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EXECUTIVE SUMMARY 
The City of Red Deer (The City) retained Tetra Tech Canada Inc. (Tetra Tech) to conduct the 2023 groundwater 
monitoring and sampling program at the former landfill located north and east of the Lindsay Thurber 
Comprehensive High School (LTCHS). The site includes portions of Lot 1MR Plan 852 0510, Lot 4ER Plan 912 
0819, and Lot S Plan 4154S, which contains the LTCHS (4204 – 58 Street). The site lies within the northeast and 
southeast portions of Section 21-38-27 W4M, in Red Deer, Alberta, hereafter referred to as the site. 

The objectives of the monitoring program were to assess the environmental condition of the site and potential 
impacts on the environment and adjacent residential receptors from risks related to the site’s former use as a landfill, 
including assessing the likelihood of interaction between groundwater at the former landfill and Gaetz Lake, and to 
provide recommendations related to risk management activities at the site. 

Tetra Tech’s scope of work for the 2023 monitoring and sampling program at the LTCHS site included installing a 
datalogger at monitoring well 22MW05 and in a shallow standpipe in close proximity to Gaetz Lake, conducting 
semi-annual groundwater monitoring events at monitoring wells MW-02, MW-03, MW-04, BH8, and 22MW05, and 
semi-annual groundwater sampling at BH8 and 22MW05.  

Based upon the results of the groundwater and soil vapour monitoring and sampling conducted in 2023 and previous 
years, Tetra Tech has developed the following conclusions: 

 The groundwater elevations measured in November 2021 and June 2022 inferred a groundwater flow direction 
to the northwest, towards the Red Deer River. The 2023 monitoring results confirm these findings. The average 
horizontal hydraulic gradients at the site were estimated as approximately 0.002 m/m. Overall, the groundwater 
elevations have increased at all monitoring wells since 2019 and have been generally stable since the fall 
of 2021. 

 Based on a review of groundwater elevations at the monitoring well network, and datalogger recordings in 2023 
at Gaetz Lake and adjacent monitoring well 22MW05, the lake is recharging the shallow groundwater west of 
the lake. The results for 2023 suggest that groundwater within the footprint of the former landfill generally does 
not discharge towards Gaetz Lake. 

 Routine groundwater quality parameters and dissolved metals concentrations that exceeded the Alberta Tier 1 
Soil and Groundwater Remediation Guidelines (Tier 1 Guidelines) at one or more monitoring wells in 2023 
included total dissolved solids (TDS), and dissolved metals arsenic, iron, and manganese. The measured 
concentrations of these parameters were generally consistent with historical results and show leachate indicator 
parameters and anoxic conditions at BH8 and 22MW05. Previous guideline exceedances of dissolved barium 
and dissolved mercury were not confirmed in 2023. It is noted that the guideline has changed for dissolved 
barium becoming less stringent with the current updates to the Tier 1 Guidelines. The previously measured 
dissolved mercury exceedance is interpreted to be an anomalous result. 

 Concentrations of benzene, toluene, ethylbenzene, and xylenes (BTEX) were less than the analytical detection 
limits at BH8 and 22MW05 in 2023. In 2023, most volatile organic compound (VOC) concentrations measured 
less than the analytical detection limits and less than the Tier 1 Guidelines, where established, at both 
groundwater monitoring wells. VOC parameter 1,2-dichloroethene (cis) was detected in low concentrations at 
monitoring well BH8 in the spring and fall, consistent with prior results; this VOC does not have an established 
Tier 1 Guidelines. Additionally, vinyl chloride was detected at monitoring well BH8 (0.0010 mg/L) in  
November 2021; however, the concentration was less than the analytical detection limit in 2023. Trace 
concentrations of 1,2-dichloroethene (cis) were previously measured at MW-02 and MW-03. 

 Overall, the on-site monitoring wells showed relatively minor concentrations of leachate indicator parameters in 
2023. 



2023 GROUNDWATER MONITORING REPORT - LINDSAY THURBER COMPREHENSIVE HIGH SCHOOL 
FILE: 704-SWM.SWOP04071-03.008 | JULY 12, 2024 | ISSUED FOR USE 
 

 ii 
 
 
2023 Groundwater Monitoring Report-LTCHS_IFU.docx 

 Monitoring and/or analytical testing of the vapour probes was not conducted in 2023 based on previous results 
that suggest there is little indication that vapour migration poses a hazard to receptors. Historical testing 
indicates the presence of landfill gas (LFG), characterized by methane concentrations at and greater than the 
explosive range in the landfill area; however, an interceptor trench is present between the waste mass and the 
LTCHS. Tetra Tech understands that ongoing monitoring is completed by another consultant on behalf of the 
LTCHS. 

Based upon the results of monitoring programs in 2023 and previous years, Tetra Tech recommends ongoing risk 
management, including ongoing monitoring and administrative actions. However, the results of the 2023 monitoring 
and sampling program are consistent with previous results, suggest environmental conditions are reasonably well 
defined, and no longer warrant an annual monitoring and sampling frequency. 

The following recommendations are made according to these risk management elements: 

Ongoing Monitoring: 

 Conduct an additional groundwater monitoring event in the spring of 2025 to confirm the groundwater flow 
pattern. In conjunction with the proposed event, collect groundwater samples from MW-02, MW-03,  
MW-04, 22MW05, and BH8 to confirm previous results and to maintain an audit trail of environmental 
conditions. Further monitoring is not recommended at the monitoring wells located next to the LTCHS (MW04A, 
MW05A, MW14A, and MW15A). 

Administrative Actions: 

 The interceptor trench adjacent to LTCHS is operated and monitored by the LTCHS and we understand that 
the LTCHS provides periodic updates of the program status to The City. We recommend that The City obtain 
and review the collected data on an annual basis in support of management activities at this site. Further, we 
suggest that The City request as-built details of the inceptor trench from LTCHS for their records, and further 
that any records of manual or automated indoor monitoring be requested. 

 Utilize the revised generic mitigative measures when evaluating applications for development within the 
setback. 

 Ensure that the site is clearly identified within The City’s Land Use Bylaw and appropriate administrative 
requirements are met for the site in accordance with City policies. 

Further to the above recommendations, as noted the site remains an historical landfill. It presently appears to be 
well maintained and capped. The City should review this status on an ongoing basis to ensure that the cover remains 
intact and drainage remains positive; repairs or maintenance should be undertaken as required to maintain the site. 
We note that the design and operation of the interceptor trench adjacent to LTCHS was developed based on surface 
conditions similar to existing, and if changes or improvements to the surface of the landfill are contemplated (e.g., 
paving or installation of an impermeable cap), such work should be undertaken in conjunction with a review of the 
interceptor trench design and performance.  
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LIMITATIONS OF REPORT 
This report and its contents are intended for the sole use of The City of Red Deer and their agents. Tetra Tech Canada Inc. 
(Tetra Tech) does not accept any responsibility for the accuracy of any of the data, the analysis, or the recommendations 
contained or referenced in the report when the report is used or relied upon by any Party other than The City of Red Deer, or for 
any Project other than the proposed development at the subject site. Any such unauthorized use of this report is at the sole risk 
of the user. Use of this document is subject to the Limitations on the Use of this Document attached in Appendix A or Contractual 
Terms and Conditions executed by both parties. 
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1.0 INTRODUCTION 

The City of Red Deer (The City) retained Tetra Tech Canada Inc. (Tetra Tech) to conduct the 2023 groundwater 
monitoring and sampling program at the former landfill located north and east of the Lindsay Thurber 
Comprehensive High School (LTCHS). The site includes portions of Lot 1MR Plan 852 0510, Lot 4ER  
Plan 912 0819, and Lot S Plan 4154S, which contains the LTCHS (4204 – 58 Street). The site lies within the 
northeast and southeast portions of Section 21-38-27 W4M, in Red Deer, Alberta, hereafter referred to as the site.  

The scope of work for 2023 presented in Section 1.1 was based on Tetra Tech’s 2021 and 2022 groundwater and 
soil vapour monitoring and sampling program conducted at the site. Those results were presented and discussed 
in the 2021 and 2022 Groundwater and Soil Vapour Monitoring Report – Lindsay Thurber Comprehensive High 
School (Tetra Tech 2022a).  

The objectives of the monitoring program were to assess the environmental condition of the site and potential 
impacts on the environment and adjacent residential receptors from risks related to the sites former use as a landfill, 
including assessing the likelihood of interaction between groundwater at the former landfill and Gaetz Lake, and to 
provide recommendations related to risk management activities at the site. 

The field components of the monitoring program were completed under Tetra Tech’s detailed work plans 
encompassing the scope of work outlined in Section 1.1 below. The current report was completed under  
Tetra Tech’s Limitations on the Use of this Document for conducting environmental work. A copy of these conditions 
is provided in Appendix A.   

1.1 Scope of Work 
Based on the 2021 and 2022 findings and recommendations (Tetra Tech 2022a), the 2023 monitoring program 
scope of work was outlined in the proposal titled 2022 and 2023 Work Scope and Cost Estimate dated  
October 21, 2022 (Tetra Tech 2022b). The work conducted in 2023 included the following activities: 

 Installing dataloggers at monitoring well 22MW05 and in a shallow standpipe in close proximity to Gaetz Lake. 

