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Part 2 — Technical Requirements 
Application under the Agricultural Operation Practices Act for a confined feeding operation, manure collection area, and/or manure storage facility(ies) 

Last updated February 26, 2021 

NRCB USE ONLY 
WATER WELL AND SURFACE WATER INFORMATION

Well IDs: ___________________________   ____________________________     ___________________________ 

___________________________   ____________________________     ___________________________ 

Surface water related concerns from directly affected parties or referral agencies: YES  NO
Groundwater related concerns from directly affected parties or referral agencies: YES  NO
Water wells N/A

Surface water     N/A 
If applicable, exemption for 30 m distance requirements applied:  YES    NO      Condition required:      YES  NO

Water Well Exemption Screening Tool     N/A

Water Well ID Preliminary Screening 
Score 

Secondary Screening 
Score 

Facility 

Groundwater or surface water related comments: 

If applicable, exemption for 100 m distance requirements applied:  YES  NO      Condition required:      YES  NO
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Part 2 — Technical Requirements 
Application under the Agricultural Operation Practices Act for a confined feeding operation, manure collection area, and/or manure storage facility(ies) 

Last updated February 26, 2021 

NRCB USE ONLY 
ENVIRONMENTAL RISK SCREENING INFORMATION

ERST for proposed facilities 

Facility Groundwater score Surface water score File number 

ERST for existing facilities 

Facility Groundwater score Surface water score File number 

ERST related comments: 
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Part 2 — Technical Requirements 
Application under the Agricultural Operation Practices Act for a confined feeding operation, manure collection area, and/or manure storage facility(ies) 

Last updated February 26, 2021 

NRCB USE ONLY 

MINIMUM DISTANCE SEPARATION

Methods used to determine distance (if applicable): _________________________________ 

Margin of error (if applicable): __________________________________________________ 

Requirements (m): Category 1:_____________   Category 2:__________   Category 3:__________   Category 4:_________ 

Technology factor: YES  NO

Expansion factor:  YES  NO

MDS related concerns from directly affected parties or referral agencies: YES  NO

LAND BASE FOR MANURE AND COMPOST APPLICATION 

Land base required:  ___________________

Land base listed:  ___________________ 

Area not suitable:  ___________________ 

Available area  ___________________ Requirement met:   YES   NO 

Land spreading agreements required: YES   NO

Manure management plan: YES   NO  If yes, plan is attached:    

PLANS 

Submitted and attached construction plans: YES   NO

Submitted aerial photos: YES   NO

Submitted photos: YES   NO

GRANDFATHERING 

Already completed: YES   NO  N/A

If already completed, see ___________________________ 
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Part 2 — Technical Requirements 
Application under the Agricultural Operation Practices Act for a confined feeding operation, manure collection area and/or manure storage facility(ies)  

Last updated February 26, 2021 

NRCB USE ONLY 

LIQUID MANURE STORAGE VOLUME CALCULATOR (if applicable) 

 Facility 1 

 Name / description  Capacity 

 Facility 2 

 Name / description  Capacity 

 Facility 3 

 Name / description  Capacity 

 Facility 4 

 Name / description  Capacity 

 TOTAL CAPACITY 

 REQUIRED 9 MONTH STORAGE CAPACITY 

 MEETS THE REQUIREMENTS FOR A MINIMUM OF 9 MONTHS STORAGE YES  NO
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Part 2 — Technical Requirements 
Application under the Agricultural Operation Practices Act for a confined feeding operation, manure collection area, and/or manure storage facility(ies) 

Last updated February 26, 2021 

NRCB USE ONLY 

ALL SIGNATURES IN FILE YES NO

DATES OF APPROVAL OFFICER SITE VISITS 

CORRESPONDENCE WITH MUNICIPALITIES AND REFERRAL AGENCIES 

Date deeming letters sent: _____________________________________________ 

Municipality:  _________________________________________________ 

letter sent response received written/email verbal no comments received

Alberta Health Services:  

letter sent response received written/email verbal no comments received

Alberta Environment and Parks:  N/A

letter sent response received written/email verbal no comments received

Alberta Transportation: N/A

letter sent response received written/email verbal no comments received

Alberta Regulatory Services: N/A

letter sent response received written/email verbal no comments received

Other: ___________________________________________________________  N/A

letter sent response received written/email verbal no comments received

Other: ___________________________________________________________  N/A

letter sent response received written/email verbal no comments received

y
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Leak Detection Report

NE-28-31-27 W4M
Mountain View County, Alberta
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Project No: 2308-43037: Leak Detection
-1-

