.10 <0.10 <0.10 <0.1 <0.10 <0.10

85 78 64 120 107 71

<0.10 <0.10 <0.10 0.37 <0.10 0.16

4.07 1.74 2.560 8.10 7.60 4.00

68 70 62 130 126 90

160 176 154 220 206 182

42 47 41 62 56 50

46 52 48 71 55 64

8 11 12 15 13 15

0.140 0.18 0.180 0.28 0.230 0.330

0.25 0.25 0.31 0.36 0.32 0.43

1250 1310 1280 1560 1500

0.004 0.004 0.003 0.003 0.004 0.005

<0.03 <0.03 <0.03 <0.10 0.110 0.060

<0.01 <0.01 0.06 0.04 0.02 0.20

0.347 0.403 0.392 0.520 0.516 0.504

482 543 549 588 569 643

0.21 0.45 0.51 0.20 1.96

<0.02 0.04 0.06 0.46 0.19 0.14

< 0.21 0.41 0.45 0.01 1.82

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001

<5 <5 18 18 18 20

813 852 832 1020 1010 975

0.99

14.2 13.1 14.1 7.5 8.9 8.2

988 1004 1130 1660 1504 966

5.86 6.66 6.80 6.90 6.90 6.80
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May 2025 17-6041I

Table H1:  Groundwater Quality Data

North Algona Landfill Monitoring

Monitor Number ->

Date Sampled ODWS (PWQO)

Parameters

Fluoride 2.40

Chloride 250

N-NO2 (Nitrite) 1.00

N-NO3 (Nitrate) 10.00

Phosphate

Sulphate 500

Calcium

Magnesium

Sodium 200

Potassium

Aluminum 0.1 (0.075)

Barium 1.00

Beryllium *

Boron 5 (0.2)

Cadmium * 0.005

Chromium 0.050

Cobalt (0.0009)

Conductivity (microS/cm)

Copper 1 (0.005)

Iron 0.3 (0.3)

Lead * 0.010

Manganese 0.050

Molybdenum

Nickel

Phosphorus

Silicon

Silver 0.05 (0.0001)

Strontium

Sulphur

Thallium

Tin

Titanium

Vanadium

Zinc 5 (0.03)

Hardness 80 - 100

Alkalinity as CaCO3 30 - 500 (Note 1)

TKN

N-NH3 (Ammonia)

Organic Nitrogen 0.15

Phenols

BOD

COD

TDS 500

Ion Balance

Field Measured

Water Temp. (
o
C) 15.0

Conductivity (microS/cm)

pH (pH units) 6.5 - 8.5 (6.5-8.5)

Notes:

All values reported in mg/L unless otherwise noted

Shaded values exceed ODWS (Ontario Drinking Water Standards, August 2000) or PWQO

*  Provincial Water Quality Objectives (PWQO) related to hardness

(1) alkalinity PWQO should not be decreased by more than 25% of the natural condition

May-12 May-13 May-14 May-15 Sep-16 May-17

<0.10 <0.10 < 0.10 <0.25 < 0.1 < 0.1

70 91 111 78.9 59.2 79

<0.10 <0.10 < 0.10 <0.25 < 0.1 < 0.05

4.61 6.27 8.00 7.72 2.2 1.96

84 77 52 57.8 42 35

153 183 161 161 133 183

44 54 40 44 36.8 44.4

47 77 77 47 47.3 85.8

11 18 13 12 14.5 21.2

0.21 0.290 0.224 0.206 0.187 0.354

< 0.0001

0.31 0.32 0.21 0.183 0.176 0.411

1400 1510 1060 1410

0.004 0.005 0.003 <0.003 < 0.002 0.007

<0.03 <0.03 0.065 <0.010 < 0.005 0.006

0.02 0.02 0.01 0.002 < 0.001 0.034

0.399 0.465 0.424 0.378 0.361 0.503

483 640

597 606 492 519 484 610

0.34 2.07 0.74 0.25 0.25 5.46

0.09 1.62 < 0.01 <0.02 < 0.01 4.38

0.25 0.45 < 0.74 < 0.25

<0.001 <0.001 < 0.001 <0.001 < 0.001 0.005

5 13 < 5 <5 7 26

910 982 786 726 632 814

0.969

9.7 8.7 6.7 7.5 14.1 7.3

1216 1505 1209 1395 1142 1414

6.8 6.90 7.00 7.10 6.80 6.7
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May 2025 17-6041I

Table H1:  Groundwater Quality Data

North Algona Landfill Monitoring

Monitor Number ->

Date Sampled ODWS (PWQO)

Parameters

Fluoride 2.40

Chloride 250

N-NO2 (Nitrite) 1.00

N-NO3 (Nitrate) 10.00

Phosphate

Sulphate 500

Calcium

Magnesium

Sodium 200

Potassium

Aluminum 0.1 (0.075)

Barium 1.00

Beryllium *

Boron 5 (0.2)

Cadmium * 0.005

Chromium 0.050

Cobalt (0.0009)

Conductivity (microS/cm)

Copper 1 (0.005)

Iron 0.3 (0.3)

Lead * 0.010

Manganese 0.050

Molybdenum

Nickel

Phosphorus

Silicon

Silver 0.05 (0.0001)

Strontium

Sulphur

Thallium

Tin

Titanium

Vanadium

Zinc 5 (0.03)

Hardness 80 - 100

Alkalinity as CaCO3 30 - 500 (Note 1)

TKN

N-NH3 (Ammonia)

Organic Nitrogen 0.15

Phenols

BOD

COD

TDS 500

Ion Balance

Field Measured

Water Temp. (
o
C) 15.0

Conductivity (microS/cm)

pH (pH units) 6.5 - 8.5 (6.5-8.5)

Notes:

All values reported in mg/L unless otherwise noted

Shaded values exceed ODWS (Ontario Drinking Water Standards, August 2000) or PWQO

*  Provincial Water Quality Objectives (PWQO) related to hardness

(1) alkalinity PWQO should not be decreased by more than 25% of the natural condition

Jun-18 Jul-19 May-20 Apr-21 Apr-22 Jun-23

< 0.1     <0.10 < 0.10 <0.10 <0.10 <0.10

73.6 85 146 76 112 108

0.05     <0.10 0.13 <0.5 <0.10 <0.10

5.42 3.55 5.47 7.23 6.21 3.66

53 51 58 40 43 47

176 161 193 186 193 179

44.5 39 45 46 48 41

52.4 55 68 52 43 81

16.7 20 24 16 14 24

0.272 0.28 0.43 0.29 0.27

0.204 0.23 0.31 0.24 0.19 0.35

1200 1080 1570 1330 1400 1390

< 0.002 0.006 0.016 0.007 0.002 0.006

< 0.005     <0.03 3.84 0.03 0.03 <0.03

0.002     <0.01 0.53 <0.01 <0.01 <0.01

0.409 0.437 0.584 0.511 0.53 0.506

623 563 667

499 538 590 593 550 622

0.4 2.45 3.63 0.523 0.351 5.78

0.05 1.8 3.26 0.035 <0.010 5.34

< 0.001    <0.001 < 0.001 <0.001 <0.001 <0.001

8        <5 16 11 <5 10

715 702 1020 864 910 904

8.8 9.5 7.3 6.8 6.2 9.5

803 1302 1484 1383 1368 1600

6.9 6.9 6.8 6.4 6.4 6.8
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May 2025 17-6041I

Table H1:  Groundwater Quality Data

North Algona Landfill Monitoring

Monitor Number ->

Date Sampled ODWS (PWQO)

Parameters

Fluoride 2.40

Chloride 250

N-NO2 (Nitrite) 1.00

N-NO3 (Nitrate) 10.00

Phosphate

Sulphate 500

Calcium

Magnesium

Sodium 200

Potassium

Aluminum 0.1 (0.075)

Barium 1.00

Beryllium *

Boron 5 (0.2)

Cadmium * 0.005

Chromium 0.050

Cobalt (0.0009)

Conductivity (microS/cm)

Copper 1 (0.005)

Iron 0.3 (0.3)

Lead * 0.010

Manganese 0.050

Molybdenum

Nickel

Phosphorus

Silicon

Silver 0.05 (0.0001)

Strontium

Sulphur

Thallium

Tin

Titanium

Vanadium

Zinc 5 (0.03)

Hardness 80 - 100

Alkalinity as CaCO3 30 - 500 (Note 1)

TKN

N-NH3 (Ammonia)

Organic Nitrogen 0.15

Phenols

BOD

COD

TDS 500

Ion Balance

Field Measured

Water Temp. (
o
C) 15.0

Conductivity (microS/cm)

pH (pH units) 6.5 - 8.5 (6.5-8.5)

Notes:

All values reported in mg/L unless otherwise noted

Shaded values exceed ODWS (Ontario Drinking Water Standards, August 2000) or PWQO

*  Provincial Water Quality Objectives (PWQO) related to hardness

(1) alkalinity PWQO should not be decreased by more than 25% of the natural condition

Apr-24

<0.10

141

<0.10

5.83

28

168

40

54

14

0.2

0.14

1220

0.002

<0.03

<0.01

0.38

425

0.375

0.245

<0.001

<5

793

6.6

1370

7.4

1-II
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May 2025 17-6041I

Table H1:  Groundwater Quality Data

North Algona Landfill Monitoring

Monitor Number ->

Date Sampled ODWS (PWQO)

Parameters

Fluoride 2.40

Chloride 250

N-NO2 (Nitrite) 1.00

N-NO3 (Nitrate) 10.00

Phosphate

Sulphate 500

Calcium

Magnesium

Sodium 200

Potassium

Aluminum 0.1 (0.075)

Barium 1.00

Beryllium *

Boron 5 (0.2)

Cadmium * 0.005

Chromium 0.050

Cobalt (0.0009)

Conductivity (microS/cm)

Copper 1 (0.005)

Iron 0.3 (0.3)

Lead * 0.010

Manganese 0.050

Molybdenum

Nickel

Phosphorus

Silicon

Silver 0.05 (0.0001)

Strontium

Sulphur

Thallium

Tin

Titanium

Vanadium

Zinc 5 (0.03)

Hardness 80 - 100

Alkalinity as CaCO3 30 - 500 (Note 1)

TKN

N-NH3 (Ammonia)

Organic Nitrogen 0.15

Phenols

BOD

COD

TDS 500

Ion Balance

Field Measured

Water Temp. (
o
C) 15.0

Conductivity (microS/cm)

pH (pH units) 6.5 - 8.5 (6.5-8.5)

Notes:

All values reported in mg/L unless otherwise noted

Shaded values exceed ODWS (Ontario Drinking Water Standards, August 2000) or PWQO

*  Provincial Water Quality Objectives (PWQO) related to hardness

(1) alkalinity PWQO should not be decreased by more than 25% of the natural condition

