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Dear Ms. Beebe

Subject: WASTEWATER TREATMENT PLANT: RECEIVING WATER QUALITY
AND ENVIRONMENTAL RISK ASSESSMENT

WSP Canada Inc. (WSP) has completed a Wastewater Treatment Plant: Receiving Water Quality
and Environmental Risk Assessment.

The receiving water quality of Raven River and the Environmental Risk Assessment of the disposal
of treated sewage effluent in to the Raven River have been completed. The study has been
undertaken in response to the requirements of Alberta Environment and Parks for the renewal of
Approval No. 494-02-00.

Please contact the undersigned if you have any questions.
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Craig Suchy, P. Eng
Manager, Central Region - Infrastructure
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This report was prepared by WSP Canada Inc. for the Village of Caroline, in accordance with the professional services
agreement. The disclosure of any information contained in this report is the sole responsibility of the intended
recipient. The material in it reflects WSP Canada Inc.’s best judgement in light of the information available to it at the
time of preparation. Any use which a third party makes of this report, or any reliance on or decisions to be made based
on it, are the responsibility of such third parties. WSP Canada Inc. accepts no responsibility for damages, if any,
suffered by any third party as a result of decisions made or actions based on this report. This limitations statement is

considered part of this report.

The original of the technology-based document sent herewith has been authenticated and will be retained by WSP for
a minimum of ten years. Since the file transmitted is now out of WSP’s control and its integrity can no longer be

ensured, no guarantee may be given with regards to any modifications made to this document.
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GLOSSARY OF TERMS

BOD:s: Biochemical Oxygen Demand
c¢BOD: Carbonaceous BODs

CCME: Canadian Council of Ministers of the Environment
DO: Dissolved Oxygen

TAN: Total Ammonia Nitrogen
TKN: Total Kjeldahl Nitrogen

TN: Total Nitrogen

TP: Total Phosphorus

TRC: Total Residual Chlorine

TSS: Total Suspended Solids

UIN: Unionized Ammonia Nitrogen
WWTP: Wastewater Treatment Plant
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1 INTRODUCTION

1.1 BACKGROUND

The Caroline Wastewater Treatment Plant consists of two aerated wastewater treatment lagoons which continuously
discharge into the nearby Raven River. According to the Capital Infrastructure Plan, the WWTP is designed to treat
an average flow of 400 m*/day. The WWTP is located at the southwest corner of Range Road 61 and Township Road
362 in Caroline, Alberta. The treated effluent is discharged into the Raven River at a location approximately 250
meters southwest of the treatment plant.

The permit to operate sewage works (No. 494-03-00) establishes a compliance limit for carbonaceous biochemical
oxygen demand (cBOD).

1.2 OBJECTIVE

The Village of Caroline, to satisfy the approval renewal requirements imposed by Alberta Environment and Parks in
October 2016, needs to complete a Receiving Water Quality and Environmental Risk Assessment of its WWTP. The
Assessment needs to follow the approach described in the Canadian Council of Ministers of the Environment Canada-
wide Strategy for the Management of Municipal Wastewater Effluent (CCME, 2009).

The assessment summarizes the ambient water quality and current conditions, in the receiving stream in the vicinity
of the wastewater treatment plant effluent discharge location, and proposes new effluent criteria for the plant.

1.3 DATA SOURCES

There is limited data available on the Raven River water quality, and flow conditions near the WWTP outfall. To
compensate for this lack of data, field investigation including river sampling and monitoring were undertaken. Data
sources used in this assessment, to establish ambient conditions include two Continuous Flow Monitoring Systems,
and three Water Quality sampling locations. Details regarding each data source, are provided in Table 1-1 and a
location map (revised on 2018.01.31) is provided on Figure 1-1.

Receiving Water Quality and Environmental Risk WSP
Assessment March 2021
Project No. 171-00699-00

Village of Caroline
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Table 1-1

Ambient Water Quality Data Sources

APPROXIMATE WATER QUALITY
DISTANCE FROM PERIOD OF PARAMETERS
DATA SOURCE OUTFALL DISCHARGE RECORD MONITORED
Continuous Flow Monitoring | 120 m (upstream) December 2017 to | Water level, Temperature
Systems (SW1) September 2018
Continuous Flow Monitoring | 1000 m (downstream) December 2017 to | Water level, Temperature
Systems (SW2) September 2018

Water Quality Sampling

120 m (upstream)

December 2017 to

cBOD, TSS, Nutrients, pH, DO

location (WQ1) September 2018
Wate_r Quality Sampling 160 m (downstream) December 2017 to  |¢BOD, TSS, Nutrients, pH, DO
location (WQ2) September 2018
Wate_r Quality Sampling 800 m (downstream) December 2017 to cBOD, TSS, Nutrients, pH, DO
location (WQ3) September 2018

Refer Table 1-1 for approximate distances of Data logging and Water Quality Sampling locations from discharge

outfall.

Receiving Water Quality and Environmental Risk
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Figure 1-1 Raven River Water Quality Data Source Location Map

SW1 - Water Level Gauge #1
(Upstream of WWTP)

WQ1 - Water Quality Sample
Location #1 (Upstream of WWTP)

Raven River - Ice
Covered (Partially) *

SW2 - Water Level Gauge #2
(Downstream of WWTP)

Raven River - Ice
Covered (Partially) *

Tributary (Local
oy L 18
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2 WASTEWATER CHARACTERIZATION

2.1 INFLUENT WASTEWATER QUALITY

The Village of Caroline WWTP has an approved average day flow capacity of 400 m*/d. The wastewater treatment plant consists of two
aerated lagoon cells.

Per the Monitoring Requirements listed in Appendix-A of ‘Canada-wide Strategy for the Management of Municipal Wastewater
Effluent’ (2009), for a very small facility (less than/equal to 500m>/day), the compliance monitoring involves monthly testing for BODs
and TSS. Total Residual Chlorine (or dechlorination agent) is only required if chlorine is used in the wastewater facility, which is not
the case here.

Further, per approval 494-03-00 dated March 6%, 2017, only BODs and TSS are to be measured weekly by means of grab samples. The
volume of flow is to be continuously recorded. The samples are to be from the influent entering the wastewater treatment plant.

Provided below are summary tables and figures of the collected data. Only data for the period of 2013 to 2018 were analyzed. The data
has been taken from the Village of Caroline Annual Wastewater Reports.

2.1.1 INFLUENT FLOWRATE

Per approval 494-03-00 dated March 6th, 2017, volume of flow is to be recorded daily. The values provided in Table 2-1 and Figure 2-
1 are the total monthly flow rates as taken from the Village of Caroline Annual Wastewater Reports.

Table 2-1 Influent Total Monthly Flow Data Summary

AVERAGE MAXIMUM MINIMUM 99™ PERCENTILE

4303 m? 9178 m? 1281 m3 8697m3

Receiving Water Quality and Environmental Risk Assessment WSP
Project No. 171-00699-00 March 2021
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Figure 2-1 Monthly Influent Flow Data
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Assuming a constant flow and dividing the average monthly flow by 30 days, we get an average daily flow of 137 m®day.
Even considering the maximum monthly flow of 9178 m3/month, we get an average daily flow of 305.93 m3/day. Both these
values are less than the plant design capacity of 400 m%/day or 12,000 m*month.

Furthermore, it is clear from the above figure that for the year 2013, the monthly influent flow was at an all-time low with an
average monthly flow of value of 1715.75 m*month. The highest flow to the plant was observed in 2014 with an average
monthly influent flow of 7130.17 m®/month. Since 2014, the flow has been gradually decreasing and appears to be relatively
consistent between 2017 and 2018 with an average flow of 3279.83 m*month. This average flow translates to roughly 110
m3/day.

Additionally, the highest monthly average flow, from the year 2014 to 2018, is found to be during the months of April to June
and this could be attributed to major snowmelt.

Receiving Water Quality and Environmental Risk Assessment
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2.1.2 INFLUENT BODs

Per approval 494-03-00 dated March 6th, 2017, BOD:s is to be recorded once a week by means of grab sample. The values presented in
Table 2-2 and Figure 2-2 are the average monthly BODs values. These values were taken from the Village of Caroline Annual
Wastewater Reports.

Table 2-2 Influent Monthly BOD5 Data Summary
AVERAGE MAXIMUM MINIMUM 99™ PERCENTILE
179 mg/L 516 mg/L 27 mg/L 501 mg/L
Figure 2-2 Influent Monthly BOD5 Data
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From Figure 2-2, it is apparent that since 2013, the influent BOD has been decreasing yearly. In 2013, the average influent BODs was
312.06 mg/L and since then, it has dropped to 134.88 mg/L in 2018. It can also be seen that the BODs tends to drop during the months
of April to June. The drop is the BODS5 concentration during the months of April to June can be attributed to periods of high snow melt.

2.1.3 INFLUENT MONTHLY TSS

Per approval 494-03-00 dated March 6th, 2017, TSS is to be recorded once a week by means of grab sample. The values presented in
Table 2-3 and Figure 2-3 are the average monthly TSS values as taken from the Village of Caroline Annual Wastewater Reports.

Table 2-3 Influent Monthly TSS Data Summary
AVERAGE MAXIMUM MINIMUM 99™ PERCENTILE
200 mg/L 1086 mg/L 16 mg/L 815 mg/L
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Figure 2-3 Influent Monthly TSS Data
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From Figure 2-3, it can be seen that since 2013, the influent TSS has been decreasing yearly. In 2013, the average TSS value was 445.46
mg/L and since then, it has dropped to 118.73 mg/L in 2018.

It can also be seen that the TSS concentration tends to drop during the months of April to June. This drop in concentration, during the
months of April to June, is similar to that observed for the BODS as evident in Figure 2-2. The trend is opposite to the high influent
flow rate as can be seen in Figure 2-1. In all three cases, the trend can be attributed to high snowmelt.

2.1.4 INFLUENT METAL CONCENTRATION

A single grab sample, for analysing metals in the influent, was taken on December 30%, 2019. The results are summarized in Table 2-4.

Table 2-4 Influent Metal Concentration

PARAMETER CONCENTRATION
Total Mercury 0.002 pg/L

Total Aluminum 0.032 mg/L

Total Antimony <0.006* mg/L

Total Arsenic 0.00030 mg/L

Total Barium 0.287 mg/L

Total Beryllium <0.001* mg/L

Total Boron 0.07 mg/L

Total Cadmium 0.00013 mg/L

Receiving Water Quality and Environmental Risk Assessment
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<0.008* mg/L
<0.002* mg/L
0.0296 mg/L
0.16 mg/L
0.0005 mg/L
0.028 mg/L
0.0010 mg/L
0.0016 mg/L
<0.006* mg/L
<0.00007* mg/L
1.11 mg/L
<0.0002* mg/L
<0.02* mg/L
0.144 mg/L
0.00057 mg/L
<0.0006* mg/L
0.033 mg/L

* Metal concentration was below the Detection Limit

* Sum of Trivalent (Cr III) and Hexavalent (Cr VI)

2.1.5 INFLUENT HERBICIDE AND PESTICIDE CONCENTRATION

A single grab sample, for analysing herbicides and pesticides in the influent, was taken on December 30%, 2019. The results are
summarized in Table 2-5.

Table 2-5 Influent Herbicide and Pesticide Concentration

PARAMETER CONCENTRATION*

<0.080 pg/L
<0.0050 pg/L
<0.080 pg/L
<0.020 pg/L
<0.080 pg/L
<0.020 pg/L
<0.050 pg/L

Receiving Water Quality and Environmental Risk Assessment
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<0.080 pg/L

<0.080 pg/L

<0.080 pg/L

<1.0 ug/L

<0.020 pg/L

<0.080 pg/L

<0.080 pg/L

<0.080 pg/L

<0.080 pg/L

<0.0030 pg/L

<0.0030 pg/L

<0.0030 pg/L

<0.0030 pg/L

<0.0030 pg/L

<0.0030 pg/L

<0.0030 pg/L

<0.0010 pg/L

<0.0010 pg/L

<0.0010 pg/L

<0.0010 pg/L

<0.0010 pg/L

<0.0010 pg/L

<0.0020 pg/L

<0.0030 pg/L

<0.0030 pg/L

<0.0030 pg/L

<0.0050 pg/L

<0.0030 pg/L

<0.0030 pg/L

<0.0030 pg/L

<0.0030 pg/L

<0.0030 pg/L

Receiving Water Quality and Environmental Risk Assessment
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Hexachlorobutadiene <0.0040 pg/L
Hexachlorocyclopentadiene <0.010 pg/L

Hexachloroethane <0.0030 pg/L
Lindane <0.0030 pg/L
Methoxychlor <0.0030 pg/L
Mirex <0.0030 pg/L
Octachlorostyrene <0.0030 pg/L
Oxychlordane <0.0030 pg/L

* Guidelines values listed are the Long-Term (Chronic) values and are taken from the Environmental Quality Guidelines for Alberta Surface
Waters dated March 28, 2018, Table 1: Surface water quality guidelines for the protection of freshwater aquatic life (PAL).

2.2 TREATED EFFLUENT WATER QUALITY

The Permit to Operate the Sewage Works (No. 494-03-00, dated March 6, 2017) requires the monitoring of carbonaceous Biochemical
Oxygen Demand (cBOD) and Total Suspended Solids (TSS) in the treated wastewater. The same permit however, establishes a
compliance limit for carbonaceous Biochemical Oxygen Demand (¢cBOD) only.

Weekly grab samples were collected prior to discharge of the treated effluent wastewater to Raven River. Table 2-6 to Table 2-12 and
Figure 2-4 to Figure 2-11 summarize the data taken from the Village of Caroline Annual Wastewater Reports, for the period starting
from January 2013 and ending in December 2018. In the case of effluent flow, only data from January 2014 to December 2018 were
available in the Village of Caroline annual Reports and they have been summarized in Table 2-6 and Figure 2-4.

The facility does not receive wastewater from any industry. Hence, sampling for hydrocarbons and other chemicals was not undertaken.
Additionally, given that there have been no reported toxicity issues at the plant but as requested by the Alberta — Environment and Parks,
two effluent grab samples, for analyzing metals, herbicides and pesticides, were collected on December 30", 2019. The results are
summarized in Table 2-13 and Table 2-14.

2.2.1 TREATED EFFLUENT FLOW

In January 2014, the Village of Carline started reporting of the volume flow of the treated effluent being discharged by the WWTP into
the Raven River. The results are summarized in Table 2-6 and Figure 2-4.

Table 2-6 Effluent Monthly Flow Data Summary
AVERAGE MAXIMUM MINIMUM 99™ PERCENTILE
4671.6 m3 9178 m3 2265 m3 8778.57 m3
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Figure 2-4 Effluent Monthly Flow Data

Effluent Monthly Flow
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2.2.2 TREATED EFFLUENT ¢cBOD

The Permit to Operate the Sewage Works (No. 494-03-00, dated March 6th, 2017) establishes a compliance limit for carbonaceous
Biochemical Oxygen Demand (cBOD). The limit is set at less than or equal to 25 mg/L of monthly arithmetic mean of weekly grab
samples collected.

Table 2-7 and Figure 2-5 provide a summary of the values taken from the Village of Caroline Annual Wastewater Reports. A combined
number of three (3) data points from February to April of 2014 were deemed extraneous or suspect and accordingly were removed from
the analysis shown in Table 2-7. They are shown in Figure 2-5.

Table 2-7 Effluent Monthly cBOD Data Summary
AVERAGE MAXIMUM MINIMUM 99™ PERCENTILE
7.9 mg/L 32 mg/L 1.72 mg/L 22.6 mg/L
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Figure 2-5 Effluent Monthly cBOD Data

Effluent Monthly cBOD
70
60 D
I 50 ? - 42013
E 40 ® 2014
g0 | ° Limit per the Permit to Operate 2015
@ 20 © ® 2016
10 ; ) 8 8 L2 i o o A : ® 2017
0 6 5 o o 8 ®2018
0 2 4 6 8 10 12

Month

It can be seen in Figure 2-5 that, the cBOD is at the lowest during the months of July to September with an average value of 2 mg/L.
Conversely, the highest cBOD concentration is observed in April and December. The average value during these two months is 12 mg/L.
Figure 2-6 better shows this trend.

Figure 2-6 Effluent Monthly cBOD Trend
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2.2.3 TREATED EFFLUENT TSS

There is no limit set on the TSS in the effluent per the permit to operate sewage works (No. 494-03-00, dated March 6th, 2017). However,
the CCME sets National Performance Standards as the minimum performance requirements for effluent quality from all municipal,
community and government wastewater facilities that discharge municipal wastewater effluent to surface water. The National
Performance Standards for TSS are 25 mg/L.

The TSS data collected from the Village of Caroline Annual Wastewater Reports, for the period from January 2013 to December 2018

is summarized in Table 2-8 and Figure 2-7.

Table 2-8 Effluent Monthly TSS Data Summary

AVERAGE MAXIMUM MINIMUM 99™ PERCENTILE
18.95 mg/L 44 mg/L 3.7 mg/L 43.26 mg/L

Figure 2-7 Effluent Monthly TSS Data
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2.2.4 TREATED EFFLUENT DO

Dissolved Oxygen is the amount of gaseous oxygen (O») dissolved in the water. Oxygen enters the water by direct absorption from the
atmosphere, by rapid movement, or as a waste product of plant photosynthesis. Water temperature and the volume of moving water can
affect dissolved oxygen levels.

There is no limit set on the DO in the effluent per the permit to operate sewage works (No. 494-03-00, dated March 6th, 2017). However,
per ‘Surface Water Quality Guidelines for use in Alberta’, the minimum Dissolved Oxygen to be maintained for the protection of
freshwater aquatic life is 5.0 mg/L (Acute) and varies between 6.5 to 9.5 mg/L (Chronic). Further, per CCME guidelines, the limit is to
be 5.5 -9.15 mg/L.

The DO data collected from the Village of Caroline Annual Wastewater Reports, for the period from January 2017 to December 2018,
is summarized in Table 2-9 and Figure 2-8.
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Table 2-9 Effluent Monthly DO Data Summary

AVERAGE MAXIMUM MINIMUM 99™ PERCENTILE
6.82 mg/L 13.3 mg/L 1.3 mg/L 13.17 mg/L
Figure 2-8 Effluent Monthly DO Data
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From Figure 2-8, the DO appears to drop in summer or during the months of June to August. During this period, the average
DO in the effluent is around 2 mg/L. The DO is at its highest concentration from November to February with an average
value of 9.5 mg/L. This is as expected since DO is heavily dependent on the temperature of water. In winter and early
spring, when the water temperature is low, the dissolved oxygen concentration is high. In summer and fall, when the water
temperature is high, the dissolved-oxygen concentration is low

2.2.5 TREATED EFFLUENT NH3-N

The ionized ammonium ion (NH4") and unionized ammonia molecule (NH3) are interrelated through the below shown chemical
equilibrium equation:

NH4" - OH- <> NH3-H20 <~ NH; + H20 (Emerson et al. 1975; Russo 1985)

The concentration of total ammonia, often expressed on the basis of nitrogen as total ammonia-nitrogen or TAN, is the sum of NH4" and
NHj; concentrations.

When ammonia is present in water at high enough levels, it is difficult for aquatic organisms to sufficiently excrete the toxicant, leading
to toxic buildup in internal tissues and blood, and potentially death. Environmental factors, such as pH and temperature, can affect
ammonia toxicity to aquatic animals.

Ammonia varies in toxicity at different pH and temperature of the water. For instance, ammonia (NH3) continually changes to
ammonium (NH4") and vice versa, with the relative concentrations of each depending on the water's
temperature and pH. At higher temperatures and higher pH, more of the nitrogen is in the toxic ammonia form than at lower pH.

The Ammonia-Nitrogen data, for the period of January 2017 to December 2018, taken from the Village of Caroline Annual Wastewater
Report is summarized in the Table 2-10 and Figure 2-9.
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Table 2-10 Effluent Monthly NH3-N Data Summary

AVERAGE MAXIMUM MINIMUM 99™ PERCENTILE
14.79 mg/L 40.3 mg/L 1.34 mg/L 37.91 mg/L
Figure 2-9 Effluent Monthly NH3- Data
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From Figure 2-9, it is apparent that the concentration of Ammonia-Nitrogen in the effluent is consistent between the two
years. Further, the NHs-N concentration drops during the summer months and is highest during March-April. This

corresponds to an average value of 30 mg/L. The lowest concentration is observed during August-October with an average
value of 3.5 mg/L.

2.2.6 TREATED EFFLUENT TP

Phosphorus is an important parameter to consider as high concentrations in the effluent can result in eutrophication or algal blooms in
the receiving water body. The TP data taken, for the period of January 2017 to December 2018, from the Village of Caroline Annual
Wastewater Reports is summarized in Table 2-11 and Figure 2-10.

Table 2-11 Effluent Monthly TP Data Summary
AVERAGE MAXIMUM MINIMUM 99™ PERCENTILE
3.72 mg/L 5.32 mg/L 2.3 mg/L 5.32 mg/L
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Figure 2-10 Effluent Monthly TP Data
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2.2.7 TREATED EFFLUENT UIA

The percentage of un-ionized ammonia (UIA) in aqueous solution is a function of total ammonia concentration, pH, and water
temperature. Per the Wastewater Systems Effluent Regulations (SOR/2012-139), part of the Fisheries Act, the maximum concentration
of un-ionized ammonia in the effluent is to be less than 1.25 mg/L, expressed as nitrogen (N), at 15°C £+ 1°C.

The un-ionized Ammonia data, for the period of January 2017 to December 2018, taken from the Village of Caroline Annual Wastewater

Report is summarized in Table 2-12 and Figure 2-11.

Table 2-12 Effluent Monthly UIN Data Summary
AVERAGE MAXIMUM MINIMUM 99™ PERCENTILE
0.46 mg/L 1.2 mg/L 0.11 mg/L 1.18 mg/L
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Figure 2-11 Effluent Monthly UIN Data
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It is apparent from Figure 2-11 that, the effluent un-ionized ammonia concentration is below the prescribed limit of 1.25
mg/L.

2.2.8 TREATED EFFLUENT METAL CONCENTRATION

Two effluent grab sample, analyzed for metal concentrations, were collected on December 30%, 2019. The average concentration from
the analysis is summarized in Table 2-13.

Table 2-13 Treated Effluent Metal Concentration

PARAMETER CONCENTRATION LIMIT *
Total Mercury 0.002 pg/L 0.013 pg/L
Total Aluminum 0.1105 mg/L 0.10' mg/L
Total Antimony <0.006* mg/L N/A

Total Arsenic 0.000965 mg/L 0.005” mg/L
Total Barium 0.2075 mg/L N/A

Total Beryllium <0.001* mg/L N/A

Total Boron 0.16 mg/L 29 mg/L

Total Cadmium

<0.00004* mg/L

0.0062% mg/L

Total Chromium? <0.008* mg/L 0.0099 mg/L
Total Cobalt 0.004 mg/L 0.0016* mg/L
Total Copper 0.0047 mg/L 0.045% mg/L
Total Iron 0.37 mg/L 0.3* mg/L
Total Lead 0.00045 mg/L 0.007* mg/L
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Total Manganese 0.0945 mg/L N/A

Total Molybdenum 0.0007 mg/L 0.0732 mg/L
Total Nickel 0.002 mg/L 1.152 mg/L
Total Selenium <0.006* mg/L 0.002°> mg/L

Total Silver <0.00007* mg/L 0.00025” mg/L
Total Strontium 1.06 mg/L N/A

Total Thallium <0.0002* mg/L 0.0008" mg/L
Total Tin <0.02* mg/L N/A

Total Titanium 0.1605 mg/L N/A

Total Uranium 0.000455 mg/L 0.033 mg/L
Total Vanadium 0.00105 mg/L N/A

Total Zinc 0.013 mg/L 0.03”* mg/L

* Metal concentration was below the Detection Limit

* Guidelines values listed are the Short-Term (Acute) values and are taken from the Environmental Quality Guidelines for Alberta Surface Waters
dated March 28, 2018, Table 1: Surface water quality guidelines for the protection of freshwater aquatic life (PAL).

A No Short-Term (Acute) value listed. Long-Term (Chronic) value listed instead.

1 Taken from the Environmental Quality Guidelines for Alberta Surface Waters dated March 28, 2018, Table 1.1 at a pH of 8.5 (Average for
Raven River. Refer Table 3-7)

2 Taken from the Environmental Quality Guidelines for Alberta Surface Waters dated March 28, 2018, Table 1.3 at a hardness of 290 mg/L of
CaCOs.

3 Sum of Trivalent (Cr Ill) and Hexavalent (Cr VI)

4 Taken from the Environmental Quality Guidelines for Alberta Surface Waters dated March 28, 2018, Table 1.3 at a hardness of 290 mg/L of
CaCOs. No Short-Term (Acute) value listed. Long-Term (Chronic) value listed instead.

5 No Short-Term (Acute) value listed. The Long-Term (Chronic) Guideline is 0.002mg/L and the Alert Concentration is 0.001 mg/L.

It is evident from Table 2-13 that, with the exception of Aluminum, all the metal tested were less than the instream guideline. The
average of the two effluent grab samples resulted in a concentration of 0.1105 mg/L as compared to an instream guideline of 0.101
mg/L. This is however not of concern bearing in mind the fact that the design effluent flow from the treatment plant is 1.1%, of the

7Q10 flow of Raven River, as discussed in Section 3.3, resulting in sufficient dilution.

2.2.9 TREATED EFFLUENT HERBICIDES AND PESTICIDES

Two effluent grab sample, analyzed for herbicides and pesticides, were collected on December 30th, 2019. The average concentration
from the analysis is summarized in Table 2-14.

Table 2-14 Treated Effluent Herbicide and Pesticide Concentration

PARAMETER CONCENTRATION" LIMIT *
Phenoxyalkyl acid Pesticides

3,5-dichlorobenzoic acid <0.080 pg/L N/A
Dicamba <0.0050 pg/L 10 pg/L
MCPP <0.080 pg/L 13 pg/L
MCPA <0.020 pg/L 2.6 pg/L
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<0.080 pg/L N/A
<0.020 pg/L 5 pg/L
<0.050 pg/L 4 pg/L
<0.080 pg/L 0.5 pg/L
<0.080 ug/L N/A
<0.080 ug/L N/A

<1.0 yg/L N/A
<0.020 pg/L 0.05 pg/L
<0.080 pg/L N/A
<0.080 pg/L 25 pg/L
<0.080 ug/L 29 pg/L
<0.080 pg/L 6.1 ug/L
<0.0030 pg/L N/A
<0.0030 pg/L N/A
<0.0030 pg/L N/A
<0.0030 pg/L N/A
<0.0030 pg/L N/A
<0.0030 pg/L N/A
<0.0030 pg/L 0.18 ug/L
<0.0010 pg/L N/A
<0.0010 pg/L N/A
<0.0010 pg/L N/A
<0.0010 pg/L N/A
<0.0010 pg/L N/A
<0.0010 pg/L N/A
<0.0020 pg/L N/A
<0.0030 pg/L 0.003 pg/L
<0.0030 pg/L 0.003 pg/L
<0.0030 pg/L 0.003 pg/L
<0.0050 pg/L N/A
<0.0030 pg/L N/A
<0.0030 pg/L N/A
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Heptachlor <0.0030 pg/L N/A
Heptachlor Epoxide <0.0030 pg/L N/A
Hexachlorobenzene <0.0030 pg/L N/A
Hexachlorobutadiene <0.0040 pg/L N/A
Hexachlorocyclopentadiene <0.010 pg/L N/A
Hexachloroethane <0.0030 pg/L N/A
Lindane <0.0030 pg/L 0.01 pg/L
Methoxychlor <0.0030 pg/L 0.03 pg/L
Mirex <0.0030 pg/L 0.001 pg/L
Octachlorostyrene <0.0030 pg/L N/A
Oxychlordane <0.0030 pg/L N/A

+ Guidelines values listed are the Long-Term (Chronic) values and are taken from the Environmental Quality Guidelines for Alberta
Surface Waters dated March 28, 2018, Table 1: Surface water quality guidelines for the protection of freshwater aquatic life (PAL).

