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1.0 Introduction and Scope of Work

Envirowest Engineering (Envirowest) was retained by Jamison Ward of Westcoast Holsteins Ltd.
to sample and monitor groundwater as part of a leak detection program for an earthen manure
storage (EMS) facility. The lagoon is associated with a 724 head dairy operation located in
Ponoka County on NW-35-042-25-W4M.

The groundwater monitoring leak detection program has been undertaken in accordance with
Registration RA05006 issued by the NRCB in April 2005.
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2.0 Site Description

The subject site is located approximately 3.5 kilometers east of Ponoka, Alberta. The site is an
established operation for a 724 head dairy. The existing two-stage liquid EMS is located north
and northeast of the barns. Lagoons were estimated to be approximately 1/5 full at the time of the
inspection. Monitoring wells were all in adequate condition at the time of the inspection.

The topography of the site and surrounding area is level. Surface runoff flows away from the
EMS towards surrounding cropland.

The uppermost bedrock formation is 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 of the site is that of a draped moraine, which consists of till of even
thickness with minor amounts of water-sorted material and local bedrock exposures. The
topography is flat to undulating, reflecting the topography of the underlying bedrock (Shetsen,
1990).
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3.0 Leak Monitoring Program Methodology

A site map with approximate well locations is attached. There are three groundwater monitoring
wells surrounding the manure storage lagoons, as shown on Figure 2.0. Envirowest drilled three
boreholes with a truck-mounted rotary auger on July 30, 2018. The boreholes were completed
between depths of 5.2 and 5.8 meters below ground surface (mbgs) and each borehole was
completed as a groundwater monitoring well.

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 plastic
bottles. Groundwater samples to be analyzed for some nitrogen species are preserved with H2SOs.
The groundwater level in each well is determined prior to sample collection.

The samples are then subjected to laboratory analysis. The analysis included pH, electrical
conductivity, dissolved potassium, dissolved phosphorus, chloride, nitrate as nitrogen (nitrate-N),
nitrite as nitrogen (nitrite-N), and ammonia as nitrogen (ammonia-N). 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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4.0 Groundwater Analysis Results

Depth to groundwater was measured for each monitoring well, and a sample was taken from
monitoring well 18MWO03 on May 28, 2020. The other wells were dry or did not yield sufficient
water for a sample. Previous sampling events by Envirowest Engineering indicated that the
monitoring wells were dry, and therefore, no historical data is available for comparison.

The results of the laboratory analysis for 18MWO03 are presented in Table 2.

Table 2:

Groundwater Analysis Results
Parameter 18MWO01 18MW02 18MW03
Date May 28, 2020
Depth to Water (m) Dry Dry 6.21'
pH - - 6.9
Electrical Conductivity (uS/cm) - - 5930
Chloride (mg/L) - - 974.2
Dissolved Potassium (mg/L) - - 9.4
Dissolved Phosphorus (mg/L) - - 0.065
Nitrite-N (mg/L) - - 0.245
Nitrate-N (mg/L) - - 210.8
Total Ammonia-N (mg/L) - - 0.14
Unionized Ammonia-N (mg/L) - - <0.01
Ammonium-N (mg/L)* - - 0.13
*Calculated

"measured from top of casing

As only one well could be monitored, groundwater flow direction could not be confirmed.
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5.0 Conclusions and Recommendations

Without historical groundwater results or additional current groundwater results for spatial
comparison, the following conclusions are drawn based on typical industry values. The
groundwater sample collected from monitoring well I8MWO03, indicates elevated levels of
chloride, dissolved potassium, nitrate as nitrogen, total ammonia as nitrogen and ammonium as
nitrogen. It is considered that there is a past and current leak based on the data available during
this monitoring event.

It is recommended to complete confirmatory sampling and assess the lagoon walls once emptied.
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Closure

Envirowest Engineering is pleased to submit the report on the leak detection program to Jamison
Ward of Westcoast Holsteins 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.

The review and leak detection program have been conducted in accordance with generally
accepted environmental engineering practices. No other warranty is expressed nor implied.

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,

June 12, 2020

Prepared by: Reviewed by:
Leah Predy, P.Ag. Emily Low, P.Eng.
Envirowest Engineering 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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Site Plan and Borehole Logs
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Leak Detection Replacement Wells

NW-35-042-25 W4M
West Coast Holstiens

Ponoka County, Alberta
Project No. : 1711-42875
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Certificate of Analysis
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333 50th Ave. S.E.

