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1.0 Site Description 

C.F. Crozier & Associates Inc. (Crozier) has been retained by Shahram Rashvand (Owner) to 
prepare a Hydrogeological Study in support of the proposed development located at 752 
Peterson Road, in Maynooth, within the Municipality of Hastings Highlands (Figure 1). The scope 
of this study was designed to meet the relevant criteria of the Municipality of Hastings Highlands 
and other local approval agencies.  

The subject lands (herein referred to as the Site) cover an area of approximately 5.19 ha and is 
located on the northern side of Peterson Road north of Cannon Lake, approximately 4 km west 
of the village of Maynooth. The majority of the site is zoned as Rural Residential (RR) with a 
northern portion of the site zoned as Environmental Protection (EP) per the Municipality of 
Hasting Highlands Zoning By-Law.  

The Site currently consists of an existing garage, the foundation for the future management 
building and the septic system to service that building. The remainder of the property is densely 
forested. The property is accessed by a gravel driveway off Peterson Road. The elements 
envisioned for the proposed development include:  

• 17 cabins with trails to a common area and parking lot.  

• The common area will include a management building and pool. The common area will 
be serviced by a water well and septic system (both which have already been 
constructed).  

A review of the Ministry of Environment, Conservation and Parks (MECP) Source Protection 
Information Atlas reveals that the Site is not located within a regulated area therefore, no 
specific source protection policies apply. 

Please note that the following report has been revised to address the Municipality of Hastings 
Highlands comments addressed February 2025.  

2.0 Physical Setting 

2.1 Physiography  

The Site is located within the physiographic region known as the Algonquin Highlands (Figure 2). 
The Algonquin Highlands are found in Eastern Ontario and cover an area of approximately 
40,144 square kilometers. This region is characterized by hard Precambrian rock overlain by a 
thin layer of sandy glacial till of variable depth (Figure 3). The soils in this region are generally 
shallow but thickness over the bedrock varies greatly over short distances. Within the Site, there 
are some areas of exposed bedrock.  

2.2 Topography and Drainage 

According to the Ontario Watershed Boundaries (OWB) mapping, the Site area is situated in the 
Baptiste Lake - York River watershed. Surface drainage is interpreted to flow to the southeast of 
the Site. The topography of the site is characterised by a significant slope from the north of the 
property to the south towards Cannon Lake.  
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2.3 Surficial Geology 

According to Ontario Geological Survey (OGS) mapping (Figure 4), the surficial geology of the 
Site predominantly consists of fine textured glaciolacustrine deposits comprised of silt, clay and 
minor sand and gravel. Pockets of modern alluvial deposits and clay to silt till are mapped within 
the Site boundary. 

3.0 Hydrogeology 

3.1 MECP Well Records 

Crozier completed a review of the MECP well record database for wells within 500 m of the Site 
Area boundary (Figure 5). Only nine (9) wells are located within 500 m of the property, with 
743500 being mapped within the property (Appendix A). Table 1 below summaries all the wells 
within 500 m.  

Table 1: MECP Well Records Summary 

Well ID Diameter 
(cm) 

Depth 
(m) 

Static 
Level 
(m) 

Quantity 
(Lpm) Quality Materials Aquifer Use Date 

Completed 

2907831 15.24 10.97 4.267 45.46 Fresh Granite BR Domestic 06/01/1976 

2908373 15.24 30.48 4.267 40.95 Fresh Red 
Granite  BR Domestic 07/13/1977 

2916314 15.875 49.38 6.401 13.65 Untested Gray/Red 
Granite BR Domestic 09/01/1994 

2917532 15.875 43.28 - 31.85 Untested Gray/Red 
Granite  BR Domestic 07/29/1997 

2917533 15.875 43.28 3.353 31.85 Fresh Gray/Red 
Granite BR Domestic 07/30/1997 

2921359 16.000 36.58 0.600 40 Untested Red 
Granite  BR Domestic 08/04/2006 

7160138 15.875 81.44 4.084 45.5 Untested Gray/Red 
Granite  BR Domestic 11/29/2010 

7388986 15.875 85.34 16.154 36.4 Untested Gray/Red 
Granite BR Domestic 05/25/2021 

7433500 15.875 59.4 6.4 30 Fresh Gray/Red 
Granite BR Domestic 09/02/2022 

 
Based on Table 1, the following remarks can be made: 

• In general, the main material encountered in majority of the wells was gray to reddish 
granite bedrock. 

• All nine (9) records were identified for domestic use.  

• Of the nine (9) wells where pumping test were completed in, there was a maximum 
reported pumping rate of 45.46 litres per minute (LPM), and a minimum reported 
pumping rate of 13.65 LPM. The average pumping rate was 33.841 LPM.  

• Static water levels range from 0.6 meters below ground surface (mbgs) to 16.154 mbgs 
across the Site area. The average static water level was 6 mbgs. 

• Well ID 7433500 is mapped within the Site boundary. The well is a 15.85 cm diameter 
steel cased domestic well constructed for the site to a depth of 59.4 mbgs within 
granite bedrock. 
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The materials presented in nearby well records to the Site are consistent with OGS mapping and 
the soils observed onsite.  

4.0 Water Supply Assessment 

4.1 Groundwater Quantity 

A pumping test of the existing well was completed on April 18, 2024. It should be noted that the 
Site is unoccupied and the domestic well has not been used with the exception of the testing 
completed. The pumping test was completed on well 7433500 and was pumped for 90 minutes 
with 50 minutes of recovery. Crozier staff measured water levels at the begging, end and 
throughout the testing using a manual water level meter. Detailed testing data is provided in 
Appendix B.  

The well was tested at a constant rate of 30 liters per minute (LPM) to evaluate the capacity of 
the well and it’s capability of producing adequate water quantity to the proposed 
development. After 90 minutes of pumping the water level declined from 4.60 mbgs to a 
pumping level of 15.70 mbgs. Following 50 minutes of recovery, the water level recovered to 8.90 
mbgs, approximately 51 % of static water level. It is estimated that 95% would be achieved after 
an elapsed time of 197 minutes from the start of the pumping test or 107 minutes of recovery.  

The well has a total available drawdown of 54.80 m based on a total depth of 59.40 m and a 
static water level of 4.60 m. Using a safety factor of 80% (only allowing for 80% of the total 
available drawdown to be utilized) the total available drawdown in the well would be 43.84 
mbgs. 

Extrapolating the equation to 1 year, a drawdown of approximately 33 mbgs would be seen 
with 1 year of continuous pumping, leaving roughly 10 m of available drawdown in the well. 
Crozier is of the opinion, based on the results of the pumping test and analysis, that the existing 
well on property is capable of producing water in at 30 LPM on a long term basis which exceeds 
the requirement for the development of 13.33 LPM (see Servicing Report under separate cover).  

4.2 Groundwater Quality Sampling  

Two (2) water samples were collected from the existing well during the pumping test. The first 
sample was collected within the first 15 minutes of pumping and the final sample was collected 
immediately after the pump was turned off. The samples were collected using standard 
sampling methods for test wells and were submitted to a third-party laboratory for analysis. 
Samples were analysed for the following parameters. A laboratory report is appended to this 
report as Appendix C. 

• E.Coli and Total Coliforms 

• Anions including fluoride, chloride, nitrate, nitrate, bromide, sulphate, and phosphate 

• Physical tests such as conductivity, alkalinity, hardness, pH, etc.  

• Ion Balance  

• Total Metals  

The results were compared to the Ontario Drinking Water Quality guidelines as shown in Table 2 
below.  
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Table 2: Exceedances of the Ontario Drinking Water Quality Standards 

Parameter Guideline/Standard Type Sample 1 
Beginning Sample 2 End 

Total Coliforms Non-Detect MAC 1 Non-Detect 
Iron 0.3 mg/L AO 0.787 0.398 

Colour 5 NTU AO 49.0 13.0 
Turbidity 5 NTU AO 7.93 2.05 

OG – Operational objective; AO – Aesthetic objective; MAC – Maximum Allowable Concentration 

Only one exceedance of a health-related parameter was observed in the water sample 
analysis – total coliforms. Total coliforms is a measure of bacteria within the sample; any 
detection is deemed unsuitable for consumption. The first sample was collected within 15 
minutes of turning the pump on. It can be reasonably assumed that the first sample is 
representative of stagnant water since the bacteria was not detected after pumping for 90 
minutes and the well sat unopened and unused for 2 years following installation.  

Exceedances of the standards for iron, colour and turbidity were noted in the first sample as well. 
Similar to the above, the first sample results are interpreted to be as a result of stagnant water 
and not thought to be representative of aquifer quality. The objectives for iron, turbidity and 
colour can affect taste, look and odour of drinking water but do not impact human health. The 
elevated levels of iron decrease to near the guideline objective after 90 minutes of pumping 
and colour and turbidity decrease significantly after the first 90 minutes. It is expected that after 
pumping for longer periods, both would decrease to below the objective.  

Although the well water meets all the health-related objectives of the Ontario Drinking Water 
Quality Standards, it is recommended that treatment for particulates, bacteria and the aesthetic 
parameters above be investigated. The intended use of the property for rentals and it is 
expected that water quality will be a top concern of visitors. The design of the treatment system 
is beyond the scope of this report, however, options for types of treatment are presented in 
section 5 below.   

4.3 Impact to Nearby Well Users & Natural Features.  

The zone of influence of a well can be estimated using the Sidchart equation:  
 

R =3000 x H x √𝑲𝑲 
 

Where H: is the drawdown of the well in meters. 
 

 K: is the hydraulic conductivity of the soil or transmissivity of the bedrock.   
 

According to literature values for granite transmissivity in the area, transmissivity of the bedrock 
on the Site is estimated to range from 1 to 5 m2/day. Assuming a conservative saturated 
thickness of 50 m, the hydraulic conductivity of the rock is estimated to be on the order of 10-7 
m/s.  
 