Aug-04 Aug-05 Sep-06 Aug-07 Aug-08 Apr-09

0.39 0.16 <0.10 <0.10 <0.10 <0.10

66 62 39 39 35

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10

< 0.1 0.39 0.38 0.47 0.27 0.40

56 45 43 39 42 33

95 118 115 95 97 86

38 30 28 22 24 20

16 19 20 23 18 24

7 3 2 3 2 2

0.130 0.150 0.160 0.130 0.150 0.097

0.04 0.02 0.01 < 0.01 < 0.01 < 0.01

869 778 855 713 743

0.002 0.012 0.003 0.003 0.003 <0.001

0.020 0.410 < 0.03 < 0.03 < 0.03 < 0.1

1.14 0.20 0.04 < 0.01 0.05 0.02

0.408 0.268 0.341 0.300 0.316 0.250

286 295 317 284 300 258

0.50 0.05 0.09 0.13 0.11

<1.5 0.02 <0.02 <0.02 0.02 <0.05

<0.50 0.03 < 0.13

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001

<5 <5 <5 <5 13 12

565 506 556 463 483 410

0.92 1.06 1.00

14.5 15.2 10.5 10.9 12.6 7.3

690 772 689 549 658 665

7.10 7.55 6.23 7.22 7.26 7.60
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May 2025 17-6041I

Table H1:  Groundwater Quality Data

North Algona Landfill Monitoring

Monitor Number ->

Date Sampled ODWS (PWQO)

Parameters

Fluoride 2.40

Chloride 250

N-NO2 (Nitrite) 1.00

N-NO3 (Nitrate) 10.00

Phosphate

Sulphate 500

Calcium

Magnesium

Sodium 200

Potassium

Aluminum 0.1 (0.075)

Barium 1.00

Beryllium *

Boron 5 (0.2)

Cadmium * 0.005

Chromium 0.050

Cobalt (0.0009)

Conductivity (microS/cm)

Copper 1 (0.005)

Iron 0.3 (0.3)

Lead * 0.010

Manganese 0.050

Molybdenum

Nickel

Phosphorus

Silicon

Silver 0.05 (0.0001)

Strontium

Sulphur

Thallium

Tin

Titanium

Vanadium

Zinc 5 (0.03)

Hardness 80 - 100

Alkalinity as CaCO3 30 - 500 (Note 1)

TKN

N-NH3 (Ammonia)

Organic Nitrogen 0.15

Phenols

BOD

COD

TDS 500

Ion Balance

Field Measured

Water Temp. (
o
C) 15.0

Conductivity (microS/cm)

pH (pH units) 6.5 - 8.5 (6.5-8.5)

Notes:

All values reported in mg/L unless otherwise noted

Shaded values exceed ODWS (Ontario Drinking Water Standards, August 2000) or PWQO

*  Provincial Water Quality Objectives (PWQO) related to hardness

(1) alkalinity PWQO should not be decreased by more than 25% of the natural condition

May-10 May-11 May-12 May-13 May-14 May-15

<0.10 <0.10 <0.10 <0.10 0.10 <0.10

51 29 40 35 34 71.2

<0.10 <0.10 <0.10 <0.10 < 0.10 <0.10

0.47 0.10 0.12 0.15 0.30 0.31

41 30 39 29 31 39.3

95 77 71 84 83 81.7

21 18 15 23 19 22.7

23 19 20 18 20 24.5

2 1 1 2 2 1.91

0.110 0.100 0.100 0.090 0.089 0.120

< 0.0001

< 0.01 < 0.01 < 0.01 < 0.01 < 0.005 < 0.01

718 616 662 635

0.003 0.004 0.003 0.003 0.004 <0.003

0.090 0.120 0.040 0.050 0.100 < 0.01

0.02 0.02 < 0.01 0.01 0.01 < 0.002

0.310 0.235 0.265 0.240 0.255 0.277

263 264 261 257 234 268

<0.10 0.12 <0.10 <0.10 0.22 <0.10

<0.02 <0.02 <0.02 0.02 < 0.01 <0.02

<0.10 <0.12 <0.10 <0.10 < 0.22 < 0.10

<0.001 <0.001 <0.001 <0.001 < 0.001 <0.001

10 15 <5 <5 8 <5

467 400 430 413 331 424

0.96

8.3 6.7 9.0 7.3 6.1 8.7

691 450 582 634 553 835

7.70 7.40 7.4 7.4 7.30 8.10

BH-2
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May 2025 17-6041I

Table H1:  Groundwater Quality Data

North Algona Landfill Monitoring

Monitor Number ->

Date Sampled ODWS (PWQO)

Parameters

Fluoride 2.40

Chloride 250

N-NO2 (Nitrite) 1.00

N-NO3 (Nitrate) 10.00

Phosphate

Sulphate 500

Calcium

Magnesium

Sodium 200

Potassium

Aluminum 0.1 (0.075)

Barium 1.00

Beryllium *

Boron 5 (0.2)

Cadmium * 0.005

Chromium 0.050

Cobalt (0.0009)

Conductivity (microS/cm)

Copper 1 (0.005)

Iron 0.3 (0.3)

Lead * 0.010

Manganese 0.050

Molybdenum

Nickel

Phosphorus

Silicon

Silver 0.05 (0.0001)

Strontium

Sulphur

Thallium

Tin

Titanium

Vanadium

Zinc 5 (0.03)

Hardness 80 - 100

Alkalinity as CaCO3 30 - 500 (Note 1)

TKN

N-NH3 (Ammonia)

Organic Nitrogen 0.15

Phenols

BOD

COD

TDS 500

Ion Balance

Field Measured

Water Temp. (
o
C) 15.0

Conductivity (microS/cm)

pH (pH units) 6.5 - 8.5 (6.5-8.5)

Notes:

All values reported in mg/L unless otherwise noted

Shaded values exceed ODWS (Ontario Drinking Water Standards, August 2000) or PWQO

*  Provincial Water Quality Objectives (PWQO) related to hardness

(1) alkalinity PWQO should not be decreased by more than 25% of the natural condition

May-15 Sep-16 Sep-16 May-17 May-17 Jun-18

QA/QC QA/QC QA/QC

<0.10 0.1 0.1 < 0.1 < 0.1 < 0.1

71.6 64.4 63.2 31.9 32.1 56.1

<0.10 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05

0.30 0.2 0.1 0.12 0.17 0.08

39.5 46 45 18 18 27

82.3 105 104 81.7 81.5 88.6

22.1 25.6 25.5 19.6 19.5 20.6

24.9 26.6 26.4 15.6 15.6 26.5

1.78 1.6 1.6 1.3 1.3 1.4

0.119 0.15 0.148 0.097 0.096 0.106

< 0.01 0.006 0.007 < 0.005 < 0.005 < 0.005

752 758 536 535 695

<0.003 < 0.002 0.002 0.004 0.002 < 0.002

< 0.01 < 0.005 < 0.005 0.133 0.087 0.007

0.004 0.004 0.004 0.017 0.011 0.001

0.280 0.322 0.316 0.229 0.228 0.256

368 365 285 284 306

265 315 298 213 211 260

<0.10 0.21 0.3 0.19 0.21 0.1

0.03 < 0.01 < 0.01 < 0.01 < 0.01 0.03

< 0.10

<0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

<5 46 28 11 6 9

408 459 446 296 294 376

11.1 6.3 6.8

841 558 534

7.70 7.1 6.9

BH-2
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May 2025 17-6041I

Table H1:  Groundwater Quality Data

North Algona Landfill Monitoring

Monitor Number ->

Date Sampled ODWS (PWQO)

Parameters

Fluoride 2.40

Chloride 250

N-NO2 (Nitrite) 1.00

N-NO3 (Nitrate) 10.00

Phosphate

Sulphate 500

Calcium

Magnesium

Sodium 200

Potassium

Aluminum 0.1 (0.075)

Barium 1.00

Beryllium *

Boron 5 (0.2)

Cadmium * 0.005

Chromium 0.050

Cobalt (0.0009)

Conductivity (microS/cm)

Copper 1 (0.005)

Iron 0.3 (0.3)

Lead * 0.010

Manganese 0.050

Molybdenum

Nickel

Phosphorus

Silicon

Silver 0.05 (0.0001)

Strontium

Sulphur

Thallium

Tin

Titanium

Vanadium

Zinc 5 (0.03)

Hardness 80 - 100

Alkalinity as CaCO3 30 - 500 (Note 1)

TKN

N-NH3 (Ammonia)

Organic Nitrogen 0.15

Phenols

BOD

COD

TDS 500

Ion Balance

Field Measured

Water Temp. (
o
C) 15.0

Conductivity (microS/cm)

pH (pH units) 6.5 - 8.5 (6.5-8.5)

Notes:

All values reported in mg/L unless otherwise noted

Shaded values exceed ODWS (Ontario Drinking Water Standards, August 2000) or PWQO

*  Provincial Water Quality Objectives (PWQO) related to hardness

(1) alkalinity PWQO should not be decreased by more than 25% of the natural condition

Jun-18 Jul-19 Jul-19 May-20 May-20 Apr-21

QA/QC QA/QC QA/QC

< 0.1     <0.10     <0.10 < 0.10 < 0.10 0.14

56.1 89 89 63 65 48

< 0.05     <0.10     <0.10 < 0.10 < 0.10 <0.10

0.08     <0.10     <0.10 0.16 < 0.10 0.21

27 27 27 26 27 25

102 100 99 92 91 91

22.8 23 22 20 20 21

28.3 24 28 24 25 30

1.6 2 2 2 2 2

0.127 0.12 0.12 0.11 0.12 0.12

0.008     <0.01     <0.01 < 0.01 < 0.01 <0.01

695 664 664 451 700 696

< 0.002 0.001    <0.001 0.002 0.002 0.006

< 0.005     <0.03     <0.03 < 0.03 < 0.03 0.04

0.001     <0.01     <0.01 < 0.01 < 0.01 <0.01

0.278 0.29 0.29 0.274 0.276 0.27

349 344 338 312 310

256 240 240 261 262 288

0.1     <0.15     <0.15 0.365 0.14 0.209

0.03    <0.010    <0.010 < 0.010 0.012 <0.010

< 0.001    <0.001    <0.001 < 0.001 < 0.001 <0.001

< 5 < 5 < 5 < 5 15 <5

391 432 432 451 455 452

7.7 7.7 7 6.7

792 792 667 717

7 7 6.8 5.8

BH-2
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May 2025 17-6041I

Table H1:  Groundwater Quality Data

North Algona Landfill Monitoring

Monitor Number ->

Date Sampled ODWS (PWQO)

Parameters

Fluoride 2.40

Chloride 250

N-NO2 (Nitrite) 1.00

N-NO3 (Nitrate) 10.00

Phosphate

Sulphate 500

Calcium

Magnesium

Sodium 200

Potassium

Aluminum 0.1 (0.075)

Barium 1.00

Beryllium *

Boron 5 (0.2)

Cadmium * 0.005

Chromium 0.050

Cobalt (0.0009)

Conductivity (microS/cm)

Copper 1 (0.005)

Iron 0.3 (0.3)

Lead * 0.010

Manganese 0.050

Molybdenum

Nickel

Phosphorus

Silicon

Silver 0.05 (0.0001)

Strontium

Sulphur

Thallium

Tin

Titanium

Vanadium

Zinc 5 (0.03)