1.0 Introduction and Scope of Work

Envirowest Engineering (Envirowest) was retained by Lone Pine Jerseys Ltd. to conduct an 
assessment on a current earthen liquid manure storage lagoon at a dairy confined feeding 
operation in Mountain View County, Alberta. The operation is located at NW-28-31-27 W4M. 
This property will be herein referred to as “the Site,” as shown in Appendix A.  

Envirowest advanced boreholes to determine soil conditions surrounding and beneath the current 
lagoon. All three boreholes were completed as groundwater monitoring wells to monitor current 
groundwater conditions both up- and downgradient of the lagoon. 

The assessment has been completed in accordance with the standards and regulations associated 
with the amended Agricultural Operation Practices Act (GOA, 2020) and associated Standards 
and Administration Regulation (GOA, 2017) which govern all new and modified confined 
feeding operations, as well as the Government of Alberta’s Leak Detection Groundwater 
Monitoring Parameters (Technical Guideline Agdex 096-52) and Leak Detection Groundwater 
Sampling (Technical Guideline Agdex 096-53) (GOA, 2018). 

The Scope of Work required for the assessment includes the following: 

Locate all aboveground and underground utilities, lines, and hazards

Complete three investigative boreholes surrounding the lagoon both up- and downgradient

Collect soil samples at regular intervals from each borehole and maintain a lithologic
description of the soils encountered

Select soil samples from the boreholes for laboratory analysis for texture, where appropriate

Complete three boreholes as groundwater monitoring wells to a depth which intersects the
groundwater table beneath the lagoon

Conduct groundwater monitoring of three newly installed monitoring wells, including depth
to groundwater

Collect groundwater samples from three new monitoring wells. The laboratory analysis for
groundwater as outlined in the Leak Detection Agdex

Survey elevation of all three wells to determine groundwater flow direction

Complete a final report, including conclusions and recommendations
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Project No: 2308-43037: Leak Detection
-2-

2.0 Site Description

The subject site is located approximately 24 km east of Didsbury, Alberta. The Site is an 
established operation, milking jersey dairy cows. The existing liquid EMS is located to the west 
of the barn. The lagoon is reportedly unlined/has an un-engineered liner. 

The topography of the property and surrounding area is undulating with a high relief (Alberta Soil 
Information Viewer). An unnamed surface water body is located southwest of the Site. 

The Geological Map of Alberta indicates that the Site is located in an area where the uppermost 
bedrock is of the Paskapoo formation which consists of grey to greenish grey, thick bedded 
calcareous, cherty sandstone; grey and green siltstone and mudstone; minor conglomerate, thin 
limestone, coal and tuff beds, and is non-marine in nature (Prior, 2013). 

The quaternary geology is reported to be fluvial deposits consisting of gravel, sand, silt and clay, 
which includes local till and bedrock exposures. The area is particular to coarse sediment; gravel 
and sand with minor silt beds (Shetsen, 1987).  
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Project No: 2308-43037: Leak Detection
-3-

3.0 Investigation Methodology 

A total of three boreholes were drilled at the site on January 16, 2024. The boreholes were 
completed adjacent to the lagoon both up- and downgradient. Groundwater monitoring wells were 
installed at all three of the borehole locations. Three groundwater samples were collected on 
March 7, 2024. The locations of the monitoring wells can be found in Appendix A (Figure 1.0), 
and certificates of analysis can be found in Appendix C. 

3.1 Soil Investigation 

All of the boreholes were completed through the use of a truck-mounted auger drill to depths 
from 6.0 to 9.0 meters below ground surface (mbgs). Logs of soil type and condition were 
completed for each borehole. These logs are contained in Appendix B.  