Given the above assumptions, it was determined that the estimated zone of influence of the 
existing well is approximately 100 m from the well at the maximum available drawdown of  
43.84 m. There are wells located on neighbouring properties; however, they are located greater 
than 100 m from the well head and the well will not operate at its maximum allowable 
drawdown, no significant impacts to neighbouring well users or natural heritage features are 
anticipated.  
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5.0 Nitrate Impact Assessment 

Onsite sewage systems can contribute nitrate-nitrogen to the shallow groundwater regime, 
which may impact drinking water quality. Therefore, the impacts of a proposed onsite sewage 
system must be examined to ensure that downgradient groundwater users have access to a 
safe and reliable drinking water supply. 

The impact assessment of the proposed leaching bed has been completed in accordance with 
MECP Procedure D-5-4 Technical Guidelines for Individual Onsite Sewage Systems: Water Quality 
Impact Risk Assessment (Procedure D-5-4).  

Crozier has completed a mass balance calculation to predict the concentration of nitrate-
nitrogen at the property boundary using the following general assumptions, per D-5-4 Guidelines:  

• The background nitrate concentration is 0.0 mg/L. 

• The concentration of nitrate in the effluent is 40 mg/L, typical for conventional septic 
tank/leaching beds system without advanced treatment. 

• The average volume of effluent generated by the proposed development is estimated 
to be 9,600 L/day, per the Functional Servicing & Preliminary Stormwater Management 
Report (Crozier, December 2025) 

• The only dilution mechanism is by infiltration of surface precipitation. An infiltration value 
of 150 mm/year has been assigned, based on MECP Guidelines. 

• 5.19 ha of the property is available for dilution purposes.  

Impact assessment calculations are included in Appendix D. Using this approach, the resulting 
theoretical concentration of nitrate-nitrogen at the downgradient Site boundary is predicted to 
be 12.42 mg/L, which is above the maximum allowable concentration of nitrate-nitrogen of 10 
mg/L. With 25% nitrogen removal, the nitrate concentration at the property boundary is 9.31 
mg/L. Therefore, Crozier recommends that an advanced treatment unit be implemented, which 
may assist with further removal of nitrate-nitrogen. There are a number of CAN/BNQ certified 
treatment systems that can significantly reduce nitrogen in effluent, including the Waterloo 
Biofilter recirculating system, among others.  

As outlined in the Functional Servicing & Preliminary Stormwater Management Report, an 
alternative scenario was considered where the total daily design sewage flow for the proposed 
development is 18,100 L/day (1,000 L/day per cabin). When the total daily design sewage flow 
for the Site is greater than 10,000 L/day, an impact assessment in accordance with Chapter 22 – 
Large Subsurface Disposal Systems of the MECP Design Guidelines for Sewage Works (2008) is 
required. Impact assessment calculations were completed in accordance with the procedure 
described in Chapter 22, and the target effluent concentration of nitrate-nitrogen was 
calculated as follows: 
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𝐶𝐶𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 =  𝐶𝐶𝑚𝑚𝑚𝑚𝑚𝑚 �𝑉𝑉𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 + 𝑉𝑉𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖�/𝑉𝑉𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 

Where Ceffluent   is the concentration of nitrate-nitrogen required in the effluent to meet the 
maximum allowable concentration at the receptor. 
 

 Cmax    is the maximum allowable concentration of nitrate-nitrogen at the 
downgradient boundary, which is 2.5 mg/L per Chapter 22. 
 

 Vinfluent is the volume of infiltration based on an infiltration rate of 150 mm/m2/year 
over the area of the attenuation zone available for infiltration (e.g., dilution 
area). 5.19 ha of the property is available for dilution purposes.  
 

 Veffluent is the average volume of treated effluent discharged to the leaching beds. 
As noted above the maximum daily volume to be discharged to the 
leaching beds is 18,100 L/day. Applying a peaking factor of 3, the average 
value is expected to be 6,033 L/day. 

 
Impact assessment calculations are included in Appendix D. In this scenario, the maximum 
allowable concentration of nitrate-nitrogen permitted in the effluent is 11.34 mg/L. This equates 
to approximately 72% nitrogen removal, which is achievable by a number of CAN/BNQ certified 
treatment systems, including the Waterloo Biofilter WaterNOX system, etc.  

Therefore, with an advanced treatment unit that includes denitrification, the proposed onsite 
sewage systems can meet D-5-4 and Chapter 22 requirements.   
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6.0 Conclusions & Summary 

Based on the hydrogeological report above, Crozier is prepared to make the following 
conclusions:  

• According to nearby well records and information obtained about the existing water 
supply well at 752 Peterson Road, it is interpreted that the groundwater supply aquifer 
can produce in excess of the anticipated flow rate of 13.33 LPM to service the proposed 
development.   

• Laboratory testing of the well water in the existing water supply well revealed 
exceedances of the Ontario Drinking Water Quality Standards for total coliforms, iron, 
colour and turbidity. Only one health-related parameters were noted to be in 
exceedance – total coliforms. Due to the well sitting unused for two years prior to testing, 
the detection of coliforms in the sample is likely due to stagnant water and is not 
representative of aquifer conditions. Filtration systems and/or UV are commonly used to 
address elevated bacteria in well water.  

• Exceedances of the Ontario Drinking Water Quality Standards for colour, iron and 
turbidity were observed in the well water sample. The objectives for these parameters 
are aesthetic objectives where exceedances in the guideline can negatively impact 
taste/smell/look of the water. Filtration and chlorination systems can reduce the total 
dissolved solids in water, improve colour and remove unwanted particulates.  

Recommendations 
 
Based on the above study, Crozier is prepared to make the following recommendations 
regarding water quality and quantity for the proposed development  
 

• Onsite grading should consider the well such that surface water runoff is not directed to 
or is able to pond around the well. Any storage of gasoline, chemicals, paints, domestic 
de-icing agents, and other contaminants should be contained and stored away from 
the wellhead.  
 

• The well must be constructed in accordance with the Ontario Regulation 903 at a 
minimum and consider all local regulations. The well must be constructed upgradient 
from the proposed onsite sewage system and be sited following all setbacks outlined in 
the Ontario Building Code.  
 

• For educational purposes on well ownership, the owner should refer to the MECP’s Water 
Supply Wells: Requirements and the local health unit for resources. Additional resources 
for the owner can be accessed through the Walkerton Clean Water Centre, Green 
Communities Canada and the Government of Canada website.  
 

• It is recommended that the onsite well be pumped, disinfected and tested following 
approval to inform the design of the water treatment system.  

 
• The owner should follow the regulatory well maintenance requirements as outlined in the 

MECP’s Water Supply Wells: Requirements and Best Practices. The well must be 
accessible for maintenance purposes permanently.  
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• It is recommended that the new well water be tested on roughly an annual basis for 
bacterial parameters. Public Health Ontario offers free well water testing for E.Coli and 
total coliforms bacteria through the local Health Unit. Additional water quality testing for 
the full suite of potable water testing parameters should occur on a biannual basis.  
 

• Based on the water quality results obtained from the sampled well, water treatment 
and/or filtration is required. To address health-related parameters a UV system should be 
employed. It is recommended that a water treatment systems expert be consulted such 
that specific systems can be recommended.  
 

• To address aesthetic and/or operational objectives, a water softener can be explored to 
reduce hardness, and additional filters can improve colour, pH and sodium content in 
water.  
 

• It is recommended that the future owner consult the Province of Ontario’s “SepticSmart” 
document and the Ontario Onsite Wastewater Association’s “A Homeowner’s Guide to a 
Healthy Sewage (Septic) System” for educational purposes. The Municipality of Hastings 
Highlands may also provide a number of resources for homeowners on maintenance 
and care of their septic systems.  

Respectfully submitted, 

C.F. CROZIER & ASSOCIATES INC.   

 
 
  
Chris Gerrits, M.Sc., P.Eng.             
Director, Land Development            
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Pumping Test Results 
  



VM

SWL 4.60 1 54.80 Depth of Well 1 59.40

T/Screen 59.40 1000000 54.80 1000000 59.40

Pump Intake 80% Available Drawdown 1 43.84

Avail. DD 54.80 1000000 43.84

8 IGPM 0.50 L/s
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General Comments
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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

µS/cm microsiemens per centimetre

CFU/100mL colony forming units per hundred millilitres

CU colour units (1 cu = 1 mg/l pt)

meq/L milliequivalents per litre

mg/L milligrams per litre

NTU nephelometric turbidity units

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.

Workorder Comments

<1 or Not Detected with LOR of 1 equals Zero (0).

Not Detected = Absent; Detected = Present.

Qualifiers

Qualifier Description

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical 

Conductivity.