Hardness 80 - 100

Alkalinity as CaCO3 30 - 500 (Note 1)

TKN

N-NH3 (Ammonia)

Organic Nitrogen 0.15

Phenols

BOD

COD

TDS 500

Ion Balance

Field Measured

Water Temp. (
o
C) 15.0

Conductivity (microS/cm)

pH (pH units) 6.5 - 8.5 (6.5-8.5)

Notes:

All values reported in mg/L unless otherwise noted

Shaded values exceed ODWS (Ontario Drinking Water Standards, August 2000) or PWQO

*  Provincial Water Quality Objectives (PWQO) related to hardness

(1) alkalinity PWQO should not be decreased by more than 25% of the natural condition

Apr-22 Jun-23 Apr-24 Median

<0.10 <0.10 <0.10

63 72 89 56

<0.10 <0.10 <0.10

0.36 0.34 0.43 0.20

27 29 33 31

103 96 123

22 22 27

34 29 38 24

2 2 2

0.13 0.14

<0.01 <0.01 <0.01 <0.01

780 688 895

0.011 0.003 0.001

0.34 <0.03 <0.03 <0.03

0.06 <0.01 <0.01 0.010

0.306 0.268 0.325

306 273 314

0.306 0.278 0.297

0.011 <0.020 0.24

<0.001 <0.001 <0.001

<5 <5 18

910 447 562 439

6.7 8.3 7.5

775 800 1000

6.5 7 7.8

BH-2
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May 2025 17-6041I

Table H1:  Groundwater Quality Data

North Algona Landfill Monitoring

Monitor Number ->

Date Sampled ODWS (PWQO)

Parameters

Fluoride 2.40

Chloride 250

N-NO2 (Nitrite) 1.00

N-NO3 (Nitrate) 10.00

Phosphate

Sulphate 500

Calcium

Magnesium

Sodium 200

Potassium

Aluminum 0.1 (0.075)

Barium 1.00

Beryllium *

Boron 5 (0.2)

Cadmium * 0.005

Chromium 0.050

Cobalt (0.0009)

Conductivity (microS/cm)

Copper 1 (0.005)

Iron 0.3 (0.3)

Lead * 0.010

Manganese 0.050

Molybdenum

Nickel

Phosphorus

Silicon

Silver 0.05 (0.0001)

Strontium

Sulphur

Thallium

Tin

Titanium

Vanadium

Zinc 5 (0.03)

Hardness 80 - 100

Alkalinity as CaCO3 30 - 500 (Note 1)

TKN

N-NH3 (Ammonia)

Organic Nitrogen 0.15

Phenols

BOD

COD

TDS 500

Ion Balance

Field Measured

Water Temp. (
o
C) 15.0

Conductivity (microS/cm)

pH (pH units) 6.5 - 8.5 (6.5-8.5)

Notes:

All values reported in mg/L unless otherwise noted

Shaded values exceed ODWS (Ontario Drinking Water Standards, August 2000) or PWQO

*  Provincial Water Quality Objectives (PWQO) related to hardness

(1) alkalinity PWQO should not be decreased by more than 25% of the natural condition

Aug-04 Aug-05 Sep-06 Apr-09 May-10 May-11

no water no water no water 0.10 <0.10 <0.10

19 8 17

<0.01 <0.10 <0.10

0.70 0.30 <0.34

77 26 37

120 99 108

48 29 35

21 7 21

3.1 2.0 2

0.03 0.15 0.13

0.18 0.08 0.13

677 819

0.001 0.006 0.003

0.300 <0.03 0.050

0.08 0.02 0.02

0.960 0.283 0.339

443 352 408

<0.10 0.53

<0.05 <0.02 <0.02

<0.10 <0.53

<0.001 <0.001 <0.001

60 73 15

620 440 532

7.7 8.5 7.3

944 660 596

7.40 7.30 7.40

BH-3
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May 2025 17-6041I

Table H1:  Groundwater Quality Data

North Algona Landfill Monitoring

Monitor Number ->

Date Sampled ODWS (PWQO)

Parameters

Fluoride 2.40

Chloride 250

N-NO2 (Nitrite) 1.00

N-NO3 (Nitrate) 10.00

Phosphate

Sulphate 500

Calcium

Magnesium

Sodium 200

Potassium

Aluminum 0.1 (0.075)

Barium 1.00

Beryllium *

Boron 5 (0.2)

Cadmium * 0.005

Chromium 0.050

Cobalt (0.0009)

Conductivity (microS/cm)

Copper 1 (0.005)

Iron 0.3 (0.3)

Lead * 0.010

Manganese 0.050

Molybdenum

Nickel

Phosphorus

Silicon

Silver 0.05 (0.0001)

Strontium

Sulphur

Thallium

Tin

Titanium

Vanadium

Zinc 5 (0.03)

Hardness 80 - 100

Alkalinity as CaCO3 30 - 500 (Note 1)

TKN

N-NH3 (Ammonia)

Organic Nitrogen 0.15

Phenols

BOD

COD

TDS 500

Ion Balance

Field Measured

Water Temp. (
o
C) 15.0

Conductivity (microS/cm)

pH (pH units) 6.5 - 8.5 (6.5-8.5)

Notes:

All values reported in mg/L unless otherwise noted

Shaded values exceed ODWS (Ontario Drinking Water Standards, August 2000) or PWQO

*  Provincial Water Quality Objectives (PWQO) related to hardness

(1) alkalinity PWQO should not be decreased by more than 25% of the natural condition

May-12 May-13 May-14 May-14 May-15 Sep-16

BH 7

QA/QC

<0.10 <0.10 0.10 0.10 <0.05 no water

15 5 7 8 3.81

<0.10 <0.10 < 0.10 < 0.10 <0.05

<0.89 0.50 0.80 0.80 0.89

29 20 26 24 23.1

91 71 82 82 85.8

28 27 25 25 25.4

8 14 16 16 9.21

1 2 2 2 1.83

0.150 0.08 0.09 0.10 0.106

< 0.0001 < 0.0001

0.15 0.07 0.07 0.07 0.067

776 556 548 653

0.002 0.001 < 0.002 < 0.002 <0.003

<0.03 <0.03 < 0.005 < 0.005 <0.010

0.01 0.01 0.00 0.00 0.002

0.307 0.203 0.228 0.227 0.204

393 280 291 293 319

0.12 <0.10 0.09 0.12 <0.10

<0.02 0.03 < 0.01 < 0.01 <0.02

<0.12 <0.10 < 0.09 < 0.12

<0.001 <0.001 < 0.001 < 0.001 <0.001

8 <5 < 5 7 <5

504 361 337 331 348

0.958 0.963

9.3 7.1 6.6 9.3

637 552 548 653

7.3 7.40 7.70 7.70

BH-3
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May 2025 17-6041I

Table H1:  Groundwater Quality Data

North Algona Landfill Monitoring

Monitor Number ->

Date Sampled ODWS (PWQO)

Parameters

Fluoride 2.40

Chloride 250

N-NO2 (Nitrite) 1.00

N-NO3 (Nitrate) 10.00

Phosphate

Sulphate 500

Calcium

Magnesium

Sodium 200

Potassium

Aluminum 0.1 (0.075)

Barium 1.00

Beryllium *

Boron 5 (0.2)

Cadmium * 0.005

Chromium 0.050

Cobalt (0.0009)

Conductivity (microS/cm)

Copper 1 (0.005)

Iron 0.3 (0.3)

Lead * 0.010

Manganese 0.050

Molybdenum

Nickel

Phosphorus

Silicon

Silver 0.05 (0.0001)

Strontium

Sulphur

Thallium

Tin

Titanium

Vanadium

Zinc 5 (0.03)

Hardness 80 - 100

Alkalinity as CaCO3 30 - 500 (Note 1)

TKN

N-NH3 (Ammonia)

Organic Nitrogen 0.15

Phenols

BOD

COD

TDS 500

Ion Balance

Field Measured

Water Temp. (
o
C) 15.0

Conductivity (microS/cm)

pH (pH units) 6.5 - 8.5 (6.5-8.5)

Notes:

All values reported in mg/L unless otherwise noted

Shaded values exceed ODWS (Ontario Drinking Water Standards, August 2000) or PWQO

*  Provincial Water Quality Objectives (PWQO) related to hardness

(1) alkalinity PWQO should not be decreased by more than 25% of the natural condition

May-17 Jun-18 Jul-19 May-20 Apr-21 Apr-21

QA/QC

< 0.1 < 0.1     <0.10 < 0.10 <0.10 <0.10

13.2 12.4 16 14 5 5

< 0.05 < 0.05     <0.10 < 0.10 <0.10 <0.10

0.32 2.31 0.580 1.860 0.780 0.790

32 26 46 51 26.000 25.000

162 91.6 123 124 86 85

51.3 36.9 35 36 26 26

18.3 14.6 12 13 14 15

2.8 2.4 2 3 2 2

0.212 0.138 0.16 0.22 0.09 0.09

0.421 0.113 0.14 0.2 0.12 0.12

991 793 700 852.000 593.000 595.000

0.007 < 0.002 0.002 0.019 <0.001 0.003

0.016 < 0.005     <0.03 3.770 <0.03 <0.03

0.002 < 0.001     <0.01 0.65 <0.01 <0.01

0.432 0.287 0.347 2.200 0.236 0.235

617 381 451 458

516 394 404 418 305 303

0.6 0.2 0.38 0.39 0.195 0.408

< 0.01 0.01    <0.010 < 0.010 <0.010 <0.01

0.002 < 0.001    <0.001 < 0.001 <0.001 <0.001

30 6        <5 9 <5 <5

589 421 455 554 385 387

6.4 8.2 8.1 7.1 7.9

1004 572 753 815 613

7.0 7.1 7.20 7.00 6.30

BH-3
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May 2025 17-6041I

Table H1:  Groundwater Quality Data

North Algona Landfill Monitoring

Monitor Number ->

Date Sampled ODWS (PWQO)

Parameters

Fluoride 2.40

Chloride 250

N-NO2 (Nitrite) 1.00

N-NO3 (Nitrate) 10.00

Phosphate

Sulphate 500

Calcium

Magnesium

Sodium 200

Potassium

Aluminum 0.1 (0.075)

Barium 1.00

Beryllium *

Boron 5 (0.2)

Cadmium * 0.005

Chromium 0.050

Cobalt (0.0009)

Conductivity (microS/cm)

Copper 1 (0.005)

Iron 0.3 (0.3)

Lead * 0.010

Manganese 0.050

Molybdenum

Nickel

Phosphorus

Silicon

Silver 0.05 (0.0001)

Strontium

Sulphur

Thallium

Tin

Titanium

Vanadium

Zinc 5 (0.03)

Hardness 80 - 100

Alkalinity as CaCO3 30 - 500 (Note 1)

TKN

N-NH3 (Ammonia)

Organic Nitrogen 0.15

Phenols

BOD

COD

TDS 500

Ion Balance

Field Measured

Water Temp. (
o
C) 15.0

Conductivity (microS/cm)

pH (pH units) 6.5 - 8.5 (6.5-8.5)