Samples were collected at regular intervals during the drilling process of each borehole at changes 
in stratigraphy.   

Six soil samples were selected for laboratory analysis of texture (sand, silt, clay). 
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Project No: 2308-43037: Leak Detection
-4-

3.2 Groundwater Investigation 

The groundwater monitoring wells were completed using 51 mm diameter threaded PVC pipe and 
fittings. The bottom 3 meters of the piping was screened to allow for groundwater collection. The 
annulus of the well was filled with environmental filter sand to levels approximately 0.3 meters 
above the screened interval. The remainder of the annulus to the ground surface was sealed with a 
bentonite plug. The monitoring wells were completed above grade with steel protectors. The 
monitoring wells were surveyed to an onsite datum.  

When assessing groundwater quality, a sample of water is collected from each well. The samples 
are gathered in individual dedicated point-source bailers and stored in laboratory-supplied 100 
mL and 250 mL sample containers. Groundwater samples in the 100 mL containers to be 
analyzed for some nitrogen species are preserved with H2SO4. The groundwater level in each well 
is measured prior to sample collection.  

The samples are then subjected to laboratory analysis of pH, electrical conductivity, dissolved 
potassium, dissolved phosphorus, chloride, nitrate-N, nitrite-N, ammonia-N, ammonia-N (un-
ionized), and ammonia-N (ionized). Nitrate, nitrite, and chloride concentrations are components 
of animal manure and are considered to be good indicators of leakage from a manure storage 
lagoon. These components move more easily through the soil than do other manure constituents 
such as phosphates. Ammonia is changed over time to nitrates and nitrites through a nitrification 
process. These latter components would be indicators of a past leak or contaminant source or may 
occur at greater distances from the lagoon. 
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Project No: 2308-43037: Leak Detection
-5-

4.0 Assessment Results

4.1 Soil Quality

Soil samples collected at differing stratigraphy are tabulated below. 

Table 1
Analytical Results: Soil Texture

Soil samples and borehole logs indicate intermittent clay content surrounding and beneath the 
lagoon. Sand seams within unsaturated conditions were present. The water table was found 
beneath the depth of the lagoon. Relative depth to groundwater as measured from the top of berm 
is discussed in the following section. 

Sample 
Description 24BH01-02 24BH01-03 24BH01-04 24BH02-01 24BH03-01 24BH03-02 

Depth 1.25 3.5 6.0 2.25 2.0 3.75 

Particle Size 
Distribution 
(Sand)

53 51 49 49 49 63 

Particle Size 
Distribution 
(Silt)

24 26 22 28 38 22 

Particle Size 
Distribution 
(Clay)

23 23 29 23 13 15 

Soil Texture Sandy Clay 
Loam

Sandy Clay 
Loam

Sandy Clay 
Loam

Sandy Clay 
Loam Loam Sandy 

Loam
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Project No: 2308-43037: Leak Detection
-6-

4.2 Groundwater Quality

Three groundwater monitoring wells (24MW01, 24MW02, and 24MW03) were monitored and 
sampled on March 7, 2024. The monitoring wells and depths to groundwater were surveyed to an 
onsite datum. The relative depth to groundwater is presented in Table 2. 

Table 2 
Groundwater Elevations 

Monitoring Well
Relative 

Elevation 
(meters)

Depth to 
Groundwater 

(mbgs)

Relative Depth 
to Groundwater 

(mbgs)

24MW01 (BM) 0 5.62 5.62

24MW02 -3.49 2.93 6.42

24MW03 +0.02 4.38 4.36

Groundwater flow direction was found to be to the west southwest as indicated on Figure 1.0. 