2.3 LAGOON WATER QUALITY

As requested by Alberta Environment and Parks, the water in the lagoon was sampled from May 2018 to August 2018. The data for
Carbonaceous Biological Demand (cBOD) and Total Suspended Solids (TSS) concentrations from the three (3) collected lagoon samples
are summarized in Table 2-15 along with the average value of other parameters such as conductivity, DO, pH, Total Phosphorus, Total

Kjeldahl Nitrogen, Total Ammonia.
Table 2-15

Lagoon water quality data Summary

PARAMETER AVERAGE MAXIMUM MINIMUM 99™ PERCENTILE
cBOD (mg/L) 5.33 9 2 8.92

TSS (mg/L) 20.33 34 11 33.64

Electrical Conductivity (uS/cm) 1153.33 1200 1110 1199

Dissolved Oxygen (mg/L) 4.17 5.6 3.4 5.56

pH 8.09 8.3 7.92 8.29

Total Phosphorus (mg/L) 4.92 5.59 4.16 5.58

Total Nitrogen* (mg/L) 12.29 23.72 2.3 23.46

Total Kjeldahl Nitrogen** (mg/L) 11.4 23.7 0.5 23.43

Total Ammonia*** (mg/L) 18.8 N/A N/A N/A

* Only three data points are available for this parameter. Total Nitrogen was calculated as the sum of Total Kjeldahl Nitrogen and Nitrate-Nitrite

Nitrogen.

** Only three data points are available for this parameter.

**% Only one sample (dated 05/09/2018) was tested for Total Ammonia.

Receiving Water Quality and Environmental Risk Assessment

Project No. 171-00699-00
Village of Caroline
Page | 20




Figure 2-12 Lagoon water quality data
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3 RECEIVING WATER QUALITY

Representative water quality conditions in the Raven River were identified by examining water quality data collected in the vicinity
(both upstream and downstream) of the WWTP outfall. The Permit to Operate the Sewage Works (No. 494-03-00) establishes a
compliance limit for carbonaceous Biochemical Oxygen Demand (cBOD). There is currently no limit for suspended solids, total
ammonia, total phosphorus, etc. Furthermore, the Village of Caroline WWTP has an approved average day flow capacity of 400 m?/d
which corresponds to a facility size classification as per the CCME Technical Supplement 3 of “very small”. For a “very small”
wastewater treatment plant, the potential substances of concern include cBODS, TSS, TAN, TP, TKN, etc. The water quality parameters
examined as part of this study include:

— Carbonaceous Biochemical Oxygen Demand (cBOD);

— Total Suspended Solids (TSS);

— Total Ammonia-Nitrogen

— Total Phosphorus

— Total Kjeldahl Nitrogen

— pH

— Dissolved Oxygen

Total Residual Chlorine (TRC) is not being reviewed and was not included in the list above as no chlorine is added in the wastewater

treatment plant.

Twelve (12) samples, were collected during a period of ten (10) months, to initially characterize and identify substances of concern in
Raven River. Samples were collected from December 2017 to September 2018. The results of the potential substances of concern are
summarized in Sections 3.1.1 to 3.1.8.

3.1 RIVER WATER QUALITY

Since there was insufficient available data to characterize the existing conditions in the river and to complete the analysis for the risk
assessment, additional field data collection was required and performed.

As mentioned in Section 1.2, three (3) water quality sampling locations along the river were sampled: one upstream and two downstream
of the WWTP outfall. At each of the selected locations, grab samples were collected and tested over a ten (10) month period. The results
are summarized in Sections 3.1.1 to 3.1.8.

3.1.1 CARBONACEOUS BIOCHEMICAL OXYGEN DEMAND (cBOD)

The ¢cBOD concentrations from the 12 samples tested at the three locations, in Raven River, is summarized in Table 3-1 and Figure 3-
1. Table 3-1 shows that, the average cBOD concentration, at all three sampled locations, is 2mg/L.

Table 3-1 Raven River cBOD Data Summary

SAMPLE MAXIMUM MINIMUM 99™ PERCENTILE
LOCATION AVERAGE (mg/L) (mg/L) (mg/L) (mg/L)

wa1 2 3 1 2.89

waQ 2 2 2 2 2

waQ 3 2.08 3 2 2.89
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Figure 3-1 Raven River cBOD Data
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From Figure 3-1, it is apparent that, the effluent from the treatment plant has a minimal effect on the cBOD of Raven River.

3.1.2 TOTAL SUSPENDED SOLIDS

The TSS concentration, in Raven River, is summarized in Table 3-2 and Figure 3-2.

Table 3-2 Raven River TSS Data Summary

SAMPLE MAXIMUM MINIMUM 99T PERCENTILE
LOCATION AVERAGE (mg/L) (mg/L) (mg/L) (mg/L)

waQ 1 2.55 8 2 7.4

waQ 2 2.27 5 2 4.7

waQ 3 2.45 7 2 6.5
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Figure 3-2 Raven River TSS Data
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Three data points (taken at the three locations on 04/25/2018) were deemed extraneous or suspect and accordingly were removed from
the analysis presented in Table 3-2. Samples from this day correspond to major snowmelt periods and could be a reason for the observed
spike in TSS. The values are however, shown in Figure 3-2.

From Figure 3-2, it is clear that Raven River is unaffected by the discharge of effluent. This can be seen by the minimal change in the
TSS concentration upstream and downstream of the discharge.

3.1.3 TOTAL AMMONIA

As per the “Water Quality Based Effluent Limits Procedure Manual’, the maximum limit, for ammonia, is typically represented by the
85th percentile and not the 99™ percentile as in all the other substances. A higher background representation is justifiable, such as the
85t percentile since, ammonia is such a fast-acting toxicant.

Referring Table 3.2 from the ‘Standards and Guidelines for Municipal Waterworks, Wastewater and Storm Drainage Systems’ (March
2013), for populations greater than 20,000, (Village of Caroline estimates a population of 1,810 in 2041 considering a high growth rate
of 5.18%) NH;-N is of importance. The samples collected between April 2018 and September 2018 were analyzed and reported as Total
Ammonia in Table 3-3 and Figure 3-3.
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Table 3-3

Raven River Total Ammonia summary

SAMPLE MAXIMUM MINIMUM 99™ PERCENTILE
LOCATION AVERAGE (mg/L) (mg/L) (mg/L) (mg/L)
wQ1 0.07 0.1 0.05 0.09
waQ 2 0.05 0.05 0.05 0.05
waQ 3 0.05 0.05 0.05 0.05
Figure 3-3 Raven River Total Ammonia data
Raven River Total Ammonia
0.12
-~ 0.10
S L 2
oo
£ 008
..
[
g 0.06 *WQ1
£ A A
< 0.04 WaQZ
© = WQ3
I§ 0.02
0.00
0 1 2 3 4

Month

Figure 3-3 shows the that the effluent from the treatment plant has a minimal or negligible impact on the total ammonia
concentration in Raven River. The concentration at both locations downstream of the effluent discharge are 0.05 mg/L.

3.1.4 TOTAL PHOSPHORUS

Total Phosphorus is an important parameter to consider, as excess concentration can lead to eutrophication (growth of algae and other
aquatic plants) in the water body, thereby, negatively impacting the ecosystem. Table 3-4 and Figure 3-4 summarize the concentration
of Total Phosphorus in the three sampling locations along Raven River.

Table 3-4 Raven River Total Phosphorus summary
SAMPLE MAXIMUM MINIMUM 99™ PERCENTILE
LOCATION AVERAGE (mg/L) (mg/L) (mg/L) (mg/L)
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wa1 0.096 0.27 0.08 0.249

waQ 2 0.096 0.28 0.08 0.258
wa 3 0.097 0.29 0.08 0.267
AVERAGE 0.258

As per the Environmental Quality Guidelines for Alberta Surface Waters (dated March 28, 2018), the previously published values of
0.05 mg/L for total phosphorus has been withdrawn. The phosphorus concentration is to be maintained so as to prevent detrimental
changes to the aquatic ecosystem. We are therefore considering the guideline, for total phosphorus, to be 0.29 mg/L.

Figure 3-4 Raven River Total Phosphorus data
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The data summarized in Total Phosphorus is an important parameter to consider, as excess concentration can lead to eutrophication
(growth of algae and other aquatic plants) in the water body, thereby, negatively impacting the ecosystem. Table 3-4 and Figure 3-4
summarize the concentration of Total Phosphorus in the three sampling locations along Raven River.

indicates that the concentration of phosphorus, both upstream and downstream of the treatment plant are the same. This indicates that
the effluent has minimal or no affect on the total phosphorus concentration on Raven River.

3.1.5 TOTAL NITROGEN

Total Nitrogen is the sum of nitrate (NO3), nitrite (NO,), organic nitrogen and ammonia (all expressed as N). The Total Nitrogen data
is presented in Table 3-5 and Figure 3-5.

As per the Environmental Quality Guidelines for Alberta Surface Waters (dated March 28, 2018), the previously published values of
1.0 mg/L for total nitrogen has been withdrawn. The nitrogen concentration is to be maintained so as to prevent detrimental changes to
the aquatic ecosystem and we are hence considering a guideline of 0.7 mg/L.
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Table 3-5 Raven River Total Nitrogen summary
SAMPLE MAXIMUM MINIMUM 99™ PERCENTILE
LOCATION AVERAGE (mg/L) (mg/L) (mg/L) (mg/L)
wQ1 0.35 0.7 0.12 0.74
waQ 2 0.33 0.7 0.12 0.72
waQ 3 0.38 0.8 0.12 0.75
AVERAGE 0.736
Figure 3-5 Raven River Total Nitrogen data
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The data summarized in Table 3-5 and Figure 3-5 indicate a maximum Total nitrogen concentration during summer months
corresponding to the period between April to August. Furthermore, those values show that, the Total Nitrogen concentration of Raven

River is unaffected by the effluent discharge. It is also worth noting that the Total Nitrogen concentration was well below the limit of

1.0 mg/L for all the samples collected at the three locations along the river.

3.1.6 TOTAL KJELDAHL NITROGEN

TKN (Total Kjeldahl Nitrogen) is the total concentration of organic nitrogen and ammonia. In other words, TKN analysis provides the

opportunity to quantify the amount of nitrogen contained in organic form which is essential for all living organisms to function.
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The Total Kjeldahl Nitrogen data collected from the various sampling locations along the river is summarized in Table 3-6 and Figure
3-6.

Table 3-6 Raven River Total Kjeldahl Nitrogen summary

SAMPLE MAXIMUM MINIMUM 99™ PERCENTILE
LOCATION AVERAGE (mg/L) (mg/L) (mg/L) (mg/L)

wQ1 0.18 0.60 0.10 0.58

wQ?2 0.17 0.60 0.10 0.57

wQ3 0.20 0.60 0.10 0.58

Figure 3-6 Raven River Total Kjeldahl Nitrogen data
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The TKN concentration of Raven River is fairly stable and on an average 0.1 mg/L. There was however a spike observed
in August, both upstream and downstream of the treatment plant. The average value in August rose to 0.6 mg/L.

3.1.7 pH

The details of the pH taken from the three (3) sampling points along the river are summarized in the Table 3-7 and Figure 3-7.
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Table 3-7 Raven River pH summary
SAMPLE
LOCATION AVERAGE MAXIMUM MINIMUM 99™ PERCENTILE
wQ 1 8.28 8.48 8.05 8.47
wQ 2 8.30 8.51 8.08 8.50
wQ3 8.34 8.53 8.13 8.52
Figure 3-7 Raven River pH data
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The pH of Raven River varies between 8 to 8.5. The average value of the pH upstream of the treatment plant is 8.28. The
pH marginally increases to 8.3 in the sampling location 160m downstream of the treatment plant. At the third sampling point,

located 800m downstream of the treatment plant, the pH was 8.34.

3.1.8 Dissolved Oxygen

The details of the Dissolved Oxygen taken from the three (3) sampling points along the river are summarized in the Table 3-8 and Figure
3-8. As per ‘Surface Water Quality Guidelines for use in Alberta’, the minimum Dissolved Oxygen is to be 5.0 mg/L. This is maintained

throughout the river.
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Table 3-8 Raven River Dissolved Oxygen summary

SAMPLE MAXIMUM MINIMUM 99™ PERCENTILE
LOCATION AVERAGE (mg/L) (mg/L) (mg/L) (mg/L)

wQ1 6.35 20.20 2 19.02

waQ?2 5.25 9.6 26 9.28

wQ 3 6.82 15.5 3.40 15.05

Figure 3-8 Raven River Dissolved Oxygen Data
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It can be seen from Table 3-8 and Figure 3-8 that, for the most part, a DO of 5 mg/L is maintained throughout the river all
year round. The highest DO value was observed upstream in February while the lowest value was also observed at the
same sampling location, upstream in March.

There are instances when the DO, upstream of the discharge, drops below 5 mg/L, resulting in a low concentration

downstream.
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3.2 RAVEN RIVER FLOW RATE

A continuous water quantity monitoring program was completed to support the required assessment of the WWTP. The technical memo
titled ‘Raven River Flow Monitoring Field Work — WWTP Environmental Risk Assessment for the Village of Caroline’ dated December
6, 2017 (included in Appendix A) was prepared to provide the details of the monitoring program. It describes the installation of the
continuous flow monitoring stations, confirms the water quality sampling location and presents the methodology to develop rating curves
to generate the corresponding flows based on the collected water levels at each station.

As indicated in the memo, dated December 6%, 2017 and included in Appendix A, two (2) continuous flow monitoring stations were
installed at the Raven River. Station SW1 was located approximately 120 m upstream of WWTP discharge outfall, and Station SW2
was located approximately 650 m downstream of the outfall. Each flow monitoring station included a pressure transducer to record
water temperature and water levels continuously based on the programmed 1-hour interval. Staff gauge was also installed at each station
for reference purposes. A “barologger” located at the WWTP was used to monitor the air pressures. The level data collected, at the
established flow stations, was corrected by compensation for atmospheric pressure fluctuations. The collected water levels were then
converted to flows by using the “depth to flow” rating curve developed at each flow station.

Figure 3-9 to 3-13 represent the collected flows and temperatures at each station. For reference purposes, the precipitation data recorded
at Environmental Canada’s weather station at Rocky Mountain House (Climate ID 3015523 / WMO ID 71928) has also plotted in these
figures. The details of the development of the rating curves are included in Appendix B.
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Figure 3-9 Water Levels and Precipitation
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Figure 3-10
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Water Levels and Air Temperature at SW-1 (Upstream of WWTP)
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3.3 RATIO OF FLOWRATE TO EFFLUENT DISCHARGE RATE

Alberta Environment has been monitoring water discharge rates. In the Raven River, the average discharge rates are very similar from
April-October ranging from 1-3 m?/s. Historically rates have deviated from this range by a maximum of 1 m?/s. In spring and early
summer of 2008, the water discharge rates were well above historical levels and exceeded 30 m?/s. This is believed to be due to snow
melt and high precipitation events. Figure 3-14 is taken from Alberta Environment “Discharge Rates of the Raven River near Raven”
and indicates the same.

Figure 3-14 Discharge Rate of Raven River

Raven River Near Raven
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Figure 103. Discharge rates of the Raven River near Raven (Government of Alberta, 2008c). “Current
year” indicates water discharge rates in 2008.

A drainage area is the total surface area, upstream of a point on a stream, where the water from rain, snowmelt, or irrigation which is
not absorbed into the ground flows over the ground surface, back into streams, to finally reach that point. The drainage area of Raven
River and Caroline WWTP are shown in Figure 3-15. The ratio of the drainage area of the Caroline WWTP to that of the Raven River
was determined to be 0.3447.

The 7-day consecutive low flow with a 10-year return frequency or 7Q10 value, for Raven River, was performed based on the low flow
frequency analysis at EC WSC Raven River Near Raven Station (0SCB004) with daily flows recorded from 1971 to 2012. It was
determined to be 1.208 m%/s.
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The 7Q10 at Caroline WWTP site was then considered to be proportion to the drainage area and calculated using the above ratio of
0.3447. The 7Q10 value at Caroline WWTP site is therefore 0.42 m?/s. Detailed analysis results are included in Appendix C.

As listed in Table 1-1, SW1 is located 120 m upstream of the Caroline WWTP while SW2 is located 1000 m downstream. The exact
location is indicated in Figure 1-1. Figure 3-16 and Figure 3-17 show the recorded flows from the monitoring program (2017.12 —
2018.09) at SW1 and SW2, with the determined 7Q10 of 0.42 m3/s at Caroline WWTP site. The comparison results confirm that the
calculated 7Q10 reasonably represents the low flows at the Caroline WWTP site.

It is worth noting that the design flowrate of the Wastewater Treatment Plant is 400m*/day or 0.0046 m>/second. This amounts to 1% of
the Raven River 7Q10 value.
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Figure 3-16 Monitored Flow with 7Q10 low flow reference at SW-1 (Upstream of WWTP)
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Figure 3-17

Monitored Flow with 7Q10 low flow reference at SW-2 (Downstream of WWTP)
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3.4 AQUATIC HEALTH OF RAVEN RIVER

The Raven River is classified as a class ‘A’ fishery. It runs diagonally just south of the Village of Caroline and the wastewater treatment
plant. Recreation activities and amenities are present along the river. The river and the lands adjacent also represent an important corridor
for wildlife and habitat for a variety of species.

Raven river, especially its tributary the North Raven River, is a very popular spot for anglers. Brook trout, longnose sucker, white sucker,
and stocked brown trout are the predominant species of fish located in the river. Being a tributary of the Red Deer River, Raven River
likely also contains northern pike, sauger, lake whitefish, yellow perch, burbot, lake sturgeon, mountain whitefish, goldeye, brown trout,
bull trout, rainbow trout, brook trout, cutthroat trout, emerald shiner, river shiner, spottail shiner, flathead chub, longnose dace, quillback
carpsucker, shorthead redhorse, silver redhorse, trout-perch, spoonhead sculpine, lake chub, northern pearl dace, northern redbelly dace,
finescale dace, fathead minnow, brook stickleback, and muskellunge. Trout, mountain whitefish, walleye and northern pike are found
in Raven River and with the exception of Walleye and Trout (all trout species), can be fished and caught.

According to the Red Deer River State of Watershed Report dated 2009, the predominant species are white sucker and brook trout. They
have not been any significant changes in the population of these species over the sampling period (1972 to 2005). The brook trout is
also the species that is most consistently found during the above-mentioned sampling period. This was also reiterated by the report titled
‘Abundance of Sport Fish in the North Raven River, Alberta’ published in 2005 by Alberta Conservation Association which estimated
trout abundance via mark-recapture surveys at the four study sections previously surveyed using methods comparable to those used in
past surveys. Further, per the Alberta Fishing Guide, downstream of the discharge outfall in Red Deer River, trout, Burbot, Goldeye,
Mountain whitefish, Northern Pike and Sauger are permitted to be fished with the exception of Walleye and Lake Sturgeon which must
be released if caught.

In addition to the above species, longnose suckers also inhabit the river. They eat aquatic plants, algae and small vertebrates. Being
bottom-feed fish, they are preyed upon by larger predatory fish such as bass, trout, northern pike, burbot, muskellunge and walleye. The
longnose sucker is fished for food and game apart from being used as bait to catch larger fish.

The same species of fish are found both upstream and downstream of the treatment plant outfall discharge indicating minimal or no
impact of the effluent water on the ecosystem of Raver River and the Red Deer River system.
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4 ENVIRONMENTAL QUALITY AND EFFLUENT
DISCHARGE OBJECTIVES

The permit to operate sewage works (No. 494-03-00, dated March 6th, 017) requires the monitoring of carbonaceous Biochemical
Oxygen Demand (cBOD) and Total Suspended Solids (TSS) in the treated wastewater. The permit also establishes a compliance limit
for carbonaceous Biochemical Oxygen Demand (cBOD) only.

Table 4-1 provides a summary of all the data presented in the above sections.

The below discharge objectives were calculated using basic dilution formula as outlined in the Water Quality Based Effluent Limits
Procedure Manual (1995). The formula used is as follows:

_(ff*Qs+Cs) + (Qe * Ce)
(ff Qs + Qe)

C

Formula 1 Basic Dilution formula

where :

C : Resultant instream concentration of substance after mixing

Qs : Volume of receiving stream for mixing

Cs : Upstream concentration in stream/river

Qe : Volume of effluent discharge

Ce : Concentration of substance in effluent (maximum concentration from sampling data)
ff : Fraction of streamflow (5% for Acute)

In this case, it was assumed that the mean effluent flow rate (Qe) is the plant design capacity of 400 m®/d (or 0.0046 m?3/s).
The river flow rate (Qs) was taken to be the 7Q10 value which is 0.42 m%/s.

Table 4-1 Summary of all Water Quality data

LIMIT
PARAMETER INFLUENT EFFLUENT LAGOON WQ1 wQ2 WwQ3 GUIDELINE EXCEEDED
BOD:s (mg/L) 501
TSS (mg/L) 815 43.2616 33.64 2.55 227 2.45 Max increase of|No
25mg/L  from
background
levels
c¢BOD (mg/L) 22.6 8.92 2 2 2.08 25 No
DO (mg/L) 13.17 5.56 6.35 5.24 6.81 5 No
TP (mg/L) 5.32 5.58 0.096 0.097 0.098 Levels to be|Yes
maintained per
Interim
guidelines.

Receiving Water Quality and Environmental Risk Assessment
Project No. 171-00699-00

Village of Caroline

Page | 44



TN (mg/L) 23.46 0.35 0.33 0.38 Levels to be|Yes
maintained per
Interim
guidelines.

TAN (mg/L) 14.79 0.07 0.05 0.05 0.262 Yes

Note:

- All values are 99" percentile value with the exception of WQ1, WQ2 and WQ3 where average seasonal low flow values were used.
- WQLI is upstream of the discharge outfall while WQ2 and WQ3 are both downstream of the outfall discharge. Refer Table 1-1 for more details.

- Guidelines values listed are the Short-Term (Acute) values and are taken from the Environmental Quality Guidelines for Alberta Surface Waters dated March
28,2018.

- Ammonia guideline taken at effluent temperature of 10.9°C and pH of 8.5 (Average for Raven River. Refer Table 3-7)
- For TP and TN, the baseline level is the concentration upstream of the outfall discharge or at WQ 1.
- Calculations shown in Appendix D

- WWTP Annual Reports and Sampling Laboratory Data included in Appendix E

4.1 Carbonaceous Biochemical Oxygen Demand (cBOD)

As per approval 494-03-00 dated March 6th, 2017, the cBOD limit in the effluent is 25 mg/L. Further, the National Performance
Standards, which are the minimum performance requirements for effluent quality from all municipal, community and government
wastewater facilities that discharge municipal wastewater effluent to surface water, list the cBOD limit as 25 mg/L.

The effluent cBOD concentration is 22.6 mg/L, taken from Table 4-1, which is less than the limit of 25 mg/L. Furthermore, from the
data and graphs presented in the previous sections, it is clear that the effluent has a minimal impact on the Raven River and we can see
negligible change in the TSS concentration in the river. We hence recommend that the existing cBOD limit of 25 mg/L be retained.

4.2 Total Suspended Solids (TSS)

The upstream TSS value was considered to be the maximum value (12 samples in all) taken from the sampling location upstream of the
Wastewater Treatment Plant outfall discharge. This corresponds to a concentration (Cs) of 7.4 mg/L. As per the Environmental Quality
Guidelines for Alberta Surface Waters (dated March 28, 2018), a maximum increase of 25 mg/L from the background levels (2.55 mg/L
or concentration at WQ1) is permitted at any time. The instream guideline is therefore 27.55 mg/L.

Using Formula -1 and an effluent concentration of 43.26 mg/L, taken from Table 4-1, the instream concentration equates to 9.17 mg/L
which is less than the instream guideline of 27.55 mg/L.

Furthermore, owing to the fact that the effluent flowrate is 1% of the Raven River flow, we anticipate that the effluent has a minimal or
negligible impact of Raven River and we do not anticipate any increase in the TSS concentration in the river as a result of this minor
contribution.

4.3 Total Phosphorus (TP)

The upstream TP value was considered to be the maximum value (12 samples in all) taken from the sampling location upstream of the
Wastewater Treatment Plant outfall discharge. This corresponds to a concentration (Cs) of 0.249 mg/L. As per the Environmental Quality
Guidelines for Alberta Surface Waters (dated March 28, 2018), the previously published values of 0.05 mg/L for total phosphorus has
been withdrawn. The phosphorus concentration, in Raven River, is to be maintained so as to prevent detrimental changes to the aquatic
ecosystem as per the interim guidelines. The instream guideline is therefore 0.096 mg/L, the concentration upstream of the Caroline
WWTP or at WQI.

Using Formula -1 and an effluent concentration of 5.32 mg/L, taken from Table 4-1, we get a resultant instream concentration of 1.67
mg/L. This resultant instream concentration is more than the instream guideline of 0.096 mg/L and demonstrates a reasonable potential
to exceed the instream guideline.
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This parameter, Total Phosphorus, is hence evaluated using the CORMIX Model in the following section (Section 5).

4.4 Total Nitrogen (TN)

The upstream TN value was considered to be the maximum value (12 samples in all) taken from the sampling location upstream of the
Wastewater Treatment Plant outfall discharge. This corresponds to a concentration (Cs) of 0.737 mg/L. As per the Environmental Quality
Guidelines for Alberta Surface Waters (dated March 28, 2018), the previously published values of 1.0 mg/L for total nitrogen has been
withdrawn. The total nitrogen concentration is to be maintained so as to prevent detrimental changes to the aquatic ecosystem as per the
interim guidelines. The instream guideline is therefore 0.35 mg/L.

The 99" percentile concentration from Table 2-15 is 23.46. However, given that there were only three data points available for this
parameter, at 99% percentile, 95th% confidence level and with Cv of 0.6, a multiplier of 3.0 was used resulting in an effluent value of
70.38 mg/L.