 Conducting semi-annual groundwater monitoring events at monitoring wells MW-02, MW-03, MW-04, BH8, and 
22MW05, including measuring groundwater levels within each groundwater monitoring well and observing 
monitoring well integrity. 

 Conducting semi-annual groundwater sampling events at BH8 and 22MW05: 

− Purging the two monitoring wells until practically dry or until a minimum of three well volumes had been 
removed and allowing the water levels in the wells to recover. 

− Measuring field parameters (pH, electrical conductivity [EC], and water temperature) at the time of 
sampling. 

− Collecting groundwater samples from each well and submitting the samples for laboratory chemical 
analyses. 

− Collecting one duplicate groundwater sample for quality assurance/quality control (QA/QC) purposes during 
each sampling event. 

 Conducting monitoring well repairs, as required. 



2023 GROUNDWATER MONITORING REPORT - LINDSAY THURBER COMPREHENSIVE HIGH SCHOOL 
FILE: 704-SWM.SWOP04071-03.008 | JULY 12, 2024 | ISSUED FOR USE 
 

 2 
 
 
2023 Groundwater Monitoring Report-LTCHS_IFU.docx 

 Preparing an annual report summarizing the field activities undertaken for the year and interpreting datalogger 
data, groundwater elevations, and groundwater analytical results. 

Soil vapour monitoring and/or analytical testing was not conducted in 2023 as per the recommendations in the 2021 
and 2022 groundwater and soil vapour monitoring report. 

2.0 BACKGROUND INFORMATION 

2.1 General Information  
The site is located within three parcels within NE and SE 21-38-27 W4M: 

 Portion of Lot S, Plan 4154S 

 Portion of Lot 1MR, Plan 852 0510 

 Portion of Lot 4ER, Plan 912 0819 

Figure 1 shows the general site location. Historical waste disposal reportedly occurred between June 1965 and 
July 1967, indicating that the waste was placed approximately 60 years ago. The original LTCHS facility existed 
prior to historical placement of waste. Since then, the LTCHS has been expanded to its current configuration, and 
the historical disposal area lies within approximately 30 m of the existing LTCHS. Nearby developments include 
other public institutions, and residential and commercial land use. 

Historical waste placement reportedly occurred with acknowledgement from the Provincial Health Region and the 
local School District. No buildings are located on the area of the historical waste disposal. A paved pedestrian/bike 
path is located across the historical waste area. The path connects the south side of the LTCHS Legion Track to 
Gaetz Lake to the east, the Parkland School (west of the site), and the Kerry Wood Nature Centre (northwest of the 
site). Part of the Legion Track is located within the south end of the historical waste disposal area, and an 
environmental reserve area with oxbow lakes (Gaetz Lakes) is located to the northeast. The west and north margins 
of the waste area are open undeveloped field with two baseball diamonds adjacent to the west side. MW-02, MW-03, 
and VW-02 are located outside the site boundary. Figure 2 shows the site location and surrounding land use. 
Additional information on the site history, historical groundwater monitoring investigations, geology, and 
hydrogeology can be found in Appendix B. Cross-sections that were prepared using the wells previously installed 
at the site in 2013 are included in Appendix C (from Tiamat Environmental Consultants Ltd. [Tiamat] 2014). 

2.2 2023 Conceptual Site Model Summary 
The selection of comparative guidelines is based on the conceptual site model (CSM), which outlines the rationale 
for the selection of applicable exposure pathways and receptors at the site. This evaluation is based on guidance 
presented in the Alberta Tier 1 Soil and Groundwater Remediation Guidelines (Tier 1 Guidelines; Alberta 
Environment and Parks1 [AEP] 2022). The CSM that was developed for the site in the 2021 and 2022 groundwater 
and soil vapour monitoring report (Tetra Tech 2022a) included the following items:  

 
 

 
1  Currently Alberta Environment and Protected Areas (AEPA). 
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 Description of identified environmental issues including a description of processes or activities undertaken at 
or near the site and a listing of chemicals of potential concern (COPCs) identified in earlier investigations. 

 Description of known and reported historical releases, including locations and status of any subsequent 
environmental site assessments (ESAs) and remediation. 

 Identification of applicable exposure pathways and receptors.  

The CSM is summarized in the table, below. 

Summary of Exposure Pathways and Receptors for Soil and Groundwater 
Release Mechanism COPC Migration Pathway Potential Receptor 

Leachate infiltration into 
foundation soils or 
seepage through cover. 

Inorganic parameters and 
nutrients, metals, petroleum 
hydrocarbons (PHCs), volatile 
organic compounds (VOCs), 
and other indicator parameters 
(i.e., biochemical oxygen 
demand [BOD] and chemical 
oxygen demand [COD]). 

Direct soil contact. Human users of the parkland; 
ecological plants and soil 
invertebrates. 

Groundwater ingestion 
(drinking water). 

Domestic use aquifer (DUA) 
drinking water; freshwater 
aquatic life (FAL) in  
Gaetz Lake. 

Nutrient and energy cycling. Microbial functioning of the soil. 
LFG emissions. VOCs, methane, benzene, 

toluene, ethylbenzene, and 
xylenes (BTEX) and PHC 
fractions, and siloxanes. 

Vapour inhalation. Human users of the parkland; 
users of the LTCHS. 

2.2.1 Data Evaluation 

To establish the appropriate guidelines for the site, residential land use criteria were used. The receptors are a 
combination of the degree of potential exposure, the exposure pathway, and the contaminants of concern. Human 
receptor exposures applicable to the site include the direct soil contact and inhalation pathways. The ecological 
receptor exposures applicable to the site include direct soil contact and nutrient and energy cycling. Previous 
investigations at the site have determined that the dominant soil stratigraphy governing transport at the site is coarse 
grained. 

The CSM determined that the most applicable guidelines for groundwater and vapour results for the site were as 
follows:  

 Groundwater concentrations at the site were compared to the Tier 1 Guidelines (AEP 2022) under residential 
land use for coarse-grained soils. 

 Soil vapour analytical results were historically compared to A Protocol for the Derivation of Soil Vapour Quality 
Guidelines for Protection of Human Exposures Via Inhalation of Vapours (Canadian Council of Ministers of the 
Environment [CCME] 2014) under residential land use for both slab-on-grade and basement building types, for 
coarse-grained soils.  

2.3 Monitoring Well Network 
The 2023 monitoring program included five groundwater monitoring wells (MW-02, MW-03, MW-04, BH8, and 
22MW05). Groundwater well MW-01 has not been located and is interpreted to have been destroyed. The 
groundwater wells are all installed outside of the waste footprint. Monitoring wells MW-02 and MW-04 are screened 
in sand and gravel fill material. Monitoring well MW-03 is reportedly installed 100 m to the northwest of the historical 
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waste disposal area and is screened in sand fill. Monitoring well 22MW05 was installed in February 2022 on the 
northeast side of the site, approximately 20 m west of Gaetz Lake and is screened in sand and gravel. Monitoring 
well BH8 is located on the southeast side of the waste disposal area, approximately 50 m west of Gaetz Lake. 
Monitoring wells MW04A, MW05A, MW14A, and MW15A are located along the perimeter of the east side of the 
LTCHS and were not included in the 2023 monitoring and sampling program. The City does not have the well 
completion details for MW14A and MW15A. 

Monitoring well completion details are summarized in Table 1 and the well locations are shown on Figure 2.  

We understand that historically there have been a number of additional wells and gas probes installed as part of 
previous assessments, including wells installed as part of the gas mitigation described in Section 5.1. These were 
not located or monitored as part of this program. 

3.0 MONITORING AND SAMPLING PROGRAM 

A discussion of the methods used for the fieldwork, laboratory testing, and data evaluation is presented in the 
following sections. 

3.1 Data Logger Installation 
On May 11, 2023, Tetra Tech installed dataloggers in 22MW05 and at a location close to Gaetz Lake  
(Gaetz Lake DL). The Gaetz Lake DL was installed within a shallow 2” polyvinyl chloride (PVC) pipe within surface 
water beneath a bridge at an outlet location near the southwest corner of the lake (Figure 2).   

3.2 Groundwater Monitoring and Sampling Program 
A discussion of the methods used for groundwater monitoring and sampling fieldwork and laboratory testing is 
presented in the following section. In 2023, Tetra Tech conducted groundwater monitoring on May 30 and 
November 7. Groundwater sampling at monitoring wells BH8 and 22MW05 was conducted on May 31 and 
November 8, 2023.     

Monitoring at the groundwater monitoring wells (51 mm diameter) consisted of measuring static groundwater levels 
in each monitoring well in May 2023 and November 2023.   

The methodology for groundwater monitoring and sampling included the following: 

 Observing the integrity of each well and noting drainage and site conditions near the well that may have an 
effect on monitoring results or groundwater quality. 

 Measuring liquid levels in each monitoring well with an interface probe and recording total depths confirming 
absence of non-aqueous phase liquids (NAPL). 

 Recording of field data on standardized forms as documented in Tetra Tech standard operating practices. 