Notes:

All values reported in mg/L unless otherwise noted

Shaded values exceed ODWS (Ontario Drinking Water Standards, August 2000) or PWQO

*  Provincial Water Quality Objectives (PWQO) related to hardness

(1) alkalinity PWQO should not be decreased by more than 25% of the natural condition

Apr-22 Apr-22 Jun-23 Apr-24

QA/QC

<0.10 <0.10 <0.10 <0.10

7 8 15 1

<0.10 <0.10 <0.10 <0.10

0.92 0.77 1.620 0.220

26 26 48 115

91 94 121 109

28 27 36 33

12 10 9 8

2 2 3 2

0.1 0.1 0.06

0.11 0.11 0.17 0.1

650 639 748 674.000

<0.001 0.002 0.003 0.002

<0.03 <0.03 <0.03 <0.03

<0.01 <0.01 <0.01 <0.01

0.244 0.249 0.304 0.242

347 349 409 269.00

0.342 0.441 0.35 0.376

0.16 0.026 <0.020 0.078

<0.001 <0.001 <0.001 <0.001

<5 <5 18 8.00

422 415 486 438.00

6.8 6.8 8.2 7.5

641 641 890 790

7.1 7.1 7.00 7.50

BH-3
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May 2025 17-6041I

Table H1:  Groundwater Quality Data

North Algona Landfill Monitoring

Monitor Number ->

Date Sampled ODWS (PWQO)

Parameters

Fluoride 2.40

Chloride 250

N-NO2 (Nitrite) 1.00

N-NO3 (Nitrate) 10.00

Phosphate

Sulphate 500

Calcium

Magnesium

Sodium 200

Potassium

Aluminum 0.1 (0.075)

Barium 1.00

Beryllium *

Boron 5 (0.2)

Cadmium * 0.005

Chromium 0.050

Cobalt (0.0009)

Conductivity (microS/cm)

Copper 1 (0.005)

Iron 0.3 (0.3)

Lead * 0.010

Manganese 0.050

Molybdenum

Nickel

Phosphorus

Silicon

Silver 0.05 (0.0001)

Strontium

Sulphur

Thallium

Tin

Titanium

Vanadium

Zinc 5 (0.03)

Hardness 80 - 100

Alkalinity as CaCO3 30 - 500 (Note 1)

TKN

N-NH3 (Ammonia)

Organic Nitrogen 0.15

Phenols

BOD

COD

TDS 500

Ion Balance

Field Measured

Water Temp. (
o
C) 15.0

Conductivity (microS/cm)

pH (pH units) 6.5 - 8.5 (6.5-8.5)

Notes:

All values reported in mg/L unless otherwise noted

Shaded values exceed ODWS (Ontario Drinking Water Standards, August 2000) or PWQO

*  Provincial Water Quality Objectives (PWQO) related to hardness

(1) alkalinity PWQO should not be decreased by more than 25% of the natural condition

May-13 May-14 May-15 Sep-16 May-17 Jun-18

<0.10 < 0.10 <0.05 no water < 0.1 < 0.1

7 2 1.20 1.8 1.70

<0.10 < 0.10 <0.05 < 0.05 < 0.05

<0.10 0.40 0.32 1.39 < 0.05

14 9 11.6 3 5

34 21 25.1 16 26

11 5 7.32 5.17 6.51

10 4 3.38 1.7 2

2 2 1.86 1.4 2.2

0.07 0.06 0.068 0.058 0.08

< 0.0001

0.03 0.02 0.028 0.022 0.027

286 154 169

0.001 < 0.002 <0.003 0.003 < 0.002

<0.03 < 0.005 <0.010 < 0.005 < 0.005

0.08 0.02 0.008 0.003 0.009

0.098 0.069 0.072 0.07 0.074

84 92.000

124 68 91 66 80

0.52 0.16 0.16 0.3 0.10

0.06 < 0.01 <0.02 < 0.01 0.02

< 0.16 < 0.16

<0.001 < 0.001 <0.001 < 0.001 < 0.001

27 < 5 <5 < 5 7

186 85 114 68.8 91

0.957 0.957

6.5 5.2 9.0 6.0 10.2

277 146 218 152 139

6.80 7.30 7.40 6.10 6.9

BH-4

Jp2g Consultants Inc. Page 20 of 26



May 2025 17-6041I

Table H1:  Groundwater Quality Data

North Algona Landfill Monitoring

Monitor Number ->

Date Sampled ODWS (PWQO)

Parameters

Fluoride 2.40

Chloride 250

N-NO2 (Nitrite) 1.00

N-NO3 (Nitrate) 10.00

Phosphate

Sulphate 500

Calcium

Magnesium

Sodium 200

Potassium

Aluminum 0.1 (0.075)

Barium 1.00

Beryllium *

Boron 5 (0.2)

Cadmium * 0.005

Chromium 0.050

Cobalt (0.0009)

Conductivity (microS/cm)

Copper 1 (0.005)

Iron 0.3 (0.3)

Lead * 0.010

Manganese 0.050

Molybdenum

Nickel

Phosphorus

Silicon

Silver 0.05 (0.0001)

Strontium

Sulphur

Thallium

Tin

Titanium

Vanadium

Zinc 5 (0.03)

Hardness 80 - 100

Alkalinity as CaCO3 30 - 500 (Note 1)

TKN

N-NH3 (Ammonia)

Organic Nitrogen 0.15

Phenols

BOD

COD

TDS 500

Ion Balance

Field Measured

Water Temp. (
o
C) 15.0

Conductivity (microS/cm)

pH (pH units) 6.5 - 8.5 (6.5-8.5)

Notes:

All values reported in mg/L unless otherwise noted

Shaded values exceed ODWS (Ontario Drinking Water Standards, August 2000) or PWQO

*  Provincial Water Quality Objectives (PWQO) related to hardness

(1) alkalinity PWQO should not be decreased by more than 25% of the natural condition

Jul-19 May-20 Apr-21 Apr-22 Jun-23 Apr-24

no sample no sample no sample <0.10 no sample Dry

<1

<0.10

<0.10

7

20

5

2

1

0.05

0.02

133

<0.001

<0.03

<0.01

0.064

78

0.18

0.055

<0.001

<5

86

6.3

148

6.5

BH-4
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May 2025 17-6041I

Table H1:  Groundwater Quality Data

North Algona Landfill Monitoring

Monitor Number ->

Date Sampled ODWS (PWQO)

Parameters

Fluoride 2.40

Chloride 250

N-NO2 (Nitrite) 1.00

N-NO3 (Nitrate) 10.00

Phosphate

Sulphate 500

Calcium

Magnesium

Sodium 200

Potassium

Aluminum 0.1 (0.075)

Barium 1.00

Beryllium *

Boron 5 (0.2)

Cadmium * 0.005

Chromium 0.050

Cobalt (0.0009)

Conductivity (microS/cm)

Copper 1 (0.005)

Iron 0.3 (0.3)

Lead * 0.010

Manganese 0.050

Molybdenum

Nickel

Phosphorus

Silicon

Silver 0.05 (0.0001)

Strontium

Sulphur

Thallium

Tin

Titanium

Vanadium

Zinc 5 (0.03)

Hardness 80 - 100

Alkalinity as CaCO3 30 - 500 (Note 1)

TKN

N-NH3 (Ammonia)

Organic Nitrogen 0.15

Phenols

BOD

COD

TDS 500

Ion Balance

Field Measured

Water Temp. (
o
C) 15.0

Conductivity (microS/cm)

pH (pH units) 6.5 - 8.5 (6.5-8.5)

Notes:

All values reported in mg/L unless otherwise noted

Shaded values exceed ODWS (Ontario Drinking Water Standards, August 2000) or PWQO

*  Provincial Water Quality Objectives (PWQO) related to hardness

(1) alkalinity PWQO should not be decreased by more than 25% of the natural condition

May-13 May-14 May-15 Sep-16 May-17 Jun-18

<0.10 0.10 <0.10 0.1 < 0.1 < 0.1

68 50 51.8 22.8 107 17.1

<0.10 < 0.10 <0.10 < 0.1 < 0.05 < 0.05

1.84 1.4 0.84 1 4.19 2.14

29 24 18.9 29 34 18

131 106 86.4 105 171 97.1

41 28 24.2 28.5 46.6 24.9

17 15 11.8 22.2 29.4 23.6

3 3 2.52 3.2 3.2 3

0.17 0.15 0.151 0.202 0.293 0.181

< 0.0001

0.04 0.03 0.036 0.066 0.073 0.054

978 685 762 748 1140 631

<0.001 < 0.002 <0.003 < 0.002 0.004 < 0.002

<0.03 < 0.005 <0.010 < 0.005 0.006 < 0.005

0.01 0.003 0.003 < 0.001 < 0.001 0.001

0.359 0.304 0.244 0.315 0.474 0.24

381 618 345

394 304 270             388 397 294

1.01 0.99 0.24 0.09 0.55 0.4

0.06 < 0.01 <0.02 < 0.01 < 0.01 0.01

0.95 < 0.99

<0.001 < 0.001 <0.001 < 0.001 0.001 < 0.001

225 37 <5 7 14 6

636 415 370 448 630 360

0.967

7.0 5.8 7.5 13.5 6.2 8.7

981 685 762 824 1161 486

7.30 7.50 7.60 7.10 7.0 7.2

BH-5

Jp2g Consultants Inc. Page 22 of 26



May 2025 17-6041I

Table H1:  Groundwater Quality Data

North Algona Landfill Monitoring

Monitor Number ->

Date Sampled ODWS (PWQO)

Parameters

Fluoride 2.40

Chloride 250

N-NO2 (Nitrite) 1.00

N-NO3 (Nitrate) 10.00

Phosphate

Sulphate 500

Calcium

Magnesium

Sodium 200

Potassium

Aluminum 0.1 (0.075)

Barium 1.00

Beryllium *

Boron 5 (0.2)

Cadmium * 0.005

Chromium 0.050

Cobalt (0.0009)

Conductivity (microS/cm)

Copper 1 (0.005)

Iron 0.3 (0.3)

Lead * 0.010

Manganese 0.050

Molybdenum

Nickel

Phosphorus

Silicon

Silver 0.05 (0.0001)

Strontium

Sulphur

Thallium

Tin

Titanium

Vanadium

Zinc 5 (0.03)

Hardness 80 - 100

Alkalinity as CaCO3 30 - 500 (Note 1)

TKN

N-NH3 (Ammonia)

Organic Nitrogen 0.15

Phenols

BOD

COD

TDS 500

Ion Balance

Field Measured

Water Temp. (
o
C) 15.0

Conductivity (microS/cm)

pH (pH units) 6.5 - 8.5 (6.5-8.5)

Notes:

All values reported in mg/L unless otherwise noted

Shaded values exceed ODWS (Ontario Drinking Water Standards, August 2000) or PWQO

*  Provincial Water Quality Objectives (PWQO) related to hardness

(1) alkalinity PWQO should not be decreased by more than 25% of the natural condition