Using Formula -1 and an effluent concentration of 70.38 mg/L, we get a resultant instream concentration of 7.3 mg/L. This resultant
instream concentration is more than the instream guideline of 0.35 mg/L and demonstrates a reasonable potential to exceed the instream
guideline.

This parameter, Total Nitrogen, is hence evaluated using the CORMIX Model in the following section (Section 5).

4.5 Total Ammonia Nitrogen (TAN)

The upstream TAN value was considered to be the average value (3 samples in all) taken from the sampling location upstream of the
Wastewater Treatment Plant outfall discharge which is 0.07 mg/L. However, given that there were only three data points available for
this parameter, at 99% percentile, 95th% confidence level and with Cv of 0.6, a multiplier of 3.0 was used resulting in an upstream value
(Cs) 0f 0.297 mg/L.

As per the Environmental Quality Guidelines for Alberta Surface, the Instream Guideline (Chronic), taken at a pH of 8.5 and at 11deg
Cis 0.262 mg/L.

Using Formula -1 and an effluent concentration of 14.79 mg/, we get a resultant instream concentration of 1.53 mg/L. This resultant
instream concentration is more than the instream guideline of 0.262 mg/L and demonstrates a reasonable potential to exceed the instream
guideline.

This parameter, Total Ammonia Nitrogen, is hence evaluated using the CORMIX Model in the following section (Section 5).

However, the Acute Lethality Test using Rainbow Trout (96-hour Single Concentration) conducted in 2017 showed a 60% mortality at
100% effluent concentration. Similarly, the Acute Lethality pH Controlled Test using Rainbow Trout (96-hour Single Concentration)
conducted in 2017 showed a 0% mortality at 100% effluent concentration. Both Test Reports are included in Appendix E.
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5 EFFLUENT DISCHARGE ANALYSIS (CORMIX
MODEL)

5.1 METHODOLOGY

A mixing zone assessment of the proposed Village of Caroline WWTP effluent discharge was conducted using the modelling software

CORMIX Version 11.0GT. The analysis applied the design WWTP flow of 400 m?/day and the limits for Nitrogen and Phosphorus.
Typically, the pollutants that are limiting or of concern in a river are nitrogen and phosphorus. This is because an excess concentration
of these parameters leads to eutrophication (growth of algae and other aquatic plants) in the water body, thereby, negatively impacting
the ecosystem.

The Environmental Quality Guidelines for Alberta Surface Waters (dated March 28, 2018), withdrew the previously published values
of 0.05 mg/L for total phosphorus and 1.0 mg/L for total nitrogen. As per the current narrative, both the total nitrogen and phosphorus
are to be maintained so as to prevent detrimental changes to algal and aquatic plant communities, aquatic biodiversity, oxygen levels,
and recreational quality.

For both Nitrogen and Phosphorus, the effluent mixing zone within Raven River was assessed at low flow conditions or the 7Q10 river
flow period.

5.2 PRELIMINARY OUTFALL DESIGN CONCEPT

The Village of Caroline WWTP discharges the effluent to Raven River and the outfall concept used in the CORMIX Model has been
summarized in Table 5-1 in order to confirm adequate dilution is achieved and determine effluent limits for the treatment plant.

Table 5-1 Preliminary Outfall Concept

PARAMETER VALUE

Outfall Configuration Open-Pipe

Outfall Pipe Diameter 200 mm

Average Receiver Water Depth 0.5 m

Distance from Nearest Bank S5m

Outfall Orientation Horizontal along receiver bottom and perpendicular to average receiver
flow direction
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5.2.1 MIXING ZONE REQUIREMENTS

A mixing zone is defined as an area of water contiguous to a point source, where water quality does not comply with one or more of the
limits. A mixing zone should be small enough so as to not interfere with beneficial uses (Water Quality Based Effluent Limits Procedure
Manual, 1995). Furthermore, a mixing zone should be established to ensure protection of the waterbody as a whole (chronic) and to
limit acute lethality to organism through the plume (acute). In this case, mixing zone analyses were completed at the design capacity of
400 m’/d.

The Standards and Guidelines for Municipal Waterworks, Wastewater and Storm Drainage Systems (Alberta Environment and
Sustainable Resource Development, March 2013) states that initial mixing (i.e., the near field region) must have a minimum dilution
ratio of 10:1 for wastewater discharges. This dilution ratio standard was adopted as a guideline for the assessment of the treatment plant
effluent in Raven River.

5.2.2 ANALYSIS OF AVAILABLE DILUTION RATIOS

Modelling was conducted using 99% percentile values for effluent and ambient temperatures and concentrations. An estimated water
depth at the outfall location of 0.5 m was assumed based on data collected upstream at (SW1) and downstream (SW2). This estimate is
considered to be conservative, as water depth is understood to be closer to 2.44 in this area. A water current speed of 0.042 m/s was
calculated using the 7Q10 value (0.42m%/s), a river depth of 1.0 m and a river width of 10.0 m. It was found that the open pipe outfall
with a diameter of 200 mm provides sufficient mixing. Dilution results for this conceptual design are within a dilution ratio of 10:1. A
summary of dilution results using this conceptual design are provided in Section 5.4.

5.3 CORMIX SIMULATIONS

CORMIX was used to simulate seasonal conditions for the TN and TP for the conceptual outfall design described in Section 5.2. Table
5-2 summarizes the input values used for the mixing zone simulations. Discharge concentration Excess is the difference between the
ambient concentration and the proposed effluent limit. Water Quality Excess is the difference between the ambient concentration and
the water quality standard. The Water Quality standards were, as narrated in the ‘Environmental Quality Guidelines for Alberta Surface
Waters’ (dated March 28, 2018), to ensure that the concentration is maintained at current instream levels. The instream
concentration/level was determined by taking the ambient concentration.

Table 5-2 CORMIX Input Values

MODEL PARAMETERS INPUT VALUES
Outfall Distance to Nearest Bank (m) 5

Outfall Diameter (m) 0.20

Average Receiver Local Water Depth (m) 0.5

Center-of-Pipe Height Above Lake Bottom (m) 0.3

Wind Speed' (m/s) 2

Manning’s n’ 0.03

Raven River Flowrate (10% of 7Q10 in m3/s) 0.042

Effluent Flowrate (m3/s) 0.00463 (400 m3/day)
Ambient Water Temperature (°C) 5

Effluent Temperature (°C) 10.9
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Ambient TN Concentration (mg/L)

0.35

Proposed TN Effluent Limit (mg/L-N) 20
Discharge TN Concentration Excess (mg/L-N) 19.65
TN Water Quality Standard (mg/L-N) 0.35
TN Water Quality Excess (mg/L-N) 0.0
Ambient TP Concentration (mg/L) 0.096
Proposed TP Effluent Limit (mg/L) 5.0
Discharge TP Concentration Excess (mg/L) 4.904
TP Water Quality Standard (mg/L) 0.096
TP Water Quality Excess (mg/L) 0.0

SUMMER WINTER
Ambient Water Temperature (°C) 10 5
Ambient TAN Concentration (mg/L) 0.07 0.07
Proposed TAN Effluent Limit (mg/L) 10.0 15.0
Discharge TAN Concentration Excess (mg/L) 9.93 14.93
TAN Water Quality Standard (mg/L) 0.262 0.262
TAN Water Quality Excess (mg/L) 0.192 0.192

1 Value taken from Alberta Climate Information Service (ACIS).

Value obtained assuming a Clean, straight channel with no rifts or deep pools and under Normal conditions. (Source: Chow, V.T., 1959, Open-

channel hydraulics: New York, McGraw-Hill, 680 p.)

3 Average value taken from the monthly average reported by Village of Caroline in the Annual Wastewater Report for the years 2015 and 2018.

5.4 MIXING ZONE ANALYSIS RESULTS

The CORMIX results for TN under proposed conditions from the CORMIX modelling are shown in Table5-3

Table 5-3 Mixing Zone Modelling Results for Total Nitrogen

Distance Downstream to meet Limit (m) 8.0
Plume Half-Width when Limit is Encountered (m) 0.72
Near Field Region Dilution Ratio 56.5

The CORMIX results for TP under the proposed conditions from the CORMIX modelling are shown in the below table.

Table 5-4  Mixing Zone Modelling Results for Total Phosphorus

Distance Downstream to meet Limit (m) 6.82
Plume Half-Width when Limit is Encountered (m) 0.59
Near Field Region Dilution Ratio 51.3
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The CORMIX results for TAN under the proposed conditions from the CORMIX modelling are shown in the below table. The limit
was considered to be the ambient concentration taken upstream in the river or 0.262mg/L.

Table 5-5 Mixing Zone Modelling Results for Total Ammonia Nitrogen

SUMMER WINTER
Distance Downstream to meet Limit (m) 6.60 13.08
Plume Half-Width when Limit is Encountered (m) 0.54 1.14
Near Field Region Dilution Ratio 150.4 150.4

At all modelled conditions, the water quality standard for TN, TP and TAN was reached in the near field region (zone of strong initial
mixing). The largest mixing zone occurs for TAN during Winter as can be seen above. The mixing zones are considered acceptable as
they are less than 10 times the stream width for length. This can be attributed to the very low WWTP effluent design flow.

6 SUMMARY AND RECOMMENDATIONS

6.1 AMBIENT CONDITIONS OF RAVEN RIVER

Key findings of the ambient water quality and assimilative capacity within Raven River, upstream of effluent discharge, are as follows:

— Raven River has an average cBOD concentration of 2.0 mg/L.

— The average TSS, which results in low turbidity, is 5.67 mg/L

— The average DO concentration is 6.4 mg/L which is above the minimum recommended value of Smg/L.

— The average values of TP and TN are 0.096 mg/L and 0.35 mg/L respectively indicating a low probability of eutrophication due to
effluent discharge from the Village of Caroline treatment plant.

— The average pH of Raven River was 8.28.

It must be noted that the effect of the effluent, on the conditions of Raven River, at both sampling locations downstream of the treatment
plant were minor and negligible. In other words, the Caroline Treatment Plant has a negligible impact on the quality of water in the
river.

6.2 MIXING ZONE ANALYSIS

A summary of the mixing zone analysis results is as follows:

— The outfall was modelled using CORMIX mixing zone software under low flow conditions (7Q10) for Raven River and the TN
and TP effluent values used were the 99% Percentile and the 95% confidence values.

— Limited information was available for the characterization of Raven River therefore conservative estimates were made for the
purposes of the mixing zone assessment, such as a water depth of 2 m at the outfall discharge location and a wind speed of 2 m/s.

— The ambient or Raven River flowrate was taken as 10% of the 7Q10 value or 0.021 m3/s (10% of 0.42 m3/s).
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6.3 PROPOSED EFFLUENT LIMITS AND OBJECTIVES

A summary of the proposed effluent compliance limits and objectives for the Village of Caroline Wastewater Treatment Plant are
presented in Table 6-1. The associated compliance limit is also shown based on the design average day flow of 400 m*/d. Due to the
very small size (less than 500m?®/d) of this treatment plant, the impacts to the receiving water body, Raven River, are anticipated to be
minor especially with respect to Total nitrogen and Total Phosphorus. Apart from the very small size of the treatment plant, the effluent
flow from the treatment plant is 0.0046m%/s while the 7Q10 value of Raven River is 0.42 m%/s. In other words, the effluent flow from
the treatment plant is a very small fraction, 1.1%, of the 7Q10 flow of Raven River.

As discussed in Section 2.1.1, the influent monthly flowrate was at its highest in 2014 (7,130.17 m*/month) and since then, has been
decreasing. The influent monthly flow appears to be relatively consistent between 2017 and 2018 with an average flow of 3,279.83
m3/month. This translates to 27.33% of the lagoon design capacity.

Analysis done using the CORMIX Model, considered the current effluent concentrations and an influent monthly flow of 12,000
m?/month or the lagoon design capacity. It is evident from the CORMIX Model, the existing effluent concentration at the plant design
flow will have a negligible impact on Raven River, downstream of the lagoon outfall.

Based on modelling and analysis done with a TP concentration of Smg/l, we observe a negligible impact on receiving body (Raven
River). The CORMIX Model indicates that the mixing zone will be 6.82m downstream with a plume of half width 0.59m

This indicates that there is minimal impact on the Raven River, downstream of the outfall with the continued discharge of TP at the
current levels. Therefore, if a limit needs to be set, we recommend 5.0 mg/L.

For Total Nitrogen, the CORMIX Model indicates that the mixing zone will be 8m downstream with a plume of half width 0.\\7293.
Therefore, if a limit needs to be set, we recommend a limit of 20.0 mg/L.

Similarly, for Total Ammonia Nitrogen, the CORMIX Model indicates that the mixing zone will be 6.60m and 13.08m downstream
with a plume of half width 0.54m and 1.14m respectively in Summer and Winter seasons. Considering that the lagoon is a continuous
aerated lagoon, there is minimal ammonia removal. We therefore, recommend a limit of 15.0 mg/L in Winter and a limit of 10mg/L in
Summer, considering the temperature dependency of ammonia.

AtapH of 8.5 and a temperature of 11deg C, the un-ionized ammonia is calculated to be 5.9%. For an effluent ammonia limit of 15mg/L,
the un-ionized ammonia concentration equates to 0.885 mg/L which is less than the Federal Limit of 1.25 mg/L.

Table 6-1 Proposed Effluent Objectives and Compliance Limits

PARAMETER RECOMMENDED LIMIT GUIDELINE

c¢BODs 25 mg/L 25 mg/L

Total Suspended Solids 25 mg/L Maximum increase of 25 mg/L from the background
levels is permitted at any time

Total Nitrogen 20 mg/L Concentration to be maintained so as to prevent
detrimental changes to the aquatic ecosystem as per
the interim guidelines

Total Phosphorus 5 mg/L Concentration to be maintained so as to prevent
detrimental changes to the aquatic ecosystem as per
the interim guidelines

Total Ammonia Nitrogen 10 mg/L Summer

15 mg/L Winter
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APPENDIX

A RAVEN RIVER FLOW
MONITORING FIELD
WORK
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100 Commerce Valley Drive West
Thornhill, ON, Canada L3T 0A1

T +1 905 882-1100
F +1 905 882-0055
wsp.com

MEMO

TO: Gustavo Arvizu (WSP Thornhill), Carla Fernandes (WSP Kingston), Craig Suchy
(WSP Red Deer), Yujing Li (WSP Red Deer), Tina Mews (WSP Rocky Mountain
House), Warren Minchau (WSP Edmonton), and Ashraf Zaghal (WSP Thornhill)

FROM: Albert Zhuge (WSP Thornhill)

SUBJECT: Raven River Flow Monitoring Field Work - WWTP Environmental Risk Assessment
for the Village of Caroline

DATE: Field Work (November 29, 2017); Memo (December 6, 2017)

Background

WSP is retained by the Village of Caroline to perform an Environmental Risk Assessment of its
Wastewater Treatment Plant (WWTP) to satisfy the approval renewal requirements imposed by
Alberta Environment and Parks in October 2016. To support the assessment, a water quantity and
quality monitoring program is required for the adjacent Raven River associated with the subject
site. The data collected from the monitoring program will be used to estimate low flow conditions
and background water quality characteristics of the Raven River in the vicinity of the WWTP
outfall.

Site Visit

A reconnaissance site visit was performed on November 29, 2017 at the subject site. During the
visit, two (2) flow monitoring stations were installed; and three (3) water quality (grab sample)
locations were confirmed. Any other salient hydrological and hydraulic features associated with
the study (including effluent discharge location, beaver dams, tributaries, etc.) are also identified.

A detailed Site Plan (attached) was prepared to show the locations of these identified features. A
site visit report was also prepared and attached for reference purposes.

Installation of Continuous Flow Monitoring Stations

As indicated, two (2) continuous flow monitoring stations were installed at the Raven River.
Station SW1 (Photo 1) is located upstream of WWTP effluent discharge location, while Station
SW2 (Photo 2) is located downstream of it. Since there would be no flow data to be captured if the
water freezes, both stations were selected by considering the potential for ice formation in the
river. Note that, based on site visit on November 29, 2017, it was observed that the Raven River
downstream of the WWTP discharge location were entirely covered by ice (Photos 3 ~ 5).
Consequently, the location of downstream flow station (SW2) was selected at downstream of the
bridge crossing at 50 St, near the identified Beaver Dam, where open water was presented.
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Each flow monitoring station includes a pressure transducer (i.e., Onset’s HOBO Stainless Steel
Water Level Logger) secured within a 2-inch PVC screen tube and a locked cap, and reinforced by
two metal bars installed approximately 0.5 m ~ 1.0 m into the substrate. Staff gauge was also
installed at each station for reference purposes. A barologger (SW2b) was installed at the fence
gate near the WWTP effluence discharge location (Photo 6). The data collected by the barologger
will be used to correct the level data collected at the established flow stations by compensation for
atmospheric pressure fluctuations.

As scoped, the continuous flow monitoring station will operate during a six month period (e.g.
from November 2017 to May 2018). The maintenance of the station will be performed during bi-
weekly water quality (grab sample) visits.

Identification of Water Quality Sampling Location

Three (3) locations for water quality surveys were identified during the site visit on November 29,
2017: WQ1 — Upstream of WWTP; WQ2 — Immediately Downstream of WWTP Discharge
Location; and WQ3 — Downstream of WWTP. These identified water quality locations are shown
in the attached Site Plan. Grab samples will be taken at each locations. The collected samples will
be properly handled and sent to the laboratory for testing. Note that, in the event, the entirely water
course is covered by ice (e.g., WQ2 as November 29, 2017), a drill procedure by an auger will be
taken to break the ice cover and collect water samples. The water quality survey will be performed
on bi-weekly basis.

Development of Rating Curve (Level vs. Flow)

The established flow monitoring stations record parameters of water temperature and water levels
continuously based on the programmed 1-hour interval. The collected water levels can be
converted to flows by using the “depth to flow” rating curve developed at each flow stations.
Unfortunately, an accurate flow measurement was not able to perform during the visit on
November 29, 2017 due to partial or entire ice coverage of the Raven River. Alternatively, a
“general” flow measurement was performed at an open section of Raven River located
downstream of the Beaver Dam by using a Global Water FP201 Flow Probe (Photo 7). It was
assumed that the measured flows at such location presented only 75% of the entire flows at this
river cross section. Please refer to the attached Site Visit Report for more details.

According to the work scope, flow measurements will be performed during each bi-weekly visit.
However, due to the limitation of the site observed (ice formation in the river), we expected that
any accurate flow measurement will not be feasible during the entire six month period. Although a
reliable “depth to flow” rating curve may not be unavailable, the recorded water levels can still
provide indication and be used to identify periods of low flow conditions for the water course to
support the water quality modelling.

We believe this memo provides you with a summary of the reconnaissance site visit performed on
November 29, 2017. Should you have any questions or require any further information, please feel
free to contact undersigned.

Albert Zhuge, M.A Sc., P.Eng, PMP
Senior Project Manager, Water Resources

Page 2



SITE PLAN
Caroline WWTP Monitoring
2017.11.29

SW1 - Water Level Gauge #1

Discharge/Outfall
from WWTP

WQ2 - Water Quality
/ Sample Location #2
/ \ (Immediately Downstream

of WWTP)

(Upstream of WWTP)

WQ1 - Water Quality Sample
Location #1 (Upstream of WWTP)

Raven River - Ice
Covered (Partially) *

* As November 29, 2017

Raven River - Ice
Covered (Entirely) *

Tributary to
Raven River

. . Beaver Dam
Drainage) to Raven River

SW2 - Water Level Gauge #2
(Downstream of WWTP)

WQ3 - Water Quality Sample
Location #3 (Downstream of WWTP)

/ \
Raven River - Ice
/ Covered (Partially) *
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Photo 2. Continuous Flow Station SW2 — Downstream of WWTP Effluent Discharge



Photo 3. Raven River Covered by Ice (Immediately Downstream of WWTP Discharge)




92017/11429

Photo 5. Raven River Covered by Ice (Bridge Crossing at 50 St)

i IR b
Photo 6. Barologger at Fence Gate near WWTP Discharge Location






TEL: (905) 882-1100 FAX: (905) 882-0055
EMAIL: mmm@mmm.ca WEB SITE: www.mmm.ca

SITE VISIT REPORT

100 COMMERCE VALLEY DR. WEST
\ \ \ I ) THORNHILL, ONTARIO L3T A1

Date: /Lé, _2/9 '/c:)ct;?/ Weather: S/UW?’_

Proiect 2 o L. WSTP Mecitiy)| ™ Moz 5P - )

Job# )2/ - 0b7F 00 TM (wsP) T T (Cufbe)

Arival Tme: /o200 Aqy Departure Time: 2.2 Paqg
PURPOSE OF VISIT:

[] Boreholes/Test Pits N Surveying

R‘ Site Monitoring ﬂ Equipment Install/Maintain
[] Groundwater Sampling [] Other

m Photograph Site
EQUIPMENT USED:

[] PID/RKI Eagle [ ] Waterra Filters ﬁSurvey Equipment
W Water Level / Interface Probe  [] Waterra Line X Camera (digital / film)

[] Bailers [] Foot Valves E Other %‘%Jfl‘/ﬁr

SAMPLE COLLECTION: j""?ﬁg_ V7 -ﬂﬁ;c
~= ol

Were samples collected? [ ] Yes M No
Type [] Soil [] Groundwater [] Surface Water [ ] Air [] Other

Location

Was Chain of Custody filled out? [] Yes [] No

WSP Group Limited Signature JR‘/?
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SITE VISIT REPORT
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100 COMMERCE VALLEY DR. WEST
THORNHILL, ONTARIO L3T 0A1

TEL: (905) 882-1100 FAX: (905) 882-0055

EMAIL: mmm@mmm.ca WEB SITE: www.mmm.ca

SITE VISIT REPORT
Logger # g
M
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s | et W k2 [ 43
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Date Time
ﬂ GAUGE MAINTENANCE
Date Time
)‘& STAFF GAUGE
Date /}/ﬂ/ }f 22( ’} Time See W <
Read f
WSP Group Limited Signature 7 lg"
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APPENDIX

B RAVEN RIVER FLOW
MONITORING RATING
CURVES



Flow (cms)

Raven River Flow Monitoring —- WWTP Environmental Risk Assessment
Rating Curve - SW1 (2018.11.21)
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Flow (cms)

Raven River Flow Monitoring —- WWTP Environmental Risk Assessment
Rating Curve - SW2 (2018.11.21)
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APPENDIX

C RAVEN RIVER LOW
FLOW OR 7Q10
CALCULATIONS



RAVEN RIVER NEAR RAVEN

05CB004
AREA = 644.6 sq.km
&y, Stations < 05CEOD4 (1]

I RAVEM RIVER. MEAR. RAVEN Prov/Terr fState I AB Regional Office I CALGARY
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Hyd Status IActive Sed Status I RHBM I RealTime I\'es

MetaData | Details -
FundingAgency WATER SURVEY OF CANADA {DOE) {CAMADA)

Operator WATER SURVEY OF CAMADA {DOE) {CAMADA)
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Caroline WWTP Site
Estimated Drainage Area = 222.2 sq.km
Ratio = 0.3447
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REASONABLE POTENTIAL TO EXCEED

Taken from WQBEL Procedures Manual, Alberta Environmental Protection, December 1995

Mass balance dilution model

The determination of “reasonable potential to exceed” involves emploving the mass
balance dilution model at worst case conditions on the substances that might be expected
to be found in the elfluent and for which instream guidelines exist:

C = (QeCe + F1ONCs) [ Qe + F105) Equarion (7)

where ¢ = volume of effluent discharge
s = volume of receiving stream available for mixing
Ce = concentration of a substance in the effluent
Cs = upstream concentration of substance
= resultant instream concentration of substance afier mixing
Jf= fraction of streamflow (5% for Acute, 10% for Chronic)

Instream concentration (C) not to exceed instream guideline

The maximum value of C should not exceed the instream guideline wvalue, If it does,
reasonable potential to exceed 15 considered to have been demonstrated.

Qe 0.0046 m3/s Design Capacity of Village of Caroline
Wastewater Treatment Plant was used
7Q10 Value was used to calculate for the
Qs 0.42 m3/s worst case or low Raven River flow
condition
ff 10% Chronic Value



No. of data points

Instream Guideline
Ce Cs c (Chronic) Ce Cs NOTES
Total Suspended Solids (mg/L) 43.26 2.55 9.1700 27.55 72 12 No more than 25mg/L increase over background level or Cs
Total Phosphorus (mg/L) 5.32 0.096 1.6700 0.096 21 12 No increase in background level
Total Nitrogen (mg/L) 23.46 0.35 7.3000 0.35 3 12 No increase in background level
cBOD (mg/L) 22.6 2 5.3900 25 72 12 Per Permit
TAN (mg/L) 14.79 0.07 1.5300 0.262 24 3 Guideline taken at 11degC and pH of 8.5
UIN (mg/L) 1.182 N/A 10 0
At 99% percentile, 95th% confidence level and with Cv of 0.6:
No. of datapoints/samples Multiplier

3 3

10 1.7

12 1.6




Warer Quality Based Effluent Limits Procedures Manual Dhecember 1995

determine the potential for exceeding that guideline under worst case conditions,  Sec
Appendix 7 for additional details.

Alternate method

The TSD provides documentation of the EPA’s assumptions in determining the multipliers
1o derive the 99" percentile cifluent concentraiion based on a limited sample size,  An
alternate method for estimating guartiles from limited data sets with an assumed lognormal
distribution is presented in Gilbert (1987). This method produces an estimate of an upper
percentile value that is a maximum likelihood estimator which is proportional to the
geometric mean, The details of this method are given in Gilbert (1987). Either method is
acceplable.

Look-up Tables in Appendix 7

Appendix 7 contains lookup Tables of reasonable potential multiplying factors at the 99"
and 95" percentile level and 95™ and 99" percent confidence level, Tt is recommended
that the 99" percentile level and 95" percent confidence level be used as a default.

Use multipliers for data sets less than 10

The reasomable potential multiplier approach should be used for data sets less than
10, A CV of 0.6 should also be used (unless there is evidence 1o suggest that it should be
higher).

Refine data

If potential is demonstrated, the next step may be to check or refine the data, or require
the generation of more data on behalf of the facility to see if the polential persists,

There may be upper bounds to the concentration of & substance in o wastewater discharge
depending on the source. For example if the influent value for a substance will never
exceed a certain value due to natural constraints, it would be impossible to see values
higher than this in the effluent.

Single and muliiple discharge situations

The use of reasonable potential multipliers in multiple discharge situations on individual
effluents can quickly lead to higher probabilities of occurrence than otherwise desired.
Tdeally, in these situations the analyst will conduct probability or basin wide dynamic
modelling to more realistically calculate reasonable potential scenarios,  Nevertheless,
small data sets sl need (o be manipulated and the basic theory of the reasonable potential
multiplier is still valid. In the final analysis, best professional judgment must be emploved
by analysts who understand the relationships and the sensitivity of the various assumptions
employed.