Groundwater analytical results are presented in Table 3. 
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Project No: 2308-43037: Leak Detection
-7-

Table 2: 
Groundwater Analysis Results 

Parameter 24MW01 24MW02* 24MW03* 

Level (mbgs) 5.62 4.38 2.93 

pH 7.06 7.15 7.66 

Electrical Conductivity 
(uS/cm) 4160 4700 782 

Ammonium 0.60 0.69 0.35 

Ammonia-N (total) 0.46 0.53 0.27 

Total Kjeldahl Nitrogen 11.1 19.5 <0.1 

Chloride 671 600 58.5 

Dissolved Potassium 16.2 15.5 5.96 

Total Dissolved Phosphorus 0.27 0.70 <0.08 

Nitrate-N 9.89 <0.02 <0.02 

Nitrite-N 0.06 <0.01 <0.01 

All units in mg/L, unless otherwise stated
Certificates of analysis report 24MW02 as 24MW03 and 24MW03 as 24MW02

In consideration of upgradient (24MW03) conditions as compared to downgradient conditions, it 
is determined that the current soil conditions of the lagoon are not sufficient to provide protection. 
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Project No: 2308-43037: Leak Detection
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5.0 Closure

Envirowest Engineering is pleased to submit the report to Lone Pine Jerseys Ltd. The information 
and conclusions contained in this report are for their sole use. No other party is to rely upon the 
information contained within the report without the express written authorization of Envirowest 
Engineering.  

Envirowest Engineering is not responsible for any damages that may be suffered as the result of 
any unauthorized use of, or reliance on, this report. Envirowest Engineering has performed the 
work and made the findings and conclusions set out in the report in a manner consistent with the 
level of care and skill normally exercised by members of the environmental engineer profession 
practicing under similar conditions at the time the work was performed. Envirowest Engineering 
accepts no responsibility for any deficiency, misstatement or inaccuracy in this report resulting 
from misinformation from any individuals or parties that provided information as part of this 
report.  

We trust that this report meets your present needs. Please feel free to contact the undersigned with 
any questions or should you require additional information. 

Respectfully submitted,

Prepared by: Reviewed by:
Emily J. Low, P.Eng.
Envirowest Engineering 

Leah Predy P.Ag.
Envirowest Engineering 

2206165 Alberta Ltd. o/a Envirowest Engineering 
Association of Professional Engineers and Geoscientists of Alberta 
Permit to Practice No. P14810
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6.0 Qualifications of Assessors 

Ms. Emily Low, B.Sc., P.Eng, is an Environmental Engineer with Envirowest Engineering and 
has approximately 15 years of environmental assessment, monitoring, and remediation experience 
in the agricultural, industrial, real estate and development, and oil and gas sectors. Ms. Low has a 
Bachelor of Science in Chemical Engineering from the University of Alberta and is a certified 
Professional Engineer in Alberta (Association of Professional Engineers and Geoscientists of 
Alberta) and Ontario (Professional Engineers of Ontario). 

Leah Predy, B.A., B.Sc., P.Ag., is a Professional Agrologist with Envirowest Engineering and has 
approximately 5 years of experience in the environmental field, both in field data collection and 
report preparation for environmental assessments, monitoring, and remediation, as well as 
agricultural projects. Prior to her employment with Envirowest Engineering, Leah had five years 
of experience managing rangelands and navigating legislation and regulations as a Rangeland 
Agrologist with the Government of Alberta. She is a Professional Agrologist in Alberta (Alberta 
Institute of Agrologists).
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Monitoring Well Locations and
Groundwater Flow Direction

Leak Detection Report
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Mountain View County, Alberta
NE-28-031-27 W4M

Leak Detection Report

Project Number: 2308-43047
Modified ASTM D2487/D2488

LOG OF BORING 24BH01
(Page 1 of 1)

Driller: : Ever Green Drilling
Drilling Method: : Truck Mounted Auger
Drill Date : January 16, 2024
Logged By: : Emily Low P.Eng.
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Mountain View County, Alberta
NE-28-031-27 W4M

Leak Detection Report

Project Number: 2308-43047
Modified ASTM D2487/D2488

LOG OF BORING 24BH02
(Page 1 of 1)

Driller: : Ever Green Drilling
Drilling Method: : Truck Mounted Auger
Drill Date : January 16, 2024
Logged By: : Emily Low P.Eng.
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Mountain View County, Alberta
NE-28-031-27 W4M

Leak Detection Report

Project Number: 2308-43047
Modified ASTM D2487/D2488

LOG OF BORING 24BH03
(Page 1 of 1)