DLDS
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Analytical Results

------------Sample 2Sample 1Client sample IDSub-Matrix: Drinking Water

 (Matrix: Water)

------------18-Apr-2024 

13:15

18-Apr-2024 

12:00

Client sampling date / time

------------------------WT2409348-002WT2409348-001UnitLORCAS NumberAnalyte Method/Lab

Result Result ---- ---- ----

Physical Tests

106 ----mg/L1.071-52-3 --------106E290/WTAlkalinity, bicarbonate (as HCO3)
                         

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

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

87.1 ----mg/L1.0---- --------86.8E290/WTAlkalinity, total (as CaCO3)
                         

49.0 ----CU2.0---- --------13.0E330/WTColour, apparent
                         

185 ----µS/cm1.0----Conductivity --------181E100/WT
                         

82.1 ----mg/L0.50---- --------82.6EC100A/WTHardness (as CaCO3), from total Ca/Mg
                         

8.16 ----pH units0.10----pH --------8.21E108/WT
                         

111 ----mg/L10---- --------120E162/WTSolids, total dissolved [TDS]
DLDS DLDS                

120 ----mg/L1.0---- --------118EC103A/WTSolids, total dissolved [TDS], calculated
                         

7.93 ----NTU0.10----Turbidity --------2.05E121/WT
                         

0.147 -----0.010---- --------0.190EC105A/WTLangelier index (@ 20°C)
                         

-0.102 -----0.010---- ---------0.057EC105A/WTLangelier index (@ 4°C)
                         

8.01 ----pH units0.010----pH, saturation (@ 20°C) --------8.02EC105A/WT
                         

8.26 ----pH units0.010----pH, saturation (@ 4°C) --------8.27EC105A/WT
                         

Anions and Nutrients

<0.0050 ----mg/L0.00507664-41-7 --------0.0059E298/WTAmmonia, total (as N)
                         

<0.10 ----mg/L0.1024959-67-9 --------<0.10E235.Br/WTBromide
                         

0.54 ----mg/L0.5016887-00-6 --------0.55E235.Cl/WTChloride
                         

0.118 ----mg/L0.02016984-48-8 --------0.117E235.F/WTFluoride
                         

0.024 ----mg/L0.02014797-55-8 --------0.026E235.NO3/WTNitrate (as N)
                         

0.0240 ----mg/L0.0032---- --------0.0260EC235.N+N/W

T

Nitrate + Nitrite (as N)
                         

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

<0.0010 ----mg/L0.001014265-44-2 --------<0.0010E378-U/WTPhosphate, ortho-, dissolved (as P)
                         

9.13 ----mg/L0.3014808-79-8 --------8.93E235.SO4/WTSulfate (as SO4)
                         

Microbiological Tests

Not Detected ----CFU/100mL1---- --------Not DetectedE012A.EC/WTColiforms, Escherichia coli [E. coli]
                         

1 ----CFU/100mL1---- --------Not DetectedE012.TC/WTColiforms, total
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Analytical Results

------------Sample 2Sample 1Client sample IDSub-Matrix: Drinking Water

 (Matrix: Water)

------------18-Apr-2024 

13:15

18-Apr-2024 

12:00

Client sampling date / time

------------------------WT2409348-002WT2409348-001UnitLORCAS NumberAnalyte Method/Lab

Result Result ---- ---- ----

Microbiological Tests

4 ----CFU/100mL1----coliforms, total background --------3E012.BG.TC/

WT

                         

Metals

0.14 -----0.10---- --------0.14EC102/WTSodium adsorption ratio [SAR]
                         

Ion Balance

1.95 ----meq/L0.10---- --------1.94EC101A/WTAnion sum
                         

1.89 ----meq/L0.10----Cation sum (total) --------1.88EC101A/WT
                         

-1.56 ----%0.010----Ion balance (APHA) ---------1.57EC101A/WT
                         

96.9 ----%0.01----Ion balance (cations/anions) --------96.9EC101A/WT
                         

Total Metals

0.0082 ----mg/L0.00307429-90-5 --------0.0080E420/WTAluminum, total
                         

<0.00010 ----mg/L0.000107440-36-0 --------<0.00010E420/WTAntimony, total
                         

<0.00010 ----mg/L0.000107440-38-2 --------<0.00010E420/WTArsenic, total
                         

0.0391 ----mg/L0.000107440-39-3 --------0.0403E420/WTBarium, total
                         

<0.000020 ----mg/L0.0000207440-41-7 --------<0.000020E420/WTBeryllium, total
                         

<0.000050 ----mg/L0.0000507440-69-9 --------<0.000050E420/WTBismuth, total
                         

<0.010 ----mg/L0.0107440-42-8 --------<0.010E420/WTBoron, total
                         

<0.0000050 ----mg/L0.00000507440-43-9 --------<0.0000050E420/WTCadmium, total
                         

25.3 ----mg/L0.0507440-70-2 --------25.3E420/WTCalcium, total
                         

<0.000010 ----mg/L0.0000107440-46-2 --------<0.000010E420/WTCesium, total
                         

<0.00050 ----mg/L0.000507440-47-3 --------<0.00050E420/WTChromium, total
                         

<0.00010 ----mg/L0.000107440-48-4 --------<0.00010E420/WTCobalt, total
                         

0.00104 ----mg/L0.000507440-50-8 --------0.00071E420/WTCopper, total
                         

0.787 ----mg/L0.0107439-89-6 --------0.398E420/WTIron, total
                         

<0.000050 ----mg/L0.0000507439-92-1 --------<0.000050E420/WTLead, total
                         

0.0014 ----mg/L0.00107439-93-2 --------0.0011E420/WTLithium, total
                         

4.60 ----mg/L0.00507439-95-4 --------4.72E420/WTMagnesium, total
                         

0.0179 ----mg/L0.000107439-96-5 --------0.00798E420/WTManganese, total
                         

0.00159 ----mg/L0.0000507439-98-7 --------0.00124E420/WTMolybdenum, total
                         

<0.00050 ----mg/L0.000507440-02-0 --------<0.00050E420/WTNickel, total
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Analytical Results

------------Sample 2Sample 1Client sample IDSub-Matrix: Drinking Water

 (Matrix: Water)

------------18-Apr-2024 

13:15

18-Apr-2024 

12:00

Client sampling date / time

------------------------WT2409348-002WT2409348-001UnitLORCAS NumberAnalyte Method/Lab

Result Result ---- ---- ----

Total Metals

<0.050 ----mg/L0.0507723-14-0 --------<0.050E420/WTPhosphorus, total
                         

3.70 ----mg/L0.0507440-09-7 --------3.41E420/WTPotassium, total
                         

0.00154 ----mg/L0.000207440-17-7 --------0.00139E420/WTRubidium, total
                         

0.000232 ----mg/L0.0000507782-49-2 --------0.000258E420/WTSelenium, total
                         

8.13 ----mg/L0.257631-86-9 --------8.62EC420.SiO2/

WT

Silicon (as SiO2), total
                         

3.80 ----mg/L0.107440-21-3 --------4.03E420/WTSilicon, total
                         

<0.000010 ----mg/L0.0000107440-22-4 --------<0.000010E420/WTSilver, total
                         

2.87 ----mg/L0.0507440-23-5 --------2.91E420/WTSodium, total
                         

0.655 ----mg/L0.000207440-24-6 --------0.654E420/WTStrontium, total
                         

3.27 ----mg/L0.507704-34-9 --------3.23E420/WTSulfur, total
                         

<0.00020 ----mg/L0.0002013494-80-9 --------<0.00020E420/WTTellurium, total
                         

<0.000010 ----mg/L0.0000107440-28-0 --------<0.000010E420/WTThallium, total
                         

<0.00010 ----mg/L0.000107440-29-1 --------<0.00010E420/WTThorium, total
                         

<0.00010 ----mg/L0.000107440-31-5 --------<0.00010E420/WTTin, total
                         

0.00048 ----mg/L0.000307440-32-6 --------0.00037E420/WTTitanium, total
                         

0.00016 ----mg/L0.000107440-33-7 --------0.00010E420/WTTungsten, total
                         

0.00239 ----mg/L0.0000107440-61-1 --------0.00358E420/WTUranium, total
                         

0.00137 ----mg/L0.000507440-62-2 --------0.00287E420/WTVanadium, total
                         

<0.0030 ----mg/L0.00307440-66-6 --------<0.0030E420/WTZinc, total
                         

<0.00020 ----mg/L0.000207440-67-7 --------<0.00020E420/WTZirconium, total
                         

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.
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QUALITY CONTROL REPORT
Work Order : Page : 1 of 13WT2409348

:: LaboratoryClient ALS Environmental - WaterlooCF Crozier & Associates

:Contact Josie Gerrits : Andrew MartinAccount Manager

:Address 2800 High Point Drive 

Milton ON Canada L9T 6P4 

Address : 60 Northland Road, Unit 1

Waterloo, Ontario Canada N2V 2B8

::Telephone +1 519 886 6910:Telephone----

:Project 2457-6768 Date Samples Received : 19-Apr-2024 14:00

:PO ---- Date Analysis Commenced : 20-Apr-2024

:C-O-C number ---- Issue Date : 27-Apr-2024 16:12

Sampler : ----

Site : ----

Quote number : 2024 SOA

No. of samples received 2:

No. of samples analysed : 2

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 Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percent Difference (RPD) and Data Quality Objectives

l Matrix Spike (MS) Report; Recovery and Data Quality Objectives

l    Method Blank (MB) Report; Recovery and Data Quality Objectives

l    Laboratory Control Sample (LCS) Report; Recovery and Data Quality Objectives

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 Position Laboratory Department

John Tang Lab Analyst Waterloo Inorganics, Waterloo, Ontario

Jon Fisher Production Manager, Environmental Waterloo Inorganics, Waterloo, Ontario

Kelly Fischer Technical Specialist Waterloo Inorganics, Waterloo, Ontario

Kelly Fischer Technical Specialist Waterloo Metals, Waterloo, Ontario

Nik Perkio Inorganics Analyst Waterloo Inorganics, Waterloo, Ontario

Nik Perkio Inorganics Analyst Waterloo Metals, Waterloo, Ontario

Zeba Patel Analyst Waterloo Microbiology, Waterloo, Ontario
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

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

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test-specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 1410394)

Turbidity ---- NTU 23.6 23.8 0.842% 15%Anonymous WT2409394-001 E121 ----0.10

Physical Tests  (QC Lot: 1411785)

Alkalinity, total (as CaCO3) ---- mg/L 87.1 87.5 0.527% 20%Sample 1 WT2409348-001 E290 ----1.0

Physical Tests  (QC Lot: 1411786)

Conductivity ---- µS/cm 185 183 1.08% 10%Sample 1 WT2409348-001 E100 ----1.0

Physical Tests  (QC Lot: 1411787)

pH ---- pH units 8.16 8.22 0.733% 4%Sample 1 WT2409348-001 E108 ----0.10

Physical Tests  (QC Lot: 1413426)