REW:0 Alberta Exvironmental Protection Section 5, Page 9



Warer Qualivy Based Effluent Limits Procedures Manual December 1995

Appendix 7 Cont...
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confidence level
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CORMIX SESSION REPORT:
P OSSO0 0 0000000009 0090 000 00000.000.000 0900090000000 0090 0900000090099 00.900.90 090004
CORMIX MIXING ZONE EXPERT SYSTEM
CORMIX Version 11.0GT

HYDRO1:Version-11.0.1.0 August,2019

SITE NAME/LABEL: Village of Caroline WWTP
DESIGN CASE: Total Nitrogen
FILE NAME: C:\Users\cagn070129\Desktop\PROJECTS\PROJECTS\Caroline CORMIX\CORMIX

Results\January 6, 2021\TN Model.prd
Using subsystem CORMIX1: Single Port Discharges
Start of session: 01/06/2021--22:28:03
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SUMMARY OF INPUT DATA:

AMBIENT PARAMETERS:

Cross-section = bounded

Width BS =10m

Channel regularity ICHREG =1
Ambient flowrate QA =0.04 m"3/s
Average depth HA =0.5m

Depth at discharge HD =0.5m
Ambient velocity UA =0.0084 m/s

Darcy-Weisbach friction factor F  =0.0889

Calculated from Manning's n =0.03
Wind velocity UW =2m/s
Stratification Type STRCND =U
Surface temperature =5degC
Bottom temperature =5degC

Calculated FRESH-WATER DENSITY values:



Surface density RHOAS =999.9667 kg/m”3

Bottom density RHOAB =999.9667 kg/m”3
DISCHARGE PARAMETERS: Single Port Discharge

Nearest bank = left

Distance to bank DISTB =0.5m

Port diameter DO =0.02m

Port cross-sectional area A0 =0.0003 m"2

Discharge velocity Uo =14.74m/s
Discharge flowrate Q0 =0.00463 m”"3/s
Discharge port height HO =05m

Vertical discharge angle THETA =10deg

Horizontal discharge angle  SIGMA =0 deg

Discharge density RHOO =1000 kg/m~"3
Density difference DRHO =-0.0333 kg/m~3
Buoyant acceleration GPO =-0.0003 m/s”"2

Discharge concentration CO =19.650000 mg/I
Surface heat exchange coeff. KS =0m/s

Coefficient of decay KD =0/s

DISCHARGE/ENVIRONMENT LENGTH SCALES:
LQ =0.02m Lm =31.10m Lb =2.55m

LM =108.63 m Lm'=99999 m Lb'=99999 m

NON-DIMENSIONAL PARAMETERS:
Port densimetric Froude number FRO =5769.45

Velocity ratio R =1754.49

MIXING ZONE / TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS:



Toxic discharge =no

Water quality standard specified  =vyes

Water quality standard CSTD =0.35mg/I
Regulatory mixing zone =yes

Regulatory mixing zone specification = distance
Regulatory mixing zone value =10 m (m”2if area)
Region of interest =100 m
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HYDRODYNAMIC CLASSIFICATION:

* *

| FLOW CLASS =IH5-0 |

* *

This flow configuration applies to a layer corresponding to the full water
depth at the discharge site.

Applicable layer depth = water depth = 0.5 m

Limiting Dilution S = (QA/Q0)+ 1.0 = 10.1
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MIXING ZONE EVALUATION (hydrodynamic and regulatory summary):

X-Y-Z Coordinate system:
Origin is located at the BOTTOM below the port/diffuser center:
0.5 m from the left bank/shore.

Number of display steps NSTEP = 20 per module.

NEAR-FIELD REGION (NFR) CONDITIONS :

Note: The NFR is the zone of strong initial mixing. It has no regulatory



implication. However, this information may be useful for the discharge
designer because the mixing in the NFR is usually sensitive to the
discharge design conditions.

Pollutant concentration at NFR edge ¢ =0.1351 mg/I

Dilution at edge of NFR s=145.5
NFR Location: x=45.45m
(centerline coordinates) y=0m
z=05m

NFR plume dimensions: half-width (bh) =4.58 m
thickness (bv) =0.5 m

Cumulative travel time: 936.3268 sec.

WARNING:

The LIMITING DILUTION (given by ambient flow/discharge ratio) is = 10.07
This value is below the computed dilution of 145.50 at the end of the
Near Field Region (NFR). Mixing for this discharge configuration is
constrained by the ambient flow.

Please carefully review the prediction file for additional warnings and information.

Buoyancy assessment:
The effluent density is greater than the surrounding ambient water
density at the discharge level.
Therefore, the effluent is NEGATIVELY BUOYANT and will tend to sink towards
the bottom.
IMPORTANT NOTE:

Since the effluent is NEGATIVELY BUOYANT, it is recommended that you consider using the Brine or
Sediment options for Effluent specification for a more detailed analysis, particularly for coastal
discharges over a sloping bottom where density currents are important.



CORMIX will however continue with the current simulation.

Near-field instability behavior:
The discharge flow will experience instabilities with full vertical mixing
in the near-field.

There may be benthic impact of high pollutant concentrations.

FAR-FIELD MIXING SUMMARY:
Plume becomes vertically fully mixed ALREADY IN NEAR-FIELD at 0 m

downstream and continues as vertically mixed into the far-field.

PLUME BANK CONTACT SUMMARY:
Plume in bounded section contacts nearest bank at 0 m downstream.
Plume contacts second bank at 0 m downstream.
sk ok ok ok k0K TOXC DILUTION ZONE SUMIMARY. % 5 ke ke ke ko ko ke ok ok ke ke ke
No TDZ was specified for this simulation.
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The plume conditions at the boundary of the specified RMZ are as follows:

Pollutant concentration ¢ =0.305924 mg/I
Corresponding dilution s=64.4
Plume location: x=10m
(centerline coordinates) y=0m
z=05m

Plume dimensions:  half-width (bh) =0.93 m
thickness (bv) =0.5m

Cumulative travel time < 936.3268 sec. (RMZ is within NFR)

Note:

Plume concentration c and dilution s values are reported based on prediction



file values - assuming linear interpolation between predicted points just

before and just after the RMZ boundary has been detected.

Please ensure a small step size is used in the prediction file to account
for this linear interpolation. Step size can be controlled by increasing
(reduces the prediction step size) or decreasing (increases the prediction

step size) the - Output Steps per Module - in CORMIX input.

Debug:
Plume centerline at RMZ distance to left bank: 0.5

Discharge location distance to bank DISTB: 0.5

Furthermore, the specified water quality standard has indeed been met
within the RMZ. In particular:
The ambient water quality standard was encountered at the following

plume position:

Water quality standard =0.35 mg/l
Corresponding dilution s=56.5
Plume location: x=8.00 m
(centerline coordinates) y=0m
z=05m

Plume dimensions:  half-width (bh) =0.72 m

thickness (bv) = 0.5 m

Regulatory Mixing Zone Analysis:
The specified RMZ occurs within the near-field region (NFR). This RMZ

specification may be highly restrictive.
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REMINDER: The user must take note that HYDRODYNAMIC MODELING by any known
technique is NOT AN EXACT SCIENCE.
Extensive comparison with field and laboratory data has shown that the
CORMIX predictions on dilutions and concentrations (with associated
plume geometries) are reliable for the majority of cases and are accurate
to within about +-50% (standard deviation).
As a further safeguard, CORMIX will not give predictions whenever it judges

the design configuration as highly complex and uncertain for prediction.



CORMIX SESSION REPORT:
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FILE NAME: C:\Users\cagn070129\Desktop\PROJECTS\PROJECTS\Caroline CORMIX\CORMIX

Results\December 13, 2020\TP Model.prd
Using subsystem CORMIX1: Single Port Discharges
Start of session: 12/14/2020--01:06:29
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SUMMARY OF INPUT DATA:

AMBIENT PARAMETERS:

Cross-section = bounded

Width BS =10m

Channel regularity ICHREG =1
Ambient flowrate QA =0.04 m"3/s
Average depth HA =0.5m

Depth at discharge HD =0.5m
Ambient velocity UA =0.0084 m/s

Darcy-Weisbach friction factor F  =0.0889

Calculated from Manning's n =0.03
Wind velocity UW =2m/s
Stratification Type STRCND =U
Surface temperature =5degC
Bottom temperature =5degC

Calculated FRESH-WATER DENSITY values:



Surface density

Bottom density

RHOAS =999.9667 kg/m”3

RHOAB =999.9667 kg/m"3

DISCHARGE PARAMETERS: Single Port Discharge

Nearest bank

Distance to bank

Port diameter

Port cross-sectional area

Discharge velocity

Discharge flowrate

Discharge port height

Vertical discharge angle

= left

DISTB =0.5m

DO =0.02m

A0 =0.0003 m”2
U0 =14.74m/s
Q0 =0.00463 m"3/s
HO =05m

THETA =10 deg

Horizontal discharge angle  SIGMA =0 deg

Discharge density

Density difference

Buoyant acceleration

Discharge concentration

RHOO =990 kg/m~"3
DRHO =9.9667 kg/m~3
GPO =0.0977 m/s"2

CO =4.904 mg/l

Surface heat exchange coeff. KS =0m/s

Coefficient of decay

KD =0/s

DISCHARGE/ENVIRONMENT LENGTH SCALES:

LQ =0.02 m

LM =6.28 m

Lm =31.10 m Lb =763.54 m

Lm'=99999 m Lb'=99999 m

NON-DIMENSIONAL PARAMETERS:

Port densimetric Froude number FRO =333.33

Velocity ratio

R

=1754.49

MIXING ZONE / TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS:



Toxic discharge =no

Water quality standard specified  =vyes

Water quality standard CSTD =0.096 mg/|
Regulatory mixing zone =yes

Regulatory mixing zone specification = distance
Regulatory mixing zone value =10 m (m”2 if area)
Region of interest =100 m
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HYDRODYNAMIC CLASSIFICATION:

* *

| FLOW CLASS = IPH5 |

* *

This flow configuration applies to a layer corresponding to the full water
depth at the discharge site.

Applicable layer depth = water depth = 0.5 m

Limiting Dilution S = (QA/Q0)+ 1.0 = 10.1
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MIXING ZONE EVALUATION (hydrodynamic and regulatory summary):

X-Y-Z Coordinate system:
Origin is located at the BOTTOM below the port/diffuser center:
0.5 m from the left bank/shore.

Number of display steps NSTEP = 20 per module.

NEAR-FIELD REGION (NFR) CONDITIONS :

Note: The NFR is the zone of strong initial mixing. It has no regulatory



implication. However, this information may be useful for the discharge
designer because the mixing in the NFR is usually sensitive to the
discharge design conditions.

Pollutant concentration at NFR edge ¢ =0.0337 mg/I

Dilution at edge of NFR s=145.5
NFR Location: x=45.45m
(centerline coordinates) y=0m
z=05m

NFR plume dimensions: half-width (bh) =4.58 m
thickness (bv) =0.5 m

Cumulative travel time: 936.3268 sec.

WARNING:
The LIMITING DILUTION (given by ambient flow/discharge ratio) is = 10.07
This value is below the computed dilution of 145.50 at the end of the
Near Field Region (NFR). Mixing for this discharge configuration is

constrained by the ambient flow.

Please carefully review the prediction file for additional warnings and information.

Buoyancy assessment:
The effluent density is less than the surrounding ambient water

density at the discharge level.

Therefore, the effluent is POSITIVELY BUOYANT and will tend to rise towards

the surface.

Near-field instability behavior:
The discharge flow will experience instabilities with full vertical mixing
in the near-field.

There may be benthic impact of high pollutant concentrations.



FAR-FIELD MIXING SUMMARY:
Plume becomes vertically fully mixed ALREADY IN NEAR-FIELD at 0 m

downstream and continues as vertically mixed into the far-field.

PLUME BANK CONTACT SUMMARY:
Plume in bounded section contacts nearest bank at 0 m downstream.
Plume contacts second bank at 0 m downstream.
sk koo o KRRk K TOXIC DILUTION ZONE SUNMIMARY. % % % o s 5 sk ke ke oo ok
No TDZ was specified for this simulation.
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The plume conditions at the boundary of the specified RMZ are as follows:

Pollutant concentration c=0.076349 mg/I
Corresponding dilution s=64.4
Plume location: x=10m
(centerline coordinates) y=0m
z=05m

Plume dimensions:  half-width (bh) =0.93 m
thickness (bv) =0.5 m

Cumulative travel time < 936.3268 sec. (RMZ is within NFR)

Note:
Plume concentration c and dilution s values are reported based on prediction
file values - assuming linear interpolation between predicted points just

before and just after the RMZ boundary has been detected.

Please ensure a small step size is used in the prediction file to account
for this linear interpolation. Step size can be controlled by increasing

(reduces the prediction step size) or decreasing (increases the prediction



step size) the - Output Steps per Module - in CORMIX input.

Debug:
Plume centerline at RMZ distance to left bank: 0.5

Discharge location distance to bank DISTB: 0.5

Furthermore, the specified water quality standard has indeed been met
within the RMZ. In particular:
The ambient water quality standard was encountered at the following

plume position:

Water quality standard =0.096 mg/I
Corresponding dilution s=51.3
Plume location: X=6.82m
(centerline coordinates) y=0m
z=05m

Plume dimensions:  half-width (bh) =0.59 m

thickness (bv) =0.5 m

Regulatory Mixing Zone Analysis:
The specified RMZ occurs within the near-field region (NFR). This RMZ

specification may be highly restrictive.

REMINDER: The user must take note that HYDRODYNAMIC MODELING by any known

technique is NOT AN EXACT SCIENCE.

Extensive comparison with field and laboratory data has shown that the
CORMIX predictions on dilutions and concentrations (with associated
plume geometries) are reliable for the majority of cases and are accurate

to within about +-50% (standard deviation).



As a further safeguard, CORMIX will not give predictions whenever it judges

the design configuration as highly complex and uncertain for prediction.
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SUMMARY OF INPUT DATA:

AMBIENT PARAMETERS:

Cross-section = bounded

Width BS =10m

Channel regularity ICHREG =1
Ambient flowrate QA =0.21m"3/s
Average depth HA =0.5m

Depth at discharge HD =0.5m
Ambient velocity UA =0.042 m/s

Darcy-Weisbach friction factor F  =0.0889

Calculated from Manning's n =0.03
Wind velocity UW =2m/s
Stratification Type STRCND =U
Surface temperature =10 degC
Bottom temperature =10 degC

Calculated FRESH-WATER DENSITY values:



Surface density

Bottom density

RHOAS =999.7019 kg/m"3

RHOAB =999.7019 kg/m"3

DISCHARGE PARAMETERS: Single Port Discharge

Nearest bank

Distance to bank

Port diameter

Port cross-sectional area

Discharge velocity

Discharge flowrate

Discharge port height

Vertical discharge angle

= left

DISTB =0.5m

DO =0.02m

A0 =0.0003 m”2
U0 =14.74m/s
Q0 =0.00463 m"3/s
HO =05m

THETA =10 deg

Horizontal discharge angle  SIGMA =0 deg

Discharge density

Density difference

Buoyant acceleration

Discharge concentration

RHOO =990 kg/mA3
DRHO =9.7019 kg/m"3
GPO =0.0952 m/s"2

CO =9.93 mg/l

Surface heat exchange coeff. KS =0m/s

Coefficient of decay

KD =0/s

DISCHARGE/ENVIRONMENT LENGTH SCALES:

LQ =0.02 m

LM =6.36m

Lm =6

.22m Lb =5.95m

Lm'=99999 m Lb'=99999 m

NON-DIMENSIONAL PARAMETERS:

Port densimetric Froude number FRO =337.80

Velocity ratio

R

=350.90

MIXING ZONE / TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS:



Toxic discharge =no

Water quality standard specified  =vyes

Water quality standard CSTD =0.192 mg/I
Regulatory mixing zone =yes

Regulatory mixing zone specification = distance
Regulatory mixing zone value =10 m (m”2if area)
Region of interest =100 m
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HYDRODYNAMIC CLASSIFICATION:

* *

| FLOW CLASS = IPH5 |

* *

This flow configuration applies to a layer corresponding to the full water
depth at the discharge site.

Applicable layer depth = water depth = 0.5 m

Limiting Dilution S = (QA/Q0)+ 1.0 = 46.4
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MIXING ZONE EVALUATION (hydrodynamic and regulatory summary):

X-Y-Z Coordinate system:
Origin is located at the BOTTOM below the port/diffuser center:
0.5 m from the left bank/shore.

Number of display steps NSTEP = 20 per module.

NEAR-FIELD REGION (NFR) CONDITIONS :

Note: The NFR is the zone of strong initial mixing. It has no regulatory



implication. However, this information may be useful for the discharge
designer because the mixing in the NFR is usually sensitive to the
discharge design conditions.

Pollutant concentration at NFR edge c=0.066 mg/I

Dilution at edge of NFR s=150.4
NFR Location: x=45.45m
(centerline coordinates) y=0m
z=05m

NFR plume dimensions: half-width (bh) =3.84 m
thickness (bv) =0.5 m

Cumulative travel time: 935.7391 sec.

WARNING:
The LIMITING DILUTION (given by ambient flow/discharge ratio) is = 46.36
This value is below the computed dilution of 150.39 at the end of the
Near Field Region (NFR). Mixing for this discharge configuration is

constrained by the ambient flow.

Please carefully review the prediction file for additional warnings and information.

Buoyancy assessment:
The effluent density is less than the surrounding ambient water

density at the discharge level.

Therefore, the effluent is POSITIVELY BUOYANT and will tend to rise towards

the surface.

Near-field instability behavior:
The discharge flow will experience instabilities with full vertical mixing
in the near-field.

There may be benthic impact of high pollutant concentrations.



FAR-FIELD MIXING SUMMARY:
Plume becomes vertically fully mixed ALREADY IN NEAR-FIELD at 0 m

downstream and continues as vertically mixed into the far-field.

PLUME BANK CONTACT SUMMARY:
Plume in bounded section contacts nearest bank at 0 m downstream.
Plume contacts second bank at 0 m downstream.
ok koo KRRk %k TOX|C DILUTION ZONE SUNMIMARY. % % % o 5 sk ke oo o ok ok
No TDZ was specified for this simulation.
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The plume conditions at the boundary of the specified RMZ are as follows:

Pollutant concentration c=0.148862 mg/I
Corresponding dilution s =66.9
Plume location: x=10m
(centerline coordinates) y=0m
z=05m

Plume dimensions:  half-width (bh) =0.86 m
thickness (bv) =0.5 m

Cumulative travel time < 935.7391 sec. (RMZ is within NFR)

Note:
Plume concentration c and dilution s values are reported based on prediction
file values - assuming linear interpolation between predicted points just

before and just after the RMZ boundary has been detected.

Please ensure a small step size is used in the prediction file to account
for this linear interpolation. Step size can be controlled by increasing

(reduces the prediction step size) or decreasing (increases the prediction



step size) the - Output Steps per Module - in CORMIX input.

Debug:
Plume centerline at RMZ distance to left bank: 0.5

Discharge location distance to bank DISTB: 0.5

Furthermore, the specified water quality standard has indeed been met
within the RMZ. In particular:
The ambient water quality standard was encountered at the following

plume position:

Water quality standard =0.192 mg/I
Corresponding dilution s=052.2
Plume location: x=6.60 m
(centerline coordinates) y=0m
z=05m

Plume dimensions:  half-width (bh) = 0.54 m

thickness (bv) =0.5 m

Regulatory Mixing Zone Analysis:
The specified RMZ occurs within the near-field region (NFR). This RMZ

specification may be highly restrictive.

REMINDER: The user must take note that HYDRODYNAMIC MODELING by any known

technique is NOT AN EXACT SCIENCE.

Extensive comparison with field and laboratory data has shown that the
CORMIX predictions on dilutions and concentrations (with associated
plume geometries) are reliable for the majority of cases and are accurate

to within about +-50% (standard deviation).



As a further safeguard, CORMIX will not give predictions whenever it judges

the design configuration as highly complex and uncertain for prediction.
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SUMMARY OF INPUT DATA:

AMBIENT PARAMETERS:

Cross-section = bounded

Width BS =10m

Channel regularity ICHREG =1
Ambient flowrate QA =0.21m"3/s
Average depth HA =0.5m

Depth at discharge HD =0.5m
Ambient velocity UA =0.042 m/s

Darcy-Weisbach friction factor F  =0.0889

Calculated from Manning's n =0.03
Wind velocity UW =2m/s
Stratification Type STRCND =U
Surface temperature =5degC
Bottom temperature =5degC

Calculated FRESH-WATER DENSITY values:



Surface density

Bottom density

RHOAS =999.9667 kg/m”3

RHOAB =999.9667 kg/m"3

DISCHARGE PARAMETERS: Single Port Discharge

Nearest bank

Distance to bank

Port diameter

Port cross-sectional area

Discharge velocity

Discharge flowrate

Discharge port height

Vertical discharge angle

= left

DISTB =0.5m

DO =0.02m

A0 =0.0003 m”2
U0 =14.74m/s
Q0 =0.00463 m"3/s
HO =05m

THETA =10 deg

Horizontal discharge angle  SIGMA =0 deg

Discharge density

Density difference

Buoyant acceleration

Discharge concentration

RHOO =990 kg/m~"3
DRHO =9.9667 kg/m~3
GPO =0.0977 m/s"2

CO =14.93mg/l

Surface heat exchange coeff. KS =0m/s

Coefficient of decay

KD =0/s

DISCHARGE/ENVIRONMENT LENGTH SCALES:

LQ =0.02 m

LM =6.28 m

Lm =6

22 m Lb =6.11m

Lm'=99999 m Lb'=99999 m

NON-DIMENSIONAL PARAMETERS:

Port densimetric Froude number FRO =333.33

Velocity ratio

R

=350.90

MIXING ZONE / TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS:



Toxic discharge =no

Water quality standard specified  =vyes

Water quality standard CSTD =0.192 mg/I
Regulatory mixing zone =yes

Regulatory mixing zone specification = distance
Regulatory mixing zone value =10 m (m”2 if area)
Region of interest =100 m
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HYDRODYNAMIC CLASSIFICATION:

* *

| FLOW CLASS = IPH5 |

* *

This flow configuration applies to a layer corresponding to the full water
depth at the discharge site.

Applicable layer depth = water depth = 0.5 m

Limiting Dilution S = (QA/Q0)+ 1.0 = 46.4
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MIXING ZONE EVALUATION (hydrodynamic and regulatory summary):

X-Y-Z Coordinate system:
Origin is located at the BOTTOM below the port/diffuser center:
0.5 m from the left bank/shore.

Number of display steps NSTEP = 20 per module.

NEAR-FIELD REGION (NFR) CONDITIONS :

Note: The NFR is the zone of strong initial mixing. It has no regulatory



implication. However, this information may be useful for the discharge
designer because the mixing in the NFR is usually sensitive to the
discharge design conditions.

Pollutant concentration at NFR edge ¢ =0.0993 mg/I

Dilution at edge of NFR s=150.4
NFR Location: x=45.45m
(centerline coordinates) y=0m
z=05m

NFR plume dimensions: half-width (bh) =3.84 m
thickness (bv) =0.5 m

Cumulative travel time: 935.7391 sec.

WARNING:
The LIMITING DILUTION (given by ambient flow/discharge ratio) is = 46.36
This value is below the computed dilution of 150.39 at the end of the
Near Field Region (NFR). Mixing for this discharge configuration is

constrained by the ambient flow.

Please carefully review the prediction file for additional warnings and information.

Buoyancy assessment:
The effluent density is less than the surrounding ambient water

density at the discharge level.

Therefore, the effluent is POSITIVELY BUOYANT and will tend to rise towards

the surface.

Near-field instability behavior:
The discharge flow will experience instabilities with full vertical mixing
in the near-field.

There may be benthic impact of high pollutant concentrations.



FAR-FIELD MIXING SUMMARY:
Plume becomes vertically fully mixed ALREADY IN NEAR-FIELD at 0 m

downstream and continues as vertically mixed into the far-field.

PLUME BANK CONTACT SUMMARY:
Plume in bounded section contacts nearest bank at 0 m downstream.
Plume contacts second bank at 0 m downstream.
sk koo o KRRk K TOXIC DILUTION ZONE SUNMIMARY. % % % o s 5 sk ke ke oo ok
No TDZ was specified for this simulation.
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The plume conditions at the boundary of the specified RMZ are as follows:

Pollutant concentration c=0.223818 mg/I
Corresponding dilution s =66.9
Plume location: x=10m
(centerline coordinates) y=0m
z=05m

Plume dimensions:  half-width (bh) =0.86 m
thickness (bv) =0.5 m

Cumulative travel time < 935.7391 sec. (RMZ is within NFR)

Note:
Plume concentration c and dilution s values are reported based on prediction
file values - assuming linear interpolation between predicted points just

before and just after the RMZ boundary has been detected.

Please ensure a small step size is used in the prediction file to account
for this linear interpolation. Step size can be controlled by increasing

(reduces the prediction step size) or decreasing (increases the prediction



step size) the - Output Steps per Module - in CORMIX input.

Debug:
Plume centerline at RMZ distance to left bank: 0.5

Discharge location distance to bank DISTB: 0.5

However, the specified water quality standard has not been met
within the RMZ. In particular:
The ambient water quality standard was encountered at the following

plume position:

Water quality standard =0.192 mg/I
Corresponding dilution s=77.8
Plume location: x=13.08 m
(centerline coordinates) y=0m
z=05m

Plume dimensions:  half-width (bh) = 1.14 m

thickness (bv) =0.5 m

Regulatory Mixing Zone Analysis:
The specified RMZ occurs within the near-field region (NFR). This RMZ

specification may be highly restrictive.

REMINDER: The user must take note that HYDRODYNAMIC MODELING by any known

technique is NOT AN EXACT SCIENCE.
Extensive comparison with field and laboratory data has shown that the

CORMIX predictions on dilutions and concentrations (with associated

plume geometries) are reliable for the majority of cases and are accurate

to within about +-50% (standard deviation).



As a further safeguard, CORMIX will not give predictions whenever it judges

the design configuration as highly complex and uncertain for prediction.