Jul-19 May-20 Apr-21 Apr-22 Jun-23 Apr-24

    <0.10 < 0.10 <0.10 <0.10 <0.10 <0.10

59 100 82 134 124 28

    <0.10 < 0.10 <0.10 <0.10 <0.10 <0.10

2.69 4.62 0.57 0.22 2.83 0.11

35 31 18 15 32 23

141 141 111 134 157 98

35 37 30 35 42 26

30 25 25 24 34 24

3 4 3 3 4 3

0.26 0.27 0.21 0.24 0.15

0.07 0.08 0.06 0.04 0.06 0.04

850 1060 827 999 1110 677

0.001 0.003 0.005 <0.001 0.003 0.001

    <0.03 0.4 <0.03 <0.03 <0.03 <0.03

    <0.01 0.07 <0.01 <0.01 <0.01 <0.01

0.373 0.396 0.31 0.379 0.422 0.238

496 504.00

437 384.00 305.000 307 428 316

0.35 0.246 0.190 0.186 0.461 0.318

   <0.010 0.017 <0.010 <0.010 <0.020 0.044

   <0.001 < 0.001 <0.001 <0.001 <0.001 <0.001

6 7 <5 <5 9 11

552 689 538 649 722 440

0.95

9.1 7.1 5.3 5.3 10.5 3.6

1038 1007 877 1010 1250 790

7.1 7.3 7 6.8 7.2 7.6

BH-5
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May 2025 17-6041I

Table H1:  Groundwater Quality Data

North Algona Landfill Monitoring

Monitor Number ->

Date Sampled ODWS (PWQO)

Parameters

Fluoride 2.40

Chloride 250

N-NO2 (Nitrite) 1.00

N-NO3 (Nitrate) 10.00

Phosphate

Sulphate 500

Calcium

Magnesium

Sodium 200

Potassium

Aluminum 0.1 (0.075)

Barium 1.00

Beryllium *

Boron 5 (0.2)

Cadmium * 0.005

Chromium 0.050

Cobalt (0.0009)

Conductivity (microS/cm)

Copper 1 (0.005)

Iron 0.3 (0.3)

Lead * 0.010

Manganese 0.050

Molybdenum

Nickel

Phosphorus

Silicon

Silver 0.05 (0.0001)

Strontium

Sulphur

Thallium

Tin

Titanium

Vanadium

Zinc 5 (0.03)

Hardness 80 - 100

Alkalinity as CaCO3 30 - 500 (Note 1)

TKN

N-NH3 (Ammonia)

Organic Nitrogen 0.15

Phenols

BOD

COD

TDS 500

Ion Balance

Field Measured

Water Temp. (
o
C) 15.0

Conductivity (microS/cm)

pH (pH units) 6.5 - 8.5 (6.5-8.5)

Notes:

All values reported in mg/L unless otherwise noted

Shaded values exceed ODWS (Ontario Drinking Water Standards, August 2000) or PWQO

*  Provincial Water Quality Objectives (PWQO) related to hardness

(1) alkalinity PWQO should not be decreased by more than 25% of the natural condition

May-13 May-14 May-15 Sep-16 May-17 Jun-18

<0.10 0.10 <0.05 0.1 < 0.1 < 0.1

16 7 9.89 13.4 55.2 10.7

<0.10 < 0.10 <0.05 < 0.1 < 0.05 < 0.05

0.66 0.40 0.48 0.6 3.62 1.13

22 20 19.8 21 25 17

87 75 77.1 91.6 130 93.2

28 21 20.2 24.8 37.2 24.7

5 5 4.48 6.6 7.1 7.6

3 2 2.21 2.7 2.4 2.5

0.11 0.09 0.103 0.141 0.177 0.142

< 0.0001

0.01 0.01 0.016 0.028 0.016 0.028

620 606 830 557

<0.001 < 0.002 <0.003 < 0.002 0.004 < 0.002

<0.03 0.133 0.056 < 0.005 0.021 0.066

0.04 0.31 0.129 0.085 0.039 0.21

0.234 0.221 0.201 0.274 0.365 0.239

331 478 335

294 240 257             306 312 267

0.40 0.12 <0.10 0.18 0.25 0.2

0.06 0.02 <0.02 < 0.01 < 0.01 0.02

0.34 0.10

<0.001 < 0.001 <0.001 < 0.001 < 0.001 < 0.001

20 < 5 <5 < 5 6 5

403 276 290 346 444 316

0.950

7.7 6.0 7.5 13.5 6.4 8.7

618 467 592 659 822 486

7.30 7.60 7.70 7.20 7.10 7.2

BH-6
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May 2025 17-6041I

Table H1:  Groundwater Quality Data

North Algona Landfill Monitoring

Monitor Number ->

Date Sampled ODWS (PWQO)

Parameters

Fluoride 2.40

Chloride 250

N-NO2 (Nitrite) 1.00

N-NO3 (Nitrate) 10.00

Phosphate

Sulphate 500

Calcium

Magnesium

Sodium 200

Potassium

Aluminum 0.1 (0.075)

Barium 1.00

Beryllium *

Boron 5 (0.2)

Cadmium * 0.005

Chromium 0.050

Cobalt (0.0009)

Conductivity (microS/cm)

Copper 1 (0.005)

Iron 0.3 (0.3)

Lead * 0.010

Manganese 0.050

Molybdenum

Nickel

Phosphorus

Silicon

Silver 0.05 (0.0001)

Strontium

Sulphur

Thallium

Tin

Titanium

Vanadium

Zinc 5 (0.03)

Hardness 80 - 100

Alkalinity as CaCO3 30 - 500 (Note 1)

TKN

N-NH3 (Ammonia)

Organic Nitrogen 0.15

Phenols

BOD

COD

TDS 500

Ion Balance

Field Measured

Water Temp. (
o
C) 15.0

Conductivity (microS/cm)

pH (pH units) 6.5 - 8.5 (6.5-8.5)

Notes:

All values reported in mg/L unless otherwise noted

Shaded values exceed ODWS (Ontario Drinking Water Standards, August 2000) or PWQO

*  Provincial Water Quality Objectives (PWQO) related to hardness

(1) alkalinity PWQO should not be decreased by more than 25% of the natural condition

Jul-19 May-20 Apr-21 Apr-22 Jun-23 Apr-24

no sample no sample no sample <0.10 <0.10 <0.10

62 66 10

<0.10 <0.10 <0.10

0.38 1.54 <0.10

12 20 15

97 113 82

25 30 22

5 7 6

2 3 2

0.13 0.1

0.02 0.02 0.02

672 736 511

<0.001 0.003 <0.001

0.05 <0.03 <0.03

0.05 <0.01 <0.01

0.266 0.318 0.197

260 319 257

0.275 0.264 0.326

0.013 <0.020 0.057

<0.001 <0.001 <0.001

<5 <5 <5

437 478 332

5.1 9.3 5.6

680 860 600

6.9 7.3 7.6

BH-6
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May 2025 17-6041I

Table H1:  Groundwater Quality Data

North Algona Landfill Monitoring

Monitor Number ->

Date Sampled ODWS (PWQO)

Parameters

Fluoride 2.40

Chloride 250

N-NO2 (Nitrite) 1.00

N-NO3 (Nitrate) 10.00

Phosphate

Sulphate 500

Calcium

Magnesium

Sodium 200

Potassium

Aluminum 0.1 (0.075)

Barium 1.00

Beryllium *

Boron 5 (0.2)

Cadmium * 0.005

Chromium 0.050

Cobalt (0.0009)

Conductivity (microS/cm)

Copper 1 (0.005)

Iron 0.3 (0.3)

Lead * 0.010

Manganese 0.050

Molybdenum

Nickel

Phosphorus

Silicon

Silver 0.05 (0.0001)

Strontium

Sulphur

Thallium

Tin

Titanium

Vanadium

Zinc 5 (0.03)

Hardness 80 - 100

Alkalinity as CaCO3 30 - 500 (Note 1)

TKN

N-NH3 (Ammonia)

Organic Nitrogen 0.15

Phenols

BOD

COD

TDS 500

Ion Balance

Field Measured

Water Temp. (
o
C) 15.0

Conductivity (microS/cm)

pH (pH units) 6.5 - 8.5 (6.5-8.5)

Notes:

All values reported in mg/L unless otherwise noted

Shaded values exceed ODWS (Ontario Drinking Water Standards, August 2000) or PWQO

*  Provincial Water Quality Objectives (PWQO) related to hardness

(1) alkalinity PWQO should not be decreased by more than 25% of the natural condition

Nov-03 Sep-11 May-12 May-13 May-14

0.240 <0.10 0.10 <0.10 0.1

150 86 68 65 85.3

<0.10 <0.10 <0.10 <0.10 < 0.10

2.08 0.76 1.02 2.19 2.4

76 77 67 60 66

168 128 101 113 111

29 21 18 23 18.9

40 40 33 42 37.2

5 2 2 2 2

0.27 0.230 0.21 0.19 0.174

< 0.0001

0.02 0.01 <0.01 <0.01 < 0.005

1160 945 857 856 857

0.026 0.024 0.022 0.008 0.008

0.100 <0.03 <0.03 <0.03 < 0.005

<0.01 <0.01 <0.01 <0.01 < 0.001

0.449 0.333 0.279 0.296 0.307

305 309 298 298 241

0.17 <0.10 <0.10 0.17 < 0.05

<0.02 <0.02 <0.02 <0.02 < 0.01

<0.17 <0.10 <0.10 < 0.17 < 0.05

<0.001 <0.001 <0.001 <0.001

9.0 5.0 <5 <5 < 5

754 614 557 556 477

1.0 1

8.6 15.8 12.8 8.6 6.4

1180 931 743 848 760

6.90 7.30 7.2 7.6 7.7

PW1
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May 2025 17-6041I

Table B2:  Groundwater Quality Data

Project Name: North Algona Landfill Monitoring

Monitor Number ->

Date Sampled UNITS TYPE LIMIT Aug-03 Nov-03 Aug-04 Sep-04 Aug-05 Dec-05

PARAMETERS

VOLATILE ORGANIC COMPOUNDS

1, 1, 1, 2-tetrachloroethane ug/l <0.6 <0.6 <0.6 <0.6 <0.6 <0.5

1,1,1-trichloroethane ug/l <0.4 <0.4 <0.4 <0.4 <0.4 <0.4

1, 1, 2, 2-tetrachloroethane ug/l <0.6 <0.6 <0.6 <0.6 <0.6 <0.5

1,1,2-trichloroethane ug/l <0.4 <0.4 <0.4 <0.4 <0.4 <0.4

1, 1-dichloroethane ug/l <0.4 <0.4 <0.4 <0.4 <0.4 <0.4

1, 1-dichloroethylene ug/l MAC 14 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1, 2-dibromoethane ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1, 2-dichlorobenzene ug/l MAC 200 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4

1, 2-dichloroethane ug/l IMAC 5 <0.7 <0.5 <0.5 <0.5 <0.5 <0.5

1, 2-dichloropropane ug/l <0.7 <0.7 <0.7 <0.7 <0.7 <0.5

1, 3, 5-trimethylbenzene ug/l <0.3 <0.3 <0.3 <0.3 <0.3 <0.3

1,3-dichlorobenzene ug/l <0.4 <0.4 <0.4 <0.4 <0.4 <0.4

1,4-dichlorobenzene ug/l MAC 5 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4