Driller: : Ever Green Drilling
Drilling Method: : Truck Mounted Auger
Drill Date : January 16, 2024
Logged By: : Emily Low P.Eng.
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Appendix C

Analytical Results
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CLIENT NAME: ENVIROWEST
BOX 4248, 5118-50th STREET
PONOKA, AB   T4J1R6    
(403) 783-8229

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

Melinda Guay, Technical ReviewerSOIL ANALYSIS REVIEWED BY:
Jennifer Liu, AnalystWATER ANALYSIS REVIEWED BY:

DATE REPORTED:
PAGES (INCLUDING COVER): 10

Mar 21, 2024

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (780) 395-2525

*Notes

Disclaimer:
· All work conducted herein has been done using accepted standard protocols, and generally accepted practices and methods. AGAT test methods may 

incorporate modifications from the specified reference methods to improve performance.
· All samples will be disposed of within 30 days after receipt unless a Long Term Storage Agreement is signed and returned. Some specialty analysis may 

be exempt, please contact your Client Project Manager for details.
· AGAT’s liability in connection with any delay, performance or non-performance of these services is only to the Client and does not extend to any other 

third party. Unless expressly agreed otherwise in writing, AGAT’s liability is limited to the actual cost of the specific analysis or analyses included in the 
services.

· This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
· The test results reported herewith relate only to the samples as received by the laboratory.
· Application of guidelines is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, warranties of 

merchantability, fitness for a particular purpose, or non-infringement. AGAT assumes no responsibility for any errors or omissions in the guidelines 
contained in this document.

· All reportable information as specified by ISO/IEC 17025:2017 is available from AGAT Laboratories upon request.
· For environmental samples in the Province of Quebec: The analysis is performed on and results apply to samples as received. A temperature above 6°C 

upon receipt, as indicated in the Sample Reception Notification (SRN), could indicate the integrity of the samples has been compromised if the delay 
between sampling and submission to the laboratory could not be minimized.

24E128068AGAT WORK ORDER:

ATTENTION TO: Emily Low
PROJECT: 43037

Laboratories (V1) Page 1 of 10

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:
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24BH01-0224BH01-03 24BH01-04 24BH02-01 24BH03-01 24BH03-02SAMPLE DESCRIPTION:
SoilSoilSoil Soil Soil SoilSAMPLE TYPE:

2024-01-162024-01-16 2024-01-16 2024-01-162024-01-16 2024-01-16DATE SAMPLED:
5713478 5713501 5713502 5713503 5713504 5713505G / S RDLUnitParameter

51 53 49 49 49 63Particle Size Distribution (Sand) 2%
26 24 22 28 38 22Particle Size Distribution (Silt) NA%
23 23 29 23 13 15Particle Size Distribution (Clay) NA%

Sandy Clay Loam Sandy Clay Loam Sandy Clay Loam Sandy Clay Loam Loam Sandy LoamSoil Texture 

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard
5713478-5713505 % Silt is a calculated parameter. The calculated value is determined by subtracting the percent sand and clay values from 100 percent.
Analysis performed at AGAT Edmonton (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2024-03-08

Certificate of Analysis

ATTENTION TO: Emily LowCLIENT NAME: ENVIROWEST

AGAT WORK ORDER: 24E128068

DATE REPORTED: 2024-03-14

PROJECT: 43037

Particle Size by Hydrometer
SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 10
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24MW01 24MW02 24MW03SAMPLE DESCRIPTION:
WaterWater WaterSAMPLE TYPE:

2024-03-07
11:15

2024-03-07
11:10

2024-03-07
11:00

DATE SAMPLED:

5713506 RDL 5713507 RDL 5713508G / S RDLUnitParameter
11.1 0.1 <0.1 0.5 19.5Total Kjeldahl Nitrogen 0.5mg/L
0.46 0.02 0.27 0.02 0.53Ammonia, Total (as N) 0.02mg/L
0.27 0.08 <0.08 0.08 0.70Total Dissolved Phosphorus 0.08mg/L
7.06 NA 7.66 NA 7.15pH NApH Units
0.60 0.02 0.35 0.02 0.69Ammonium (NH4+) 0.02mg/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard
Analysis performed at AGAT Calgary (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2024-03-08