Table 1.2. Ammonia guidelines for protection of aquatic life at varying pH and temperature (continued).
Total ammonia-N, as mg/L

Temperature - pH
Celsius
8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7 9.8 9.9 | 10.0
0 191 | 1.52 | 1.21 [0.967(0.771]0.616 |0.492 | 0.394 | 0.316 | 0.255|0.205|0.166|0.135|0.111 | 0.091 | 0.076 | 0.063 | 0.053 | 0.046 | 0.040 | 0.035
1 1.76 | 1.40 | 1.12 (0.890(0.710| 0.567 ||0.454 | 0.364 | 0.292 | 0.235|0.190 | 0.154|0.126 | 0.103 | 0.085 | 0.071 | 0.059 | 0.050 | 0.043 [ 0.038 | 0.033
2 1.62 | 1.29 | 1.03 [0.820(0.655|0.523|0.419|0.336|0.270|0.218 | 0.176 | 0.143|0.117 | 0.096 | 0.080 | 0.066 | 0.056 | 0.048 | 0.041 [ 0.036 | 0.032
3 1.49 | 1.19 [0.948|0.756 [ 0.604| 0.483 |0.387 | 0.311|0.250|0.202 | 0.163|0.133|0.109 | 0.090 | 0.074 | 0.062 [ 0.053 | 0.045| 0.039 | 0.034 | 0.030
4 1.38 | 1.10 [{0.875(0.698 [ 0.558| 0.446 |0.358 | 0.287|0.231|0.187|0.152|0.124|0.102 | 0.084 | 0.070 | 0.059 | 0.050 | 0.043 | 0.037 [ 0.033 | 0.029
5 1.27 | 1.01 |0.807 | 0.645 |[0.515| 0.412 |0.331 | 0.266 | 0.215 | 0.174 | 0.141 | 0.115| 0.095 | 0.079 | 0.066 | 0.055 [ 0.047 | 0.041 | 0.036 | 0.031 | 0.028
6 1.17 | 0.935|0.746 | 0.596 | 0.476| 0.382 |0.306 | 0.247 | 0.199 | 0.161 | 0.131 | 0.108| 0.089 | 0.074 | 0.062 | 0.052 [ 0.045| 0.039| 0.034 | 0.030 | 0.027
7 1.08 | 0.864 | 0.689 | 0.551 [ 0.441| 0.353 |0.284 | 0.229 | 0.185 | 0.150 | 0.122 | 0.100| 0.083 | 0.069 | 0.058 | 0.049 [ 0.042 | 0.037 | 0.033 | 0.029 | 0.026
8 1.00 | 0.799 | 0.638 |0.510 | 0.408| 0.327 |0.263 | 0.212 | 0.172 | 0.140 | 0.114 | 0.094| 0.078 | 0.065 | 0.055| 0.047 | 0.040 | 0.035 | 0.031 | 0.028 | 0.025
9 0.926 | 0.739 | 0.590 | 0.472 | 0.378| 0.304 | 0.244 | 0.197 | 0.160 | 0.130 | 0.107 | 0.088| 0.073 | 0.061 | 0.052 | 0.044 [ 0.039 | 0.034 | 0.030| 0.027 [ 0.025
10 0.858 | 0.684 | 0.547 | 0.438 | 0.351| 0.282 |0.227 | 0.184 | 0.149 | 0.122 | 0.100 | 0.083| 0.069 | 0.058 | 0.049 | 0.042 | 0.037 | 0.032 | 0.029 | 0.026 | 0.024
[ 11 0.79410.634 | 0.507 /0.406 | 0.326} 0.262 |0.211 | 0.171 | 0.139 | 0.114 | 0.093 | 0.077| 0.065 | 0.055 | 0.047 | 0.040| 0.035| 0.031 | 0.028 | 0.025 | 0.023
12 0.736 | 0.588 1 0.470|0.377 | 0.302 | 0.243 | 0.197 | 0.159 | 0.130 | 0.106 | 0.088 | 0.073| 0.061 | 0.052 | 0.044 | 0.038 | 0.034 | 0.030| 0.027 [ 0.025| 0.023
13 0.683 | 0.546 | 0.437 | 0.350 | 0.281 | 0.227 | 0.183 | 0.149 | 0.121 | 0.100 | 0.082 | 0.069| 0.058 | 0.049 | 0.042 | 0.037 [ 0.032 | 0.029| 0.026 | 0.024 | 0.022
14 0.634 | 0.506 | 0.406 | 0.325 | 0.262 | 0.211 | 0.171 | 0.139 | 0.114 | 0.093 | 0.077 | 0.065| 0.055 | 0.047 | 0.040 | 0.035 | 0.031 | 0.028 | 0.025| 0.023 | 0.022
15 0.588|0.4710.377 | 0.303 | 0.244 | 0.197 | 0.159 | 0.130 | 0.106 | 0.088 | 0.073 | 0.061| 0.052 | 0.044 | 0.038 | 0.034 | 0.030| 0.027| 0.025 | 0.023 | 0.021
16 0.547| 0.438 | 0.351 | 0.282 | 0.227 | 0.184 | 0.149 | 0.122 | 0.100 | 0.082 | 0.069 | 0.058| 0.049 | 0.042 | 0.037 | 0.032 [ 0.029 | 0.026| 0.024 | 0.022 | 0.021
17 0.508 | 0.407 | 0.327 | 0.263 | 0.212 | 0.171 | 0.139 | 0.114 | 0.094 | 0.078 | 0.065 | 0.055| 0.047 | 0.040 | 0.035 | 0.031 [ 0.028 | 0.025| 0.023 | 0.022 | 0.021
18 0.473|0.379 | 0.304 | 0.245 | 0.198 | 0.160 | 0.131 | 0.107 | 0.088 | 0.073 | 0.061 | 0.052 | 0.044 | 0.039 | 0.034 | 0.030 | 0.027 | 0.025 | 0.023 | 0.021 | 0.020
19 0.440 | 0.353 | 0.284 | 0.229 | 0.185 | 0.150 | 0.122 | 0.100 | 0.083 | 0.069 | 0.058 | 0.049| 0.042 | 0.037 | 0.033 | 0.029 | 0.026 | 0.024 | 0.022 [ 0.021 | 0.020
20 0.4100.329 | 0.265 | 0.213 |0.173 | 0.140 | 0.115 | 0.094 | 0.078 | 0.065 | 0.055 | 0.047| 0.041 | 0.035|0.031| 0.028 | 0.026 | 0.024 | 0.022 [ 0.021 | 0.020
21 0.383 | 0.307 | 0.247 | 0.200 | 0.162 | 0.132 | 0.108 | 0.089 | 0.074 | 0.062 | 0.052 | 0.045|0.039 | 0.034 | 0.030| 0.027 [ 0.025| 0.023 | 0.021 | 0.020 | 0.019
22 0.357|0.287 |0.231 {0.187 | 0.152 | 0.124 | 0.101 | 0.084 | 0.070 | 0.059 | 0.050 | 0.043| 0.037 | 0.033 | 0.029 | 0.026 | 0.024 | 0.022 | 0.021 [ 0.020 | 0.019
23 0.333/0.268|0.216 | 0.175 | 0.142 | 0.116 | 0.095 | 0.079 | 0.066 | 0.056 | 0.047 | 0.041| 0.036 | 0.032 | 0.028 | 0.026 | 0.024 | 0.022 | 0.021 [ 0.020 | 0.019
24 0.311|0.251 | 0.202 | 0.164 | 0.133 | 0.109 | 0.090 | 0.075 | 0.063 | 0.053 | 0.045 | 0.039| 0.034 | 0.030| 0.027| 0.025 [ 0.023 | 0.022 | 0.020| 0.019 | 0.019
25 0.291 | 0.235|0.189 | 0.154 | 0.125 | 0.103 | 0.085 | 0.071 | 0.059 | 0.050 | 0.043 | 0.038| 0.033 | 0.029 | 0.027 | 0.024 | 0.023 | 0.021 | 0.020 ({0.019 | 0.018
26 0.272|0.220|0.178 | 0.144 |0.118 | 0.097 | 0.080 | 0.067 | 0.056 | 0.048 | 0.041 | 0.036| 0.032 | 0.028 | 0.026 | 0.024 | 0.022 | 0.021 | 0.020 [ 0.019 | 0.018
27 0.255|0.206 | 0.167 | 0.136 | 0.111 | 0.091 | 0.076 | 0.063 | 0.054 | 0.046 | 0.040 | 0.035|0.031 | 0.028 | 0.025| 0.023 [ 0.022 | 0.020| 0.019|0.019 | 0.018
28 0.239/0.193 | 0.157 | 0.128 | 0.105 | 0.086 | 0.072 | 0.060 | 0.051 | 0.044 | 0.038 | 0.033| 0.030| 0.027 | 0.025| 0.023 | 0.021 | 0.020| 0.019 | 0.018 | 0.018
29 0.224|0.181 | 0.147 | 0.120 | 0.099 | 0.082 | 0.068 | 0.057 | 0.049 | 0.042 | 0.036 | 0.032| 0.029 | 0.026 | 0.024 | 0.022 | 0.021 | 0.020| 0.019 | 0.018 | 0.018
30 0.210|0.170|0.138 | 0.113 | 0.093 | 0.077 | 0.065 | 0.054 | 0.046 | 0.040 | 0.035| 0.031| 0.028 | 0.025| 0.023 | 0.022 | 0.021 | 0.020| 0.019| 0.018 | 0.018
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Table 1.2. Ammonia guidelines for protection of aquatic life at varying pH and temperature (concluded).
Total ammonia-N, as mg/L

Source: CCME 2001
Values falling outside the shaded region should be used with caution.
To calculate un-ionized ammonia fraction (f): f = 1/[10Pka—PH) +1]
where pKa =0.0901821 + 2729.92/T

T=Temperature in K

T(in K) =T (in 2C) + 273.15
Total Ammonia Guideline (as N) = (0.019/f) *0.8224

To convert to mg/L total ammonia, multiply the corresponding guideline value by 1.216.

Temperature = 11deg C
=284.15K

pKa = 0.0901821 + 2729.92/T
=0.0901821 + 2729.92/284.15
=9.6975

Un-ionized ammonia fraction (f) = 1/[10"(pKa-pH) + 1]
= 1/[10"(9.6975-8.5) + 1]
=0.05967 or 5.9%

Assuming a TAN limit of 15 mg/L, we get an un-ionized ammonia concentration = 5.9% x 15
= 0.885 mg/L

Mar 28, 2018 Environmental Quality Guidelines for Alberta Surface Waters
© 2018 Government of Alberta
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20/ 3“ ANNUAL REPORT - WASTEWATER TREATMENT FACILITIES (Mechanical)
ALBERTA ENVIRONMENTAL PROTECTION & ENHANCEMENT ACT
COMMUNITY NAME: VH IQ{QE Otc Cé‘w hae APPROVALNO. 494 -07 ~wv o

A. PERFORMANCE DATA SUMMARY Insert Average Monthly Results

e TR JAN FEB MAR APR MAY JUN JUL AUG | SEPT | OCT | NOV DEC | TOTAL AVG.
[Flows (m3) [3SZ| 135 2998 12072| 2435 (2021|1723 ] ISt | 1415 |23 (518 1,319 |20,599 |(,715.75]
lBobs Raw | 3b5 352] 273 | /33 | 183:Z) 172.5] 303 | 2] 4951 156 | 422 | 329 |3,1449 312
1SS Raw | 7036 699 | 64T | 232 | 1275 Zob | 53b ] 2{b | 705 | 513 | 29F |30 53455 445 9
TsS -Treated | (& | 27] /2 | 2] |30 37 173 152 | 65 208|218 [14.4 | 200.2] 1.3
Bol treated| 9 | 725 771/12 122 |95 34 1 3.2 22 7.9 108 ] [v2.15] §-5¢
By W LAWY AW AV AV A AV AR AW AV /A WA

D. COMMENTS/SUMMARY OF NOTIFICATIONS AND CORRECTIVE ACTIONS TAKEN. (Add additional pages if necessary)

To be submitted prior to February 28 for the previous year to Alberta Environment

(Fax No. 340-5022) Attn: Municipal Approvals



B\fa(swwater Treatment Plant

7

Year End Report

Village of Caroline Wastewater Treatment Facility 2014
Approval: 494-02-00

January February March April May June July August | September | October | November | December || Annual
Influent flow (m3)
Total 6758.0 6138.0 7631.0 9178.0 7751.0 8501.0 6477.0 6351.0 7212.0 6592.0 6302.0 6631.0 85562.0
Min 190.0 171.0 185.0 195.0 215.0 171.0 158.0 186.0 181.0 173.0 170.0 186.0 158.0
Max 698.0 846.0 880.0 1175.0 1019.0 866.0 638.0 848.0 798.0 940.0 693.0 799.0 1175.0
AVE_ 298.55 314.05 354.38 439.33 373.10 396.67 287.23 318.15 334.81 300.00 322.74 329.27 339.02
Effluent flow (m3)
Total 6758.0 6138.0 7631.0 9178.0 7791.0 8501.0 6477.0 6351.0 7212.0 6592.0 6302.0 6631.0 85562.0
Min 190.0 171.0 189.0 195.0 215.0 171.0 158.0 186.0 181.0 173.0 170.0 186.0 158.0
Max 698.0 846.0 880.0 1175.0 1019.0 866.0 638.0 848.0 798.0 940.0 693.0 799.0 1175.0
A\rg 298.5 314.1 3544 439.3 373.1 396.7 287.2 318.2 334.8 300.0 322.7 329.3 339.0
Influent BOD (mg/L)
Min 237.0 193.0 123.0 146.0 118.0 210.0 227.0 183.0 283.0 210.0 257.0 43.0 43.0
Max 827.0 239.0 294.0 648.0 289.0 306.0 858.0 366.0 835.0 356.0 506.0 261.0 858.0
Avg 437.8 211.7 185.5 268.8 191.5 240.3 437.2 259.8 516.2 275.3 363.3 104.4 291.0
Effluent BOD
Min 24.00 48.0 52.0 37.0 12.0 7.0 3.0 3.0 4.0 6.0 3.0 3.0 3.0
Max 43.00 63.0 70.0 65.0 27.0 15.0 12.0 6.0 13.0 11.0 7.0 7.0 70.0
Av§ 32.25 53.33 60.75 53.00 20.25 11.00 6.20 4.75 7.80 8.50 5.00 5.00 22.32
Influent TSS (mg/L)
Min 107.00 85.0 123.0 70.0 74.0 178.0 209.0 92.0 233.0 291.0 148.0 201.0 70.0
Max 1200.00 153.0 381.0 893.0 237.0 381.0 1224.0 634.0 1072.0 440.0 308.0 455.0 1224.0
AVE 565.25 112.67 252.00 287.80 133.75 266.25 492.80 281.50 531.60 350.00 260.00 301.80 319.62
Effluent TSS (mg/L)
Min 20.0 23.0 10.0 14.0 19.0 9.0 5.0 3.0 7.0 14.0 9.0 10.0 3.0
Max 25.0 31.0 17.0 58.0 61.0 29.0 9.0 15.0 35.0 26.0 13.0 15.0 61.0
Avg 23.50 25.67 13.75 24.40 36.25 21.75 6.80 71.75 16.20 20.00 11,25 13.00 18.36

aM



CAMATIASS WATER SERACTS I

VILLAGE OF CAROLINE ANNUAL WATEWATER SUMMARY 2015
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( ( (
Village of Caroline
Village of Caroline Annual Waste water Summary 2016
Approval # 00000494-2016
Ilmuar\r [Fehruary IMay l1une | Eiuiy l‘ g |septemb EDctoher |[November {December [Totzl |Average 1
Lagoon 4537 4395 5844 5285 5045 4369 Total 5218 6108 4525 4486 4218 5469 4958 5102
meter &7 127 156 134 97 120 Min 134 i21 118 116 117 130 1457 121.4
Influent (Raw 180 214 264 261 201 234 | Max 304 335 238 236 177 292 2936 244.7
well) 134 171 189 176 163 “"! g 217 228 195 158 161 211 2149 179.1
40.5 49.5 28.7 32.8] 30.7 72| Min 38 12.6 47 54 37 28.3 471.1 39.26
Tss 92 158 150 129 107 91| Max &0 18.7 159 203 174 132 1474.7 122.89
il 65.13 91.25 B8.98 86.24 50.93 77|Average 43 16 101 114 95 69.9 904.43 75.37
62.3 72.9 37.3 66.4 65.3 86.7|Min 38.3 14.4 45.3 64.6 55.8 48 657.3 54.78
BOD 129 146 157 121 98.1 143 |Max 82.1 42.8 84.9 152 139 135 1429.9 119.16
100.58 104.2 91.88 91.98 88.33 110.6 |Average 56.7 26.9 62 106 94.25 90.2 1023.62 85.3
7.69 7.55 7.76 7.6 7.44 7.75|Min 7.57 7.56 7.6 7.7 7.71 7.82 91.75 7.65
PH 7.93 8.15 8.04 7.72 7.73 7.92{Max 8.04 7.64 7.79 7.87 7.9 8.01 94.74 7.9
7.81 7.85 7.9 7.66 7.59 7.84|Average 7.81 7.6 1.7 7.82 7.8 7.91 93.29 7.77
5197 5570 5393 5228 5129 489611'0“! 5209 4919 4283 4061 3418 3375 56678] 4723.17 \54
Lagoon Flow 172 186 173 177 166 168{Min 160 133 70 62 47 15 1529 127.4
Meter M3 198 222 207 210 196 214 Max 210 210 174 167 137 119 2264 188.6
186 199 193 187 183 140]Average 186 176 122 116 98 96 1882 156.8
10.3 8.2 9.4 11.2 24.5 10.2|Min 4.2(<3 3 3.4 6.2 8 98.6| 16.43333333
185 14 125 11.7 94/ 53 SZIMilx 27 6 5.11 5.4 11.2 9.2 301.11} 45.324561538
12.68 10.39 10.63 42.96 35.68 31.1|Averag 126 4.3 3.7 4.7 8.73 8.58 186.05| 28.62307692
11.9 102 10.4 9.54 10.5|<2.0 Min <2 <2 <2 <2 2.32 4.59 59.45 14.8625
BOD 14.4 13.6 12.6 20 14.8 11.9|Max 3|<3 2.12{<2 3.94 5.94 102.3 18.6
Effluent 13.25 115 11.33 14.37 12.6 4.95|Average 2.5 2.3 2|<2 2.89 5.17 82.86 13.81
7.43 7.32 7.5 7.63 7.93 7.66|Min 7.83 7.76 7.85 7.92 7.95 7.87 92.45| 14.22307692
PH 7.78 7.51 7.56 8.43 8.14 7.93 | Max 7.94 7.9 7.88 8.07 8.15 7.99 95.28| 14.65846154
7.65 7.46 7.53 8 8.5 7.81|Averag 7.88 7.85 7.72 7.9 8.05 7.94 94.29| 14.50615385
5.7 4.7 3.4 5.4 B.7 11.4£M|n 13.9 12.4 11.8 8.8 8.4 7.2 101.8 15.66153846
Temp 7.5 8.5 7.7 11.4 13.6 m.lIMu 16.1 15.4 13.2 12.5 12.5 9.9 147.1| 22.63076923
6.75 6 6.13 9.3 11.43 15.1}Average 15 14 13.8 10.3 10.45 5.03 127.29] 19.58307692
A 6.9 10.8 6.7 & s 4.5[Min 4.2 8.8 6.6 5.7 7 8.6 80.8 6.7
b 7.1 11.6 8.4 10 10 7,5|Max 7 9.6 7.9 i0.3 10 11 110.4 9.2
1e 7 11.2 7.3 8 7.5 6|Average 5.6 9.2 7 g 8.5 9.8 95.1 7.9

Operator

Jacob Tricker

Cell 403 846 7454



Village of Caroline

Operator: Jacob Tricker Cell: 1403 846 7454

Village of Caroline Annual Waste water Summary 2017
Approval # 00000494-2017
January February March April May June July August September |October November |December (Total Average
Lagoon 3735 3098 3446 2942 3655 3540|Total 3692 3302 4130 3260 3421 2957 41178 3431
meter 100 96 91 100 99 100{Min 100 105 109 95 103 101 1199 100
Influent 131 136 140 135 142 143(Max 179 140 124 133 121 103 1627 136
(Raw well) 120.5 116 116 118 121 122|Average 119 107 142 116 114 102 1413 118
28.5 45.5 30 15.8 11.5 20|Min 29.3 28.8 30.2 48.3 55.3 68.5 411.7 34
TSS 109 93 117 81.2 55 126(Max 145 81 91 123 155 139 1315.2 110
69 73 62 57 35 79|Average 71.4 57.6 67.3 73 113 97 854.3 71
Influent
37.4 95.6 51 2557 13.5 37|Min 46.2 40.4 34.3 72 92 98.5 643.6 54
BOD 134 156 151 82.8 55.8 95|Max 105 101 125 118 194 199 1516.6 126
84.6 124.4 84 77 44.8 65|Average 71.2 68.4 94.1 85 135 149 1082.5 90
7.78 7.79 7.71 7.57 7.52 7.56(Min 7.69 7.62 7.81 7.69 7.79 7.77 92.3 7.7
PH 8.14 8.15 8.7 7.8 7.7 7.86|Max 7.79 7.69 7.93 7.86 8.05 8.17 95.84 8
7.96 7.95 7.91 7.71 7.61 7.7|Average 7.7 7.66 7.8 7.8 7.9 7.96 93.66 7.8
3511 2912 3239 2765 3436 3328|Total 3241 3049 3755 2856 2947 2265 37304 3109
Lagoon Flow 94 90 86 94 92 93|Min 84 81 88 98.4 83 72.7 1056.1 88
Meter M3 123 130 134 129 133 131|Max 126 109 137 105 103 78.6 1438.6 188.6
113 110 110 112 113 114|Average 104 98 129 102 98 73.1 1276.1 106
7.6 6.27 9.4 13.5 14.5 5.86(Min 6.8 3 3.5 3.6 4.6 5.14 83.77 7
TSS 28.4 10 14.2 34.4 81.2 51.5|Max 18.2 17 23.9 6.62 14.2 37 336.62 28
18 7.53 11.1 20.65 37.7 24.27|Average 11.4 8.1 12.4 5.5 8.15 12.9 177.7 15
6.93 5.79 11.5 10.9 6.79 2|Min 2 2.02 2 2 2.1 5.05 59.08 4.9
BOD 9.29 11.2 15.8 14.5 15.8 7.24|Max 3 3 3 3 4.04 6.4 96.27 8.1
8.11 7.74 13.8 12.03 9.5 3.6|Average 2.6 2.4 2.2 2.3 3.2 5.73 73.21 6.1
Effluent
7.81 7.72 7.73 7.84 8.13 7.89(Min 7.91 7.93 7.86 7.87 7.81 7.69 94.19 7.85
PH 7.87 7.97 7.94 8.15 8.6 8.13|Max 8 8.01 7.96 8.12 8.04 7.82 96.61 8.05
7.84 7.83 7.78 8.03 8.33 8|Average 7.97 7.98 7.9 7.9 7.9 7.76 95.22 7.9
8 7.2 3.3 9.4 9.8 14|Min 16.9 14.3 11.9 7.7 3.7 2.5 108.7 9.06
Temp 9 je3) 7 9.5 12.2 17.1|Max 18.3 18.7 18.9 il il 5.2 53 140.6 ililyy/
8.5 7.3 5.88 9.45 11.33 11.17|Average 17.5 16 14.3 7.9 4.3 4.1 117.73 9.8
Disolved 12.2 12 8.5 10.4 6.76 2|Min 4.75 4.81 5.7 9 12.5 11.8 100.42 8.4
Oxyeen 125, 12.8 12.3 1’5525, 13.32 6.03|Max Vel 6.7 7.6 10.7 14 13.5 132.1 11
e 12.55 12.58 9.89 12.24 10.04 4.1|Average 5.6 5.96 6.6 10 133 12.75 115.61 9.6
Ammonia 11..5 21 19.8 21 15.1 14.9|Min 5.52 0.71 0.98 1.6 2.13 6.84 121.1 10.1
Eff Nitrozen 2151\ 37.9 27.8 25.8 21.6 18.6|Max 16.8 3.09 1.85 2.05 4.31 13 193.9 16.2
: 17.3 25.7 25.6 23 18.6 16.9|Average 11.7 1.34 1.44 1.8 3.15 9.89 156.4 13
Total 3.39 3.44 3.43(Min 2.55 2.3 2.87 2.06 2.09 2.66 24.8 2.8
Eff Phosphorus 3.64 4.25 4.57|Max 4.26 2.84 3.55 2.81 2.37 5.12 334 3.7
o 3.54 3.93 4.1|Average 3.4 2.5 3.19 2.4 2.3 3.41 28.5 3.2
Eff Unionized
Ammonia 0.0206 0.316 0.494




Village of Caroline

Operator: Jacob Tricker Cell: 1403 846 7454

Village of Caroline Annual Waste water Summary 2018
Approval # 00000494-2018
January February March April May June July August September |October November |December (Total Average

Lagoon 3728 2860 2776 3049 2905 3694|Total 2901 3509 3049 2741 2984 3126 37322 3110
mgeter 594 120 104 708 701 631(Min 718 625 726 420 102 500 5949 495
Influent 1020 736 704 801 761 875|Max 736 726 821 803 744 716 9443 786
745 714 665 707 726 738|Average 725 701 762 685 596 625 8389 699
49.5 69.3 62 31 19 56|Min 52 103 45 108 45 87 726 60
Influent TSS 190 180 99 127 96 132(Max 241 608 90 187 121 136 2207 183
87.7 120 76 67 57 100|Average 121 386 71 152 77 110 1424 118

(weekly

Fridays) -

98 119 91.6 67.8 32 68|Min 69 125 59 110 71 139 1048 87
BOD 204 288 219 149 140 129(Max 243 273 134 189 137 203 2308 192
139 206 129 89.6 82 106|Average 130 229 93 139 105 171 1618 134
7.89 7.95 7.88 7.62 7.62 7.69(Min 7.62 7.7 7.78 7.7 7.89 7.85 93 7.76
PH 8.32 8.24 8.12 8.07 7.93 7.86|Max 8.07 7.83 7.95 7.9 8.06 8.08 96 8
8.1 8.1 8 54.6 7.8 7.78|Average 7.75 7.76 7.9 7.82 7.9 7.9 141 ililyy/
2794 2371 2553 2528 2321 2658|Total 2435 2607 2498 2358 2676 2757 30556 2546
Lagoon Flow 445 99 95 587 560 454|Min 603 475 595 384 93 433 4823 401
Meter (Eff) 765 610 647 664 608 630|Max 618 537 673 672 672 644 7740 645
558 588 616 588 580 531|Average 608 521 624 589 535 551 6889 574
8.13 9.33 11 10.2 10.9 26.4(Min 6.8 4.2 3 3.8 4.12 7 105 8.7
TSS 12.8 11 13.8 17.5 46 40|Max 18.3 14.8 12.8 25.6 8.89 12.8 228 19
10.4 10.6 12.3 12.6 22 30|Average 10 9 8.3 10.7 6.7 10 149 12
4.15 6.27 9.63 12.7 7 4.2|Min 2 2 2 2 2.1 6.3 59.7 4.9
Effluent BOD 7.13 ililyy/ 11.6 20.6 18 7.3|Max 2.5 2 2 223) 5 10.2 90 7.5
6.4 9.1 10.7 15.4 12 6.2|Average 2.2 2 2 2.1 3.7 7.9 76 6

(weekly
Fridays) 7.59 7.54 7.53 7.53 7.75 7.9]Min 7.78 7.65 7.61 7.7 7.67 7.49 917 7.6
PH 7.64 7.68 7.63 7.62 8.27 8.1|Max 7.9 7.83 7.66 7.77 7.82 7.58 93.5 7.79
7.6 7.6 7.6 7 7 8|Average 7.75 7.7 7.63 7.7 7.7 7.5 90 7.56
1.1 0 1.7 3.4 9.8 12.8|Min 14.8 11 6.5 4.9 1.3 0 67 5.6
Temp 4 2.6 4 je3) 16 17|Max 18.8 1'5%, 11.4 6.4 6.4 6.9 116 9.7
2.8 1.2 2.5 4.6 12 14.6|Average 16.7 13.3 8.9 5.7 3 3.3 88.6 7.3
Disolved 5.85 4.15 2.5 0.5 1.3 0.5|Min 0.4 0.9 2.95 4.2 5.2 2.2 30.6 2.55
Oxyeen 10.5 10 4.1 3 8 7.25|Max 3.15 3 4 5 7.5 10.75 76.2 6.3
e 8.2 6.1 3.2 13 3.9 2.4|Average 1.48 2.05 3.39 46 6.34 5.18 48.1 2.01
Ammonia 14.4 20.6 26.8 33.5 25.8 16.8|Min 12.8 4.21 3.09 3.3 5.02 10.5 176.8 14.7
Eff Nitrozen 19.9 25.9 33.3 56.3 29.4 27.8|Max 16.4 10.1 4.45 4.5 12.3 15.4 2555 21.3
: 8.2 23.5 29.9 40.3 28 21|Average 12.3 6.76 3.5 4 7.7 13.3 198.3 16.5
Total 3.3 3.82 4.39 4.94 4.39 4.83|Min 4.97 3.69 3 2.48 2.66 3.52 45.9 3.8
Eff Phosphorus 3.65 4.2 5.07 5.59 5.1 5.4|Max 5.58 4.57 3.57 2.68 3.34 4.12 52.8 4.4
o 3.5 3.9 4.6 5.32 4.8 5.21(Average 5.3 4.06 3.3 2.6 2.95 3.86 49.4 4.1
Eff Unionized 0.359 0.414 0.673 0.335 0.207 0.103 0.122 2.213 0.316
Ammonia 0.405 0.611 ile3 2.04 0.207 0.167 0.24 5.21 0.744
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2910 12TH STREET NE

CALGARY, ALBERTA
@ @ @ [ ab . CANADA T2E 7P7
i | TEL (403)735-2005

aboratories FAX (403)735-2771

http://www.agatlabs.com

CLIENT NAME: WSP CANADA INC.
4407-45A AVENUE, BAY 204
ROCKY MOUNTAIN HOUSE, AB T4T1A3
(403) 845-5662

ATTENTION TO: TINA MEWS
PROJECT: 171-00699-00
AGAT WORK ORDER: 17C294743
WATER ANALYSIS REVIEWED BY: Krystyna Krauze, Senior Analyst
DATE REPORTED: Dec 21, 2017
PAGES (INCLUDING COVER): 10
VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (403) 735-2005

*NOTES

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AG@AT Laboratories (V1) Page 1 of 10
Member of: Association of Professional Engineers and Geoscientists of Alberta AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
(APEGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) 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.
Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



R . 2910 12TH STREET NE
. @@ @ ll_T" Certificate of Analysis CALGARY. ALBERTA
: CANADA T2E 7P7
[ .aboratories AGAT WORK ORDER: 17C294743 TEL (403)735.2005

PROJECT: 171-00699-00 FAX (403)735-2771

http://www.agatlabs.com
CLIENT NAME: WSP CANADA INC. ATTENTION TO: TINA MEWS
SAMPLING SITE: SAMPLED BY:

Microbial Analysis - Total, Fecal, E. Coliforms

DATE RECEIVED: 2017-12-13 DATE REPORTED: 2017-12-21
Sample Sample Sample
SAMPLE DESCRIPTION: Location #1 Location #2 Location #3
SAMPLE TYPE: Water Water Water
DATE SAMPLED:  2017-12-13 2017-12-13 2017-12-13
Parameter Unit G/S RDL 8973639 8973640 8973641
Total Coliforms (MF) CFU/100 mL 10 160 300 340
Fecal Coliforms (MF) CFU/100 mL 1 8 6 7
Escherichia coli in Water CFU/100 mL 1 15 19 12
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

8973639-8973641 Results for fecal coliforms and E. Coli from two separate plates, values are within duplicate criteria.