 Purging each monitoring well requiring sampling using dedicated polyethylene bailers or Waterra tubing with 
inertial pump foot valves of at least three well volumes of water, or until the well was practically dry. 
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Following the completion of groundwater monitoring and purging, groundwater samples were collected from the 
required wells using the procedures identified below: 

 Groundwater samples were collected from two monitoring wells (BH8 and 22MW05) and placed into appropriate 
laboratory supplied, sterile glass and plastic vials and bottles for the required analytical package. If required, 
samples were filtered and/or preserved in the field. 

 Field measurements were taken for pH, EC, and temperature at the time of sampling. 

 Samples were submitted in coolers with ice to ALS Laboratory Group (ALS) in Calgary, Alberta for laboratory 
analysis under chain-of-custody (COC) documentation.  

More information on the analytical program is provided in Section 3.2.1. The groundwater monitoring well locations 
are shown on Figure 2. 

3.2.1 Analytical Program 
The analytical program for the groundwater monitoring wells was developed based on previous recommendations 
and is summarized below: 

 Routine water chemistry and dissolved metals. 

 Ammonia. 

 BTEX. 

 VOCs. 

4.0 RESULTS AND DISCUSSION 

This section presents the results of the fieldwork conducted in 2023 at LTCHS and discussions of these results.     

4.1 Groundwater Elevations 
In 2023, Tetra Tech monitored five groundwater monitoring wells (MW-02, MW-03, MW-04, BH8, and 22MW05) 
and the surface water level of Gaetz Lake at the observation deck in May and November. The measured 
groundwater levels and calculated groundwater elevations for 2023 are presented in Table 1.  

Figure 3 presents the groundwater elevation trends (hydrographs) for the groundwater monitoring wells. These 
plots show the groundwater elevations since 2013. Overall, the groundwater elevations have increased at all 
monitoring wells since 2019 and have been generally stable since the fall of 2021. Seasonal fluctuations were 
observed at the monitoring wells in 2023 with spring elevations higher than the fall elevations.  

The average depth to groundwater in the monitoring wells was 2.33 m below grade (mbg) in May 2023 and 2.45 mbg 
in November 2023. The groundwater elevations and interpreted elevation contours are shown on Figure 4 and 
Figure 5 for spring and fall, respectively. The interpreted contoured elevations for the monitoring wells suggest the 
groundwater flow is to the northwest. The average horizontal gradient in 2023 was 0.002 m/m towards the Red 
Deer River, located to the northwest of the site. The site gradient is steepest in the northwest towards the river 
valley. The horizontal gradient and inferred groundwater direction are consistent with previous results. 
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In addition to the measured groundwater elevations, Tetra Tech analyzed the datalogger information from 
monitoring well 22MW05 and Gaetz Lake DL. This information along with the water levels in the Red Deer River 
and precipitation data from June 1, 2023 to November 30, 2023, is plotted on Figure 6. As shown on Figure 6, the 
elevation of Gaetz Lake is consistently higher than the elevation at 22MW05 (typically 20 cm to 25 cm) and that 
they follow a similar decreasing trend overtime; however, the decrease is slightly larger at 22MW05 as time 
progresses. The data also shows that the water levels in monitoring well 22MW05, Gaetz Lake, and the Red Deer 
River respond to precipitation events with water levels increasing shortly after large rainfall events. This effect is 
most noticeable at monitoring well 22MW05 showing the largest response to these events and it is also noted that 
other factors may influence the water level in the Red Deer River.   

Based on the above information and historical data, the primary groundwater flow direction at the site is towards 
the Red Deer River and Gaetz Lake is generally providing recharge conditions to the shallow groundwater to the 
west of the lake. The results for 2023 do not suggest that groundwater within footprint of the former landfill 
discharges towards Gaetz Lake. 

4.2 Groundwater Field Parameters 
Field measurements for temperature, pH, and EC in May 2023 and November 2023 are shown in Table 2. 
A discussion of the results of the field tests is summarized in this section. 

Groundwater temperatures ranged from 5.2°C (BH08 in May) to 7.8°C (22MW05 in May).  

In 2023, field pH values ranged from 7.09 (22MW05 in November) to 7.23 (BH8 in May). The field pH measurements 
were less than the laboratory pH values. The difference between field recorded and laboratory pH values may be 
due to limitations of the field equipment and differences in sample temperature.   

Field EC measurements ranged from 1,116 µS/cm (22MW05 in November) to 1,422 µS/cm (BH8 in November) in 
2023. The field EC results were generally similar to the laboratory measured EC results. 

4.3 Groundwater Analytical Results 
The groundwater analytical data for 2023 is summarized in Table 2. The laboratory analytical reports are included 
in Appendix D and historical tables are included in Appendix E.   

4.3.1 Background Groundwater Characteristics 
Monitoring well MW-01 was located southwest of the former landfill in a location that is hydraulically up-gradient or 
cross-gradient. The well is assumed to be destroyed and background groundwater quality results are inferred from 
the 2013 analytical results from MW-01. 

In 2013, the concentration of dissolved manganese (1.3 mg/L) at MW-01 was greater than the other manganese 
concentrations at the site measured in 2019 (ranging from 0.412 mg/L to 0.805 mg/L); however, dissolved iron 
concentrations were non-detect, nitrate was present in several milligrams per litre, and dissolved boron 
concentrations were low. These parameter concentrations, along with a relatively low ammonia concentration of 
0.18 mg-N/L in 2013, do not suggest that the water quality at MW-01 in 2013 was affected by leachate. The 
concentration of chloride at MW-01 in 2013 was 110 mg/L, which is greater than the concentrations of chloride 
measured at other wells in 2019. It should be noted that MW-01 is the only monitoring well on site that is located 
near a roadway, suggesting the groundwater quality may be influenced by road salt. 
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Concentrations of BTEX, PHC fractions F1 and F2, and VOCs were less than the analytical detection limits at  
MW-01 in 2013.  

4.3.2 Routine Water Chemistry Parameters 
In 2023, TDS concentrations were greater than the Tier 1 Guidelines (500 mg/L) during both events at BH8 and 
22MW05 and ranged from 670 mg/L (22MW05 in November) to 879 mg/L (BH8 in May). TDS concentrations in 
2023 at these two monitoring wells were consistent with historical results. Elevated TDS concentrations often occur 
in groundwater as a result of the dissolution of naturally occurring salts and minerals in Alberta, and do not 
necessarily indicate groundwater quality impact related to the former landfill.   

Ammonia concentrations in 2023 were 0.223 mg-N/L (May) and 0.258 mg-N/L (November) at BH8 and  
2.72 mg-N/L (May) and 3.16 mg-N/L (November) at 22MW05. The concentrations of ammonia were less than the 
Tier 1 Guidelines at both monitoring wells but the concentrations at 22MW05 were higher than at BH8. The Tier 1 
Guidelines for ammonia are a factor of pH and temperature.  

Sulphate concentrations were negligible at 22MW05, suggesting possibly sulphate reduction due to anoxic 
conditions, which is common in groundwater within or near landfill wastes. Other than TDS, routine water chemistry 
parameter concentrations did not exceed the Tier 1 Guidelines in 2023 at BH8 and 22MW05; however, the 
measured sulphate and ammonia concentrations at 22MW05 suggests some groundwater quality impact by landfill 
leachate. 

4.3.3 Dissolved Metals 
Concentrations of dissolved arsenic were greater than the Tier 1 Guidelines (0.005 mg/L) at 22MW05 in 2023 
(0.00593 mg/L in May and 0.0102 mg/L in November). Arsenic is known to be strongly adsorbed onto 
iron(hydr)oxides, and when iron and manganese dissolve, arsenic will also go into solution (Hem 1992). The 
concentrations of dissolved arsenic are likely correlated to the presence of dissolved iron. The dissolved arsenic 
concentration at 22MW05 in November 2023 was one order of magnitude higher than the Tier 1 Guidelines, possibly 
due to deeper anoxic conditions and consequently, higher dissolved iron concentrations. This was also observed 
in February 2022 at 22MW05. 

The Tier 1 Guidelines exceedances for barium in the 2021 and 2022 report at MW-03 (1.85 mg/L) and 22MW05 
(1.25 mg/L) no longer exceed with the updates to the 2022 Tier 1 Guidelines where the guideline for barium is  
2 mg/L. Dissolved barium concentrations in 2023 were less than the Tier 1 Guidelines and the concentrations 
decreased at 22MW05 when compared to the 2022 concentration. Tetra Tech interprets the elevated barium 
concentrations at the site to be related to the low sulphate concentrations. Tetra Tech notes that the measured 
barium concentrations in 2013 at MW-01, MW-02, and MW-04 exceed the Tier 1 Guidelines. As barium sulphate 
has a limited solubility, more barium will be released into solution when sulphate concentrations are low. As stated 
above, low sulphate concentrations suggest deep anoxic (sulphate reducing) conditions, which are likely related to 
the former landfill. 