Certificate of Analysis

ATTENTION TO: Emily LowCLIENT NAME: ENVIROWEST

AGAT WORK ORDER: 24E128068

DATE REPORTED: 2024-03-21

PROJECT: 43037

Water Analysis - TKN, Ammonium, TDP
SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 10
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24MW01 24MW02 24MW03SAMPLE DESCRIPTION:
WaterWater WaterSAMPLE TYPE:

2024-03-07
11:15

2024-03-07
11:10

2024-03-07
11:00

DATE SAMPLED:

5713506 RDL 5713507 RDL 5713508G / S RDLUnitParameter
7.15 N/A 7.93 N/A 7.43pH N/A7.0-10.5pH Units
<5 5 <5 5 <5p - Alkalinity (as CaCO3) 5mg/L

1340 5 300 5 1790T - Alkalinity (as CaCO3) 5mg/L
1670 5 372 5 2240Bicarbonate 5mg/L
<5 5 <5 5 <5Carbonate 5mg/L
<5 5 <5 5 <5Hydroxide 5mg/L

4160 5 782 5 4700Electrical Conductivity 5uS/cm
671 1.0 58.5 1.5 600Chloride 1.5(250)mg/L
0.09 0.01 0.16 0.03 0.10Fluoride 0.031.5mg/L
43.8 0.5 <0.5 0.5 <0.5Nitrate 0.545mg/L
9.89 0.02 <0.02 0.02 <0.02Nitrate-N 0.0210mg/L
0.19 0.05 <0.05 0.10 <0.10Nitrite 0.103mg/L
0.06 0.01 <0.01 0.01 <0.01Nitrite-N 0.011mg/L
9.95 0.02 <0.02 0.02 <0.02Nitrate+Nitrite - Nitrogen 0.02mg/L
99.5 1.0 37.4 1.0 27.1Sulfate 1.0(500)mg/L
392 1.4 101 0.28 313Dissolved Calcium 0.07mg/L
214 0.05 31.1 0.05 213Dissolved Magnesium 0.05mg/L
350 0.05 24.5 0.05 596Dissolved Sodium 0.05mg/L
16.2 0.05 5.96 0.05 15.5Dissolved Potassium 0.05mg/L

0.008 0.001 <0.001 0.001 0.077Dissolved Iron 0.001mg/L
3.89 0.00005 0.668 0.0005 3.01Dissolved Manganese 0.00005mg/L
3.53 0.55 6.37Sodium Adsorption Ratio
2610 0.6 441 0.6 2870Calculated TDS 0.6mg/L
1860 0.5 380 0.5 1660Hardness 0.5mg CaCO3/L
108 1 104 1 110Ion Balance 1%

Complete Complete CompleteLab Filtration on Routine for IC
Complete Complete CompleteLab Filtration on Routine for Metals

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2024-03-08

Certificate of Analysis

ATTENTION TO: Emily LowCLIENT NAME: ENVIROWEST

AGAT WORK ORDER: 24E128068

DATE REPORTED: 2024-03-14

PROJECT: 43037

Water Package - Routine Chemistry Water Analysis - Lab Filtered Cations
SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 4 of 10
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Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2024-03-08

Certificate of Analysis

ATTENTION TO: Emily LowCLIENT NAME: ENVIROWEST

AGAT WORK ORDER: 24E128068

DATE REPORTED: 2024-03-14

PROJECT: 43037

Water Package - Routine Chemistry Water Analysis - Lab Filtered Cations
SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to 2022 Canadian Drinking Water Quality MAC (AO)
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

5713506-5713508 < - Values refer to Report Detection Limits.
SAR is a calculated parameter. The calculated parameter is non-accredited. The parameters that are components of the calculation are accredited.
If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.
Ion Balance is a calculated parameter. The calculated parameter is non-accredited. The parameters that are components of the calculation are accredited.
Hardness is a calculated parameter. The calculated parameter is non-accredited. The parameters that are components of the calculation are accredited.
Calculated TDS is a calculated parameter. The calculated parameter is non-accredited. The parameters that are components of the calculation are accredited.