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1) Page 2 of 10
Results relate only to the items tested and to all the items tested
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CLIENT NAME: WSP CANADA INC.

SAMPLING SITE:

Certificate of Analysis

AGAT WORK ORDER: 17C294743
PROJECT: 171-00699-00
ATTENTION TO: TINA MEWS

SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Routine Chemistry Water Analysis
DATE RECEIVED: 2017-12-13 DATE REPORTED: 2017-12-21
Sample Sample Sample
SAMPLE DESCRIPTION: Location #1 Location #2 Location #3
SAMPLE TYPE: Water Water Water
DATE SAMPLED: 2017-12-13 2017-12-13 2017-12-13
Parameter Unit G/S RDL 8973639 8973640 8973641

pH pH Units 7.0-10.5 N/A 8.39 8.43 8.46
p - Alkalinity (as CaCO3) mg/L 5 <5 <5 6
T - Alkalinity (as CaCO3) mg/L 5 276 279 288
Bicarbonate mg/L 5 329 329 337
Carbonate mg/L 5 <5 6 7
Hydroxide mg/L 5 <5 <5 <5
Electrical Conductivity uS/cm 5 484 490 496
Chloride mg/L (250) 1 3 3 3
Fluoride mg/L 15 0.01 0.08 0.08 0.08
Nitrate mg/L 45 0.1 1.0 1.0 11
Nitrate-N mg/L 10 0.02 0.23 0.23 0.25
Nitrite mg/L 3 0.05 <0.05 <0.05 <0.05
Nitrite-N mg/L 1 0.01 <0.01 <0.01 <0.01
Nitrate+Nitrite - Nitrogen mg/L 0.02 0.23 0.23 0.25
Sulfate mg/L (500) 1 4 4 4
Dissolved Calcium mg/L 0.3 70.6 72.0 72.8
Dissolved Magnesium mg/L 0.2 22.0 21.2 22.6
Dissolved Sodium mg/L 0.6 53 5.7 5.7
Dissolved Potassium mg/L 0.6 11 11 11
Dissolved Iron mg/L 0.1 <0.1 <0.1 <0.1
Dissolved Manganese mg/L 0.005 0.006 0.017 0.008
Calculated TDS mg/L 0.6 269 276 283
Sodium Adsorption Ratio N/A 0.14 0.15 0.15
Hardness mg CaCO3/L 1 267 267 275
lon Balance % 1 100 97 97

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested and to all the items tested

Page 3 of 10




2910 12TH STREET NE

Certificate of Analysis CALGARY. ALBERTA
| @ @ @ 1 AGAT WORK ORDER: 17C294743 L (403)735.2008
. TEL (403)735-2005
i | [Laboratories ) FAX (403)735-2771
PROJECT: 171-00699-00 http://www.agatlabs.com
CLIENT NAME: WSP CANADA INC. ATTENTION TO: TINA MEWS
SAMPLING SITE: SAMPLED BY:
Routine Chemistry Water Analysis
DATE RECEIVED: 2017-12-13 DATE REPORTED: 2017-12-21
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard: Refers to 2017 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.
8973639-8973641 < - Values refer to Report Detection Limits.

If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1) Page 4 of 10
Results relate only to the items tested and to all the items tested
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Certificate of Analysis

AGAT WORK ORDER: 17C294743
PROJECT: 171-00699-00

CLIENT NAME: WSP CANADA INC.
SAMPLING SITE:

ATTENTION TO: TINA MEWS
SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Water Analysis - BOD, CBOD, COD, Diss. Oxygen, O-PO4, TKN, T-P, TSS,

DATE RECEIVED: 2017-12-13 DATE REPORTED: 2017-12-21
Sample Sample Sample
SAMPLE DESCRIPTION: Location #1 Location #2 Location #3
SAMPLE TYPE: Water Water Water
DATE SAMPLED: 2017-12-13 2017-12-13 2017-12-13
Parameter Unit G/S RDL 8973639 8973640 8973641
Biochemical Oxygen Demand (BOD) mg/L 2 <2 <2 <2
CBOD - Carbonaceous mg/L 2 <2 <2 <2
Chemical Oxygen Demand mg/L 1 <1 <1 <1
Dissolved Oxygen mg/L 0.1 3.7 5.7 3.8
Orthophosphate mg/L 0.15 <0.15 <0.15 <0.15
Total Kjeldahl Nitrogen mg/L 0.1 <0.1 0.3 <0.1
Total Phosphorus mg/L 0.08 <0.08 <0.08 <0.08
Total Suspended Solids mg/L 2 <2 <2 <2

Comments: RDL - Reported Detection Limit;

G/ S - Guideline / Standard

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested and to all the items tested

Page 5 of 10




2910 12TH STREET NE
CALGARY, ALBERTA

L b CANADA T2E 7P7

i | i TEL (403)735-2005
a oratorles FAX (403)735-2771
http://www.agatlabs.com

Quality Assurance

CLIENT NAME: WSP CANADA INC. AGAT WORK ORDER: 17C294743
PROJECT: 171-00699-00 ATTENTION TO: TINA MEWS
SAMPLING SITE: SAMPLED BY:
Water Analysis
RPT Date: Dec 21, 2017 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Accgp}able Accgp}able Accgpyable
PARAMETER Batch Sample Dup #1 | Dup#2 | RPD Blank Ms/e;slﬂéed Limits Recovery Limits Recovery Limits

Lower | Upper Lower [ Upper Lower [ Upper
Routine Chemistry Water Analysis
pH 8973461 7.91 7.92 0.1% N/A 99% 90% 110%
T - Alkalinity (as CaCO3) 8973461 616 612 0.7% <5 106% 80% 120%
Electrical Conductivity 8973461 1200 1200 0.0% <5 102% 80% 120%
Chloride 8972743 91 91 0.0% <1 106% 80% 120% 106% 80% 120%  NA 80% 120%
Fluoride 8972743 <0.06 <0.06 NA <0.01 102% 80% 120% 100% 80% 120% 104% 80% 120%
Nitrate 8972743 146 144 1.4% <0.1 113% 80% 120% 111% 80% 120%  NA 80% 120%
Nitrite 8972743 1.46 1.53 4.7% <0.05 91% 80% 120% 91% 80% 120% 100% 80% 120%
Sulfate 8972743 81 78 3.8% <1 105% 80% 120% 103% 80% 120%  NA 80% 120%
Dissolved Calcium 8971854 64.1 63.1 1.6% <03 103% 80% 120% 109% 80% 120%  NA 80% 120%
Dissolved Magnesium 8971854 49.8 49.4 0.8% <0.2 106% 80% 120% 102% 80% 120%  NA 80% 120%
Dissolved Sodium 8971854 19.4 19.0 2.1% <0.6 101% 80% 120% 102% 80% 120%  NA 80% 120%
Dissolved Potassium 8971854 1.8 17 NA <0.6 95% 80% 120% 95%  80% 120% 90%  80% 120%
Dissolved Iron 8971854 <0.1 <0.1 NA <0.1 103% 80% 120% 93%  80% 120% 94% 80% 120%
Dissolved Manganese 8971854 0.009 0.008 NA <0.005 105% 80% 120% 101% 80% 120% 103% 80% 120%
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and 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 48 hours in Alberta and 72 hours in British Columbia.
Routine Chemistry Water Analysis
pH 8972156 7.89 7.90 0.1% N/A 100% 90% 110%  NA NA
T - Alkalinity (as CaCO3) 8972156 679 679 0% <5 107% 80% 120% NA NA
Electrical Conductivity 8972156 1670 1670 0% <5 104% 80% 120% NA NA
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and 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 48 hours in Alberta and 72 hours in British Columbia.
Microbial Analysis - Total, Fecal, E. Coliforms
Total Coliforms (MF) 2203 639 160 180 11.8% <1
Fecal Coliforms (MF) 2203 639 8 6 NA <1
Escherichia coli in Water 2203 639 15 16 6.5% <1
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
Water Analysis - BOD, CBOD, COD, Diss. Oxygen, O-PO4, TKN, T-P, TSS,
Biochemical Oxygen Demand 5669 639 <2 <2 NA <2 90% 80% 120%
(BOD)
CBOD - Carbonaceous 5669 639 <2 <2 NA <2 87% 80% 120%
Chemical Oxygen Demand 1321 751 10 11 9.5% <1 101% 80% 120% 95%  80% 120% 104% 80% 120%
EAGET 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.

Results relate only to the items tested and to all the items tested
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Quality Assurance

CLIENT NAME: WSP CANADA INC. AGAT WORK ORDER: 17C294743
PROJECT: 171-00699-00 ATTENTION TO: TINA MEWS
SAMPLING SITE: SAMPLED BY:
Water Analysis (Continued)
RPT Date: Dec 21, 2017 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Accgp}able Accgp}able Accgpyable
PARAMETER Batch Sample Dup #1 | Dup#2 | RPD Blank Mt\e/e;slser}ed Limits Recovery Limits Recovery Limits
Lower| Upper Lower [ Upper Lower [ Upper
Dissolved Oxygen 160 639 3.7 3.7 0.0% <0.1
Orthophosphate 8973639 8973639 <0.15 <0.15 NA <0.15 106% 80% 120% 111% 80% 120% 106% 80% 120%
Total Kjeldahl Nitrogen 8973576 1.2 1.1 8.7% <0.1 88% 80% 120% 82% 80% 120% 107% 80% 120%
Total Phosphorus 8969607 0.31 0.31 NA <0.08 98% 80% 120% 97% 80% 120% 97% 80% 120%
Total Suspended Solids 8973639 8973639 <2 <2 NA <2 100% 80% 120% 98% 80% 120%

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

Certified By:

EAGET 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.

Results relate only to the items tested and to all the items tested
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CLIENT NAME: WSP CANADA INC.

PROJECT: 171-00699-00
SAMPLING SITE:

Method Summary

AGAT WORK ORDER: 17C294743
ATTENTION TO: TINA MEWS

SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Water Analysis
Total Coliforms (MF) MIC 0202 SM 9222 B INCUBATOR
Fecal Coliforms (MF) MIC 0203 SM 9222 D INCUBATOR
Escherichia coli in Water MIC 0202 SM 9222 B INCUBATOR
pH INST 0101 SM 4500 H+ PH METER
p - Alkalinity (as CaCO3) INST 0101 SM 2320 B TITRATION
T - Alkalinity (as CaCO3) INST 0101 SM 2320 B TITRATION
Bicarbonate INST 0101 SM 2320 B PC TITRATE
Carbonate INST 0101 SM 2320 B PC TITRATE
Hydroxide WAT 0310 SM 2320 B TITRATION
Electrical Conductivity INST 0101 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 0140 SM 3120 B DW -R ICP/OES
Dissolved Magnesium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Sodium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Potassium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Iron INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Manganese INST 0140 SM 3120 B DW -R ICP/OES
Calculated TDS SM 1030E CALCULATION
Sodium Adsorption Ratio CARTER & GREGORICH 2007 CALCULATION
Hardness SM 2340 B CALCULATION
lon Balance SM 1030E CALCULATION
Biochemical Oxygen Demand (BOD) MIC 1500 SM 5210 B DISSOLVED OXYGEN PROBE
CBOD - Carbonaceous MIC 1500 SM 5210 B DISSOLVED OXYGEN PROBE
Chemical Oxygen Demand INST 0280 SM 410.4 SPECTROPHOTOMETER
Dissolved Oxygen MIC 1500 SM 4500-0 B TITRATION
Orthophosphate INST 0410 SM 4500P DISCRETE ANALYZER
Total Kjeldahl Nitrogen INST 0430 SM 4500-N org D TW AQ-2 DISCRETE ANALYZER
Total Phosphorus WATR 0200; INST 0140 SM 3030 E; SM 3120 B TW ICP/OES
Total Suspended Solids WATR 0600 SM 2540 D GRAVIMETRIC

AG@ET METHOD SUMMARY (V1)

Results relate only to the items tested and to all the items tested

Page 8 of 10
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SAMPLE INTEGRITY RECEIPT

@j @ @j'ﬂ_\ Laboratories FORM

RECEIVING BASICS - Shipping
Company/Consultant:  LUS  CrrawAl  /»nC

Courier: /6 Prepaid  Collect

Wavyhbill#

If multiple sites were submitted at once: Yes @
Custody Seal Intact: Yes No @

TAT: <24hr  24-48hr  48-72he (Rep  Other
Cooler Quantity: |

Branch: EDM GP FN FM RD VAN LYD FS) EST Other:_ —

Temperature (Bottles/Jars only} N/A if only Soil Bags Received
FROZEN ([Please Circle if samples received Frozen)

/ Jar}23+__ +_ = °Cc  2(Bottle/lar) _+ 4+ = o

3 (Bottleflar)___+__+ =__ °C 4(Bottleflar)__+__+ =
S(Bottlefdar)_+ + = °C e(Bottleflar)__+__+_ =_ __°C
7(Bottle/Jar)__+__ +__=__ °C 8{Bottleflar)_+__+ = °C
9{Bottleflar)__+_ + = °C 10(Bottle/lar)__+__ +__=__ °C

({1: mﬁ)re than 10 coolers are received use another sheet of paper and
attac

TIME SENSITIVE ISSUES - Shipping
ALREADY EXCEEDED HOLD TIME? Yes (N3)

Inorganic Tests (Please Circle}(Mibi ) BOD> Nitrate/Nitrite , Turbidity ,
Microtox , Ortho PO4 , Tedlar Bag, Residual Chlorine , Chlorophyll* ,
Chloroamines*

Earliest Expiry: /S T~y S 20pP7

Hydrocarbons: Earliest Expiry

SAMPLE INTEGRITY - Shipping
Hazardous Samples: YES Precaution Taken:

Legal Samples: Yes @

International Samples: Yes @

Tape Sealed: Yes @

Coolant Used: j€epac Bagged-lc\e Free lce  Free Water None

LDGISTICS USE ONLY

Workorder No: ?é f’d/ L‘{ 7 Q/

Samples Damaged: Yes @) If YES why?
No Bubble Wrap Frozen Courier
Other:

Account Project Manager:
above issues; Yes No

have they been notified of the

Whom spoken to;
CPM Initial

Date/Time:

General Comments:

* Subcontracted Analysis {(See CPM)

Date issued: October 05, 2015
Document ID; SR-9505.003

Pagelof1l
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Calgary, Alberta T2E 7P7
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SAMPLE INTEGRITY RECEIPT

@j @ Gﬁ’ﬂ_\ Laboratories FORM

RECEIVING BASICS - Shipping
Company/Consultant: &S/ CoOPPOAR  /rC

Courier: /0 Prepaid  Collect

Waybill#

If multiple sites were submitted at once: Yes @

Custody Seal Intact: Yes No @
TAT: <24hr  24-48hr  48-72hr (Rep  Other
Cooler Quantity: |

Branch: EDM GP FN FM RD VAN LYD FS) EST Other: —

Temperature (Bottles/}ars only} N/A if only Soil Bags Received
FROZEN (Please Circle if samples received Frozen)

/Jar)_-?i+_+_= °C  2(Bottle/lar) _+ + = °C

3 (Bottleflar)___+__ +_=__ °C 4(Bottle/lar)__+__+ = “C
S(Bottlefdar)_+ + = °C e6(Bottleflar)__+__+_ =_ __°C
7(Bottleflar)__+__+__=__ °C 8{Bottleflar)_+__+ = °C
9(Bottleflar)__+_ + =_ °C 10(Bottleflar)__+__ +_ _=__ °C

({1; mﬁ)re than 10 coolers are received use another sheet of paper and
attac

TIME SENSITIVE ISSUES - Shipping
ALREADY EXCEEDED HOLD TIME? Yes (NQ)

Inorganic Tests (Please Circle}(Mibi ) BOD> Nitrate/Nitrite , Turbidity ,
Microtox , Ortho PO4 , Tedlar Bag, Residual Chlorine , Chlorophyll* ,
Chloroamines*

Earliest Expiry: /S oL~y S 20pP7)

Hydrocarbons: Earliest Expiry

SAMPLE INTEGRITY - Shipping
Hazardous Samples: YES Precaution Taken:

Legal Samples: Yes @

International Samples: Yes @

Tape Sealed: Yes @

Coolant Used: [€epac Bagged-lc\e Freelce Free Water None

LUGISTICS USE ONLY

;'uf L‘/ }

Samples Darrlaged Yes @/D) if YES why?

Workorder No:

No Bubble Wrap Frozen Courier
Other:

Account Project Manager:
above issues: Yes No

have they been notified of the

Whom spoken to;
CPM Initial

Date/Time:

General Comments:

* Subcontracted Analysis (See CPM)

Date issued: October 05, 2015
Document ID: SR-9505.003

Pagelofl




2910 12TH STREET NE

CALGARY, ALBERTA

@ @ @ [ ab . CANADA T2E 7P7
i | TEL (403)735-2005

aboratories FAX (403)735-2771

http://www.agatlabs.com

CLIENT NAME: WSP CANADA INC.
237 - 4 AVE SW SUITE 3300
CALGARY, AB T2P 4K3
(403) 271-4442

ATTENTION TO: Tina Mews
PROJECT: 171-00699-00
AGAT WORK ORDER: 18R299491
WATER ANALYSIS REVIEWED BY: Krystyna Krauze, Senior Analyst
DATE REPORTED: Jan 11, 2018
PAGES (INCLUDING COVER): 9
VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (403) 735-2005

*NOTES

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AG@AT Laboratories (V1) Page 1 of 9
Member of: Association of Professional Engineers and Geoscientists of Alberta AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
(APEGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) 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.
Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



2910 12TH STREET NE

) Cer“ﬂcate Of An aIyS|S CALGARY, ALBERTA
' @ @ @ i | i AGAT WORK ORDER: 18R299491 TE (409)755-2008

[Laboratories ) ' FAX (403)735-2771
PROJECT: 171-00699-00 http://www.agatlabs.com
CLIENT NAME: WSP CANADA INC. ATTENTION TO: Tina Mews

SAMPLING SITE: SAMPLED BY:

Microbial Analysis

DATE RECEIVED: 2018-01-03 DATE REPORTED: 2018-01-11
Upstream Downstream
SAMPLE DESCRIPTION: Sample At Discharge Sample
SAMPLE TYPE: Water Water Water
DATE SAMPLED:  2018-01-03 2018-01-03 2018-01-03
Parameter Unit G/S RDL 9000321 9000330 RDL 9000331
Total Coliforms (MF) CFU/100 mL 10 190 750 1 120
Fecal Coliforms (MF) CFU/100 mL 1 4 18 1 18
Escherichia coli in Water CFU/100 mL 1 2 12 1 16
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1) Page 2 of 9
Results relate only to the items tested and to all the items tested




. @ @ @ lF Laboratories

CLIENT NAME: WSP CANADA INC.

SAMPLING SITE:

Certificate of Analysis

AGAT WORK ORDER: 18R299491

PROJECT: 171-00699-00
ATTENTION TO: Tina Mews
SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Routine Chemistry Water Analysis

DATE RECEIVED: 2018-01-03

DATE REPORTED: 2018-01-11

Upstream Downstream
SAMPLE DESCRIPTION: Sample At Discharge Sample
SAMPLE TYPE: Water Water Water
DATE SAMPLED: 2018-01-03 2018-01-03 2018-01-03
Parameter Unit G/S RDL 9000321 9000330 9000331

pH pH Units N/A 8.08 8.08 8.13
p - Alkalinity (as CaCO3) mg/L 5 <5 <5 <5
T - Alkalinity (as CaCO3) mg/L 5 277 274 281
Bicarbonate mg/L 5 338 335 342
Carbonate mg/L 5 <5 <5 <5
Hydroxide mg/L 5 <5 <5 <5
Electrical Conductivity uS/cm 5 494 502 517
Chloride mg/L 1 1 1 2
Fluoride mg/L 0.01 0.11 0.10 0.10
Nitrate mg/L 0.1 1.2 1.1 1.2
Nitrate-N mg/L 0.02 0.27 0.25 0.27
Nitrite mg/L 0.05 <0.05 <0.05 <0.05
Nitrite-N mg/L 0.01 <0.01 <0.01 <0.01
Nitrate+Nitrite - Nitrogen mg/L 0.02 0.27 0.25 0.27
Sulfate mg/L 1 6 6 7
Dissolved Calcium mg/L 0.3 72.3 72.4 75.0
Dissolved Magnesium mg/L 0.2 20.8 21.1 215
Dissolved Sodium mg/L 0.6 5.5 5.5 5.7
Dissolved Potassium mg/L 0.6 1.0 0.9 11
Dissolved Iron mg/L 0.1 <0.1 <0.1 <0.1
Dissolved Manganese mg/L 0.005 0.008 0.008 0.009
Calculated TDS mg/L 0.6 274 273 282
Sodium Adsorption Ratio N/A 0.15 0.15 0.15
Hardness mg CaCO3/L 1 266 268 276
lon Balance % 1 98 99 99
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

9000321-9000331 < - Values refer to Report Detection Limits.

If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested and to all the items tested

Page 3 of 9




.. @@@ﬁ Laboratories

Certificate of Analysis

AGAT WORK ORDER: 18R299491
PROJECT: 171-00699-00

CLIENT NAME: WSP CANADA INC.

SAMPLING SITE:

ATTENTION TO: Tina Mews
SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Water Analysis — BOD, CBOD, COD, DO, 0-PO4, TKN, TP, TSS

DATE RECEIVED: 2018-01-03 DATE REPORTED: 2018-01-11
Upstream Downstream
SAMPLE DESCRIPTION: Sample At Discharge Sample
SAMPLE TYPE: Water Water Water
DATE SAMPLED: 2018-01-03 2018-01-03 2018-01-03
Parameter Unit G/S RDL 9000321 9000330 9000331
Biochemical Oxygen Demand (BOD) mg/L 2 <2 <2 <2
CBOD - Carbonaceous mg/L 2 <2 <2 <2
Chemical Oxygen Demand mg/L 1 1 <1 <1
Dissolved Oxygen mg/L 0.1 20.2 2.6 6.0
Orthophosphate mg/L 0.15 <0.15 <0.15 <0.15
Total Kjeldahl Nitrogen mg/L 0.1 <0.1 <0.1 <0.1
Total Phosphorus mg/L 0.08 <0.08 <0.08 <0.08
Total Suspended Solids mg/L 2 <2 <2 <2

Comments:

RDL - Reported Detection Limit;

G/ S - Guideline / Standard

9000321 Note: Sample past holding time for Dissolved Oxygen analysis.
9000330-9000331 Note: Sample past holding time for Dissolved Oxygen analysis.