Iron and manganese are redox-sensitive parameters that also occur in groundwater under aerobic conditions and 
can help determine whether the groundwater quality is affected by biodegradation reactions, for instance related to 
landfill leachate. The dissolved manganese concentrations were greater than the Tier 1 Guidelines (0.02 mg/L) at 
BH8 and 22MW05 during the sampling events in 2023. The dissolved iron concentration was also greater than the 
Tier 1 Guidelines at 22MW05 in 2023. The dissolved iron concentration at BH8 decreased to less than the Tier 1 
Guidelines in 2023. Manganese and iron also naturally occur in groundwater under anaerobic conditions and 
concentrations of these parameters do not necessarily indicate an adverse impact on groundwater quality. However, 
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the measured dissolved iron concentrations at 22MW05 in 2023 (8.45 mg/L in May and 11.0 mg/L in November), 
in combination with a low sulphate and an elevated ammonia concentration, suggests some leachate impact. 

Dissolved mercury exceeded the Tier 1 Guidelines in 2022 at 22MW05; however, concentrations were less than 
the analytical detection limit during both events in 2023 and the 2022 result is considered to be anomalous.   

4.3.4 Organic Parameters 
Concentrations of BTEX were less than the analytical detection limits at BH8 and 22MW05 in 2023 which is 
consistent with historical results.   

The 2023 VOC concentrations at BH8 and 22MW05 were less than the Tier 1 Guidelines during both events. 
Detectable concentrations of cis-1,2-dichloroethene were measured at BH8 during both events in 2023 and the 
concentrations were similar to the 2021 results. There is currently no Tier 1 Guidelines for cis-1,2-dichloroethene. 
The previous detection of vinyl chloride at BH8 in 2021 decreased to less than the analytical detection limit during 
both events in 2023. Cis-1,2-dichloroethene is known as a breakdown product of dry-cleaning liquids  
(i.e., tetrachloroethene [PCE]), and typically further degrades to form vinyl chloride. PCE was not detected at any 
of the monitoring wells in 2019, 2021, or 2023. 

4.4 Quality Assurance/Quality Control  

4.4.1 Methods 
Tetra Tech’s groundwater QA/QC procedures include reviewing the data collected for precision and accuracy and 
following the appropriate field protocols.  

The field procedures for QA/QC involved: 

 Changing nitrile gloves between sample collections; 

 Using sample containers provided by the laboratory; 

 Cleaning monitoring and sampling tools between sample locations; 

 Filling sample containers for PHC analysis with no headspace (air) when the containers were closed;  

 Collecting a duplicate vapour sample during the vapour sampling event; and 

 Documenting field procedures and sampling activities. 

4.4.2 Results 
The groundwater QA/QC results are included in Table 3. The duplicate sample was submitted for analysis of the 
same parameters as the original samples.  

The duplicate analysis is compared by relative percent difference (RPD). The RPD is calculated using the following 
equation: 
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RPD = � (𝑉𝑉1−𝑉𝑉2)
(𝑉𝑉1+ 𝑉𝑉2)

2

� ∗ 100%  

Where: 

V1 = Parent Sample 

V2 = Duplicate Sample 

Chemical parameters were considered as having passed the QA/QC reproducibility procedure if the RPD was less 
than or equal to 20%, indicating a close correlation between the sample-duplicate pair.  

RPD values were not calculated if one or both of the sample-duplicate concentrations were between the reportable 
detection limit (RDL) and five times the RDL. In these cases, chemical parameters were still considered as having 
passed the QA/QC reproducibility procedure if the sample duplicate concentration difference was less than one 
RDL value.  

For the groundwater duplicate samples collected in 2023 at BH8 in May and from 22MW05 in November, RPDs 
were less than 20% for all of the reportable concentrations. Based on the QA/QC results, the sample methods and 
results are considered acceptable.   

5.0 EVALUATION OF SITE CONDITIONS 

5.1 Summary of Site Conditions 
Based on the 2023 and historical data for the site, there is no evidence that there are significant concerns related 
to the former landfill operations at the LTCHS impacting Gaetz Lake. However, there is evidence of residual impacts 
and the site does contain buried landfill waste; therefore, some risk management measures are required.  

Historical assessments indicate that the eastern extents of the landfill are relatively close to Gaetz Lake (within 
10 m to 20 m). Groundwater monitoring data in 2023 show the inferred groundwater flow direction at the site is 
away from Gaetz Lake flowing northwesterly towards the Red Deer River, which is consistent with historical results. 
In addition, datalogger information from 22MW05 and Gaetz Lake DL in 2023 show that Gaetz Lake is recharging 
the shallow groundwater in this location west of the lake.  

The 2023 groundwater analytical results at BH8 and 22MW05 had similar concentrations to previous results and 
show that the wells are anoxic and have leachate indicator parameters present. 

Previous testing of well headspace vapours for methane and VOCs did not identify concerns at the locations 
monitored. In 2021 and 2022, the methane concentrations at all vapour probes were less than the instrument’s 
detection limit and the highest methane concentration measured from the groundwater wells was 60 parts per  
million (ppm) at 22MW05; all measurements at the wells located next to the LTCHS were less than the instrument’s 
detection limit. As there is little indication that measured concentrations pose a hazard to receptors, it was 
recommended to discontinue headspace vapour monitoring of the groundwater and vapour wells. However, 
historical testing indicates the presence LFG (characterized by methane concentrations at and greater than the 
explosive range) in the landfill area. An interceptor trench is present between the waste mass and the LTCHS, and 
monitoring by the LTCHS has documented that the inceptor trench was performing as intended. The current 
operation status for the interceptor trench is not known; however, we understand that the LTCHS provides periodic 
update of the program status to The City. Historical vapour monitoring and analytical data is included in Appendix E. 



2023 GROUNDWATER MONITORING REPORT - LINDSAY THURBER COMPREHENSIVE HIGH SCHOOL 
FILE: 704-SWM.SWOP04071-03.008 | JULY 12, 2024 | ISSUED FOR USE 
 

 10 
 
 
2023 Groundwater Monitoring Report-LTCHS_IFU.docx 

As described in Appendix B, previous evaluation of the vapour data in regard to hazard quotients and cancer risk 
levels identified that no passive or active mitigative measures would be required for the site with respect to vapours. 
As described above, there is no evidence of significant concerns relative to impact of Gaetz Lake by the historical 
landfill operations, and no mitigative measures are required.  

6.0 CONCLUSIONS AND RECOMMENDATIONS 

Based upon the results of the groundwater and soil vapour monitoring and sampling conducted in 2023 and previous 
years, Tetra Tech has developed the following conclusions: 

 The groundwater elevations measured in November 2021 and June 2022 inferred a groundwater flow direction 
to the northwest, towards the Red Deer River. The 2023 monitoring results confirm these findings. The average 
horizontal hydraulic gradients at the site were estimated as approximately 0.002 m/m. Overall, the groundwater 
elevations have increased at all monitoring wells since 2019 and have been generally stable since the fall 
of 2021. 

 Based on a review of groundwater elevations at the monitoring well network, and datalogger recordings in 2023 
at Gaetz Lake and adjacent monitoring well 22MW05, the lake is recharging the shallow groundwater west of 
the lake. The results for 2023 suggest that groundwater within footprint of the former landfill generally does not 
discharge towards Gaetz Lake. 

 Routine groundwater quality parameters and dissolved metals concentrations that exceeded the Tier 1 
Guidelines at one or more monitoring wells in 2023 included TDS and dissolved metals arsenic, iron, and 
manganese. The measured concentrations of these parameters were generally consistent with historical results 
and show leachate indicator parameters and anoxic conditions at BH8 and 22MW05. Previous guideline 
exceedances of dissolved barium and dissolved mercury were not confirmed in 2023. It is noted that the 
guideline has changed for dissolved barium becoming less stringent with the current updates to the Tier 1 
Guidelines. The previously measured dissolved mercury exceedance is interpreted to be an anomalous result. 

 Concentrations of BTEX were less than the analytical detection limits at BH8 and 22MW05 in 2023. In 2023, 
most VOC concentrations measured less than the analytical detection limits and less than the Tier 1 Guidelines, 
where established, at both groundwater monitoring wells. VOC parameter 1,2-dichloroethene (cis) was detected 
in low concentrations at monitoring well BH8 in the spring and fall, consistent with prior results; this VOC does 
not have an established Tier 1 Guidelines. Additionally, vinyl chloride was detected at monitoring well BH8 
(0.0010 mg/L) in November 2021; however, the concentration was less than the analytical detection limit in 
2023. Trace concentrations of 1,2-dichloroethene (cis) were previously measured at MW-02 and MW-03. 

 Overall, the on-site monitoring wells showed relatively minor concentrations of leachate indicator parameters in 
2023. 

 Monitoring and/or analytical testing of the vapour probes was not conducted in 2023 based on previous results 
that suggest there is little indication that vapour migration poses a hazard to receptors. Historical testing 
indicates the presence of LFG (characterized by methane concentrations at and greater than the explosive 
range) in the landfill area; however, an interceptor trench is present between the waste mass and the LTCHS. 
Tetra Tech understands that ongoing monitoring is completed by another consultant on behalf of the LTCHS. 

Based upon the results of monitoring programs in 2023 and previous years, Tetra Tech recommends ongoing risk 
management, including ongoing monitoring and administrative actions. However, the results of the 2023 monitoring 
and sampling program are consistent with previous results, suggest environmental conditions are reasonably well 
defined, and no longer warrant an annual monitoring and sampling frequency. 
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The following recommendations are made according to these risk management elements. 