Calgary, AB, T2G 2B3 1
Phone (403) 297-0868 . q Ize n
Fax: (403) 297-0869

ANALYTICAL REPORT

Client: E:}]/gosv(\;egi Engineering . 306736
Ponoka, AB, T4J 1R6 DATE RECEIVED: 29-May-2020
DATE REPORTED: 04-Jun-2020
Attention: Emily Low PROJECT ID: 42875
LOCATION:

KaizenLAB Sample #: 306736_001 Sample ID:  18MWO03 pH 7.0 EC 6ms Temp 9.7°C
Date Sampled:  28-May-2020 11:00 Matrix: Water

Parameter Description Units Result Detection Limit

Leak Detection Package NRCB
pH @ 15°C 6.9

Ammonia-N in Water

Ammonia-N mg/L 0.14 0.05
Ammonia-N (un-ionized) mg/L <0.01 0.01
Ammonia-N (ionized) mg/L 0.14 0.01

Anions in Water by IC

Chloride mg/L 974.2 0.50

Nitrite-N mg/L 0.245 0.005

Nitrate-N mg/L 210.8 0.010

Dissolved Potassium mg/L 9.4 0.1

Dissolved Phosphorus mg/L 0.065 0.030
Test Methodologies

Ammonia in Water: Modified from SM 4500-NH3 F

Anions in Water: Modified from SM 4110B

Cations in Water: Modified from SM 3030B and SM 3120B
Dissolved Metals in Water: Modified from SM 3030B and SM 3120B
Electrical Conductivity in Water: Modified from SM 2510B

pH of Water: Modified from SM 4500-H+ B

~—
Final Review by: =

Loida Agacid
Client Services Administrator
Note: The results in this report relate only to the items tested and as received. Information is available for any items in 7.8.2.1 of ISO/IEC 17025:2017 that cannot be put on a test

report. The report shall not be reproduced except in full without written approval of KaizenLAB. The validity of results may be affected if the information is provided by the
customer.
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333 50th Ave. S.E.
Calgary, AB, T2G 2B3

Phone (403) 297-0868

Fax: (403) 297-0869

e-Mail: kaizenlab@kaizenlab.ca

IeKaizenLA

QUALITY CONTROL REPORT

Client: Envirowest Engineering KaizenLAB JOB #: 306736
Attention:  Emily Low PROJECT: 42875
LOCATION:
DATE REPORTED: 04-Jun-2020
Calibration Laboratory Duplicate or
Verification Control Matrix Spike
Method :
Standard Sample Duplicate
Blank —_— -
%Recovery %Recovery Rel. % Diff.
Test: pH of Water
QC Batch #: BW_PH_BOD_200529_03
Date: 29-May-2020
pH N/A 100 Pass 100 Pass 1 Pass
Test: Ammonia-N in Water
QC Batch #: BW_NH3_N_200531_03
Date: 31-May-2020
Ammonia-N <0.05 mg/L 109 Pass 109 Pass 2 Pass
Test: Electrical Conductivity of Water
QC Batch #: BW_EC_PCT_200530_01
Date: 30-May-2020
EC <10 uS/cm 103 Pass 103 Pass 0 Pass
Test: Dissolved Metals in Water by ICP-OES
QC Batch #: BW_DMET_O_200529_01
Date: 29-May-2020
Phosphorus <0.030 mg/L 99 Pass 99 Pass 6 Pass
Test: Cations in Water by ICP-OES
QC Batch #: BW_CATION_200601_01
Date: 01-Jun-2020
Potassium <0.1 mg/L 99 Pass 99 Pass N/A-NC -

N/A-NC: Not Applicable-Not Calculated: Result does not apply to this test or the difference between duplicate and its parent sample is not significant to perform a
calculation (results are too close to the detection limit)
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333 50th Ave. S.E.

Calgary, AB, T2G 2B3

Phone (403) 297-0868

Fax: (403) 297-0869

e-Mail: kaizenlab@kaizenlab.ca

IC

aizenlLA

Calibration Laboratory Duplicate or
Verification Control Matrix Spike
Method Standard Sample Duplicate
Blank %Recovery %Recovery Rel. % Diff.
Test: Anions in Water by IC
QC Batch #: BW_ANIONS_200530_02
Date: 30-May-2020
Chloride <0.50 mg/L 101 Pass 101 Pass 1 Pass
Nitrate <0.50 mg/L 101 Pass 101 Pass 2 Pass
Nitrite <0.10 mg/L 100 Pass 100 Pass N/A-NC -
o
Final Review by: >
Loida Agacid

Client Services Administrator

Note: The results in this report relate only to the items tested and as received. Information is available for any items in 7.8.2.1 of ISO/IEC 17025:2017 that cannot be put on a test
report. The report shall not be reproduced except in full without written approval of KaizenLAB. The validity of results may be affected if the information is provided by the

customer.

N/A-NC: Not Applicable-Not Calculated: Result does not apply to this test or the difference between duplicate and its parent sample is not significant to perform a

calculation (results are too close to the detection limit)
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