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested and to all the items tested

Page 4 of 9
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[_aboratories

CLIENT NAME: WSP CANADA INC.
PROJECT: 171-00699-00
SAMPLING SITE:

Quality Assurance

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

AGAT WORK ORDER: 18R299491
ATTENTION TO: Tina Mews
SAMPLED BY:

Water Analysis

RPT Date: Jan 11, 2018 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Accgp}able Accgp}able Accgpyable
PARAMETER Batch Sample Dup #1 | Dup#2 | RPD Blank Ms/e;slﬂéed Limits Recovery Limits Recovery Limits

Lower | Upper Lower [ Upper Lower [ Upper

Routine Chemistry Water Analysis

pH 9001775 8.48 8.49 0.1% N/A 100% 90% 110%

T - Alkalinity (as CaCO3) 9001775 534 531 0.6% <5 106% 80% 120%

Electrical Conductivity 9001775 1930 1830 5.3% <5 106% 80% 120%

Chloride 9000321 9000321 1 1 NA <1 97% 80% 120% 95%  80% 120% 99%  80% 120%

Fluoride 9000321 9000321  0.11 0.10 9.5% <0.01 94% 80% 120% 85%  80% 120% 92%  80% 120%

Nitrate 9000321 9000321 1.2 1.2 0.0% <0.1 99% 80% 120% 96% 80% 120% 96%  80% 120%

Nitrite 9000321 9000321 <0.05 <0.05 NA <0.05 97% 80% 120% 96% 80% 120% 97%  80% 120%

Sulfate 9000321 9000321 6 6 0.0% <1 99% 80% 120% 97%  80% 120% NA 80% 120%

Dissolved Calcium 8999983 65.4 65.2 0.3% <03 110% 80% 120% 107% 80% 120%  NA 80% 120%

Dissolved Magnesium 8999983 31.6 325 2.8% <0.2 107% 80% 120% 105% 80% 120%  NA 80% 120%

Dissolved Sodium 8999983 415 40.8 1.7% <0.6 105% 80% 120% 102% 80% 120%  NA 80% 120%

Dissolved Potassium 8999983 4.4 4.6 4.4% <0.6 101% 80% 120% 95%  80% 120%  NA 80% 120%

Dissolved Iron 8999983 <0.1 <0.1 NA <0.1 103% 80% 120% 100% 80% 120% 100% 80% 120%

Dissolved Manganese 8999983 <0.005 <0.005 NA <0.005 101% 80% 120% 101% 80% 120% 100% 80% 120%

Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.

If the RPD value is NA, the results of the duplicates are under 5X the RDL and 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 48 hours in Alberta and 72 hours in British Columbia.

Microbial Analysis

Total Coliforms (MF) 2216 652 <1 <1 NA <1

Fecal Coliforms (MF) 2216 652 <1 <1 NA <1

Escherichia coli in Water 2216 652 <1 <1 NA <1

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

Water Analysis — BOD, CBOD, COD, DO, 0-PO4, TKN, TP, TSS

Biochemical Oxygen Demand 5675 321 <2 <2 NA <2 105% 80% 120%

(BOD)

CBOD - Carbonaceous 5675 321 <2 <2 NA <2 101% 80% 120%

Chemical Oxygen Demand 1331 537 10 9 10.5% <1 104% 80% 120% 101% 80% 120% 100% 80% 120%

Dissolved Oxygen 161 331 6.0 6.1 1.7% <0.1

Orthophosphate 9000321 9000321 <0.15 <0.15 NA <0.15 118% 80% 120% 88% 80% 120% 88%  80% 120%

Total Kjeldahl Nitrogen 8998212 <0.1 <0.1 NA <0.1 99% 80% 120% 97%  80% 120% NA 80% 120%

Total Phosphorus 8999239 0.37 0.38 NA <0.08 98% 80% 120% 95%  80% 120% 98%  80% 120%

Total Suspended Solids 8999236 9 10 NA <2 102% 80% 120% NA 102% 80% 120%

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

EAGET QUALITY ASSURANCE REPORT (V1) Page 5 of 9

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.

Results relate only to the items tested and to all the items tested




@ @ @ ll? Laboratories

CLIENT NAME: WSP CANADA INC.

PROJECT: 171-00699-00

SAMPLING SITE:

Quality Assurance

AGAT WORK ORDER: 18R299491
ATTENTION TO: Tina Mews
SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Water Analysis (Continued)

RPT Date: Jan 11, 2018

DUPLICATE

PARAMETER

Batch

Sample
Id

Dup #1

Dup #2

RPD

Method
Blank

REFERENCE MATERIAL

METHOD BLANK SPIKE

MATRIX SPIKE

Measured|
Value

Acceptable
Limits

Recovery

Acceptable
Limits

Lower| Upper

Lower [ Upper

Acceptable
Recovery| __ Limits

Lower [ Upper

Certified By:

EAGET QUALITY ASSURANCE REPORT (V1)

Page 6 of 9

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.

Results relate only to the items tested and to all the items tested
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CLIENT NAME: WSP CANADA INC.

PROJECT: 171-00699-00
SAMPLING SITE:

Method Summary

AGAT WORK ORDER: 18R299491
ATTENTION TO: Tina Mews

SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Water Analysis
Total Coliforms (MF) MIC 0202 SM 9222 B INCUBATOR
Fecal Coliforms (MF) MIC 0203 SM 9222 D INCUBATOR
Escherichia coli in Water MIC 0202 SM 9222 B INCUBATOR
pH INST 0101 SM 4500 H+ PH METER
p - Alkalinity (as CaCO3) INST 0101 SM 2320 B TITRATION
T - Alkalinity (as CaCO3) INST 0101 SM 2320 B TITRATION
Bicarbonate INST 0101 SM 2320 B PC TITRATE
Carbonate INST 0101 SM 2320 B PC TITRATE
Hydroxide WAT 0310 SM 2320 B TITRATION
Electrical Conductivity INST 0101 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 0140 SM 3120 B DW -R ICP/OES
Dissolved Magnesium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Sodium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Potassium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Iron INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Manganese INST 0140 SM 3120 B DW -R ICP/OES
Calculated TDS SM 1030E CALCULATION
Sodium Adsorption Ratio CARTER & GREGORICH 2007 CALCULATION
Hardness SM 2340 B CALCULATION
lon Balance SM 1030E CALCULATION
Biochemical Oxygen Demand (BOD) MIC 1500 SM 5210 B DISSOLVED OXYGEN PROBE
CBOD - Carbonaceous MIC 1500 SM 5210 B DISSOLVED OXYGEN PROBE
Chemical Oxygen Demand INST 0280 SM 410.4 SPECTROPHOTOMETER
Dissolved Oxygen MIC 1500 SM 4500-0 B TITRATION
Orthophosphate INST 0410 SM 4500P DISCRETE ANALYZER
Total Kjeldahl Nitrogen INST 0430 SM 4500-N org D TW AQ-2 DISCRETE ANALYZER
Total Phosphorus WATR 0200; INST 0140 SM 3030 E; SM 3120 B TW ICP/OES
Total Suspended Solids WATR 0600 SM 2540 D GRAVIMETRIC

AG@ET METHOD SUMMARY (V1)

Results relate only to the items tested and to all the items tested

Page 7 of 9
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Sammpag Halnquisned By 1Fnng Nameall Sign): Data/Time Bate/ | ime
) P Yellow Copy - AGAT
Sampies Relingushod By (Frant Name and Signi: Date; Time Sampies Revaiad By :wsmm: -‘Aﬂ B q 2018 @ @ ?a(e.-’l’lme White Copy- AGAT NO: aB O 7 1 8 1 2
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@ @ @jlﬁ Laboratories

FORM

RECEIVING BASICS - Shipping

Company/Consultant: W57
Courier: dhm Prepaid  Collect
Wayhill#

If multiple sites were submitted at nce: Yes @
Custody Seal Intact: Yes No @ =
TAT: <24hr 48-72he @bther

Cooler Quantity: l

24-48hr

SAMPLE INTEGRITY RECEIPT

Branch: EDM GP FN FM @) VAN LYD FSJ EST Other:

Temperature {Bottles/Jars only) N/A if only Soil Bags Received
FROZEN (Pleaie Circle Ij"sam les received Frozen)

1(Bottleflar) ~ + ~+ =X °C  2(Bottleflar)__+__+ = °C
3(Bottleflar)__+__+ = °C 4(Bottleflar}__+_ +__=__ °C
5(Bottleflar)___+__+__=___ °C 6&(Bottleflar)__+_+_ = °©

7 (Bottlefdar)__+__+__=__ °C 8(Bottleflar)__+ +_=__ °c
9{(Bottleflar}__+ +_ = °C 10(Bottleflar)_+ + = _ °C

{{f more than 10 coolers are received use another sheet of paper and
attac

TIME SENSITIVE ISSUCIiSj- Shipping
ALREADY EXCEEDED HOLD TIME? Yes \_N
Inorganic Tests (Please Cil‘d@\l , BOD , Nitrate/Nitrite , Turbidity ,
Microtox , Ortho PO4 , Tedla ; Residual Chlorine , Chlorophyll*,

Chloroamines*
© (tqo

Earliest Expiry:

Hydrocarbons: Earliest Expiry

LOGISTICS USE ONLY
Workorder No: /3

YES why?

Courier

Samples Damaged: Yes/ N
No Bubble Wrap

Other:
Account Project Manager: D@‘/ Vf/ﬂv

above issues: Yes No

Whom spokef 1{1:/ !| ),Q/J Date/Time: o o4

CPM [nitial_.
General Comments: /)CLO“SL ,0 O Ce ‘LC{

Frozen

Cdc,(. I_b pc«b‘f W{O( s

have they been notified of the

SAMPKETMTEGRIW - Shipping

Hazardous Samples: YES NQ. Precaution Taken:

Legal Samples: Yes
International Samp!z;j @

Tape Sealed: Yes
Coolant Used: Icepack Bagged Ice @' Free Water None

* Subcontracted Analysis (See CPM)

Date issued: October 05, 2015
Document ID: SR-9505.003

¥

=

Page 1 of 1
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Gj @ @ Lﬁ Laboratories

2910 12 Street NE

Calgary, Alberta T2E 7P7
P: 403.735.2005. F: 403.735.2771

webearth.agatlabs.com

Chain of Custodg Record

Emergency Support Services Hotline 1-855-AGAT 245 (1 855-242-8245)

‘-
[£R29%5a]

_Laboratory Use Only

Arrival Temperature:
AGAT Job Number;

DamandTile ‘

Report Information Report Information Report Format ‘
. WsP  {n1ed 1. Name: “TluAd _p/ltw? —
Cotnpeny; — 2 Tne Email: _ 7% ni Pl Turnaround Time Requlred (TAT}
Contact: 1@ e ws 2. Name: f,} Z.'Juuw a Mﬂ Lom d gample per | RUSH YAT REQUESTS
. Aller age
Address: (¢ Poy %7 Po:-\u{ Pourd ain — gu ) ZAuq( g Regular TAT D15 to 7 business days | UPOH SELECTNG A
house /[AB/ THT 144 3. Name: Rush TAT [ Less than 24 hours  ruas eoncmace
Phone: 4403 A4S Shl 2 Fax: 403 §4% N Multiple 024 to 48 hours guasmoeo
Lo - ilad 5 Samples per 0 48 to 72 hours SEEBAKFOR
LSD: = ————— : Page SURCHARGE.
Client Project # /3! -0 449 -00 Requlrements {Selection may impact detection .':m:l‘s) Date Required: =l
== [1CCME OAB Tler 1 DOBGC CSR <
Invoice To ame Y _/_Nb - O Agricultural O Agricultural 0O Aw E =
O Industrial O Industrial 0 1w AL 8 | |o
Company: S rad e i z |z
pany: _/SP (o a ) O Residential/Park [ Residential/Park 0O LW % d %‘ g i &% E . g
Contact 0O Commetclal O Commercial O DW © o s - g 2 = “3, %
Address: o 3 (€0 BRI APy 2
O Drinking Water U Natural Area & O HERER EvE“ i & =
O FWAL O AB Surface Water > i 3 3| Q { 3 o E i 5
Phone: Fax: O Other 2 § E £18181%|33 Az j 2lz|E
PO/AFE#: 1 D50 (Drilling) O SPIGEC = Z|50|2l8 i 2 @ o E‘,.: g =8
= — - HHE RN BN EEE SEE
s o @ i =
LABORATORY AR e oN SAMPLE DATE/TIME COMMENTS - SITE SAMPLE INFO. | © 2w BlE a ) g al¥lwl 2 s ;“'5, =
USE (LABID #) MATRIX SAMPLED SAMPLE CONTAINMENT S § § § 3 QS: § : E <R "' F F S| & §
- | &
3%2, Up shream camph SW_ | Jan3)8 sone T D [ I NG A
- 20 _|at JI’SW"}/" sw n3 18 10:40 " AIAE] | -
221 | Do sbrcam samph Siv Van3 18 j)ias ] o [2] |y = ~
i /A n
Sumples R.aium satyid By [Print Nanie b nulfi s //W Pletend Tirma _Dateﬂlme
Jugds Tetehar ™ fun 3 18 ¥3F /3 Pink Copy - Client Fage i
Sampes RaNnaquisnea By (Fnm Nameall SIgn): Datle,Time Date/ | ime Yellow COW-AGAT
- 2 . . == . N% aB
Samples Relinquished By (Frnt Name and b|gn: Date/Time Samples Receivad By :w&-m JAN B q 2018 (D’ q\ Date/ Time White Copy- AGAT O 7 1 8 1 2
't'f

[rocumient 100 CIC S0- 1507 (03

Date Revised: Decembe 9th, 2014




SAMPLE INTEGRITY RECEIPT

@j@@ﬁ Laboratories FORM

RECEIVING BASICS - Shipping

Company/Consultant: Nf-;f
Courier: d’”’%’b Prepaid  Collect
Waybill#

TAT: <24hr  24-48hr  48-72hr @bther

Cooler Quantity: l

If multiple sites were submitted at nce: Yes
Custody Seal Intact: Yes No @ B

Branch: EDM GP FN FM @) VAN LYD FSJ EST Other:

Temperature (Bottles/Jars only) N/A if only Soil Bags Received
FROZEN (Pleaie Circle [f\sam les received Frozen)

1 {Bottle/Jar) = +'_)3+ = < 9% 2fBottleflar}__+  + = °c
3(Bottleflar)_+__+_ = °C 4A(Bottleflar}__+__ +__=_ °¢
5(Bottleflar)___+__+___=___ °C é&(Bottleflar}__+_+ = °
7(Bottlefdar)__+__+_=__ °C 8(Bottleflar)__+_ + = °C ]I

+_ = _° 10(Bottleflarl__+__+ = _ °C

9 {Bottle/lar}__+

{{f more than 10 coolers are received use another sheet of paper and
attac

TIME SENSITIVE I% Shipping
ALREADY EXCEEDED HOLD TIME? Yes \_N

Inorganic Tests (Please Circln@\l , BOD , Nitrate/Nitrite , Turbidity ,
Microtox , Ortho PO4 , Tedla , Residual Chlorine , Chlorophyll* ,

Chloroamines*
© lbqd

Earliest Expiry:

Hydrocarbons: Earliest Expiry

SAMPLE | NTEGRITY - Shipping

LOGISTICS USE ONLY
Workorder No: / g

Samples Damaged: Yes/ N YES why?
No Bubble Wrap Frozen Courier
Other:

Account Project Manager: D@f/ V‘/ﬁv have they been notified of the
above issues: Yes No

Whom spokef t\oj | )M Date/Time: o 048

CPM Initial_
General Comments: /)CZ'Q‘SL @ F0Ce ‘LC?{

(,\“‘,(, Lb paé‘f 0\0(0( s

Hazardous Samples: YES (_g) Precaution Taken:

Legal Samples: Yes

International Samp!es @

Tape Sealed: Yes ijj

Coolant Used: Icepack Bagged Ice @' Free Water None

* Subcontracted Analysis (See CPM)

Date issued: October 05, 2015
Document ID; SR-9505.003

- 4 - . =
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2910 12TH STREET NE

CALGARY, ALBERTA
@ @ @ [ ab . CANADA T2E 7P7
i | TEL (403)735-2005

aboratories FAX (403)735-2771

http://www.agatlabs.com

CLIENT NAME: WSP CANADA INC.
237 - 4 AVE SW SUITE 3300
CALGARY, AB T2P 4K3
(403) 271-4442

ATTENTION TO: Tina Mews
PROJECT: 171-00699-00
AGAT WORK ORDER: 18R302979
WATER ANALYSIS REVIEWED BY: Loan Nguyen, Senior Analyst
DATE REPORTED: Jan 24, 2018
PAGES (INCLUDING COVER): 10
VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (403) 735-2005

*NOTES

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AG@AT Laboratories (V1) Page 1 of 10
Member of: Association of Professional Engineers and Geoscientists of Alberta AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
(APEGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) 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.
Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



@ @ @ lF [Laboratories

CLIENT NAME: WSP CANADA INC.
SAMPLING SITE:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Certificate of Analysis

AGAT WORK ORDER: 18R302979

PROJECT: 171-00699-00
ATTENTION TO: Tina Mews
SAMPLED BY:

Microbial Analysis

DATE RECEIVED: 2018-01-17

DATE REPORTED: 2018-01-24

SAMPLE DESCRIPTION: wQ1l WQ2 WQ3
SAMPLE TYPE: Water Water Water
DATE SAMPLED:  2018-01-17 2018-01-17 2018-01-17
Parameter Unit G/S RDL 9016456 9016483 9016484
Total Coliforms (MF) CFU/100 mL 1 89 103 91
Fecal Coliforms (MF) CFU/100 mL 1 2 1
Escherichia coli in Water CFU/100 mL 1 2 1

Comments:

RDL - Reported Detection Limit; G/ S - Guideline / Standard

Certified By:

LA

@& G@T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested and to all the items tested

Page 2 of 10




. @ @ @ lF Laboratories

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771

Certificate of Analysis

AGAT WORK ORDER: 18R302979
PROJECT: 171-00699-00

CLIENT NAME: WSP CANADA INC.
SAMPLING SITE:

http://www.agatlabs.com

ATTENTION TO: Tina Mews
SAMPLED BY:

Routine Chemistry Water Analysis

DATE RECEIVED: 2018-01-17

DATE REPORTED: 2018-01-24

SAMPLE DESCRIPTION: wQ1l wQ2 wQ3
SAMPLE TYPE: Water Water Water
DATE SAMPLED: 2018-01-17 2018-01-17 2018-01-17
Parameter Unit G/S RDL 9016456 9016483 9016484

pH pH Units N/A 8.20 8.22 8.22
p - Alkalinity (as CaCO3) mg/L 5 <5 <5 <5
T - Alkalinity (as CaCO3) mg/L 5 277 281 281
Bicarbonate mg/L 5 338 342 343
Carbonate mg/L 5 <5 <5 <5
Hydroxide mg/L 5 <5 <5 <5
Electrical Conductivity uS/cm 5 500 498 504
Chloride mg/L 1 <1 1 2
Fluoride mg/L 0.01 0.05 0.07 0.06
Nitrate mg/L 0.1 1.0 1.1 1.2
Nitrate-N mg/L 0.02 0.23 0.25 0.27
Nitrite mg/L 0.05 <0.05 <0.05 <0.05
Nitrite-N mg/L 0.01 <0.01 <0.01 <0.01
Nitrate+Nitrite - Nitrogen mg/L 0.02 0.23 0.25 0.27
Sulfate mg/L 1 6 6 6
Dissolved Calcium mg/L 0.3 76.3 74.9 80.9
Dissolved Magnesium mg/L 0.2 22.0 21.2 23.1
Dissolved Sodium mg/L 0.6 5.2 5.3 5.7
Dissolved Potassium mg/L 0.6 1.0 0.9 11
Dissolved Iron mg/L 0.1 <0.1 <0.1 <0.1
Dissolved Manganese mg/L 0.005 0.006 0.007 0.087
Calculated TDS mg/L 0.6 278 279 289
Sodium Adsorption Ratio N/A 0.13 0.14 0.14
Hardness mg CaCO3/L 1 281 274 297
lon Balance % 1 103 99 107
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

9016456-9016484 < - Values refer to Report Detection Limits.

If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1)

Page 3 of 10
Results relate only to the items tested and to all the items tested




.. @@@ﬁ Laboratories

CLIENT NAME: WSP CANADA INC.

SAMPLING SITE:

Certificate of Analysis

AGAT WORK ORDER: 18R302979
PROJECT: 171-00699-00

ATTENTION TO: Tina Mews
SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Water Analysis — BOD, CBOD, COD, DO, 0-PO4, TKN, TP, TSS

DATE RECEIVED: 2018-01-17 DATE REPORTED: 2018-01-24
SAMPLE DESCRIPTION: wQ1l wQ2 wQ3
SAMPLE TYPE: Water Water Water
DATE SAMPLED: 2018-01-17 2018-01-17 2018-01-17
Parameter Unit G/S RDL 9016456 9016483 9016484
Biochemical Oxygen Demand (BOD) mg/L 2 <2 <2 <2
CBOD - Carbonaceous mg/L 2 <2 <2 <2
Chemical Oxygen Demand mg/L 1 <1 <1 <1
Dissolved Oxygen mg/L 0.1 2.0 3.3 35
Orthophosphate mg/L 0.15 <0.15 <0.15 <0.15
Total Kjeldahl Nitrogen mg/L 0.1 0.1 0.1 0.2
Total Phosphorus mg/L 0.08 <0.08 <0.08 <0.08
Total Suspended Solids mg/L 2 <2 <2 <2

Comments:

RDL - Reported Detection Limit;

G/ S - Guideline / Standard

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested and to all the items tested

Page 4 of 10




EEET

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771

[_aboratories

CLIENT NAME: WSP CANADA INC.
PROJECT: 171-00699-00
SAMPLING SITE:

http://www.agatlabs.com

Quality Assurance
AGAT WORK ORDER: 18R302979
ATTENTION TO: Tina Mews
SAMPLED BY:

Water Analysis

RPT Date: Jan 24, 2018 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Accgp}able Accgp}able Accgpyable
PARAMETER Batch Sample Dup #1 | Dup#2 | RPD Blank Ms/e;slﬂéed Limits Recovery Limits Recovery| __ Limits

Lower | Upper Lower [ Upper Lower [ Upper

Routine Chemistry Water Analysis

pH 9016456 9016456  8.20 8.20 0.0% N/A 99% 90% 110%

T - Alkalinity (as CaCO3) 9016456 9016456 277 278 0.5% <5 107% 80% 120%

Electrical Conductivity 9016456 9016456 500 499 0.2% <5 104% 80% 120%

Chloride 9015662 2 2 NA <1 101% 80% 120% 101% 80% 120% 102% 80% 120%

Fluoride 9015662 2.24 2.19 2.5% <0.01 99% 80% 120% 91%  80% 120% 105% 80% 120%

Nitrate 9015662 <0.5 <0.5 NA <0.1 99% 80% 120% 98%  80% 120% 99%  80% 120%

Nitrite 9015662 <0.20 <0.20 NA <0.05 100% 80% 120% 99%  80% 120% 102% 80% 120%

Sulfate 9015662 101 103 1.1% <1 101% 80% 120% 101% 80% 120% NA 80% 120%

Dissolved Calcium 9016456 9016456  76.3 79.3 3.9% <03 109% 80% 120% 113% 80% 120%  NA 80% 120%

Dissolved Magnesium 9016456 9016456  22.0 22.1 0.8% <0.2 112% 80% 120% 103% 80% 120%  NA 80% 120%

Dissolved Sodium 9016456 9016456 5.2 5.2 1.2% <0.6 107% 80% 120% 97%  80% 120%  NA 80% 120%

Dissolved Potassium 9016456 9016456 1.0 1.0 NA <0.6 103% 80% 120% 94% 80% 120% 91%  80% 120%

Dissolved Iron 9016456 9016456  <0.1 <0.1 NA <0.1 111% 80% 120% 96%  80% 120% 96%  80% 120%

Dissolved Manganese 9016456 9016456 0.006 0.006 NA <0.005 110% 80% 120% 100% 80% 120% 99%  80% 120%

Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.

If the RPD value is NA, the results of the duplicates are under 5X the RDL and 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 48 hours in Alberta and 72 hours in British Columbia.

Microbial Analysis

Total Coliforms (MF) 2226 662 2 <1 NA <1

Fecal Coliforms (MF) 2226 662 <1 <1 NA <1

Escherichia coli in Water 2226 662 <1 <1 NA <1

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

Water Analysis — BOD, CBOD, COD, DO, 0-PO4, TKN, TP, TSS

Biochemical Oxygen Demand 5681 456 <2 <2 NA <2 104% 80% 120%

(BOD)

CBOD - Carbonaceous 5681 456 <2 <2 NA <2 90% 80% 120%

Chemical Oxygen Demand 1336 693 13 11 16.7% <1 100% 80% 120% 101% 80% 120% 102% 80% 120%

Dissolved Oxygen 162 456 2.0 2.0 0.0% <0.1

Orthophosphate 9016456 9016456 <0.15 <0.15 NA <0.15 106% 80% 120% 110% 80% 120% 108% 80% 120%

Total Kjeldahl Nitrogen 9015996 0.7 0.7 3.5% <0.1 85% 80% 120% 108% 80% 120% 106% 80% 120%

Total Phosphorus 8906029 0.18 0.16 NA <0.08 96% 80% 120% 88%  80% 120% 107% 80% 120%

Total Suspended Solids 9018437 9018437 44 46 4.4% <2 100% 80% 120% 99%  80% 120%

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

EAGET QUALITY ASSURANCE REPORT (V1) Page 5 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.

Results relate only to the items tested and to all the items tested




@ @ @ ll? Laboratories

CLIENT NAME: WSP CANADA INC.

PROJECT: 171-00699-00

SAMPLING SITE:

Quality Assurance

AGAT WORK ORDER: 18R302979
ATTENTION TO: Tina Mews
SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Water Analysis (Continued)

RPT Date: Jan 24, 2018

DUPLICATE

PARAMETER

Batch

Sample
Id

Dup #1

Dup #2

RPD

Method
Blank

REFERENCE MATERIAL

METHOD BLANK SPIKE

MATRIX SPIKE

Measured|
Value

Acceptable
Limits

Recovery

Acceptable
Limits

Lower| Upper

Lower [ Upper

Acceptable
Recovery| __ Limits

Lower [ Upper

Certified By:

EAGET 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.

Results relate only to the items tested and to all the items tested



@ @ @ lﬁ Laboratories

CLIENT NAME: WSP CANADA INC.