Analysis performed at AGAT Calgary (unless marked by *)

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 5 of 10
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Particle Size by Hydrometer
Particle Size Distribution (Sand) 74 5713478 51 51 0.0% < 2 98% 80% 120% NA NA
Particle Size Distribution (Silt) 74 5713478 26 26 0.0% 107% 80% 120% NA NA
Particle Size Distribution (Clay) 74 5713478 23 23 0.0% 97% 80% 120% NA NA
 

Certified By:

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 24E128068

Dup #1 RPD Measured
Value Recovery Recovery

Quality Assurance

ATTENTION TO: Emily Low
CLIENT NAME: ENVIROWEST
PROJECT: 43037

Soil Analysis

UpperLower

Acceptable
LimitsBatchPARAMETER Sample

Id Dup #2
UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: REFERENCE MATERIAL

Method
Blank

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 6 of 10

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.
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Water Package - Routine Chemistry Water Analysis - Lab Filtered Cations
pH 5721505 5721505 7.53 7.54 0.1% N/A 101% 90% 110%
p - Alkalinity (as CaCO3) 5721505 5721505 <5 <5 NA < 5 NA 80% 120%
T - Alkalinity (as CaCO3) 5721505 5721505 443 436 1.6% < 5 101% 80% 120%
Bicarbonate 5721505 5721505 443 436 1.6% < 5 NA
Carbonate
 

5721505 5721505 <5 <5 NA < 5 NA

Hydroxide 5721505 5721505 <5 <5 NA < 5 NA
Electrical Conductivity 5721505 5721505 1070 1060 0.3% < 5 103% 90% 110%
Chloride 5713506 5713506 671 677 0.9% < 1.0 98% 70% 130% 89% 80% 120% NA 70% 130%
Fluoride 5713506 5713506 <0.3 <0.3 NA < 0.01 98% 70% 130% 98% 80% 120% 95% 70% 130%
Nitrate
 

5713506 5713506 44.8 44.9 0.1% < 0.5 100% 70% 130% 94% 80% 120% 101% 70% 130%

Nitrite 5713506 5713506 <1.0 <1.0 NA < 0.05 100% 70% 130% 93% 80% 120% 97% 70% 130%
Sulfate 5713506 5713506 100 100 0.5% < 1.0 102% 70% 130% 99% 80% 120% 102% 70% 130%
Dissolved Calcium 5711790 5711790 <0.07 <0.07 NA < 0.07 103% 70% 130% NA 80% 120% 94% 70% 130%
Dissolved Magnesium 5711790 5711790 <0.05 <0.05 NA < 0.05 103% 70% 130% NA 80% 120% 94% 70% 130%
Dissolved Sodium
 

5711790 5711790 <0.05 <0.05 NA < 0.05 106% 70% 130% NA 80% 120% 95% 70% 130%

Dissolved Potassium 5711790 5711790 <0.05 <0.05 NA < 0.05 99% 70% 130% NA 80% 120% 92% 70% 130%
Dissolved Iron 5711790 5711790 <0.001 <0.001 NA < 0.001 107% 70% 130% NA 80% 120% 96% 70% 130%
Dissolved Manganese 5711790 5711790 0.00020 0.00020 NA 0.00028 101% 70% 130% NA 80% 120% 93% 70% 130%
 
Comments: Matrix spike NA: Spike level < native concentration. Matrix spike acceptance limits do not apply and are not calculated.
Duplicate NA: results are less than 5X the RDL and RDP will not be calculated.

pH has been analyzed past the recommended holding time of 15 minutes from sampling (field measurement ideal if more accurate data required)

Nitrate and Nitrite: The regulatory hold time for the analysis of nitrate and/or nitrite in water is 72 hours.
 