Ongoing Monitoring: 

 Conduct an additional groundwater monitoring event in the spring of 2025 to confirm the groundwater flow 
pattern. In conjunction with the proposed event, collect groundwater samples from MW-02, MW-03,  
MW-04, 22MW05 and BH8 to confirm previous results and to maintain an audit trail of environmental conditions. 
Further monitoring is not recommended at the monitoring wells located next to LTCHS (MW04A, MW05A, 
MW14A, and MW15A). 

Administrative Actions: 

 The interceptor trench adjacent to the LTCHS is operated and monitored by the LTCHS and we understand 
that the LTCHS provides periodic updates of the program status to The City. We recommend that The City 
obtain and review the collected data on an annual basis in support of management activities at this site. Further, 
we suggest that The City request as-built details of the inceptor trench from the LTCHS for their records, and 
further that any records of manual or automated indoor monitoring be requested. 

 Utilize the revised generic mitigative measures when evaluating applications for development within the 
setback. 

 Ensure that the site is clearly identified within The City’s Land Use Bylaw and appropriate administrative 
requirements are met for the site in accordance with City policies. 

Further to the above recommendations, as noted the site remains an historical landfill. It presently appears to be 
well maintained and capped. The City should review this status on an ongoing basis to ensure that the cover remains 
intact and drainage remains positive; repairs or maintenance should be undertaken as required to maintain the site. 
We note that the design and operation of the interceptor trench adjacent to the LTCHS was developed based on 
surface conditions similar to existing, and if changes or improvements to the surface of the landfill are contemplated 
(e.g., paving or installation of an impermeable cap), such work should be undertaken in conjunction with a review 
of the interceptor trench design and performance.  
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7.0 CLOSURE 

We trust this report meets your present requirements. If you have any questions or comments, please contact the 
undersigned.  

Respectfully submitted,   
Tetra Tech Canada Inc.    
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APPENDIX A 
 

TETRA TECH’S LIMITATIONS ON THE USE OF THIS DOCUMENT 
 

 

 

 



LIMITATIONS ON USE OF THIS DOCUMENT 
  

 

 1 
 

GEOENVIRONMENTAL 
 
1.1 USE OF DOCUMENT AND OWNERSHIP 

This document pertains to a specific site, a specific development, and 
a specific scope of work. The document may include plans, drawings, 
profiles and other supporting documents that collectively constitute the 
document (the “Professional Document”). 
The Professional Document is intended for the sole use of TETRA 
TECH’s Client (the “Client”) as specifically identified in the TETRA 
TECH Services Agreement or other Contractual Agreement entered 
into with the Client (either of which is termed the “Contract” herein). 
TETRA TECH does not accept any responsibility for the accuracy of 
any of the data, analyses, recommendations or other contents of the 
Professional Document when it is used or relied upon by any party 
other than the Client, unless authorized in writing by TETRA TECH.  
Any unauthorized use of the Professional Document is at the sole risk 
of the user. TETRA TECH accepts no responsibility whatsoever for any 
loss or damage where such loss or damage is alleged to be or, is in 
fact, caused by the unauthorized use of the Professional Document. 
Where TETRA TECH has expressly authorized the use of the 
Professional Document by a third party (an “Authorized Party”), 
consideration for such authorization is the Authorized Party’s 
acceptance of these Limitations on Use of this Document as well as 
any limitations on liability contained in the Contract with the Client (all 
of which is collectively termed the “Limitations on Liability”). The 
Authorized Party should carefully review both these Limitations on Use 
of this Document and the Contract prior to making any use of the 
Professional Document. Any use made of the Professional Document 
by an Authorized Party constitutes the Authorized Party’s express 
acceptance of, and agreement to, the Limitations on Liability. 
The Professional Document and any other form or type of data or 
documents generated by TETRA TECH during the performance of the 
work are TETRA TECH’s professional work product and shall remain 
the copyright property of TETRA TECH. 
The Professional Document is subject to copyright and shall not be 
reproduced either wholly or in part without the prior, written permission 
of TETRA TECH. Additional copies of the Document, if required, may 
be obtained upon request. 
1.2 ALTERNATIVE DOCUMENT FORMAT 

Where TETRA TECH submits electronic file and/or hard copy versions 
of the Professional Document or any drawings or other project-related 
documents and deliverables (collectively termed TETRA TECH’s 
“Instruments of Professional Service”), only the signed and/or sealed 
versions shall be considered final. The original signed and/or sealed 
electronic file and/or hard copy version archived by TETRA TECH shall 
be deemed to be the original. TETRA TECH will archive a protected 
digital copy of the original signed and/or sealed version for a period of 
10 years. 
Both electronic file and/or hard copy versions of TETRA TECH’s 
Instruments of Professional Service shall not, under any 
circumstances, be altered by any party except TETRA TECH. TETRA 
TECH’s Instruments of Professional Service will be used only and 
exactly as submitted by TETRA TECH. 
Electronic files submitted by TETRA TECH have been prepared and 
submitted using specific software and hardware systems. TETRA 
TECH makes no representation about the compatibility of these files 
with the Client’s current or future software and hardware systems. 
1.3 STANDARD OF CARE 

Services performed by TETRA TECH for the Professional Document 
have been conducted in accordance with the Contract, in a manner 

consistent with the level of skill ordinarily exercised by members of the 
profession currently practicing under similar conditions in the 
jurisdiction in which the services are provided. Professional judgment 
has been applied in developing the conclusions and/or 
recommendations provided in this Professional Document. No warranty 
or guarantee, express or implied, is made concerning the test results, 
comments, recommendations, or any other portion of the Professional 
Document. 
If any error or omission is detected by the Client or an Authorized Party, 
the error or omission must be immediately brought to the attention of 
TETRA TECH. 
1.4 DISCLOSURE OF INFORMATION BY CLIENT 

The Client acknowledges that it has fully cooperated with TETRA TECH 
with respect to the provision of all available information on the past, 
present, and proposed conditions on the site, including historical 
information respecting the use of the site. The Client further 
acknowledges that in order for TETRA TECH to properly provide the 
services contracted for in the Contract, TETRA TECH has relied upon 
the Client with respect to both the full disclosure and accuracy of any 
such information. 
1.5 INFORMATION PROVIDED TO TETRA TECH BY OTHERS 

During the performance of the work and the preparation of this 
Professional Document, TETRA TECH may have relied on information 
provided by third parties other than the Client. 
While TETRA TECH endeavours to verify the accuracy of such 
information, TETRA TECH accepts no responsibility for the accuracy 
or the reliability of such information even where inaccurate or unreliable 
information impacts any recommendations, design or other 
deliverables and causes the Client or an Authorized Party loss or 
damage. 
1.6 GENERAL LIMITATIONS OF DOCUMENT 

This Professional Document is based solely on the conditions 
presented and the data available to TETRA TECH at the time the data 
were collected in the field or gathered from available databases. 
The Client, and any Authorized Party, acknowledges that the 
Professional Document is based on limited data and that the 
conclusions, opinions, and recommendations contained in the 
Professional Document are the result of the application of professional 
judgment to such limited data.  
The Professional Document is not applicable to any other sites, nor 
should it be relied upon for types of development other than those to 
which it refers. Any variation from the site conditions present, or 
variation in assumed conditions which might form the basis of design 
or recommendations as outlined in this report, at or on the development 
proposed as of the date of the Professional Document requires a 
supplementary exploration, investigation, and assessment. 
TETRA TECH is neither qualified to, nor is it making, any 
recommendations with respect to the purchase, sale, investment or 
development of the property, the decisions on which are the sole 
responsibility of the Client. 
1.7 NOTIFICATION OF AUTHORITIES 

In certain instances, the discovery of hazardous substances or 
conditions and materials may require that regulatory agencies and 
other persons be informed and the client agrees that notification to such 
bodies or persons as required may be done by TETRA TECH in its 
reasonably exercised discretion. 
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in under varying depositional environments. Further, the river is in hydrologic connection with the adjacent 
sediments; therefore, seasonal changes in the river stage will affect the local groundwater flow patterns (magnitude 
and direction). In seasons of higher river flow, bank storage will occur, whereas in seasons of lower flow (such as 
late summer/fall), the storage will be released.  

4.2.2 Local Hydrogeology 
The closest surface waterbody to the site is Gaetz Lake (westerly one) located adjacent to the east and the easterly 
Gaetz Lake, located approximately 580 m east of the site. The two lakes are a set of oxbow lakes that have been 
cut off from the Red Deer River, leaving free standing bodies of water4. The Red Deer River is located northwest of 
the site approximately 250 m from the north waste boundary. The river flows in a northerly direction. Shallow 
groundwater is assumed to flow towards the river2. 

4.3 Groundwater Resource Usage 
A search of the Alberta Water Well Database in January 2020 for groundwater users within a 1 km radius of LTCHS 
identified nine water wells; two of the wells are listed as domestic use, one is listed as domestic and industrial use, 
three are listed as industrial use, and three are listed as investigation12.  