Colour, apparent ---- CU 49.0 53.4 8.46% 20%Sample 1 WT2409348-001 E330 ----2.0

Physical Tests  (QC Lot: 1416434)

Solids, total dissolved [TDS] ---- mg/L 111 123 13 Diff <2x LORSample 1 WT2409348-001 E162 ----13

Anions and Nutrients  (QC Lot: 1411563)

Ammonia, total (as N) 7664-41-7 mg/L 4.77 4.81 0.0472 Diff <2x LORAnonymous HA2400775-001 E298 ----0.500

Anions and Nutrients  (QC Lot: 1411779)

Bromide 24959-67-9 mg/L <0.10 <0.10 0 Diff <2x LORSample 1 WT2409348-001 E235.Br ----0.10

Anions and Nutrients  (QC Lot: 1411780)

Fluoride 16984-48-8 mg/L 0.118 0.120 0.002 Diff <2x LORSample 1 WT2409348-001 E235.F ----0.020

Anions and Nutrients  (QC Lot: 1411781)

Nitrate (as N) 14797-55-8 mg/L 0.024 0.025 0.002 Diff <2x LORSample 1 WT2409348-001 E235.NO3 ----0.020

Anions and Nutrients  (QC Lot: 1411782)

Nitrite (as N) 14797-65-0 mg/L <0.010 <0.010 0 Diff <2x LORSample 1 WT2409348-001 E235.NO2 ----0.010

Anions and Nutrients  (QC Lot: 1411783)

Chloride 16887-00-6 mg/L 0.54 0.50 0.04 Diff <2x LORSample 1 WT2409348-001 E235.Cl ----0.50

Anions and Nutrients  (QC Lot: 1411784)

Sulfate (as SO4) 14808-79-8 mg/L 9.13 9.11 0.289% 20%Sample 1 WT2409348-001 E235.SO4 ----0.30

Anions and Nutrients  (QC Lot: 1411788)

Phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L <0.0010 <0.0010 0 Diff <2x LORAnonymous HA2400788-001 E378-U ----0.0010

Microbiological Tests  (QC Lot: 1410628)

Coliforms, total ---- CFU/100mL 1 <1 0 Diff <2x LORSample 1 WT2409348-001 E012.TC ----1

Microbiological Tests  (QC Lot: 1410629)
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Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Microbiological Tests  (QC Lot: 1410629)  - continued

coliforms, total background ---- CFU/100mL 4 # <1 3 Diff <2x LORSample 1 WT2409348-001 E012.BG.TC ----1

Microbiological Tests  (QC Lot: 1410630)

Coliforms, Escherichia coli [E. coli] ---- CFU/100mL <1 <1 0 Diff <2x LORAnonymous WT2409341-001 E012A.EC ----1

Total Metals  (QC Lot: 1411231)

Aluminum, total 7429-90-5 mg/L 0.0082 0.0075 0.0008 Diff <2x LORSample 1 WT2409348-001 E420 ----0.0030

Antimony, total 7440-36-0 mg/L <0.00010 <0.00010 0 Diff <2x LORE420 ----0.00010

Arsenic, total 7440-38-2 mg/L <0.00010 <0.00010 0 Diff <2x LORE420 ----0.00010

Barium, total 7440-39-3 mg/L 0.0391 0.0396 1.25% 20%E420 ----0.00010

Beryllium, total 7440-41-7 mg/L <0.000020 <0.000020 0 Diff <2x LORE420 ----0.000020

Bismuth, total 7440-69-9 mg/L <0.000050 <0.000050 0 Diff <2x LORE420 ----0.000050

Boron, total 7440-42-8 mg/L <0.010 <0.010 0 Diff <2x LORE420 ----0.010

Cadmium, total 7440-43-9 mg/L <0.0000050 <0.0000050 0 Diff <2x LORE420 ----0.0000050

Calcium, total 7440-70-2 mg/L 25.3 25.3 0.0714% 20%E420 ----0.050

Cesium, total 7440-46-2 mg/L <0.000010 <0.000010 0 Diff <2x LORE420 ----0.000010

Chromium, total 7440-47-3 mg/L <0.00050 <0.00050 0 Diff <2x LORE420 ----0.00050

Cobalt, total 7440-48-4 mg/L <0.00010 <0.00010 0 Diff <2x LORE420 ----0.00010

Copper, total 7440-50-8 mg/L 0.00104 0.00089 0.00015 Diff <2x LORE420 ----0.00050

Iron, total 7439-89-6 mg/L 0.787 0.783 0.419% 20%E420 ----0.010

Lead, total 7439-92-1 mg/L <0.000050 <0.000050 0 Diff <2x LORE420 ----0.000050

Lithium, total 7439-93-2 mg/L 0.0014 0.0013 0.0001 Diff <2x LORE420 ----0.0010

Magnesium, total 7439-95-4 mg/L 4.60 4.58 0.404% 20%E420 ----0.0050

Manganese, total 7439-96-5 mg/L 0.0179 0.0177 1.21% 20%E420 ----0.00010

Molybdenum, total 7439-98-7 mg/L 0.00159 0.00158 0.828% 20%E420 ----0.000050

Nickel, total 7440-02-0 mg/L <0.00050 <0.00050 0 Diff <2x LORE420 ----0.00050

Phosphorus, total 7723-14-0 mg/L <0.050 <0.050 0 Diff <2x LORE420 ----0.050

Potassium, total 7440-09-7 mg/L 3.70 3.68 0.699% 20%E420 ----0.050

Rubidium, total 7440-17-7 mg/L 0.00154 0.00156 0.00002 Diff <2x LORE420 ----0.00020

Selenium, total 7782-49-2 mg/L 0.000232 0.000268 0.000036 Diff <2x LORE420 ----0.000050

Silicon, total 7440-21-3 mg/L 3.80 3.77 0.783% 20%E420 ----0.10

Silver, total 7440-22-4 mg/L <0.000010 <0.000010 0 Diff <2x LORE420 ----0.000010

Sodium, total 7440-23-5 mg/L 2.87 2.88 0.673% 20%E420 ----0.050

Strontium, total 7440-24-6 mg/L 0.655 0.668 1.99% 20%E420 ----0.00020

Sulfur, total 7704-34-9 mg/L 3.27 3.19 0.08 Diff <2x LORE420 ----0.50

Tellurium, total 13494-80-9 mg/L <0.00020 <0.00020 0 Diff <2x LORE420 ----0.00020
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Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Total Metals  (QC Lot: 1411231)  - continued

Thallium, total 7440-28-0 mg/L <0.000010 <0.000010 0 Diff <2x LORSample 1 WT2409348-001 E420 ----0.000010

Thorium, total 7440-29-1 mg/L <0.00010 <0.00010 0 Diff <2x LORE420 ----0.00010

Tin, total 7440-31-5 mg/L <0.00010 <0.00010 0 Diff <2x LORE420 ----0.00010

Titanium, total 7440-32-6 mg/L 0.00048 0.00034 0.00014 Diff <2x LORE420 ----0.00030

Tungsten, total 7440-33-7 mg/L 0.00016 0.00016 0.000002 Diff <2x LORE420 ----0.00010

Uranium, total 7440-61-1 mg/L 0.00239 0.00244 1.89% 20%E420 ----0.000010

Vanadium, total 7440-62-2 mg/L 0.00137 0.00139 0.00002 Diff <2x LORE420 ----0.00050

Zinc, total 7440-66-6 mg/L <0.0030 <0.0030 0 Diff <2x LORE420 ----0.0030

Zirconium, total 7440-67-7 mg/L <0.00020 <0.00020 0 Diff <2x LORE420 ----0.00020
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 1410394)

Turbidity ---- E121 0.1 NTU <0.10 ----

Physical Tests  (QCLot: 1411785)

Alkalinity, total (as CaCO3) ---- E290 1 mg/L <1.0 ----

Physical Tests  (QCLot: 1411786)

Conductivity ---- E100 1 µS/cm <1.0 ----

Physical Tests  (QCLot: 1413426)

Colour, apparent ---- E330 2 CU <2.0 ----

Physical Tests  (QCLot: 1416434)

Solids, total dissolved [TDS] ---- E162 10 mg/L <10 ----

Anions and Nutrients  (QCLot: 1411563)

Ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 1411779)

Bromide 24959-67-9 E235.Br 0.1 mg/L <0.10 ----

Anions and Nutrients  (QCLot: 1411780)

Fluoride 16984-48-8 E235.F 0.02 mg/L <0.020 ----

Anions and Nutrients  (QCLot: 1411781)

Nitrate (as N) 14797-55-8 E235.NO3 0.02 mg/L <0.020 ----

Anions and Nutrients  (QCLot: 1411782)

Nitrite (as N) 14797-65-0 E235.NO2 0.01 mg/L <0.010 ----

Anions and Nutrients  (QCLot: 1411783)

Chloride 16887-00-6 E235.Cl 0.5 mg/L <0.50 ----

Anions and Nutrients  (QCLot: 1411784)

Sulfate (as SO4) 14808-79-8 E235.SO4 0.3 mg/L <0.30 ----

Anions and Nutrients  (QCLot: 1411788)

Phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Microbiological Tests  (QCLot: 1410628)

Coliforms, total ---- E012.TC 1 CFU/100mL <1 ----

Microbiological Tests  (QCLot: 1410629)

coliforms, total background ---- E012.BG.TC 1 CFU/100mL <1 ----

Microbiological Tests  (QCLot: 1410630)

Coliforms, Escherichia coli [E. coli] ---- E012A.EC 1 CFU/100mL <1 ----

Total Metals  (QCLot: 1411231)
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Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Total Metals  (QCLot: 1411231)  - continued