Water Analysis - TKN, Ammonium, TDP
Total Kjeldahl Nitrogen 5719117 5719117 0.8 0.7 13.3% < 0.1 87% 70% 130% 89% 80% 120% 101% 70% 130%
Ammonia, Total (as N) 5655686 5655686 0.03 0.03 NA < 0.02 100% 70% 130% 103% 80% 120% 103% 70% 130%
Total Dissolved Phosphorus 5721972 5721972 <0.08 <0.08 NA < 0.08 91% 70% 130% 93% 80% 120% 95% 70% 130%
pH 9022 3508 7.15 7.15 0.0% 100% 90% 110%
 
Comments: Matrix spike NA: Spike level < native concentration. Matrix spike acceptance limits do not apply and are not calculated.
Duplicate NA: results are less than 5X the RDL and RDP will not be calculated.

Nitrate and Nitrite: The regulatory hold time for the analysis of nitrate and/or nitrite in water is 72 hours.
 

Certified By:

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 24E128068

Dup #1 RPD Measured
Value Recovery Recovery

Quality Assurance

ATTENTION TO: Emily Low
CLIENT NAME: ENVIROWEST
PROJECT: 43037

Water Analysis

UpperLower

Acceptable
LimitsBatchPARAMETER Sample

Id Dup #2
UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: REFERENCE MATERIAL

Method
Blank

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 7 of 10

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.
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Soil Analysis
Particle Size Distribution (Sand) INOR-171-6010 JONES 2001; SHEPPARD 2007 HYDROMETER
Particle Size Distribution (Silt) INOR-171-6010 JONES 2001; SHEPPARD 2007 HYDROMETER

Particle Size Distribution (Clay) SOIL 0520; SOIL 0110; SOIL 
0120 JONES 2001; SHEPPARD 2007 HYDROMETER

Water Analysis
Total Kjeldahl Nitrogen INST-0520 EPA 351.2 DISCRETE ANALYZER
Ammonia, Total (as N) INST 0340 SM 4500-NH3 G CONTINUOUS FLOW ANALYZER
Total Dissolved Phosphorus WATR 0200; INST 0140 SM 3030E ICP/OES
pH INST 0101, INST 0104 SM 4500 H+ PH METER
Ammonium (NH4+) INST 0340 SM 4500-NH3 G CONTINUOUS FLOW ANALYZER
p - Alkalinity (as CaCO3) INST-0100, INST-0101 SM 2320 B TITRATION
T - Alkalinity (as CaCO3) INST-0100, INST-0101 SM 2320 B TITRATION
Bicarbonate INST 0101 SM 2320 B PC TITRATE
Carbonate INST 0101 SM 2320 B PC TITRATE
Hydroxide INST 0101 SM 2320 B PC TITRATE
Electrical Conductivity INST 0101, INST 0120 SM 2510 B CONDUCTIVITY METER
Chloride INST 0150 SM 4110 B ION CHROMATOGRAPH
Fluoride INST 0150 SM 4110 B ION CHROMATOGRAPH
Nitrate INST 0150 SM 4110 B ION CHROMATOGRAPH
Nitrate-N INST 0150 SM 4110 B CALCULATION
Nitrite INST 0150 SM 4110 B ION CHROMATOGRAPH
Nitrite-N INST 0150 SM 4110 B CALCULATION
Nitrate+Nitrite - Nitrogen INST 0150 SM 4110 B CALCULATION
Sulfate INST 0150 SM 4110 B ION CHROMATOGRAPH
Dissolved Calcium INST 0141 SM 3125 B ICP-MS
Dissolved Magnesium INST 0141 SM 3125 B ICP-MS
Dissolved Sodium INST 0141 SM 3125 B ICP-MS
Dissolved Potassium INST 0141 SM 3125 B ICP-MS
Dissolved Iron INST 0141 SM 3125 B ICP-MS
Dissolved Manganese INST 0141 SM 3125 B ICP-MS
Sodium Adsorption Ratio CARTER & GREGORICH 2007 CALCULATION
Calculated TDS SM 1030E CALCULATION
Hardness SM 2340 B CALCULATION
Ion Balance SM 1030E CALCULATION
Lab Filtration on Routine for IC N/A
Lab Filtration on Routine for Metals N/A

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 24E128068

Method Summary

ATTENTION TO: Emily Low
CLIENT NAME: ENVIROWEST
PROJECT: 43037

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 8 of 10
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