The nearest water well to site is located approximately 600 m northwest of site, on the opposite (west) side of the 
Red Deer River. The proposed well use is listed as for investigation purposes. The water wells within a 1 km radius 
of the site range from 4.5 mbg to 225 mbg. The status and use of the surrounding groundwater wells were not 
confirmed and they were not field verified.  

5.0 HAZARD QUOTIENTS 

5.1 2019 Hazard Quotient Calculations 
Using the soil vapour screening levels described in the 2019 groundwater and soil monitoring report and the soil 
vapour sampling results, estimated cancer risks (for carcinogens) and estimated hazard quotients (HQs)  
(for non-carcinogens) were calculated for the site. 

Estimated risks are calculated by dividing the soil vapour concentration by the corresponding soil vapour screening 
level for carcinogenic effects and multiplying the ratio by the target risk level of 1 x 10-5. Similarly, the estimated 
HQs represent the soil vapour concentration divided by the corresponding soil vapour screening level for  
non-carcinogenic effects.  

For this evaluation, cumulative target risk and hazard levels were determined in accordance with Alberta Tier 2 
Guidelines13. For carcinogens, the target risk level is 1 x 10-5, as this value is considered by Health Canada to 
represent a negligible risk. This risk level applies to both individual compounds and a summation (i.e., cumulative) 
of individual compounds risks. For non-carcinogens a cumulative target hazard level of 1.0 is used as potential 
exposures that result in cumulative hazard indices equal to or less than 1.0 signify negligible potential for adverse 
health effects. For individual compounds, a hazard index of 0.2 was used. Each sampling location was screened 

 
12 Alberta Environment and Parks.  2019.  Water Well Database. Information obtained included in Appendix C. 

http://www.telusgeomatics.com/tgpub/ag_water/.  
13 Alberta Environment and Parks.  2019.  Alberta Tier 2 Soil and Groundwater Remediation Guidelines.  Land Policy Branch, Policy and 

Planning Division.  150 pp. 
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Passive Measures 

1. Passive Measures – Level A: for Cancer Risk of > 1E-5 and < 5E-5 and/or HQ >0.2 and <1. 

Compacted clay liner with a minimum thickness of 1m and confirmed maximum hydraulic conductivity of  
10-6 cm/sec. 

2. Passive Measures – Level B: for Cancer Risk of > 5E-5 and < 5E-4 and/or HQ >1 and <5. 

Synthetic liner with type of material, thickness and installation details dependent on the design professional. 

3. Passive Measures – Level C: for Cancer Risk of > 5E-4 and < 1E-3 and/or HQ >5 and <50. 

Passive sub-slab depressurization (SSD) system with a minimum depressurization of 4 Pa to 10 Pa. In some 
instances (such as a pervious subgrade), the actual depressurization necessary may require an active SSD or 
alternative active ventilation system. 

Active Measures 

Field verify the presence of the identified chemicals of concern and other potential chemicals in the soil gas state 
at the development site. If confirmed, determine the most appropriate manner to prevent soil vapour intrusion. 

1. Active Measures – Level D: for Cancer Risk of > 1E-3 and < 2E-3 and/or HQ values >50 and <100. 

Active SSD must be configured to compensate for depressurization of the building and have adequate negative 
pressure gradients across the entire footprint of the foundation.  

2. Active Measures - Level E: for Cancer Risk of >2E-3 and/or HQ values >100.  

Installation of geomembrane and active soil vapour extraction with system fault notification alarm. 

For consistency with XCG’s approach from 2017, we compared individual HQs with the individual target hazard 
level (0.2). Based on the 2019 program, the greatest individual HQ calculated for the site was 0.0008  
(vs the individual target hazard level of 0.2) and the greatest estimated cancer risk was 3.4 x 10-8 (vs target Risk of 
1.0 x 10-5). While development at the site is not currently proposed, for illustrative purposes, based on these HQs 
and cancer risk levels calculated from the 2019 vapour data, no passive or active measures would be required for 
the site. It is noted that even if the 10x factor of safety is applied, mitigative measures would still not be required. 
Similarly, with cumulative risks and HQs the same conclusion can be drawn. The assumptions made in the 
calculations of HQs and cancer risk above are inherently conservative; therefore, applying a factor of safety is not 
needed. 

Future applications for development within the setback are subject to review by The City.  The developer’s team 
would be responsible for reviewing and verifying the available data relative to their proposed development. The 
mitigative measures presented above are generic and can be used as a general guide for expectations by The City; 
ultimately, the developer’s design engineer would be responsible for developing measures specific to the intended 
development based on the above or an appropriate equivalent. Protection of workers (e.g., construction and utility) 
should form part of any development plan.  
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 8  8.00 False

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 6EO2310385

:: LaboratoryClient Tetra Tech Canada Inc. ALS Environmental - Edmonton

: :Contact Darby Madalena Patryk WojciakAccount Manager

:: AddressAddress 110, 140 Quarry Park Blvd SE 

Calgary AB Canada 

9450 - 17 Avenue NW 

Edmonton AB Canada T6N 1M9

:Telephone 403 203 3355 :Telephone +1 780 413 5227

:Project ---- Date Samples Received : 09-Nov-2023 10:04

:PO SWM.SWOP04071-03.008 Date Analysis Commenced : 09-Nov-2023

:C-O-C number CORD Lindsay Thurber Issue Date : 16-Nov-2023 16:37

Sampler : WW

Site : ----

Quote number : CG22-EBAE100-0021 City of Red Deer (CORD) Pre-1972 

Landfill Sites

3:No. of samples received

3:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 

Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Alex Drake Lab Analyst Inorganics, Edmonton, Alberta

Alex Drake Lab Analyst Metals, Edmonton, Alberta

Brayden  Ginther Laboratory Analyst Metals, Edmonton, Alberta

Christian Murera Lab Analyst Organics, Edmonton, Alberta

Dan Nguyen Team Leader - Inorganics Metals, Edmonton, Alberta

Daniel Nguyen Lab Assistant Metals, Edmonton, Alberta

Jing Liu Lab Assistant Inorganics, Edmonton, Alberta

Saron Gebremariam Lab Assistant Inorganics, Edmonton, Alberta



2 of 6:Page

Work Order :

:Client

EO2310385

----:Project

Tetra Tech Canada Inc.

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 

ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 

incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

- no units

% percent

µg/L micrograms per litre

µS/cm microsiemens per centimetre

mg/L milligrams per litre

pH units pH units

<: less than.

>: greater than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For applicable tests, surrogates are added to samples prior to analysis 

as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
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Work Order :

:Client

EO2310385

----:Project

Tetra Tech Canada Inc.

Analytical Results

--------Duplicate22MW05BH8Client sample IDSub-Matrix: Water

 (Matrix: Water)

--------08-Nov-2023 

00:00

08-Nov-2023 

16:00

08-Nov-2023 

16:20

Client sampling date / time

----------------EO2310385-003EO2310385-002EO2310385-001UnitLORCAS NumberAnalyte Method/Lab

Result Result Result ---- ----

Physical Tests

790 679mg/L1.071-52-3 --------676E290/EOAlkalinity, bicarbonate (as HCO3)
                         

<1.0 <1.0mg/L1.03812-32-6 --------<1.0E290/EOAlkalinity, carbonate (as CO3)
                         

<1.0 <1.0mg/L1.014280-30-9 --------<1.0E290/EOAlkalinity, hydroxide (as OH)
                         

648 556mg/L1.0---- --------554E290/EOAlkalinity, total (as CaCO3)
                         

1330 1060µS/cm1.0----Conductivity --------1040E100/EO
                         

725 420mg/L0.50----Hardness (as CaCO3), dissolved --------417EC100/EO
                         

7.60 7.47pH units0.10----pH --------7.48E108/EO
                         

877 672mg/L1.0---- --------670EC103/EOSolids, total dissolved [TDS], calculated
                         

Anions and Nutrients

0.258 3.25mg/L0.00507664-41-7 --------3.16E298/EOAmmonia, total (as N)
                         

70.8 48.7mg/L0.5016887-00-6 --------48.7E235.Cl/EOChloride
                         

0.151 0.252mg/L0.02016984-48-8 --------0.262E235.F/EOFluoride
                         

0.032 0.027mg/L0.02014797-55-8 --------0.028E235.NO3/EONitrate (as N)
                         

0.0320 0.0270mg/L0.0032---- --------0.0280EC235.N+N/E

O

Nitrate + Nitrite (as N)
                         

<0.010 <0.010mg/L0.01014797-65-0 --------<0.010E235.NO2/EONitrite (as N)
                         

85.5 1.67mg/L0.3014808-79-8 --------1.67E235.SO4/EOSulfate (as SO4)
                         

Ion Balance

104 105%0.010----Ion balance (cations/anions) --------104EC101/EO
                         

Dissolved Metals

<0.0010 0.0182mg/L0.00107429-90-5 --------0.0228E421/EOAluminum, dissolved
                         

<0.00010 <0.00010mg/L0.000107440-36-0 --------<0.00010E421/EOAntimony, dissolved
                         

0.00089 0.0104mg/L0.000107440-38-2 --------0.0102E421/EOArsenic, dissolved
                         

0.591 0.746mg/L0.000107440-39-3 --------0.738E421/EOBarium, dissolved
                         

0.068 0.084mg/L0.0107440-42-8 --------0.086E421/EOBoron, dissolved
                         

0.0000511 <0.0000050mg/L0.00000507440-43-9 --------<0.0000050E421/EOCadmium, dissolved
                         

184 95.8mg/L0.0507440-70-2 --------94.6E421/EOCalcium, dissolved
                         

<0.00050 <0.00050mg/L0.000507440-47-3 --------<0.00050E421/EOChromium, dissolved
                         

0.00066 0.00024mg/L0.000207440-50-8 --------0.00028E421/EOCopper, dissolved
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Work Order :

:Client

EO2310385

----:Project

Tetra Tech Canada Inc.