Aluminum, total 7429-90-5 E420 0.003 mg/L <0.0030 ----

Antimony, total 7440-36-0 E420 0.0001 mg/L <0.00010 ----

Arsenic, total 7440-38-2 E420 0.0001 mg/L <0.00010 ----

Barium, total 7440-39-3 E420 0.0001 mg/L <0.00010 ----

Beryllium, total 7440-41-7 E420 0.00002 mg/L <0.000020 ----

Bismuth, total 7440-69-9 E420 0.00005 mg/L <0.000050 ----

Boron, total 7440-42-8 E420 0.01 mg/L <0.010 ----

Cadmium, total 7440-43-9 E420 0.000005 mg/L <0.0000050 ----

Calcium, total 7440-70-2 E420 0.05 mg/L <0.050 ----

Cesium, total 7440-46-2 E420 0.00001 mg/L <0.000010 ----

Chromium, total 7440-47-3 E420 0.0005 mg/L <0.00050 ----

Cobalt, total 7440-48-4 E420 0.0001 mg/L <0.00010 ----

Copper, total 7440-50-8 E420 0.0005 mg/L <0.00050 ----

Iron, total 7439-89-6 E420 0.01 mg/L <0.010 ----

Lead, total 7439-92-1 E420 0.00005 mg/L <0.000050 ----

Lithium, total 7439-93-2 E420 0.001 mg/L <0.0010 ----

Magnesium, total 7439-95-4 E420 0.005 mg/L <0.0050 ----

Manganese, total 7439-96-5 E420 0.0001 mg/L <0.00010 ----

Molybdenum, total 7439-98-7 E420 0.00005 mg/L <0.000050 ----

Nickel, total 7440-02-0 E420 0.0005 mg/L <0.00050 ----

Phosphorus, total 7723-14-0 E420 0.05 mg/L <0.050 ----

Potassium, total 7440-09-7 E420 0.05 mg/L <0.050 ----

Rubidium, total 7440-17-7 E420 0.0002 mg/L <0.00020 ----

Selenium, total 7782-49-2 E420 0.00005 mg/L <0.000050 ----

Silicon, total 7440-21-3 E420 0.1 mg/L <0.10 ----

Silver, total 7440-22-4 E420 0.00001 mg/L <0.000010 ----

Sodium, total 7440-23-5 E420 0.05 mg/L <0.050 ----

Strontium, total 7440-24-6 E420 0.0002 mg/L <0.00020 ----

Sulfur, total 7704-34-9 E420 0.5 mg/L <0.50 ----

Tellurium, total 13494-80-9 E420 0.0002 mg/L <0.00020 ----

Thallium, total 7440-28-0 E420 0.00001 mg/L <0.000010 ----

Thorium, total 7440-29-1 E420 0.0001 mg/L <0.00010 ----

Tin, total 7440-31-5 E420 0.0001 mg/L <0.00010 ----

Titanium, total 7440-32-6 E420 0.0003 mg/L <0.00030 ----

Tungsten, total 7440-33-7 E420 0.0001 mg/L <0.00010 ----
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Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Total Metals  (QCLot: 1411231)  - continued

Uranium, total 7440-61-1 E420 0.00001 mg/L <0.000010 ----

Vanadium, total 7440-62-2 E420 0.0005 mg/L <0.00050 ----

Zinc, total 7440-66-6 E420 0.003 mg/L <0.0030 ----

Zirconium, total 7440-67-7 E420 0.0002 mg/L <0.00020 ----
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Target Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests (QCLot: 1410394)
Turbidity ---- E121 0.1 NTU 200 NTU ----11585.0103

Physical Tests (QCLot: 1411785)
Alkalinity, total (as CaCO3) ---- E290 1 mg/L 150 mg/L ----11585.0102

Physical Tests (QCLot: 1411786)
Conductivity ---- E100 1 µS/cm 1410 µS/cm ----11090.0105

Physical Tests (QCLot: 1411787)
pH ---- E108 ---- pH units 7 pH units ----10298.0100

Physical Tests (QCLot: 1413426)
Colour, apparent ---- E330 2 CU 25 CU ----13070.0103

Physical Tests (QCLot: 1416434)
Solids, total dissolved [TDS] ---- E162 10 mg/L 1000 mg/L ----11585.090.7

Anions and Nutrients (QCLot: 1411563)
Ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 0.2 mg/L ----11585.0103

Anions and Nutrients (QCLot: 1411779)
Bromide 24959-67-9 E235.Br 0.1 mg/L 0.5 mg/L ----11585.095.4

Anions and Nutrients (QCLot: 1411780)
Fluoride 16984-48-8 E235.F 0.02 mg/L 1 mg/L ----11090.0100

Anions and Nutrients (QCLot: 1411781)
Nitrate (as N) 14797-55-8 E235.NO3 0.02 mg/L 2.5 mg/L ----11090.098.9

Anions and Nutrients (QCLot: 1411782)
Nitrite (as N) 14797-65-0 E235.NO2 0.01 mg/L 0.5 mg/L ----11090.097.2

Anions and Nutrients (QCLot: 1411783)
Chloride 16887-00-6 E235.Cl 0.5 mg/L 100 mg/L ----11090.0100.0

Anions and Nutrients (QCLot: 1411784)
Sulfate (as SO4) 14808-79-8 E235.SO4 0.3 mg/L 100 mg/L ----11090.0101

Anions and Nutrients (QCLot: 1411788)
Phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 0.031 mg/L ----12080.0104

Total Metals (QCLot: 1411231)
Aluminum, total 7429-90-5 E420 0.003 mg/L 0.1 mg/L ----12080.099.5

Antimony, total 7440-36-0 E420 0.0001 mg/L 0.05 mg/L ----12080.0102
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Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Target Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Total Metals (QCLot: 1411231)  - continued
Arsenic, total 7440-38-2 E420 0.0001 mg/L 0.05 mg/L ----12080.0106

Barium, total 7440-39-3 E420 0.0001 mg/L 0.012 mg/L ----12080.0102

Beryllium, total 7440-41-7 E420 0.00002 mg/L 0.005 mg/L ----12080.092.6

Bismuth, total 7440-69-9 E420 0.00005 mg/L 0.05 mg/L ----12080.096.9

Boron, total 7440-42-8 E420 0.01 mg/L 0.05 mg/L ----12080.093.9

Cadmium, total 7440-43-9 E420 0.000005 mg/L 0.005 mg/L ----12080.097.8

Calcium, total 7440-70-2 E420 0.05 mg/L 2.5 mg/L ----12080.096.1

Cesium, total 7440-46-2 E420 0.00001 mg/L 0.002 mg/L ----12080.0101

Chromium, total 7440-47-3 E420 0.0005 mg/L 0.012 mg/L ----12080.0103

Cobalt, total 7440-48-4 E420 0.0001 mg/L 0.012 mg/L ----12080.0103

Copper, total 7440-50-8 E420 0.0005 mg/L 0.012 mg/L ----12080.0103

Iron, total 7439-89-6 E420 0.01 mg/L 0.05 mg/L ----12080.099.3

Lead, total 7439-92-1 E420 0.00005 mg/L 0.025 mg/L ----12080.096.5

Lithium, total 7439-93-2 E420 0.001 mg/L 0.012 mg/L ----12080.087.0

Magnesium, total 7439-95-4 E420 0.005 mg/L 2.5 mg/L ----12080.0109

Manganese, total 7439-96-5 E420 0.0001 mg/L 0.012 mg/L ----12080.0103

Molybdenum, total 7439-98-7 E420 0.00005 mg/L 0.012 mg/L ----12080.0102

Nickel, total 7440-02-0 E420 0.0005 mg/L 0.025 mg/L ----12080.0103

Phosphorus, total 7723-14-0 E420 0.05 mg/L 0.5 mg/L ----12080.0108

Potassium, total 7440-09-7 E420 0.05 mg/L 2.5 mg/L ----12080.0101

Rubidium, total 7440-17-7 E420 0.0002 mg/L 0.005 mg/L ----12080.0102

Selenium, total 7782-49-2 E420 0.00005 mg/L 0.05 mg/L ----12080.0102

Silicon, total 7440-21-3 E420 0.1 mg/L 0.5 mg/L ----12080.0102

Silver, total 7440-22-4 E420 0.00001 mg/L 0.005 mg/L ----12080.091.7

Sodium, total 7440-23-5 E420 0.05 mg/L 2.5 mg/L ----12080.0107

Strontium, total 7440-24-6 E420 0.0002 mg/L 0.012 mg/L ----12080.099.7

Sulfur, total 7704-34-9 E420 0.5 mg/L 2.5 mg/L ----12080.0104

Tellurium, total 13494-80-9 E420 0.0002 mg/L 0.005 mg/L ----12080.0100

Thallium, total 7440-28-0 E420 0.00001 mg/L 0.05 mg/L ----12080.099.5

Thorium, total 7440-29-1 E420 0.0001 mg/L 0.005 mg/L ----12080.094.3

Tin, total 7440-31-5 E420 0.0001 mg/L 0.025 mg/L ----12080.097.8

Titanium, total 7440-32-6 E420 0.0003 mg/L 0.012 mg/L ----12080.096.0

Tungsten, total 7440-33-7 E420 0.0001 mg/L 0.005 mg/L ----12080.097.2

Uranium, total 7440-61-1 E420 0.00001 mg/L 0 mg/L ----12080.095.4

Vanadium, total 7440-62-2 E420 0.0005 mg/L 0.025 mg/L ----12080.0105

Zinc, total 7440-66-6 E420 0.003 mg/L 0.025 mg/L ----12080.0101
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Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Target Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Total Metals (QCLot: 1411231)  - continued
Zirconium, total 7440-67-7 E420 0.0002 mg/L 0.005 mg/L ----12080.095.6
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample ID Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 1411563)

Anonymous HA2400775-001 7664-41-7 E298Ammonia, total (as N) ---- 12575.0ND ----ND mg/L