Acetone (2-Propanone) ug/l

Benzene ug/l MAC 1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Bromodichloromethane ug/l <0.3 <0.3 <0.3 <0.3 <0.3 <0.3

Bromoform ug/l <0.4 <0.4 <0.4 <0.4 <0.4 <0.4

Bromomethane ug/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

c-1, 2-Dichloroethylene ug/l <0.4 <0.4 <0.4 <0.4 <0.4 <0.4

c-1,3-Dichloropropylene ug/l <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Carbon Tetrachloride ug/l MAC 2 <0.9 <0.5 <0.5 <0.5 <0.5 <0.5

Chlorobenzene ug/l

Chloroethane ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Chloroform ug/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Chloromethane ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dibromochloromethane ug/l <0.3 <0.3 <0.3 <0.3 <0.3 <0.3

Dichloromethane ug/l MAC 50 <0.4 <0.4 <4.0 <4.0 <4.0 <4.0

Ethylbenzene ug/l AO 2.40 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Ethylene Dibromide ug/l

Methyl Isobutyl Ketone ug/l

Methyl Ethyll Ketone (2-Butanone) ug/l

Methyl y-butyl ether (MTBE) ug/l

m/p-xylene ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Chlorobenzene ug/l MAC 80 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

o-xylene ug/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Xylene (Total) ug/l

Styrene ug/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

T-1, 2-Dichloroethylene ug/l <0.4 <0.4 <0.4 <0.4 <0.4 <0.4

t-1,3-Dichloropropylene ug/l <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Tetrachloroethylene ug/l MAC 30 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3

Toluene ug/l MAC 24 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Trichloroethylene ug/l MAC 5 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3

Trichlorofluoromethane ug/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Vinyl Chloride ug/l MAC 1 <0.5 <0.2 <0.2 <0.2 <0.2 <0.2

VOC SURROGATES

1, 2-dichloroethane-d4 % 99 102 97 100 96 114

Bromofluorobenzene % 83 94 97 96 81 90

Toluene-d8 % 98 99 99 100 101 105

Notes:

All values reported in ug/L unless otherwise noted

ODWS = Ontario Drinking Water Standards (August 2000)

Shaded values exceed ODWS

BH #1-II
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May 2025 17-6041I

Table B2:  Groundwater Quality Data

Project Name: North Algona Landfill Monitoring

Monitor Number ->

Date Sampled UNITS TYPE LIMIT

PARAMETERS

VOLATILE ORGANIC COMPOUNDS

1, 1, 1, 2-tetrachloroethane ug/l

1,1,1-trichloroethane ug/l

1, 1, 2, 2-tetrachloroethane ug/l

1,1,2-trichloroethane ug/l

1, 1-dichloroethane ug/l

1, 1-dichloroethylene ug/l MAC 14

1, 2-dibromoethane ug/l

1, 2-dichlorobenzene ug/l MAC 200

1, 2-dichloroethane ug/l IMAC 5

1, 2-dichloropropane ug/l

1, 3, 5-trimethylbenzene ug/l

1,3-dichlorobenzene ug/l

1,4-dichlorobenzene ug/l MAC 5

Acetone (2-Propanone) ug/l

Benzene ug/l MAC 1

Bromodichloromethane ug/l

Bromoform ug/l

Bromomethane ug/l

c-1, 2-Dichloroethylene ug/l

c-1,3-Dichloropropylene ug/l

Carbon Tetrachloride ug/l MAC 2

Chlorobenzene ug/l

Chloroethane ug/l

Chloroform ug/l

Chloromethane ug/l

Dibromochloromethane ug/l

Dichloromethane ug/l MAC 50

Ethylbenzene ug/l AO 2.40

Ethylene Dibromide ug/l

Methyl Isobutyl Ketone ug/l

Methyl Ethyll Ketone (2-Butanone) ug/l

Methyl y-butyl ether (MTBE) ug/l

m/p-xylene ug/l

Chlorobenzene ug/l MAC 80

o-xylene ug/l

Xylene (Total) ug/l

Styrene ug/l

T-1, 2-Dichloroethylene ug/l

t-1,3-Dichloropropylene ug/l

Tetrachloroethylene ug/l MAC 30

Toluene ug/l MAC 24

Trichloroethylene ug/l MAC 5

Trichlorofluoromethane ug/l

Vinyl Chloride ug/l MAC 1

VOC SURROGATES

1, 2-dichloroethane-d4 %

Bromofluorobenzene %

Toluene-d8 %

Notes:

All values reported in ug/L unless otherwise noted

ODWS = Ontario Drinking Water Standards (August 2000)

Shaded values exceed ODWS

Sep-06 Nov-06 Aug-07 Oct-07 Aug-08 Nov-08

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.4 <0.4 <0.4 <0.4 <0.4 <0.4

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.4 <0.4 <0.4 <0.4 <0.4 <0.4

<0.4 <0.4 <0.4 <0.4 <0.4 <0.4

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<0.4 <0.4 <0.4 <0.4 <0.4 <0.4

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.3 <0.3 <0.3 <0.3 <0.3 <0.3

<0.4 <0.4 <0.4 <0.4 <0.4 <0.4

<0.4 <0.4 <0.4 <0.4 <0.4 <0.4

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.3 <0.3 <0.3 <0.3 <0.3 <0.3

<0.4 <0.4 <0.4 <0.4 <0.4 <0.4

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.4 <0.4 <0.4 <0.4 <0.4 <0.4

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<0.3 <0.3 <0.3 <0.3 <0.3 <0.3

<4.0 <4.0 <4.0 <4.0 <4.0 <4.0

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.4 <0.4 <0.4 <0.4 <0.4 <0.4

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2

<0.3 <0.3 <0.3 <0.3 <0.3 <0.3

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.3 <0.3 <0.3 <0.3 <0.3 <0.3

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2

100 105 106 99 117 100

107 99 106 105 112 112

96 98 102 106 90 104

BH #1-II
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May 2025 17-6041I

Table B2:  Groundwater Quality Data

Project Name: North Algona Landfill Monitoring

Monitor Number ->

Date Sampled UNITS TYPE LIMIT

PARAMETERS

VOLATILE ORGANIC COMPOUNDS

1, 1, 1, 2-tetrachloroethane ug/l

1,1,1-trichloroethane ug/l

1, 1, 2, 2-tetrachloroethane ug/l

1,1,2-trichloroethane ug/l

1, 1-dichloroethane ug/l

1, 1-dichloroethylene ug/l MAC 14

1, 2-dibromoethane ug/l

1, 2-dichlorobenzene ug/l MAC 200

1, 2-dichloroethane ug/l IMAC 5

1, 2-dichloropropane ug/l

1, 3, 5-trimethylbenzene ug/l

1,3-dichlorobenzene ug/l

1,4-dichlorobenzene ug/l MAC 5

Acetone (2-Propanone) ug/l

Benzene ug/l MAC 1

Bromodichloromethane ug/l

Bromoform ug/l

Bromomethane ug/l

c-1, 2-Dichloroethylene ug/l

c-1,3-Dichloropropylene ug/l

Carbon Tetrachloride ug/l MAC 2

Chlorobenzene ug/l

Chloroethane ug/l

Chloroform ug/l

Chloromethane ug/l

Dibromochloromethane ug/l

Dichloromethane ug/l MAC 50

Ethylbenzene ug/l AO 2.40

Ethylene Dibromide ug/l

Methyl Isobutyl Ketone ug/l

Methyl Ethyll Ketone (2-Butanone) ug/l

Methyl y-butyl ether (MTBE) ug/l

m/p-xylene ug/l

Chlorobenzene ug/l MAC 80

o-xylene ug/l

Xylene (Total) ug/l

Styrene ug/l

T-1, 2-Dichloroethylene ug/l

t-1,3-Dichloropropylene ug/l

Tetrachloroethylene ug/l MAC 30

Toluene ug/l MAC 24

Trichloroethylene ug/l MAC 5

Trichlorofluoromethane ug/l

Vinyl Chloride ug/l MAC 1

VOC SURROGATES

1, 2-dichloroethane-d4 %

Bromofluorobenzene %

Toluene-d8 %

Notes:

All values reported in ug/L unless otherwise noted

ODWS = Ontario Drinking Water Standards (August 2000)

Shaded values exceed ODWS

Apr-09 Oct-09 May-10 May-11

<0.1 <0.1 <0.5 <0.5

<0.1 <0.1 <0.4 <0.4

<0.2 <0.2 <0.5 <0.5

<0.2 <0.2 <0.4 <0.4

<0.1 <0.1 <0.4 <0.4

<0.1 <0.1 <0.5 <0.5

<1.0 <1.0

<0.2 <0.2 <0.4 <0.4

<0.2 <0.2 <0.5 <0.5

<0.1 <0.1 <0.5 <0.5

<0.3 <0.3

<0.2 <0.2 <0.4 <0.4

0.2 <0.2 <0.4 <0.4

<10 <10

<0.1 <0.1 <0.5 <0.5

<0.1 <0.1 <0.3 <0.3

<0.2 <0.2 <0.4 <0.4

<0.5 <0.5 <0.5 <0.5

<0.1 <0.1 <0.4 <0.4

<0.2 <0.2 <0.2 <0.2

<0.1 <0.1 <0.5 <0.5

<0.1 <0.1

<1.0 <1.0

<0.1 <0.1 <0.5 <0.5

<1.0 <1.0

<0.2 <0.2 <0.3 <0.3

2.9 <0.5 <4.0 <4.0

<0.1 <0.1 <0.5 <0.5

<0.2 <0.2

<5 <5

<5 <5

<0.2 <0.2

0.2 <0.1 <1.0 <1.0

<0.1 <0.1 <0.2 <0.2

<0.1 <0.1 <0.5 <0.5

0.2 <0.1 <1.5

<0.2 <0.2 <0.5 <0.5

<0.1 <0.1 <0.4 <0.4

<0.2 <0.2 <0.2 <0.2

<0.1 <0.1 <0.3 <0.3

0.4 <0.2 <0.5 <0.5

<0.1 <0.1 <0.3 <0.3

<0.5 <0.5

0.2 <0.2 <0.2 <0.2

99 108 87 113

100 113 95 115

103 85 104 101

BH #1-II
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May 2025 17-6041I

Table B2:  Groundwater Quality Data

Project Name: North Algona Landfill Monitoring

Monitor Number ->

Date Sampled UNITS TYPE LIMIT

PARAMETERS

VOLATILE ORGANIC COMPOUNDS

1, 1, 1, 2-tetrachloroethane ug/l

1,1,1-trichloroethane ug/l

1, 1, 2, 2-tetrachloroethane ug/l

1,1,2-trichloroethane ug/l

1, 1-dichloroethane ug/l

1, 1-dichloroethylene ug/l MAC 14

1, 2-dibromoethane ug/l

1, 2-dichlorobenzene ug/l MAC 200

1, 2-dichloroethane ug/l IMAC 5

1, 2-dichloropropane ug/l

1, 3, 5-trimethylbenzene ug/l

1,3-dichlorobenzene ug/l

1,4-dichlorobenzene ug/l MAC 5

Acetone (2-Propanone) ug/l

Benzene ug/l MAC 1

Bromodichloromethane ug/l

Bromoform ug/l

Bromomethane ug/l

c-1, 2-Dichloroethylene ug/l

c-1,3-Dichloropropylene ug/l

Carbon Tetrachloride ug/l MAC 2

Chlorobenzene ug/l

Chloroethane ug/l

Chloroform ug/l

Chloromethane ug/l

Dibromochloromethane ug/l

Dichloromethane ug/l MAC 50

Ethylbenzene ug/l AO 2.40

Ethylene Dibromide ug/l

Methyl Isobutyl Ketone ug/l

Methyl Ethyll Ketone (2-Butanone) ug/l

Methyl y-butyl ether (MTBE) ug/l

m/p-xylene ug/l

Chlorobenzene ug/l MAC 80

o-xylene ug/l

Xylene (Total) ug/l

Styrene ug/l

T-1, 2-Dichloroethylene ug/l

t-1,3-Dichloropropylene ug/l

Tetrachloroethylene ug/l MAC 30

Toluene ug/l MAC 24

Trichloroethylene ug/l MAC 5

Trichlorofluoromethane ug/l

Vinyl Chloride ug/l MAC 1

VOC SURROGATES

1, 2-dichloroethane-d4 %

Bromofluorobenzene %

Toluene-d8 %

Notes:

All values reported in ug/L unless otherwise noted

ODWS = Ontario Drinking Water Standards (August 2000)

Shaded values exceed ODWS

Apr-09 May-10 May-11

<0.1 <0.5 <1

<0.1 <0.4 <0.8

<0.2 <0.5 <1

<0.2 <0.4 <0.8

<0.1 <0.4 <0.8

<0.1 <0.5 <1

<1.0 <2.0

<0.2 <0.4 <0.8

<0.2 <0.5 <1

<0.1 <0.5 <1

<0.3 <0.6

<0.2 <0.4 <0.8

<0.2 <0.4 <0.8

<10

<0.1 <0.5 <1

<0.1 <0.3 <0.6

<0.2 <0.4 <0.8

<0.5 <0.5 <1

<0.1 <0.4 <0.8

<0.2 <0.2 <0.4

<0.1 <0.5 <1

<0.1

<1.0 <2.0

<0.1 <0.5 <1

<1.0 <2.0

<0.2 <0.3 <0.6

0.600 <4.0 <8.0

<0.1 <0.5 <1

<0.2

<5

<5

<0.2

0.300 <1.0 <2.0

<0.1 <0.2 <0.4

0.10 <0.5 <1

0.40 <1.5

<0.2 <0.5 <1

<0.1 <0.4 <0.8

<0.2 <0.2 <0.4

0.10 <0.3 <0.6

0.60 <0.5 <1

<0.1 <0.3 <0.6

<0.5 <1

<0.2 <0.2 <0.4

99 89 109

102 100 108

102 108 102

BH #3
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May 2025 17-6041I

Table B2:  Groundwater Quality Data

Project Name: North Algona Landfill Monitoring

Monitor Number ->

Date Sampled UNITS TYPE LIMIT

PARAMETERS

VOLATILE ORGANIC COMPOUNDS

1, 1, 1, 2-tetrachloroethane ug/l

1,1,1-trichloroethane ug/l

1, 1, 2, 2-tetrachloroethane ug/l

1,1,2-trichloroethane ug/l

1, 1-dichloroethane ug/l

1, 1-dichloroethylene ug/l MAC 14

1, 2-dibromoethane ug/l

1, 2-dichlorobenzene ug/l MAC 200

1, 2-dichloroethane ug/l IMAC 5

1, 2-dichloropropane ug/l

1, 3, 5-trimethylbenzene ug/l

1,3-dichlorobenzene ug/l

1,4-dichlorobenzene ug/l MAC 5

Acetone (2-Propanone) ug/l

Benzene ug/l MAC 1

Bromodichloromethane ug/l

Bromoform ug/l

Bromomethane ug/l

c-1, 2-Dichloroethylene ug/l

c-1,3-Dichloropropylene ug/l

Carbon Tetrachloride ug/l MAC 2

Chlorobenzene ug/l

Chloroethane ug/l

Chloroform ug/l

Chloromethane ug/l

Dibromochloromethane ug/l

Dichloromethane ug/l MAC 50

Ethylbenzene ug/l AO 2.40

Ethylene Dibromide ug/l

Methyl Isobutyl Ketone ug/l

Methyl Ethyll Ketone (2-Butanone) ug/l

Methyl y-butyl ether (MTBE) ug/l

m/p-xylene ug/l

Chlorobenzene ug/l MAC 80

o-xylene ug/l

Xylene (Total) ug/l

Styrene ug/l

T-1, 2-Dichloroethylene ug/l

t-1,3-Dichloropropylene ug/l

Tetrachloroethylene ug/l MAC 30

Toluene ug/l MAC 24

Trichloroethylene ug/l MAC 5

Trichlorofluoromethane ug/l

Vinyl Chloride ug/l MAC 1

VOC SURROGATES

1, 2-dichloroethane-d4 %

Bromofluorobenzene %

Toluene-d8 %

Notes:

All values reported in ug/L unless otherwise noted

ODWS = Ontario Drinking Water Standards (August 2000)

Shaded values exceed ODWS

May-11

<0.5

<0.4

<0.5

<0.4

<0.4

<0.5

<1.0

<0.4

<0.5

<0.5

<0.3

<0.4

<0.4

<0.5

<0.3

<0.4

<0.5

<0.4

<0.2

<0.5

<1.0

<0.5

<1.0

<0.3

<4.0

<0.5

<1.0

<0.2

<0.5

<1.5

<0.5

<0.4

<0.2

<0.3

<0.5

<0.3

<0.5

<0.2

114

114

100

Trip Blank
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May 2025 17-6041I

North Algona Landfill Monitoring

Groundwater QA/QC
Relative Percent Difference Calculations

Monitor Number

Parameter ODWS/OG

Fluoride 2.40

Chloride 250

N-NO2 (Nitrite) 1.00

N-NO3 (Nitrate) 10.00

Bromide

Phosphate

Sulphate 500

Calcium

Magnesium

Sodium

Potassium 200

Aluminum

Barium 0.100

Beryllium * 1.00

Boron

Cadmium * 5.00

Chromium 0.005

Cobalt 0.050

Conductivity (microS/cm)

Copper 1.00

Iron 0.300

Lead * 0.010

Manganese 0.050

Molybdenum

Nickel

Phosphorus

Silicon 6.5 - 8.5

Silver

Strontium 0.050

Sulphur

Thallium

Tin

Titanium

Vanadium

Zinc

Hardness 5.00

Alkalinity as CaCO3 80 - 100

TKN 30 - 500

N-NH3 (Ammonia)

Organic Nitrogen

Phenols 0.15

BOD

COD 1/5

TDS 5

Ion Balance

Average RPD

NC = Not calculated

RDP greater than 25%

RDP greater than 50%

BH 2 BH 2            

DUP #1

Apr-24 Apr-24 RPD

<0.10 <0.10 NC

89 90 1.12%

<0.10 <0.10 NC

0.43 0.44 2.30%

33 33 0.00%

123 122 0.82%

27 27 0.00%

38 38 0.00%

2 2 0.00%

0.14 0.14 0.00%

<0.01 <0.01 NC

865 873 0.92%

0.001 0.002 NC

<0.03 <0.03 NC

<0.01 <0.01 NC

0.325 0.321 1.24%

314 313 0.32%

0.297 0.341 13.79%

0.24 0.041 141.64%

<0.001 <0.001 NC

18 <5 NC

562 567 0.89%

11.64%
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Surface Water Quality Data 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



Surface Water 1/4

May-05 May-06 Apr-07 Apr-08 Apr-22

General Chemistry

Alkalinity (Total as CaCO3) mg/l 500 163 152 110 96 168

Ammonia, unionized (Field) mg/l 0.02 0.00132 0.04597 0.00018 0.00008 0.00000

Ammonia Nitrogen mg/l -- 0.04 0.54 <0.02 <0.02 0.041

Biologic Oxygen Demand, Five Day mg/l -- <1 <1 <1 <1 <1

Chemical Oxygen Demand mg/l -- 11 37 21 31 20

Chloride mg/l -- 38 37 13 10 28

Ph (lab) mg/l 6.5-8.5 -- -- -- -- 7.51

ion balance mg/l -- 1.10 0.96 0 0 0.98

Dissolved Organic Carbon mg/l -- -- -- -- -- --

Conductivity (lab) uS/cm -- 462 418 273 254 311

Hardness, Calcium Carbonate mg/l -- -- -- -- -- 169

Nitrate as N mg/l -- <0.10 <0.10 <0.10 <0.10 <0.10

Nitrite as N mg/l -- <0.10 <0.10 <0.10 <0.10 <0.10

Nitrogen, Organic mg/l -- 0.30 0.14 < 0.45 < 0.27 0.37

Nitrogen, Total Kjeldahl mg/l -- 0.34 0.6 0.45 0.27 0.411

Floride mg/l -- 0.180 <0.10 <0.10 <0.10 <0.10

Phosphate mg/l -- -- -- -- -- --

Phosphorus, Total mg/l 0.03 0.10 0.04 0.01 0.03 0.04

Sulphate mg/l -- 19 15 11 13 6

Total Dissolved Solids mg/l -- 300 272 177 165 202

Total Suspended Solids mg/l -- -- -- -- -- --

Metals

Aluminum, dissolved mg/l 0.1 -- -- -- -- <0.01

Asenic mg/l 0.005 -- -- -- -- <0.001

Barium mg/l -- 0.08 0.07 0.06 0.05 0.07

Beryllium mg/l 0.011 -- -- -- -- --

Boron mg/l 0.01 0.010 0.01 <0.01 <0.01 0.01

Cadmium mg/l 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Calcium mg/l -- 61 49 31 30 48

Chromium mg/l 1 -- -- -- -- --

Copper mg/l 0.005 <0.001 <0.001 <0.001 0.001 <0.10

Iron mg/l 0.3 0.030 0.04 0.03 <0.03 <0.03

Lead mg/l 5 -- -- -- -- --

Magnesium mg/l 17 13 9 9 12

Manganese mg/l 0.9 <0.01 <0.01 0.04 0.03 0.02

Mercury, dissolved mg/l 0.2 -- -- -- -- --

Molybdenum mg/l 40 -- -- -- -- --

Nickel mg/l 25 -- -- -- -- --

Potassium mg/l -- 2 1 2 2 2

Sodium mg/l -- 16 15 6 7 17

Strontium mg/l 0.2 0.167 0.148 0.106 0.096 0.147

Vanadium mg/l 6 -- -- -- -- --

Zinc mg/l 0.03 <0.01 <0.01 <0.01 <0.01 <0.01

Phenols

Phenolics, Total Recoverable mg/l 0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Field Measured