Analytical Results

--------Duplicate22MW05BH8Client sample IDSub-Matrix: Water

 (Matrix: Water)

--------08-Nov-2023 

00:00

08-Nov-2023 

16:00

08-Nov-2023 

16:20

Client sampling date / time

----------------EO2310385-003EO2310385-002EO2310385-001UnitLORCAS NumberAnalyte Method/Lab

Result Result Result ---- ----

Dissolved Metals

0.208 11.0mg/L0.0107439-89-6 --------11.0E421/EOIron, dissolved
                         

<0.000050 <0.000050mg/L0.0000507439-92-1 --------<0.000050E421/EOLead, dissolved
                         

64.6 43.9mg/L0.00507439-95-4 --------44.0E421/EOMagnesium, dissolved
                         

1.34 1.63mg/L0.000107439-96-5 --------1.62E421/EOManganese, dissolved
                         

<0.0000050 <0.0000050mg/L0.00000507439-97-6 --------<0.0000050E509/EOMercury, dissolved
                         

0.00431 0.00103mg/L0.000507440-02-0 --------0.00098E421/EONickel, dissolved
                         

4.08 8.00mg/L0.0507440-09-7 --------7.91E421/EOPotassium, dissolved
                         

0.000164 0.000162mg/L0.0000507782-49-2 --------0.000114E421/EOSelenium, dissolved
                         

<0.000010 <0.000010mg/L0.0000107440-22-4 --------<0.000010E421/EOSilver, dissolved
                         

59.7 87.4mg/L0.0507440-23-5 --------87.6E421/EOSodium, dissolved
                         

0.00656 0.000438mg/L0.0000107440-61-1 --------0.000460E421/EOUranium, dissolved
                         

0.0014 <0.0010mg/L0.00107440-66-6 --------0.0011E421/EOZinc, dissolved
                         

Field Field------Dissolved mercury filtration location --------FieldEP509/EO
                         

Field Field------Dissolved metals filtration location --------FieldEP421/EO
                         

Volatile Organic Compounds

<0.50 <0.50µg/L0.5071-43-2 --------<0.50E611E/EOBenzene
                         

<1.0 <1.0µg/L1.0108-86-1 --------<1.0E611E/EOBromobenzene
                         

<1.0 <1.0µg/L1.074-97-5 --------<1.0E611E/EOBromochloromethane
                         

<1.0 <1.0µg/L1.075-27-4 --------<1.0E611E/EOBromodichloromethane
                         

<1.0 <1.0µg/L1.075-25-2 --------<1.0E611E/EOBromoform
                         

<1.0 <1.0µg/L1.074-83-9 --------<1.0E611E/EOBromomethane
                         

<1.0 <1.0µg/L1.0104-51-8 --------<1.0E611E/EOButylbenzene, n-
                         

<1.0 <1.0µg/L1.0135-98-8 --------<1.0E611E/EOButylbenzene, sec-
                         

<1.0 <1.0µg/L1.098-06-6 --------<1.0E611E/EOButylbenzene, tert-
                         

<0.50 <0.50µg/L0.5056-23-5 --------<0.50E611E/EOCarbon tetrachloride
                         

<1.0 <1.0µg/L1.0108-90-7 --------<1.0E611E/EOChlorobenzene
                         

<1.0 <1.0µg/L1.075-00-3 --------<1.0E611E/EOChloroethane
                         

<1.0 <1.0µg/L1.067-66-3 --------<1.0E611E/EOChloroform
                         

<5.0 <5.0µg/L5.074-87-3 --------<5.0E611E/EOChloromethane
                         

<1.0 <1.0µg/L1.095-49-8 --------<1.0E611E/EOChlorotoluene, 2-
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Analytical Results

--------Duplicate22MW05BH8Client sample IDSub-Matrix: Water

 (Matrix: Water)

--------08-Nov-2023 

00:00

08-Nov-2023 

16:00

08-Nov-2023 

16:20

Client sampling date / time

----------------EO2310385-003EO2310385-002EO2310385-001UnitLORCAS NumberAnalyte Method/Lab

Result Result Result ---- ----

Volatile Organic Compounds

<1.0 <1.0µg/L1.0106-43-4 --------<1.0E611E/EOChlorotoluene, 4-
                         

<1.0 <1.0µg/L1.099-87-6 --------<1.0E611E/EOCymene, p-
                         

<1.0 <1.0µg/L1.096-12-8 --------<1.0E611E/EODibromo-3-chloropropane, 1,2-
                         

<1.0 <1.0µg/L1.0124-48-1 --------<1.0E611E/EODibromochloromethane
                         

<1.0 <1.0µg/L1.0106-93-4 --------<1.0E611E/EODibromoethane, 1,2-
                         

<1.0 <1.0µg/L1.074-95-3 --------<1.0E611E/EODibromomethane
                         

<0.50 <0.50µg/L0.5095-50-1 --------<0.50E611E/EODichlorobenzene, 1,2-
                         

<1.0 <1.0µg/L1.0541-73-1 --------<1.0E611E/EODichlorobenzene, 1,3-
                         

<1.0 <1.0µg/L1.0106-46-7 --------<1.0E611E/EODichlorobenzene, 1,4-
                         

<1.0 <1.0µg/L1.075-71-8 --------<1.0E611E/EODichlorodifluoromethane
                         

<1.0 <1.0µg/L1.075-34-3 --------<1.0E611E/EODichloroethane, 1,1-
                         

<1.0 <1.0µg/L1.0107-06-2 --------<1.0E611E/EODichloroethane, 1,2-
                         

<1.0 <1.0µg/L1.075-35-4 --------<1.0E611E/EODichloroethylene, 1,1-
                         

1.6 <1.0µg/L1.0156-59-2 --------<1.0E611E/EODichloroethylene, cis-1,2-
                         

<1.0 <1.0µg/L1.0156-60-5 --------<1.0E611E/EODichloroethylene, trans-1,2-
                         

<1.0 <1.0µg/L1.075-09-2 --------<1.0E611E/EODichloromethane
                         

<1.0 <1.0µg/L1.078-87-5 --------<1.0E611E/EODichloropropane, 1,2-
                         

<1.0 <1.0µg/L1.0142-28-9 --------<1.0E611E/EODichloropropane, 1,3-
                         

<1.0 <1.0µg/L1.0594-20-7 --------<1.0E611E/EODichloropropane, 2,2-
                         

<1.0 <1.0µg/L1.0563-58-6 --------<1.0E611E/EODichloropropylene, 1,1-
                         

<1.5 <1.5µg/L1.5542-75-6 --------<1.5E611E/EODichloropropylene, cis+trans-1,3-
                         

<1.0 <1.0µg/L1.010061-01-5 --------<1.0E611E/EODichloropropylene, cis-1,3-
                         

<1.0 <1.0µg/L1.010061-02-6 --------<1.0E611E/EODichloropropylene, trans-1,3-
                         

<0.50 <0.50µg/L0.50100-41-4 --------<0.50E611E/EOEthylbenzene
                         

<1.0 <1.0µg/L1.087-68-3 --------<1.0E611E/EOHexachlorobutadiene
                         

<1.0 <1.0µg/L1.098-82-8 --------<1.0E611E/EOIsopropylbenzene
                         

<0.50 <0.50µg/L0.501634-04-4 --------<0.50E611E/EOMethyl-tert-butyl ether [MTBE]
                         

<1.0 <1.0µg/L1.0103-65-1 --------<1.0E611E/EOPropylbenzene, n-
                         

<0.50 <0.50µg/L0.50100-42-5 --------<0.50E611E/EOStyrene
                         

<1.0 <1.0µg/L1.0630-20-6 --------<1.0E611E/EOTetrachloroethane, 1,1,1,2-
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Analytical Results

--------Duplicate22MW05BH8Client sample IDSub-Matrix: Water

 (Matrix: Water)

--------08-Nov-2023 

00:00

08-Nov-2023 

16:00

08-Nov-2023 

16:20

Client sampling date / time

----------------EO2310385-003EO2310385-002EO2310385-001UnitLORCAS NumberAnalyte Method/Lab