Anions and Nutrients  (QCLot: 1411779)

Sample 1 WT2409348-001 24959-67-9 E235.BrBromide 0.5 mg/L 12575.093.2 ----0.47 mg/L

Anions and Nutrients  (QCLot: 1411780)

Sample 1 WT2409348-001 16984-48-8 E235.FFluoride 1 mg/L 12575.0110 ----1.10 mg/L

Anions and Nutrients  (QCLot: 1411781)

Sample 1 WT2409348-001 14797-55-8 E235.NO3Nitrate (as N) 2.5 mg/L 12575.097.7 ----2.44 mg/L

Anions and Nutrients  (QCLot: 1411782)

Sample 1 WT2409348-001 14797-65-0 E235.NO2Nitrite (as N) 0.5 mg/L 12575.095.8 ----0.479 mg/L

Anions and Nutrients  (QCLot: 1411783)

Sample 1 WT2409348-001 16887-00-6 E235.ClChloride 100 mg/L 12575.099.3 ----99.3 mg/L

Anions and Nutrients  (QCLot: 1411784)

Sample 1 WT2409348-001 14808-79-8 E235.SO4Sulfate (as SO4) 100 mg/L 12575.098.7 ----98.7 mg/L

Anions and Nutrients  (QCLot: 1411788)

Anonymous HA2400788-001 14265-44-2 E378-UPhosphate, ortho-, dissolved (as P) 0.02 mg/L 13070.096.8 ----0.0190 mg/L

Total Metals  (QCLot: 1411231)

Sample 2 WT2409348-002 7429-90-5 E420Aluminum, total 0.1 mg/L 13070.094.9 ----0.0949 mg/L

7440-36-0 E420Antimony, total 0.05 mg/L 13070.0107 ----0.0537 mg/L

7440-38-2 E420Arsenic, total 0.05 mg/L 13070.0106 ----0.0533 mg/L

7440-39-3 E420Barium, total ---- 13070.0ND ----ND mg/L

7440-41-7 E420Beryllium, total 0.005 mg/L 13070.091.2 ----0.00456 mg/L

7440-69-9 E420Bismuth, total 0.05 mg/L 13070.099.2 ----0.0496 mg/L

7440-42-8 E420Boron, total 0.05 mg/L 13070.093.3 ----0.047 mg/L

7440-43-9 E420Cadmium, total 0.005 mg/L 13070.0102 ----0.00511 mg/L

7440-70-2 E420Calcium, total ---- 13070.0ND ----ND mg/L

7440-46-2 E420Cesium, total 0.002 mg/L 13070.0102 ----0.00255 mg/L

7440-47-3 E420Chromium, total 0.012 mg/L 13070.0110 ----0.0138 mg/L

7440-48-4 E420Cobalt, total 0.012 mg/L 13070.0103 ----0.0128 mg/L

7440-50-8 E420Copper, total 0.012 mg/L 13070.0102 ----0.0127 mg/L

7439-89-6 E420Iron, total ---- 13070.0ND ----ND mg/L

7439-92-1 E420Lead, total 0.025 mg/L 13070.0100 ----0.0250 mg/L

7439-93-2 E420Lithium, total 0.012 mg/L 13070.086.7 ----0.0108 mg/L

7439-95-4 E420Magnesium, total ---- 13070.0ND ----ND mg/L

7439-96-5 E420Manganese, total 0.012 mg/L 13070.097.0 ----0.0121 mg/L

7439-98-7 E420Molybdenum, total 0.012 mg/L 13070.0103 ----0.0129 mg/L
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Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample ID Concentration MS Low High QualifierTarget

Total Metals  (QCLot: 1411231)  - continued

Sample 2 WT2409348-002 7440-02-0 E420Nickel, total 0.025 mg/L 13070.0102 ----0.0254 mg/L

7723-14-0 E420Phosphorus, total 0.5 mg/L 13070.0106 ----0.531 mg/L

7440-09-7 E420Potassium, total ---- 13070.0ND ----ND mg/L

7440-17-7 E420Rubidium, total 0.005 mg/L 13070.0101 ----0.00506 mg/L

7782-49-2 E420Selenium, total 0.05 mg/L 13070.0105 ----0.0523 mg/L

7440-21-3 E420Silicon, total ---- 13070.0ND ----ND mg/L

7440-22-4 E420Silver, total 0.005 mg/L 13070.090.8 ----0.00454 mg/L

7440-23-5 E420Sodium, total ---- 13070.0ND ----ND mg/L

7440-24-6 E420Strontium, total ---- 13070.0ND ----ND mg/L

7704-34-9 E420Sulfur, total ---- 13070.0ND ----ND mg/L

13494-80-9 E420Tellurium, total 0.005 mg/L 13070.096.4 ----0.00482 mg/L

7440-28-0 E420Thallium, total 0.05 mg/L 13070.099.5 ----0.0498 mg/L

7440-29-1 E420Thorium, total 0.005 mg/L 13070.098.9 ----0.00494 mg/L

7440-31-5 E420Tin, total 0.025 mg/L 13070.0101 ----0.0252 mg/L

7440-32-6 E420Titanium, total 0.012 mg/L 13070.099.2 ----0.0124 mg/L

7440-33-7 E420Tungsten, total 0.005 mg/L 13070.0100 ----0.00501 mg/L

7440-61-1 E420Uranium, total ---- 13070.0ND ----ND mg/L

7440-62-2 E420Vanadium, total 0.025 mg/L 13070.0104 ----0.0261 mg/L

7440-66-6 E420Zinc, total 0.025 mg/L 13070.099.7 ----0.0249 mg/L

7440-67-7 E420Zirconium, total 0.005 mg/L 13070.097.5 ----0.00487 mg/L
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:: LaboratoryClient ALS Environmental - WaterlooCF Crozier & Associates

: Josie Gerrits Account Manager : Andrew MartinContact

Address : 2800 High Point Drive

Milton ON Canada L9T 6P4

Address : 60 Northland Road, Unit 1

Waterloo, Ontario Canada N2V 2B8

Telephone : +1 519 886 6910Telephone : ----

:Project 2457-6768 Date Samples Received : 19-Apr-2024 14:00

Issue Date : 27-Apr-2024 16:12----PO :

C-O-C number ----:

----:Sampler

:Site ----

Quote number : 2024 SOA

No. of samples received :2

2: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 Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  Duplicate 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.



3 of 13:Page

Work Order :

:Client

WT2409348

CF Crozier & Associates

2457-6768:Project

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

Duplicate (DUP) RPDs 

WT2409348-001 ----coliforms, total 

background

Sample 1 Low Level DUP DQO 

exceeded (difference > 2 

LOR).

Diff <2x LOR3 %Microbiological Tests E012.BG.TC
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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) [ON MECP]

Sample 1 23-Apr-202422-Apr-202418-Apr-2024E298 28 

days

4 days 28 days 5 daysü ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid) [ON MECP]

Sample 2 23-Apr-202422-Apr-202418-Apr-2024E298 28 

days

4 days 28 days 5 daysü ü

Anions and Nutrients : Bromide in Water by IC

HDPE [ON MECP]

Sample 1 23-Apr-202422-Apr-202418-Apr-2024E235.Br 28 

days

4 days 28 days 5 daysü ü

Anions and Nutrients : Bromide in Water by IC

HDPE [ON MECP]

Sample 2 23-Apr-202422-Apr-202418-Apr-2024E235.Br 28 

days

4 days 28 days 5 daysü ü

Anions and Nutrients : Chloride in Water by IC

HDPE [ON MECP]

Sample 1 23-Apr-202422-Apr-202418-Apr-2024E235.Cl 28 

days

4 days 28 days 5 daysü ü

Anions and Nutrients : Chloride in Water by IC

HDPE [ON MECP]

Sample 2 23-Apr-202422-Apr-202418-Apr-2024E235.Cl 28 

days

4 days 28 days 5 daysü ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L)

HDPE [ON MECP]

Sample 1 23-Apr-202422-Apr-202418-Apr-2024E378-U 7 days 4 days 7 days 5 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 : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L)

HDPE [ON MECP]

Sample 2 23-Apr-202422-Apr-202418-Apr-2024E378-U 7 days 4 days 7 days 5 daysü ü

Anions and Nutrients : Fluoride in Water by IC

HDPE [ON MECP]

Sample 1 23-Apr-202422-Apr-202418-Apr-2024E235.F 28 

days

4 days 28 days 5 daysü ü

Anions and Nutrients : Fluoride in Water by IC

HDPE [ON MECP]

Sample 2 23-Apr-202422-Apr-202418-Apr-2024E235.F 28 

days

4 days 28 days 5 daysü ü

Anions and Nutrients : Nitrate in Water by IC

HDPE [ON MECP]

Sample 1 23-Apr-202422-Apr-202418-Apr-2024E235.NO3 7 days 4 days 7 days 5 daysü ü

Anions and Nutrients : Nitrate in Water by IC

HDPE [ON MECP]

Sample 2 23-Apr-202422-Apr-202418-Apr-2024E235.NO3 7 days 4 days 7 days 5 daysü ü

Anions and Nutrients : Nitrite in Water by IC

HDPE [ON MECP]

Sample 1 23-Apr-202422-Apr-202418-Apr-2024E235.NO2 7 days 4 days 7 days 5 daysü ü

Anions and Nutrients : Nitrite in Water by IC

HDPE [ON MECP]

Sample 2 23-Apr-202422-Apr-202418-Apr-2024E235.NO2 7 days 4 days 7 days 5 daysü ü

Anions and Nutrients : Sulfate in Water by IC

HDPE [ON MECP]

Sample 1 23-Apr-202422-Apr-202418-Apr-2024E235.SO4 28 

days

4 days 28 days 5 daysü ü

Anions and Nutrients : Sulfate in Water by IC

HDPE [ON MECP]