Water Temp. (oC) 6.6 9.7 7.1 8.1 4

pH (pH units) 8.38 8.71 7.8 7.42 5.9

Conductivity (microS/cm) 423 169 238 216 412

Dissolved Oxygen 5.26 1.18 5.18 5.75 7.4

Flow (L/Sec) 19 15 25 56 1.61

Parameter Unit  PWQO
SW 1



Surface Water 2/4

General Chemistry

Alkalinity (Total as CaCO3) mg/l 500

Ammonia, unionized (Field) mg/l 0.02

Ammonia Nitrogen mg/l --

Biologic Oxygen Demand, Five Day mg/l --

Chemical Oxygen Demand mg/l --

Chloride mg/l --

Ph (lab) mg/l 6.5-8.5

ion balance mg/l --

Dissolved Organic Carbon mg/l --

Conductivity (lab) uS/cm --

Hardness, Calcium Carbonate mg/l --

Nitrate as N mg/l --

Nitrite as N mg/l --

Nitrogen, Organic mg/l --

Nitrogen, Total Kjeldahl mg/l --

Floride mg/l --

Phosphate mg/l --

Phosphorus, Total mg/l 0.03

Sulphate mg/l --

Total Dissolved Solids mg/l --

Total Suspended Solids mg/l --

Metals

Aluminum, dissolved mg/l 0.1

Asenic mg/l 0.005

Barium mg/l --

Beryllium mg/l 0.011

Boron mg/l 0.01

Cadmium mg/l 0.0002

Calcium mg/l --

Chromium mg/l 1

Copper mg/l 0.005

Iron mg/l 0.3

Lead mg/l 5

Magnesium mg/l

Manganese mg/l 0.9

Mercury, dissolved mg/l 0.2

Molybdenum mg/l 40

Nickel mg/l 25

Potassium mg/l --

Sodium mg/l --

Strontium mg/l 0.2

Vanadium mg/l 6

Zinc mg/l 0.03

Phenols

Phenolics, Total Recoverable mg/l 0.001

Field Measured

Water Temp. (oC)

pH (pH units)

Conductivity (microS/cm)

Dissolved Oxygen

Flow (L/Sec)

Parameter Unit  PWQO

Jun-23 Apr-24

197 92

0.00003 0.0002

<0.020 0.046

<1 1

27 21

19 3

7.56 7.06

1.02 --

-- --

319 196

204 127

<0.10 <0.10

<0.10 <0.10

<0.38 --

0.38 0.633

<0.10 <0.10

-- --

0.012 0.015

7 23

207 127

-- --

<0.01 0.01

<0.001 <0.001

0.08 0.03

-- --

0.010 <0.01

<0.0001 <0.0001

57 36

-- --

<0.001 <0.001

0.040 <0.03

-- --

15 9

0.030 0.02

-- --

-- --

-- --

1 2

14 3

0.176 0.112

-- --

<0.01 <0.01

<0.001 <0.001

17.0 9

6.60 7.5

490 290

6.10 9.5

6.53 --

SW 1



Surface Water 3/4

General Chemistry

Alkalinity (Total as CaCO3) mg/l 500

Ammonia, unionized (Field) mg/l 0.02

Ammonia Nitrogen mg/l --

Biologic Oxygen Demand, Five Day mg/l --

Chemical Oxygen Demand mg/l --

Chloride mg/l --

Ph (lab) mg/l 6.5-8.5

ion balance mg/l --

Dissolved Organic Carbon mg/l --

Conductivity (lab) uS/cm --

Hardness, Calcium Carbonate mg/l --

Nitrate as N mg/l --

Nitrite as N mg/l --

Nitrogen, Organic mg/l --

Nitrogen, Total Kjeldahl mg/l --

Floride mg/l --

Phosphate mg/l --

Phosphorus, Total mg/l 0.03

Sulphate mg/l --

Total Dissolved Solids mg/l --

Total Suspended Solids mg/l --

Metals

Aluminum, dissolved mg/l 0.1

Asenic mg/l 0.005

Barium mg/l --

Beryllium mg/l 0.011

Boron mg/l 0.01

Cadmium mg/l 0.0002

Calcium mg/l --

Chromium mg/l 1

Copper mg/l 0.005

Iron mg/l 0.3

Lead mg/l 5

Magnesium mg/l

Manganese mg/l 0.9

Mercury, dissolved mg/l 0.2

Molybdenum mg/l 40

Nickel mg/l 25

Potassium mg/l --

Sodium mg/l --

Strontium mg/l 0.2

Vanadium mg/l 6

Zinc mg/l 0.03

Phenols

Phenolics, Total Recoverable mg/l 0.001

Field Measured

Water Temp. (oC)

pH (pH units)

Conductivity (microS/cm)

Dissolved Oxygen

Flow (L/Sec)

Parameter Unit  PWQO

May-05 May-06 Apr-07 Apr-08 Apr-22

123 124 148 113 144

0.00054 0.00120 0.00010 0.00006 0.00001

<0.02 0.07 0.02 0.02 0.034

<1 <1 <1 <1 <1

<5 12 13 16 <5

16 8 9 7 3

-- -- -- -- 7.13

1.08 0.95 0 0 0.93

-- -- -- -- --

341 303 353 308 230

-- -- -- -- 141

0.12 <0.10 0.15 0.18 <0.10

<0.10 <0.10 <0.10 <0.10 <0.10

< 0.19 0.12 0.29 0.14 0.249

0.19 0.19 0.31 0.16 0.283

0.18 <0.10 <0.10 <0.10 <0.10

-- -- -- -- --

0.03 0.01 0.07 0.02 0.021

26 21 20 27 12

222 197 229 200 150

-- -- -- -- --

-- -- -- -- <0.01

<0.003 <0.004 <0.005 <0.006 <0.001

0.04 0.04 0.04 0.04 0.04

-- -- -- -- --

<0.01 0.02 <0.01 <0.01 <0.01

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001

47 39 43 38 40

-- -- -- -- --

0.002 <0.001 <0.001 <0.001 <0.10

0.04 <0.03 <0.03 <0.03 <0.03

-- -- -- -- --

13 10 12 10 10

<0.01 <0.01 <0.01 <0.01 <0.01

-- -- -- -- --

-- -- -- -- --

-- -- -- -- --

1 1 1 1 1

7 4 7 6 3

0.17 0.154 0.171 0.144 0.15

-- -- -- -- --

0.02 0.01 <0.01 <0.01 <0.01

<0.001 <0.001 <0.001 <0.001 <0.001

7.7 9.8 12.2 9.6 4.1

8.25 7.98 7.36 7.19 6.5

300 240 304 278 285

7.55 2.11 4.15 5.12 4.4

3.8 11.0 6 6 No flow

SW 2



Surface Water 4/4

General Chemistry

Alkalinity (Total as CaCO3) mg/l 500

Ammonia, unionized (Field) mg/l 0.02

Ammonia Nitrogen mg/l --

Biologic Oxygen Demand, Five Day mg/l --

Chemical Oxygen Demand mg/l --

Chloride mg/l --

Ph (lab) mg/l 6.5-8.5

ion balance mg/l --

Dissolved Organic Carbon mg/l --

Conductivity (lab) uS/cm --

Hardness, Calcium Carbonate mg/l --

Nitrate as N mg/l --

Nitrite as N mg/l --

Nitrogen, Organic mg/l --

Nitrogen, Total Kjeldahl mg/l --

Floride mg/l --

Phosphate mg/l --

Phosphorus, Total mg/l 0.03

Sulphate mg/l --

Total Dissolved Solids mg/l --

Total Suspended Solids mg/l --

Metals

Aluminum, dissolved mg/l 0.1

Asenic mg/l 0.005

Barium mg/l --

Beryllium mg/l 0.011

Boron mg/l 0.01

Cadmium mg/l 0.0002

Calcium mg/l --

Chromium mg/l 1

Copper mg/l 0.005

Iron mg/l 0.3

Lead mg/l 5

Magnesium mg/l

Manganese mg/l 0.9

Mercury, dissolved mg/l 0.2

Molybdenum mg/l 40

Nickel mg/l 25

Potassium mg/l --

Sodium mg/l --

Strontium mg/l 0.2

Vanadium mg/l 6

Zinc mg/l 0.03

Phenols

Phenolics, Total Recoverable mg/l 0.001

Field Measured

Water Temp. (oC)

pH (pH units)

Conductivity (microS/cm)

Dissolved Oxygen

Flow (L/Sec)

Parameter Unit  PWQO

Jun-23 Jun-23 Apr-24

Dup#1

139 140 127

0.00005 0.00004 0.0002

0.044 0.034 0.056

<1 <1 3

6 5 38

11 11 19

7.29 7.26 7.67

0.93 0.99 1.06

-- -- --

229 228 247

144 148 141

<0.10 <0.10 <0.10

<0.10 <0.10 <0.10

0.197 0.224 --

0.241 0.258 0.783

<0.10 <0.10 <0.10

-- -- --

0.01 0.009 0.019

12 12 5

149 148 161

-- -- --

<0.01 <0.01 <0.01

<0.001 <0.001 <0.001

0.04 0.04 0.05

-- -- --

<0.01 <0.01 0.01

<0.0001 <0.0001 <0.0001

41 41 40

-- -- --

<0.001 <0.001 <0.001

<0.03 0.03 0.03

-- -- --

10 11 10

0.02 0.02 <0.01

-- -- --

-- -- --

-- -- --

1 1 3

5 8 11

0.145 0.144 0.104

-- -- --

<0.01 <0.01 <0.01

<0.001 <0.001 <0.001

12.9 6.5

6.7 7.5

360 380

7.7 8.9

No flow --

SW 2



 

 

 

 
 
 
 
 

 
 

Appendix J 
Lab Reports 

 



Certificate of Analysis

Client:  Jp2g Consultants Inc.

       12 International Dr.

     Pembroke, ON

      K8A 6W5

Attention:   Mr. Nick Weston

PO#:       

Invoice to: Jp2g Consultants Inc. (Pembroke)

  

Report Number:  1997592 

Date Submitted:  2023-05-30

Date Reported:  2023-06-06

Project:    17-6041 Berndt Road

COC #:    219571
  

QC 

% Rec

BlankAnalyte

 QC Summary

QC

Limits

 Hardness as CaCO3  

 Ion Balance  

 TDS (COND - CALC)  

Page 7 of 7146 Colonnade Rd. Unit 8, Ottawa, ON K2E 7Y1

Results relate only to the parameters tested on the samples submitted.
Methods references and/or additional QA/QC information available on request.

Guideline = PWQO - Ontario                  * = Guideline Exceedence MRL = Method Reporting Limit, AO = Aesthetic Objective, OG = Operational Guideline, MAC = 
Maximum Acceptable Concentration, IMAC = Interim Maximum Acceptable Concentration, STD = 
Standard, PWQO = Provincial Water Quality Guideline, IPWQO = Interim Provincial Water Quality 
Objective, TDR = Typical Desired Range
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