Result Result Result ---- ----

Volatile Organic Compounds

<1.0 <1.0µg/L1.079-34-5 --------<1.0E611E/EOTetrachloroethane, 1,1,2,2-
                         

<1.0 <1.0µg/L1.0127-18-4 --------<1.0E611E/EOTetrachloroethylene
                         

<0.50 <0.50µg/L0.50108-88-3 --------<0.50E611E/EOToluene
                         

<1.0 <1.0µg/L1.087-61-6 --------<1.0E611E/EOTrichlorobenzene, 1,2,3-
                         

<1.0 <1.0µg/L1.0120-82-1 --------<1.0E611E/EOTrichlorobenzene, 1,2,4-
                         

<1.0 <1.0µg/L1.071-55-6 --------<1.0E611E/EOTrichloroethane, 1,1,1-
                         

<1.0 <1.0µg/L1.079-00-5 --------<1.0E611E/EOTrichloroethane, 1,1,2-
                         

<1.0 <1.0µg/L1.079-01-6 --------<1.0E611E/EOTrichloroethylene
                         

<1.0 <1.0µg/L1.075-69-4 --------<1.0E611E/EOTrichlorofluoromethane
                         

<1.0 <1.0µg/L1.096-18-4 --------<1.0E611E/EOTrichloropropane, 1,2,3-
                         

<1.0 <1.0µg/L1.095-63-6 --------<1.0E611E/EOTrimethylbenzene, 1,2,4-
                         

<1.0 <1.0µg/L1.0108-67-8 --------<1.0E611E/EOTrimethylbenzene, 1,3,5-
                         

<1.0 <1.0µg/L1.075-01-4 --------<1.0E611E/EOVinyl chloride
                         

<0.40 <0.40µg/L0.40179601-23-1 --------<0.40E611E/EOXylene, m+p-
                         

<0.30 <0.30µg/L0.3095-47-6 --------<0.30E611E/EOXylene, o-
                         

<0.50 <0.50µg/L0.501330-20-7 --------<0.50E611E/EOXylenes, total
                         

<1.0 <1.0µg/L1.0---- --------<1.0E611E/EOBTEX, total
                         

<2.0 <2.0µg/L2.0---- --------<2.0E611E/EOTrihalomethanes [THMs], total
                         

Volatile Organic Compounds Surrogates

94.9 93.7%1.0460-00-4 --------94.7E611E/EOBromofluorobenzene, 4-
                         

95.5 94.1%1.0540-36-3 --------93.2E611E/EODifluorobenzene, 1,4-
                         

Please refer to the General Comments section for an explanation of any result qualifiers detected.

Please refer to the Accreditation section for an explanation of analyte accreditations.



QUALITY CONTROL INTERPRETIVE REPORT
Work Order :EO2310385 Page : 1 of 13

:: LaboratoryClient ALS Environmental - EdmontonTetra Tech Canada Inc.

: Darby Madalena Account Manager : Patryk WojciakContact

Address : 110, 140 Quarry Park Blvd SE

Calgary AB Canada

Address : 9450 - 17 Avenue NW

Edmonton, Alberta Canada T6N 1M9

Telephone : +1 780 413 5227Telephone : 403 203 3355

:Project ---- Date Samples Received : 09-Nov-2023 10:04

Issue Date : 16-Nov-2023 16:37SWM.SWOP04071-03.008PO :

C-O-C number CORD Lindsay Thurber:

WW:Sampler

:Site ----

Quote number : CG22-EBAE100-0021 City of Red Deer (CORD) Pre-1972 Landfill 

Sites
No. of samples received :3

3:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  Matrix Spike outliers occur - please see following pages for full details.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.



Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.
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Outliers : Quality Control Samples
Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: Water

Analyte Group Laboratory sample ID Client/Ref Sample ID Analyte CAS Number Method Result Limits Comment

Matrix Spike (MS) Recoveries 

EO2310385-002 7440-22-4Silver, dissolved22MW05 Recovery less than lower 

data quality objective

70.0-130%64.5 %Dissolved Metals E421 MES

Result Qualifiers
DescriptionQualifier

MESData Quality Objective was marginally exceeded (by < 10% absolute) for < 10% of analytes in a 

Multi-Element Scan / Multi-Parameter Scan (considered acceptable as per OMOE & CCME).

Data Quality Objective was marginally exceeded (by < 10% absolute) for < 10% of analytes in a 

Multi-Element Scan / Multi-Parameter Scan (considered acceptable as per OMOE & CCME).
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Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

22MW05 09-Nov-202309-Nov-202308-Nov-2023E298 28 

days

1 days 28 days 1 daysü ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

BH8 09-Nov-202309-Nov-202308-Nov-2023E298 28 

days

1 days 28 days 1 daysü ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

Duplicate 09-Nov-202309-Nov-202308-Nov-2023E298 28 

days

1 days 28 days 1 daysü ü

Anions and Nutrients : Chloride in Water by IC

HDPE

22MW05 09-Nov-202309-Nov-202308-Nov-2023E235.Cl 28 

days

1 days 28 days 1 daysü ü

Anions and Nutrients : Chloride in Water by IC

HDPE

BH8 09-Nov-202309-Nov-202308-Nov-2023E235.Cl 28 

days

1 days 28 days 1 daysü ü

Anions and Nutrients : Chloride in Water by IC

HDPE

Duplicate 09-Nov-202309-Nov-202308-Nov-2023E235.Cl 28 

days

1 days 28 days 1 daysü ü

Anions and Nutrients : Fluoride in Water by IC

HDPE

22MW05 09-Nov-202309-Nov-202308-Nov-2023E235.F 28 

days

1 days 28 days 1 daysü ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Anions and Nutrients : Fluoride in Water by IC

HDPE

BH8 09-Nov-202309-Nov-202308-Nov-2023E235.F 28 

days

1 days 28 days 1 daysü ü

Anions and Nutrients : Fluoride in Water by IC

HDPE

Duplicate 09-Nov-202309-Nov-202308-Nov-2023E235.F 28 

days

1 days 28 days 1 daysü ü

Anions and Nutrients : Nitrate in Water by IC

HDPE

22MW05 09-Nov-202309-Nov-202308-Nov-2023E235.NO3 3 days 1 days 3 days 1 daysü ü

Anions and Nutrients : Nitrate in Water by IC

HDPE

BH8 09-Nov-202309-Nov-202308-Nov-2023E235.NO3 3 days 1 days 3 days 1 daysü ü

Anions and Nutrients : Nitrate in Water by IC

HDPE

Duplicate 09-Nov-202309-Nov-202308-Nov-2023E235.NO3 3 days 1 days 3 days 1 daysü ü

Anions and Nutrients : Nitrite in Water by IC

HDPE

22MW05 09-Nov-202309-Nov-202308-Nov-2023E235.NO2 3 days 1 days 3 days 1 daysü ü

Anions and Nutrients : Nitrite in Water by IC

HDPE

BH8 09-Nov-202309-Nov-202308-Nov-2023E235.NO2 3 days 1 days 3 days 1 daysü ü

Anions and Nutrients : Nitrite in Water by IC

HDPE

Duplicate 09-Nov-202309-Nov-202308-Nov-2023E235.NO2 3 days 1 days 3 days 1 daysü ü

Anions and Nutrients : Sulfate in Water by IC

HDPE

22MW05 09-Nov-202309-Nov-202308-Nov-2023E235.SO4 28 

days

1 days 28 days 1 daysü ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Anions and Nutrients : Sulfate in Water by IC

HDPE

BH8 09-Nov-202309-Nov-202308-Nov-2023E235.SO4 28 

days

1 days 28 days 1 daysü ü

Anions and Nutrients : Sulfate in Water by IC

HDPE

Duplicate 09-Nov-202309-Nov-202308-Nov-2023E235.SO4 28 

days

1 days 28 days 1 daysü ü

Dissolved Metals : Dissolved Mercury in Water by CVAAS

Glass vial dissolved (hydrochloric acid)

22MW05 10-Nov-202310-Nov-202308-Nov-2023E509 28 

days

2 days 28 days 0 daysü ü

Dissolved Metals : Dissolved Mercury in Water by CVAAS

Glass vial dissolved (hydrochloric acid)

BH8 10-Nov-202310-Nov-202308-Nov-2023E509 28 

days

2 days 28 days 0 daysü ü

Dissolved Metals : Dissolved Mercury in Water by CVAAS

Glass vial dissolved (hydrochloric acid)

Duplicate 10-Nov-202310-Nov-202308-Nov-2023E509 28 

days

2 days 28 days 0 daysü ü

Dissolved Metals : Dissolved Metals in Water by CRC ICPMS

HDPE dissolved (nitric acid)

22MW05 09-Nov-202309-Nov-202308-Nov-2023E421 180 

days

1 days 180 

days

1 daysü ü

Dissolved Metals : Dissolved Metals in Water by CRC ICPMS

HDPE dissolved (nitric acid)

BH8 09-Nov-202309-Nov-202308-Nov-2023E421 180 

days

1 days 180 

days

1 daysü ü

Dissolved Metals : Dissolved Metals in Water by CRC ICPMS

HDPE dissolved (nitric acid)

Duplicate 09-Nov-202309-Nov-202308-Nov-2023E421 180 

days

1 days 180 

days

1 daysü ü

Physical Tests : Alkalinity Species by Titration

HDPE

22MW05 10-Nov-202310-Nov-202308-Nov-2023E290 14 

days

2 days 14 days 2 daysü ü
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