Sample 2 23-Apr-202422-Apr-202418-Apr-2024E235.SO4 28 

days

4 days 28 days 5 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

Microbiological Tests : E. coli (MF-mFC-BCIG)

Sterile HDPE (Sodium thiosulphate) [ON MECP]

Sample 2 20-Apr-2024----18-Apr-2024E012A.EC ---- ---- 48 hrs 46 hrs ü

Microbiological Tests : E. coli (MF-mFC-BCIG)

Sterile HDPE (Sodium thiosulphate) [ON MECP]

Sample 1 20-Apr-2024----18-Apr-2024E012A.EC ---- ---- 48 hrs 48 hrs ü

Microbiological Tests : Total Coliforms (MF-mEndo)

Sterile HDPE (Sodium thiosulphate) [ON MECP]

Sample 2 20-Apr-2024----18-Apr-2024E012.TC ---- ---- 48 hrs 46 hrs ü

Microbiological Tests : Total Coliforms (MF-mEndo)

Sterile HDPE (Sodium thiosulphate) [ON MECP]

Sample 1 20-Apr-2024----18-Apr-2024E012.TC ---- ---- 48 hrs 48 hrs ü

Microbiological Tests : Total Coliforms Background (MF-mEndo)

Sterile HDPE (Sodium thiosulphate) [ON MECP]

Sample 2 20-Apr-2024----18-Apr-2024E012.BG.TC ---- ---- 48 hrs 46 hrs ü

Microbiological Tests : Total Coliforms Background (MF-mEndo)

Sterile HDPE (Sodium thiosulphate) [ON MECP]

Sample 1 20-Apr-2024----18-Apr-2024E012.BG.TC ---- ---- 48 hrs 48 hrs ü

Physical Tests : Alkalinity Species by Titration

HDPE [ON MECP]

Sample 1 23-Apr-202422-Apr-202418-Apr-2024E290 14 

days

4 days 14 days 5 daysü ü

Physical Tests : Alkalinity Species by Titration

HDPE [ON MECP]

Sample 2 23-Apr-202422-Apr-202418-Apr-2024E290 14 

days

4 days 14 days 5 daysü ü

Physical Tests : Colour (Apparent) by Spectrometer

HDPE [ON MECP]

Sample 2 23-Apr-2024----18-Apr-2024E330 ---- ---- 48 hrs 123 hrs û

EHTL
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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

Physical Tests : Colour (Apparent) by Spectrometer

HDPE [ON MECP]

Sample 1 23-Apr-2024----18-Apr-2024E330 ---- ---- 48 hrs 124 hrs û

EHTL

Physical Tests : Conductivity in Water

HDPE [ON MECP]

Sample 1 23-Apr-202422-Apr-202418-Apr-2024E100 28 

days

4 days 28 days 5 daysü ü

Physical Tests : Conductivity in Water

HDPE [ON MECP]

Sample 2 23-Apr-202422-Apr-202418-Apr-2024E100 28 

days

4 days 28 days 5 daysü ü

Physical Tests : pH by Meter

HDPE [ON MECP]

Sample 1 23-Apr-202422-Apr-202418-Apr-2024E108 14 

days

4 days 14 days 5 daysü ü

Physical Tests : pH by Meter

HDPE [ON MECP]

Sample 2 23-Apr-202422-Apr-202418-Apr-2024E108 14 

days

4 days 14 days 5 daysü ü

Physical Tests : TDS by Gravimetry

HDPE [ON MECP]

Sample 1 25-Apr-2024----18-Apr-2024E162 ---- ---- 7 days 7 days ü

Physical Tests : TDS by Gravimetry

HDPE [ON MECP]

Sample 2 25-Apr-2024----18-Apr-2024E162 ---- ---- 7 days 7 days ü

Physical Tests : Turbidity by Nephelometry

HDPE [ON MECP]

Sample 2 20-Apr-2024----18-Apr-2024E121 ---- ---- 48 hrs 43 hrs ü

Physical Tests : Turbidity by Nephelometry

HDPE [ON MECP]

Sample 1 20-Apr-2024----18-Apr-2024E121 ---- ---- 48 hrs 44 hrs 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

Total Metals : Total Metals in Water by CRC ICPMS

HDPE total (nitric acid)

Sample 1 22-Apr-202422-Apr-202418-Apr-2024E420 180 

days

4 days 180 

days

4 daysü ü

Total Metals : Total Metals in Water by CRC ICPMS

HDPE total (nitric acid)

Sample 2 22-Apr-202422-Apr-202418-Apr-2024E420 180 

days

4 days 180 

days

4 daysü ü

Legend & Qualifier Definitions

EHTL: Exceeded ALS recommended hold time prior to analysis. Sample was received less than 24 hours prior to expiry.

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample TypeQuality Control Sample Type

EvaluationAnalytical Methods Method

Count

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 20 üAlkalinity Species by Titration E290 1411785 5.05.0

1 20 üAmmonia by Fluorescence E298 1411563 5.05.0

1 2 üBromide in Water by IC E235.Br 1411779 5.050.0

1 20 üChloride in Water by IC E235.Cl 1411783 5.05.0

1 14 üColour (Apparent) by Spectrometer E330 1413426 5.07.1

1 20 üConductivity in Water E100 1411786 5.05.0

1 13 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 1411788 5.07.6

1 11 üE. coli (MF-mFC-BCIG) E012A.EC 1410630 5.09.0

1 10 üFluoride in Water by IC E235.F 1411780 5.010.0

1 20 üNitrate in Water by IC E235.NO3 1411781 5.05.0

1 20 üNitrite in Water by IC E235.NO2 1411782 5.05.0

1 20 üpH by Meter E108 1411787 5.05.0

1 20 üSulfate in Water by IC E235.SO4 1411784 5.05.0

1 20 üTDS by Gravimetry E162 1416434 5.05.0

1 6 üTotal Coliforms (MF-mEndo) E012.TC 1410628 5.016.6

1 5 üTotal Coliforms Background (MF-mEndo) E012.BG.TC 1410629 5.020.0

1 20 üTotal Metals in Water by CRC ICPMS E420 1411231 5.05.0

1 13 üTurbidity by Nephelometry E121 1410394 5.07.6

Laboratory Control Samples (LCS)

1 20 üAlkalinity Species by Titration E290 1411785 5.05.0

1 20 üAmmonia by Fluorescence E298 1411563 5.05.0

1 2 üBromide in Water by IC E235.Br 1411779 5.050.0

1 20 üChloride in Water by IC E235.Cl 1411783 5.05.0

1 14 üColour (Apparent) by Spectrometer E330 1413426 5.07.1

1 20 üConductivity in Water E100 1411786 5.05.0

1 13 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 1411788 5.07.6

1 10 üFluoride in Water by IC E235.F 1411780 5.010.0

1 20 üNitrate in Water by IC E235.NO3 1411781 5.05.0

1 20 üNitrite in Water by IC E235.NO2 1411782 5.05.0

1 20 üpH by Meter E108 1411787 5.05.0

1 20 üSulfate in Water by IC E235.SO4 1411784 5.05.0

1 20 üTDS by Gravimetry E162 1416434 5.05.0

1 20 üTotal Metals in Water by CRC ICPMS E420 1411231 5.05.0

1 13 üTurbidity by Nephelometry E121 1410394 5.07.6

Method Blanks (MB)
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Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample TypeQuality Control Sample Type

EvaluationAnalytical Methods Method

Count

QC Regular Actual Expected

Frequency (%)

QC Lot #

Method Blanks (MB) - Continued

1 20 üAlkalinity Species by Titration E290 1411785 5.05.0

1 20 üAmmonia by Fluorescence E298 1411563 5.05.0

1 2 üBromide in Water by IC E235.Br 1411779 5.050.0

1 20 üChloride in Water by IC E235.Cl 1411783 5.05.0

1 14 üColour (Apparent) by Spectrometer E330 1413426 5.07.1

1 20 üConductivity in Water E100 1411786 5.05.0

1 13 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 1411788 5.07.6

1 11 üE. coli (MF-mFC-BCIG) E012A.EC 1410630 5.09.0

1 10 üFluoride in Water by IC E235.F 1411780 5.010.0

1 20 üNitrate in Water by IC E235.NO3 1411781 5.05.0

1 20 üNitrite in Water by IC E235.NO2 1411782 5.05.0

1 20 üSulfate in Water by IC E235.SO4 1411784 5.05.0

1 20 üTDS by Gravimetry E162 1416434 5.05.0

1 6 üTotal Coliforms (MF-mEndo) E012.TC 1410628 5.016.6

1 5 üTotal Coliforms Background (MF-mEndo) E012.BG.TC 1410629 5.020.0

1 20 üTotal Metals in Water by CRC ICPMS E420 1411231 5.05.0

1 13 üTurbidity by Nephelometry E121 1410394 5.07.6

Matrix Spikes (MS)

1 20 üAmmonia by Fluorescence E298 1411563 5.05.0

1 2 üBromide in Water by IC E235.Br 1411779 5.050.0

1 20 üChloride in Water by IC E235.Cl 1411783 5.05.0

1 13 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 1411788 5.07.6

1 10 üFluoride in Water by IC E235.F 1411780 5.010.0

1 20 üNitrate in Water by IC E235.NO3 1411781 5.05.0

1 20 üNitrite in Water by IC E235.NO2 1411782 5.05.0

1 20 üSulfate in Water by IC E235.SO4 1411784 5.05.0

1 20 üTotal Metals in Water by CRC ICPMS E420 1411231 5.05.0
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Methodology References and Summaries
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. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Noncoliform bacteria observed on Total Coliform plates are enumerated.Total Coliforms Background (MF-mEndo) E012.BG.TC Water

ALS Environmental - 

Waterloo

APHA 9222B (mod)

Following filtration (0.45 µm), and incubation at 35.0 ±0.5°C for 24 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated and 

confirmed.

Total Coliforms (MF-mEndo) E012.TC Water

ALS Environmental - 

Waterloo

APHA 9222B (mod)

Following filtration (0.45 µm), and incubation at 44.5±0.2°C for 24 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated.

E. coli (MF-mFC-BCIG) E012A.EC Water

ALS Environmental - 

Waterloo

ON E3433 (mod)

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is 

measured by immersion of a conductivity cell with platinum electrodes into a water 

sample.  Conductivity measurements are temperature-compensated to 25°C.

Conductivity in Water E100 Water

ALS Environmental - 

Waterloo

APHA 2510 (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

ALS Environmental - 

Waterloo

APHA 4500-H (mod)

Turbidity is measured by the nephelometric method, by measuring the intensity of light 

scatter under defined conditions.

Turbidity by Nephelometry E121 Water

ALS Environmental - 

Waterloo

APHA 2130 B (mod)

Total Dissolved Solids (TDS) are determined by filtering a sample through a glass fibre 

filter, with evaporation of the filtrate at 180 ± 2°C for 16 hours or to constant weight, 

with gravimetric measurement of the residue.

TDS by Gravimetry E162 Water

ALS Environmental - 

Waterloo

APHA 2540 C (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Bromide in Water by IC E235.Br Water

ALS Environmental - 

Waterloo

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Chloride in Water by IC E235.Cl Water

ALS Environmental - 

Waterloo

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Fluoride in Water by IC E235.F Water

ALS Environmental - 

Waterloo

EPA 300.1 (mod)
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Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrite in Water by IC E235.NO2 Water

ALS Environmental - 

Waterloo

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrate in Water by IC E235.NO3 Water

ALS Environmental - 

Waterloo

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Sulfate in Water by IC E235.SO4 Water

ALS Environmental - 

Waterloo

EPA 300.1 (mod)

Total alkalinity is determined by potentiometric titration to a pH 4.5 endpoint. Bicarbonate, 

carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total 

alkalinity values.

Alkalinity Species by Titration E290 Water

ALS Environmental - 

Waterloo

APHA 2320 B (mod)

Ammonia in water is determined by automated continuous flow analysis with membrane 

diffusion and fluorescence detection, after reaction with OPA (ortho-phthalaldehyde).  

This method is approved under US EPA 40 CFR Part 136 (May 2021)

Ammonia by Fluorescence E298 Water

ALS Environmental - 

Waterloo

Method Fialab 100, 

2018

Colour (Apparent) is measured in an unfiltered sample spectrophotometrically using the 

single wavelength method. The colour contribution of settleable solids are not included 

in the result. This method is intended for potable waters.  

Colour measurements can be highly pH dependent, and apply to the pH of the sample as 

received (at time of testing), without pH adjustment.

Colour (Apparent) by Spectrometer E330 Water

ALS Environmental - 

Waterloo

APHA 2120 C (mod)

Dissolved Orthophosphate is determined colourimetrically on a sample that has been lab 

or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level 0.001 mg/L)

E378-U Water

ALS Environmental - 

Waterloo

APHA 4500-P F (mod)

Water samples are digested with nitric and hydrochloric acids, and analyzed by 

Collision/Reaction Cell ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered 

by this method.

Total Metals in Water by CRC ICPMS E420 Water

ALS Environmental - 

Waterloo

EPA 200.2/6020B 

(mod)

“Hardness (as CaCO3), from total Ca/Mg” is calculated from the sum of total Calcium and 

Magnesium concentrations, expressed in CaCO3 equivalents.  “Total Hardness” refers 

to the sum of Calcium and Magnesium Hardness.  Hardness is normally or preferentially 

calculated from dissolved Calcium and Magnesium concentrations, because it is a 

property of water due to dissolved divalent cations.  Hardness from total Ca /Mg is 

normally comparable to Dissolved Hardness in non-turbid waters.

Hardness (Calculated) from Total Ca/Mg EC100A Water

ALS Environmental - 

Waterloo

APHA 2340B



13 of 13:Page

Work Order :

:Client

WT2409348

CF Crozier & Associates

2457-6768:Project

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Cation Sum (using total metals), Anion Sum, and Ion Balance are calculated based on 

guidance from APHA Standard Methods (1030E Checking Correctness of Analysis).  

Minor ions are included where data is present. Ion Balance cannot be calculated 

accurately for waters with very low electrical conductivity (EC).

Ion Balance using Total Metals EC101A Water

ALS Environmental - 

Waterloo

APHA 1030E

The Sodium Adsorption Ratio (SAR) for a water sample is calculated from the Sodium, 

Calcium, and Magnesium concentrations of the water, using the same calculations as 

would be used for a sediment paste extract.

Sodium Adsorption Ratio [SAR] from Total 

Metals

EC102 Water

ALS Environmental - 

Waterloo

CCME Sodium 

Adsorption Ratio 

(SAR)

Total dissolved solids (as mg/L) can be estimated by multiplying  electrical conductance 

(in umhos/cm) by 0.65.

TDS calculated from conductivity EC103A Water

ALS Environmental - 

Waterloo

APHA 1030 E

Langelier Index provides an indication of scale formation potential at a given pH and 

temperature, and is calculated as per APHA 2330B Saturation Index.  Positive values 

indicate oversaturation with respect to CaCO3.  Negative values indicate 

undersaturation of CaCO3. This calculation uses laboratory pH measurements and 

provides estimates of Langelier Index at temperatures of 4, 15, 20, 25, 66, and 77°C.  

Ryznar Stability Index is an alternative index used for scale formation and corrosion 

potential.

Saturation Index using Laboratory pH (Ca-T) EC105A Water

ALS Environmental - 

Waterloo

APHA 2330B

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as 

N) + Nitrate (as N).

Nitrate and Nitrite (as N) (Calculation) EC235.N+N Water

ALS Environmental - 

Waterloo

EPA 300.0

Total Silicon (as SiO2) is a calculated parameter.  Total Silicon (as SiO2 mg/L) = 2.139 x 

Total Silicon (mg/L).

Total Silicon as Silica (Calculation) EC420.SiO2 Water

ALS Environmental - 

Waterloo

N/A

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

ALS Environmental - 

Waterloo
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Project Name: 752-8 Petersen Road

Project Number: 2497-6768

Date: 2025-12-15

Designed By: CM

Checked By: CG

Value Unit

Infiltration Volume

Area of Dilution = 5.19 ha Area of site and surroundings.

Background Nitrate Quality in Groundwater = 0.00 mg/L

Annual Infiltration Rate = 150 mm/m2/yr

4,109.59 L/ha/day

Annual Infiltration Volume = 7,785 m
3
/year

Total Average Background Nitrate = 0 mg/day

Sewage Effluent Volume

Proposed Number of Lots 1

Average Daily Volume of Sewage Effluent = 9,600 L/day Maximum daily flow

Number of Days of Operation/Use = 365 days/year

Annual Volume of Sewage Effluent = 3,504 m
3
/year

Nitrate Concentration in wastewater = 40.0 mg/L MECP standard effluent for conventional systems = 40 mg/L

Total Average Nitrate Loading = 384,000 mg/day

Totals

Total Dilutant = wastewater V + infiltration V = 11,289 m
3
/year

Nitrate Concentration in Percolate = 12.42 mg/L Less than 10 mg/L, sufficient for D-5-4 Impact Assessment

D-5-4 IMPACT ASSESSMENT
Calculate the Nitrate Concentration at Property Boundary

Parameter Notes:

Estimated annual infiltration rate based on MECP values



Project Name: 752-8 Petersen Road

Project Number: 2497-6768

Date: 2025-12-15

Designed By: CM

Checked By: CG

Value Unit

Infiltration Volume

Area of Dilution = 5.19 ha Area of site and surroundings.

Background Nitrate Quality in Groundwater = 0.00 mg/L

Annual Infiltration Rate = 150 mm/m2/yr

4,109.59 L/ha/day

Annual Infiltration Volume = 7,785 m
3
/year

Total Average Background Nitrate = 0 mg/day

Sewage Effluent Volume

Proposed Number of Lots 1

Average Daily Volume of Sewage Effluent = 9,600 L/day Maximum daily flow

Number of Days of Operation/Use = 365 days/year

Annual Volume of Sewage Effluent = 3,504 m
3
/year

Nitrate Concentration in wastewater = 30.0 mg/L Considering 25% nitrate removal

Total Average Nitrate Loading = 288,000 mg/day

Totals

Total Dilutant = wastewater V + infiltration V = 11,289 m
3
/year

Nitrate Concentration in Percolate = 9.31 mg/L Less than 10 mg/L, sufficient for D-5-4 Impact Assessment

D-5-4 IMPACT ASSESSMENT (with Nitrate Removal)
Calculate the Nitrate Concentration at Property Boundary

Parameter Notes:

Estimated annual infiltration rate based on MECP values



MOE, 2008

Calculate the Nitrate Concentration at a Boundary (Property or Surface Water)

= Manual Data Entry

Infiltration Volume

Area of Dilution = 5.19 ha

Background Nitrate Quality in Groundwater = 0 mg/L

Annual Infiltration Rate = 150 mm/m2/yr

Annual Infiltration Volume = 7,785 m
3

Sewage Effluent Volume

Average Daily Volume of Sewage Effluent = 6033.333 L/day (if residential, 1000 L/home/day)

Number of Days of Operation/Use = 365 days/year

Annual Volume of Sewage Effluent = 2,202 m
3

Maximum Nitrate Concentration at Boundary = 2.5 mg/L; use 2.5 for g/w, 3.0 for s/w

Totals

Total Dilutant = wastewater V + infiltration V = 9,987 m
3
/year

Maximum Allowable Nitrate Concentration in Effluent 11.34 mg/L

IMPACT ASSESSMENT
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