PROJECT: 171-00699-00
SAMPLING SITE:

Method Summary

AGAT WORK ORDER: 18R302979
ATTENTION TO: Tina Mews

SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Water Analysis
Total Coliforms (MF) MIC 0202 SM 9222 B INCUBATOR
Fecal Coliforms (MF) MIC 0203 SM 9222 D INCUBATOR
Escherichia coli in Water MIC 0202 SM 9222 B INCUBATOR
pH INST 0101 SM 4500 H+ PH METER
p - Alkalinity (as CaCO3) INST 0101 SM 2320 B TITRATION
T - Alkalinity (as CaCO3) INST 0101 SM 2320 B TITRATION
Bicarbonate INST 0101 SM 2320 B PC TITRATE
Carbonate INST 0101 SM 2320 B PC TITRATE
Hydroxide WAT 0310 SM 2320 B TITRATION
Electrical Conductivity INST 0101 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 0140 SM 3120 B DW -R ICP/OES
Dissolved Magnesium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Sodium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Potassium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Iron INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Manganese INST 0140 SM 3120 B DW -R ICP/OES
Calculated TDS SM 1030E CALCULATION
Sodium Adsorption Ratio CARTER & GREGORICH 2007 CALCULATION
Hardness SM 2340 B CALCULATION
lon Balance SM 1030E CALCULATION
Biochemical Oxygen Demand (BOD) MIC 1500 SM 5210 B DISSOLVED OXYGEN PROBE
CBOD - Carbonaceous MIC 1500 SM 5210 B DISSOLVED OXYGEN PROBE
Chemical Oxygen Demand INST 0280 SM 410.4 SPECTROPHOTOMETER
Dissolved Oxygen MIC 1500 SM 4500-0 B TITRATION
Orthophosphate INST 0410 SM 4500P DISCRETE ANALYZER
Total Kjeldahl Nitrogen INST 0430 SM 4500-N org D TW AQ-2 DISCRETE ANALYZER
Total Phosphorus WATR 0200; INST 0140 SM 3030 E; SM 3120 B TW ICP/OES
Total Suspended Solids WATR 0600 SM 2540 D GRAVIMETRIC

AG@ET METHOD SUMMARY (V1)

Results relate only to the items tested and to all the items tested

Page 7 of 10
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@ @ @ 'ﬂ_\ Laboratories

2910 12 Streat NE
Calgary, Alberta T2E TPV

P: 403.735.2005«F: 403.735.2771

webearth.agatlabs.com

Laboratory Use Only

0.6
L 20 24 ?7_

Arrival Temperature:

AGAT Job Number:

Chaln of Custody Record

Report Information

Report Information

Emergency Support Services Hotline 1-855-AGAT 245 (1-855-242-8245)

Report Format

. y g |5 ﬂ y
Company: W._:_ﬁD L ﬁY\L\LlC\. ‘nr__ + Eam_i ' _ﬁ‘ ]_(l‘ F)Cu > Single
Contact: - " A y& mall: L = . : O Sample per
¢ ' P—I,\I‘;(.«_ B Z0S y 2. Name: A_lbt’rf ["IL)E}\" Pagep ?
daress: 10 1959 B o emait: Clibert . Zhude @ sp. Com
Upuse (AB, THT A3 2 fame: J !

. . AL ; ) Multiple
Phone: HC‘) gy 6&( 7 Fa&ﬁaf’z_é_"ﬁ_%ﬁ Email: ﬂ Samples per
LSD: = Page

|71-00699-00

Client Project #:

Requirements (Selection may impact detection fimits)

Date and Time:

 Turnaround Time Required (TAT)

Regular TAT ﬁf5 to 7 business days 'ngmkmn'?:s
ALSH TAT. THE CLIENT
Rush TAT O Less than 24 hours mm&s
O 24 to 48 hours [ AL OE ADDED!
O 48 to 72 hours SEE BACK FOR

Date Requlred:

| ] CCME DIAB Tler 1 O BC CSR . $ T
| Inveice To o GameYes) /No || O Agricultural O Agricultural O aw _ a ™ Yhes “'?EJ
O Industrial O Industrial omw AEE ,\%”“ (2| |o *
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Contact: . E % }:5 N o ™~ E
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- I — E %] o ay =| = a - I - =
LABORATORY SAMPLE DATE/TIME COMMENTS - SITE SAMPLE INFO § g E g % z § ?g}“ ‘% %w %3‘ ?‘:% % %
; s = = a £
USE (LAB ID #) SAMPLEIDENTIRIeATION MATRIX SAMPLED SAMPLE CONTAINMENT “2“ § § 3 § 5 BBV QQF}\_}: =HE
i ST | a | O
Gdolevls ol SW_ ol/17]1860 45 (i NLAL MR N J
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8

el A L; ﬁ)’

)
LA '7/;,9 /{,7 o afi}:k Capy - Client

Samples Relirduishied By (Frint Nanve.aa0-3

Date Mme ﬁnuullt

7

Frellow Copy - AGAT

/4

N°: ag

Sampias Helinquished By (Print NaIna and Signy:

Dates Timne

ﬂ araived By (Print Naiy l=|I
Samples Recelved By TPrnt n ngni"'

Time™

X

White Copy- AGAT

071815
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SAMPLE INTEGRITY RECEIPT

@@@ﬁ Laboratories FORM

RECEIVING BASICS - Shipping
Company/Consultant: (ﬂ/ S
'y
Courier: J‘t 7z /7

Waybill#

Prép_alid) Collect

H multiple sites were submitted at once; Yes @/

Custody Seal Intact: Yes No &ﬁ/
TAT: <24hr  24-48hr  48-72hr  Keg” Other

Cooler Quantity: (

Branch:EDM GP FN FM (RDAAN LYD FS) EST Other:

Temperature [Eig,le)sﬂars only) N/A if only Soil Bags Received
FROZEN (Please Clrcle if samples received Frozen)

1 (Bottle/tar L+ - T0L=2Loc  a(Bottiefian__+ 4+ . = O

3(Bottleflar)__+__+__=_ °C 4(Bottleflar)__+__+_ =__ °C
5{Bottlefdar) _ +__+ =_ °C 6&{Bottleflar)__+_+ = _ °C
7 (Bottleflar)__+__+__ = °C 8(Bottleflar}_+ + = °¢
9 (Bottlefdar)__+__ +__=____°C 10(Bottleflar)__+_ +_ = °C

(g mﬁ;‘e than 10 coolers are received use another sheet of paper and
attac

TIME SENSITIVE ISSUES - Shipping

ALREADY EXCEEDED HOLD TIME? Yes

Inorganic Tests {Please Circle)@lgj,:{] OD_.,-:Nitrate/Nitrite . Turbidity ,
Microtox , Ortho PO4 , Tedlar Bag , Residual Chlorine , Chlorophyli* ,

Chloroamines* _
& L,tri'{n- /‘k? /g

Hydrocarbons: Earliest Expiry

Earliest Expiry:

SAMPLE INTEGRITY - Shipping
Hazardous Samples: YES l\@/-'Precaution Taken:

Legal Samples: Yes @y

International Samples: Yes Itol )
Tape Sealed: Yes ([ No

Coolant Used: Icepack (E'a’iggéahlfé_é’ Free lce  Free Water None

LOGISTICS USE ONLY
Workorder No: /g /C 80)‘7 77

Samples Damaged: Yeéﬁo)lf YES why?

No Bubble Wrap Frozen Courier
Other:

Account Project Manager:
above issues: Yes No

have they been notified of the

Whom spoken to: Date/Time:
CPM Initial

General Comments:

* Subcontracted Analysis (See CPM)

Date issued: October 05, 2015
Document ID; SR-9505.003

Page 1 of 1
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‘ ié @ @ @ ‘ﬂ_\ Laboratories

2910 12 Street NE
Calgary, Alberta T2E 7TP7

P: 403.735.2005+ F: 403.735.2771

webearth.agatlabs.com

Laboratory Use Only

p.6 €7

Arrival Temperature:
AGAT Job Number:

Cham of Custody Record Emergency Support Services Hotline 1-855-AGAT 245 (1-865-242-6245)
Report Information - Report Informatlon Report Format
Company: [/L).f;:ﬂr-) 'Llc’iY\(.\LlCL ‘ﬂf, v Eam.T: .“.1(1' ﬂ]{;u IS;\l Single
b T R 3¢ mall: Gt : O Sampl
Eontac = T‘ 4 ‘,:‘ AL B /> ’\{ 2. Name: A _HJL’ 2 f [1 L)SH/ Pg;:lape per
adress: PO Py Ko KK eman: Cilhert. Zhude (? wsp.Com
Uovse  AB, TYT (A3 3 Name: J !
Phone: L(gq 0 66,( 2 Fax:ﬁaﬂ_-é‘_l’ﬁ'_’zﬁ Email: 4| g”a”gi}ﬁffs per
LSD: = Page

Client Project #:

|71-00699-00

Requirements (Selection may impact detection fimits)

KL 2024 ;»?_

Date and Time:

 Turnaround Time Required (TAT)

Regular TAT ﬁfB 1o 7 business days 'ngmuﬁa
FILSH TAT. THE CLIENT
Rush TAT O Less than 24 hours | paiainiance
0 24 to 48 hours belidel g
D 48 to 72 hours FEESACICROR.

Date Requlred:

_ - 0 CCME C1AB Tler 1 DBC CSR 5] 1§ T
[invoice To (MJ/T” O Agricultural O Agricultural O aw N A ™ Ya \?E:
O Industrial O Industrial 0w Zl w2 %“ g2 |o *
Company: O Residential/Park O Residential/Park DO LW & IJZ:F EI {:lﬁ § % \LL" l £
ETNLECE 0O Commercial O Commercial O DW % b g :_8: \%‘E i“ N %
Address: O Drinking Water O Natural Area § E % > 8 “‘% % é g §
O FwaAL [] AB Surface Water = .3 3 éq% = Ao k? E g
Phone: Fax: O Other 9 % 5 £ E,I B \E e NE 5 gg ~E
PO/AFE#: O D50 (Drilling) O SPIGEC A 5lo B ]\Q % OlE A @ NEHE @
: ——— TR e e
LABORATORY SAMPLE DATE/TIME COMMENTS - SITE SAMPLE INFO. Llul= 5| = o % Q HEE
USE (LAB ID #) SAMPLEIDENTIRIeATION MATRIX SAMPLED SAMPLE CONTAINMENT “g“ § § 3 §u 3 3 2 é é KJQ%\-}\_}? % E.‘:") %
700644 o SW ol 7]IbCo45 ( NELZEVESNE W
Y4, e Sw_ letligipEdn:15 i A L TX
Yx i?‘ WaA < i) Ol?d?/;‘?(“'- 1060 Li AN Y L =~
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Alincuished By (Print Momea uml TR
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eifaf 2 1320
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C (e
La.Ah 7//0 /éff%i,nk Copy - Client

»

Samples Relirduished By (FrinL Narfwd

Datg Mme

Lo 17

PYellow Copy - AGAT

//0

N°: ag

Samples Helinquisned By (Piint Maina ang Sign):

Datef1me

ﬂ araived By (Print Nay l:|I
Samples Recelved By {Print N n ngni"'

v/ ime™ T

L i

White Copy- AGAT

071815

Ol 10 DIC S0k 3507 Q03

2.2

Dale Revised: Decgmber S 2014
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@@@ﬁ Laboratories FORM

SAMPLE INTEGRITY RECEIPT

RECEIVING BASICS - Shipping

Company/Consuitant: [U S -
Courier: Utﬁ'?, v PI{p_gid.) Collect
Wavybill#

H multiple sites were submitted at once; Yes @/

Custody Seal Intact: Yes No &ﬁ/
TAT: <24hr  24-48hr  48-72hr |@g) Other

Cooler Quantity: (

Branch:EDM GP FN FM (RDA/AN LYD FS) EST Other:

Temperature [Eig,le’s,']ars only) N/A if anly Soil Bags Received
FROZEN (Please Clrcle if samples received Frozen)

1 (Bottle/tarf/. L+ 0= 4.°C  a(pottefian__+__+_ = O

3(Bottleflar)_+__+ = °C 4(Bottleflar)__+_ + = __ %
5(Bottleftar) __+__+ =__ °C 6{Bottleflar)__+_ + = _ °C
7 (Bottle/dar)__+__+__=__ °C g(Bottleflar)_+__+ = °¢
9 (Bottleflar)__+__ +__ = °C 10(Bottleflar)__+_ +_ =  °C

(g mﬁ;‘e than 10 coolers are received use another sheet of paper and
attac

TIME SENSITIVE ISSUES - Shipping

ALREADY EXCEEDED HOLD TIME? Yes

Inorganic Tests {Please Circle)ﬂ_\_dll;j,:{] OD_.,.:NitratefNitrite . Turbidity ,
Microtox , Ortho PO4 , Tedlar Bag , Residual Chlorine , Chlorophyli* ,

Chloroamines* _
Jan - (R /{{

Hydrocarbons: Earliest Expiry

Earliest Expiry:

SAMPLE INTEGRITY - Shipping

Hazardous Samples: YES I‘@/‘Precaution Taken:

Legal Samples: Yes @y

International Samples: Yes 1{04 )

Tape Sealed: Yes @V

Coolant Used: Icepack (Egggéahlfé_é’ Free lce  Free Water None

"I.OGISTICS USE ONLY
Workorder No: /g _/& 80)‘7 77

Samples Damaged: YEW If YES why?

No Bubble Wrap Frozen Courier
Other:

Account Project Manager:
above issues: Yes No

have they been notified of the

Whom spoken to: Date/Time:

CPM Initial

General Comments:

* Subcontracted Analysis (See CPM)

Date issued: October 05, 2015
Document ID: SR-9505.003

Page 1 of 1




2910 12TH STREET NE

CALGARY, ALBERTA
@ @ @ [ ab . CANADA T2E 7P7
i | TEL (403)735-2005

aboratories FAX (403)735-2771

http://www.agatlabs.com

CLIENT NAME: WSP CANADA INC.
237 - 4 AVE SW SUITE 3300
CALGARY, AB T2P 4K3
(403) 271-4442

ATTENTION TO: Tina Mews
PROJECT: 171-00699
AGAT WORK ORDER: 18R306738
WATER ANALYSIS REVIEWED BY: Krystyna Krauze, Senior Analyst
DATE REPORTED: Feb 06, 2018
PAGES (INCLUDING COVER): 10
VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (403) 735-2005

*NOTES

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AG@AT Laboratories (V1) Page 1 of 10
Member of: Association of Professional Engineers and Geoscientists of Alberta AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
(APEGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) 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.
Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



@ @ @ lF [Laboratories

Certificate of Analysis

AGAT WORK ORDER: 18R306738
PROJECT: 171-00699

CLIENT NAME: WSP CANADA INC.
SAMPLING SITE:

ATTENTION TO: Tina Mews
SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Microbial Analysis

DATE RECEIVED: 2018-01-30

DATE REPORTED: 2018-02-06

SAMPLE DESCRIPTION: wQ1l WQ2 WQ3
SAMPLE TYPE: Water Water Water
DATE SAMPLED:  2018-01-30 2018-01-30 2018-01-30
Parameter Unit G/S RDL 9037080 9037092 9037093

Total Coliforms (MF) CFU/100 mL 1 118 149 140
Escherichia coli in Water CFU/100 mL 1 3 5 3
Fecal Coliform CFU/100 mL 1 <1 4 <1
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested and to all the items tested

Page 2 of 10



. @ @ @ lF Laboratories

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771

Certificate of Analysis

AGAT WORK ORDER: 18R306738
PROJECT: 171-00699

CLIENT NAME: WSP CANADA INC.
SAMPLING SITE:

http://www.agatlabs.com

ATTENTION TO: Tina Mews
SAMPLED BY:

Routine Chemistry Water Analysis

DATE RECEIVED: 2018-01-30

DATE REPORTED: 2018-02-06

SAMPLE DESCRIPTION: wQ1l wQ2 wQ3
SAMPLE TYPE: Water Water Water
DATE SAMPLED: 2018-01-30 2018-01-30 2018-01-30
Parameter Unit G/S RDL 9037080 9037092 9037093

pH pH Units N/A 8.16 8.13 8.28
p - Alkalinity (as CaCO3) mg/L 5 <5 <5 <5
T - Alkalinity (as CaCO3) mg/L 5 273 273 279
Bicarbonate mg/L 5 333 332 341
Carbonate mg/L 5 <5 <5 <5
Hydroxide mg/L 5 <5 <5 <5
Electrical Conductivity uS/cm 5 486 490 496
Chloride mg/L 1 <1 1 2
Fluoride mg/L 0.01 0.04 0.04 0.04
Nitrate mg/L 0.1 1.0 1.0 11
Nitrate-N mg/L 0.02 0.23 0.23 0.25
Nitrite mg/L 0.05 <0.05 <0.05 <0.05
Nitrite-N mg/L 0.01 <0.01 <0.01 <0.01
Nitrate+Nitrite - Nitrogen mg/L 0.02 0.23 0.23 0.25
Sulfate mg/L 1 6 6 6
Dissolved Calcium mg/L 0.3 78.1 77.5 77.4
Dissolved Magnesium mg/L 0.2 21.3 21.3 22.0
Dissolved Sodium mg/L 0.6 5.3 5.5 5.5
Dissolved Potassium mg/L 0.6 0.9 1.0 1.0
Dissolved Iron mg/L 0.1 <0.1 <0.1 <0.1
Dissolved Manganese mg/L 0.005 0.006 0.010 0.009
Calculated TDS mg/L 0.6 276 277 283
Sodium Adsorption Ratio N/A 0.14 0.14 0.14
Hardness mg CaCO3/L 1 283 281 284
lon Balance % 1 105 105 103
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

9037080-9037093 < - Values refer to Report Detection Limits.

If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1)

Page 3 of 10
Results relate only to the items tested and to all the items tested




.. @@@ﬁ Laboratories

CLIENT NAME: WSP CANADA INC.

SAMPLING SITE:

Certificate of Analysis

AGAT WORK ORDER: 18R306738
PROJECT: 171-00699

ATTENTION TO: Tina Mews
SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Water Analysis — BOD, CBOD, COD, DO, 0-PO4, TKN, TP, TSS

DATE RECEIVED: 2018-01-30 DATE REPORTED: 2018-02-06
SAMPLE DESCRIPTION: wQ1l wQ2 wQ3
SAMPLE TYPE: Water Water Water
DATE SAMPLED: 2018-01-30 2018-01-30 2018-01-30
Parameter Unit G/S RDL 9037080 9037092 9037093
Biochemical Oxygen Demand (BOD) mg/L 2 <2 <2 <2
CBOD - Carbonaceous mg/L 2 <2 <2 <2
Chemical Oxygen Demand mg/L 1 8 <1
Dissolved Organic Carbon (DOC) mg/L 1 1 1
Orthophosphate mg/L 0.15 <0.15 <0.15 <0.15
Total Kjeldahl Nitrogen mg/L 0.1 0.1 0.1 0.4
Total Phosphorus mg/L 0.08 <0.08 <0.08 <0.08
Total Suspended Solids mg/L 2 2 <2 <2
Dissolved Oxygen mg/L 0.1 5.2 4.4 3.8

Comments:

RDL - Reported Detection Limit;

G/ S - Guideline / Standard

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested and to all the items tested

Page 4 of 10




EEET

CLIENT NAME: WSP CANADA INC.
PROJECT: 171-00699
SAMPLING SITE:

[_aboratories

Quality Assurance

ATTENTION TO: Tina Mews
SAMPLED BY:

AGAT WORK ORDER: 18R306738

2910 12TH STREET NE

CALGARY, ALBERTA
CANADA T2E 7P7
TEL (403)735-2005
FAX (403)735-2771

http://www.agatlabs.com

Water Analysis

RPT Date: Feb 06, 2018 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Accgp}able Accgp}able Accgpyable
PARAMETER Batch Sample Dup #1 | Dup#2 | RPD Blank Ms/e;slﬂéed Limits Recovery Limits Recovery Limits

Lower | Upper Lower [ Upper Lower [ Upper

Routine Chemistry Water Analysis

pH 9035200 8.10 7.99 1.4% N/A 100% 90% 110%

T - Alkalinity (as CaCO3) 9035200 127 128 0.8% <5 101% 80% 120%

Electrical Conductivity 9035200 326 327 0.3% <5 102% 80% 120%

Chloride 9037080 9037080 <1 <1 NA <1 100% 80% 120% 99%  80% 120% 101% 80% 120%

Fluoride 9037080 9037080 <0.03 <0.03 NA <0.01 97% 80% 120% 82%  80% 120% 86%  80% 120%

Nitrate 9037080 9037080 0.9 0.9 NA <0.1 90% 80% 120% 94%  80% 120% 92%  80% 120%

Nitrite 9037080 9037080 <0.10 <0.10 NA <0.05 95% 80% 120% 98% 80% 120% 97%  80% 120%

Sulfate 9037080 9037080 6 6 0.0% <1 95% 80% 120% 98%  80% 120% 98%  80% 120%

Dissolved Calcium 9037070 77.2 77.4 0.3% <0.3 105% 80% 120% 112% 80% 120%  NA 80% 120%

Dissolved Magnesium 9037070 42.0 42.4 0.9% <0.2 102% 80% 120% 97%  80% 120%  NA 80% 120%

Dissolved Sodium 9037070 228 229 0.4% <0.6 101% 80% 120% 96%  80% 120%  NA 80% 120%

Dissolved Potassium 9037070 4.0 4.1 2.5% <0.6 94% 80% 120% 93% 80% 120% NA 80% 120%

Dissolved Iron 9037070 0.1 0.1 NA <0.1 102% 80% 120% 100% 80% 120% 95%  80% 120%

Dissolved Manganese 9037070 0.687 0.672 22% <0.005 102% 80% 120% 103% 80% 120% NA 80% 120%

Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.

If the RPD value is NA, the results of the duplicates are under 5X the RDL and 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 48 hours in Alberta and 72 hours in British Columbia.

Microbial Analysis

Total Coliforms (MF) 2237 080 118 114 3.4% <1

Escherichia coli in Water 2237 080 3 1 NA <1

Fecal Coliform 2237 080 <1 <1 NA <1

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

Water Analysis — BOD, CBOD, COD, DO, 0-PO4, TKN, TP, TSS

Biochemical Oxygen Demand 5687 080 <2 <2 NA <2 103% 80% 120%

(BOD)

CBOD - Carbonaceous 5687 080 <2 <2 NA <2 91% 80% 120%

Chemical Oxygen Demand 1340 514 9 8 11.8% <1 100% 80% 120% 101% 80% 120% 100% 80% 120%

Dissolved Organic Carbon (DOC) 9037093 9037093 1 1 NA <1 119% 80% 120% 96%  80% 120% 108% 80% 120%

Orthophosphate 9037080 9037080 <0.15 <0.15 NA <0.15 107% 80% 120% 108% 80% 120% 115% 80% 120%

Total Kjeldahl Nitrogen 9038521 0.7 0.7 0.0% <0.1 93% 80% 120% 119% 80% 120% NA 80% 120%

Total Phosphorus 9026981 0.31 0.30 NA <0.08 95% 80% 120% 88% 80% 120% 101% 80% 120%

Total Suspended Solids 9036924 35 37 5.6% <2 97% 80% 120% 96%  80% 120%

Dissolved Oxygen 163 092 4.4 4.2 4.7% <0.1

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

EAGET QUALITY ASSURANCE REPORT (V1) Page 5 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.

Results relate only to the items tested and to all the items tested




@ @ @ ll? Laboratories

CLIENT NAME: WSP CANADA INC.

PROJECT: 171-00699

SAMPLING SITE:

Quality Assurance

AGAT WORK ORDER: 18R306738
ATTENTION TO: Tina Mews
SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Water Analysis (Continued)

RPT Date: Feb 06, 2018

DUPLICATE

PARAMETER

Batch

Sample
Id

Dup #1

Dup #2

RPD

Method
Blank

REFERENCE MATERIAL

METHOD BLANK SPIKE

MATRIX SPIKE

Measured|
Value

Acceptable
Limits

Recovery

Acceptable
Limits

Lower| Upper

Lower [ Upper

Acceptable
Recovery| __ Limits

Lower [ Upper

Certified By:

EAGET 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.

Results relate only to the items tested and to all the items tested



@ @ @ lﬁ Laboratories

CLIENT NAME: WSP CANADA INC.
PROJECT: 171-00699
SAMPLING SITE:

Method Summary

AGAT WORK ORDER: 18R306738
ATTENTION TO: Tina Mews

SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Water Analysis
Total Coliforms (MF) MIC 0202 SM 9222 B INCUBATOR
Escherichia coli in Water MIC 0202 SM 9222 B INCUBATOR
Fecal Coliform MIC 0203 SM 9222 D INCUBATOR
pH INST 0101 SM 4500 H+ PH METER
p - Alkalinity (as CaCO3) INST 0101 SM 2320 B TITRATION
T - Alkalinity (as CaCO3) INST 0101 SM 2320 B TITRATION
Bicarbonate INST 0101 SM 2320 B PC TITRATE
Carbonate INST 0101 SM 2320 B PC TITRATE
Hydroxide WAT 0310 SM 2320 B TITRATION
Electrical Conductivity INST 0101 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 0140 SM 3120 B DW -R ICP/OES
Dissolved Magnesium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Sodium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Potassium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Iron INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Manganese INST 0140 SM 3120 B DW -R ICP/OES
Calculated TDS SM 1030E CALCULATION
Sodium Adsorption Ratio CARTER & GREGORICH 2007 CALCULATION
Hardness SM 2340 B CALCULATION
lon Balance SM 1030E CALCULATION
Biochemical Oxygen Demand (BOD) MIC 1500 SM 5210 B DISSOLVED OXYGEN PROBE
CBOD - Carbonaceous MIC 1500 SM 5210 B DISSOLVED OXYGEN PROBE
Chemical Oxygen Demand INST 0280 SM 410.4 SPECTROPHOTOMETER
Dissolved Organic Carbon (DOC) INST 0170 SM 5310 B DW COMBUSTION
Orthophosphate INST 0410 SM 4500P DISCRETE ANALYZER
Total Kjeldahl Nitrogen INST 0430 SM 4500-N org D TW AQ-2 DISCRETE ANALYZER
Total Phosphorus WATR 0200; INST 0140 SM 3030 E; SM 3120 B TW ICP/OES
Total Suspended Solids WATR 0600 SM 2540 D GRAVIMETRIC
Dissolved Oxygen MIC 1500 SM 4500-0 B TITRATION

AG@ET METHOD SUMMARY (V1)

Results relate only to the items tested and to all the items tested

Page 7 of 10




2910 12 Street NE

Laboratory Use Only

: OC/
Arrival Temperature: z N 6’

i\ @ ﬁ Calgary, Alberta T2E 7P7
*J‘
g P: 403.735.2005 - F: 403.735.2771 S
Laboratories eatoromber [§ D347 72K
webearth.agatlabs.com — ) L&
v 5 [ o
Cham of 0ustody Record Emergency Support Services Hotline 1-855-AGAT 245 (1-855-242-8245) | Date and Time: !
Report Information Report Information Report Format J
1. Name: Lina  rhewd —_—— A |
Company: ___ WSP_Laneda  ine - Ramel = Singl = ====——==——rF S
Contact: _ “Tora 1M cans Email: ;'u'nu Tcuf e wsp.lom a S;nrﬁgle ger Turnaround Time Required (TAT] g
) ' 2. Name: Albtrt Zhuae Page ) AUSH TAT REQUESTS
. > Regular TAT 5 to 7 business da
Address: @0 Box 393 / ok 4 P lomstairy hrous® Emait: Alberk Chuas G WSP. (oM 8 O v | ueaemermngs o
ABQ'/ Tl 1A 3. Name: Rush TAT [ Less than 24 hours | formSTiare
hone: 403 GHS 5Lk : 403 G5 SLb3 i Muitiple O24t048hours  Toneimoce
Esf:e Fax: 403 S4  Email: - .1 IS::’grgn&ples per 00 48 to 72 hours s“;;";;‘iﬂ::;;f
Client Project # i?1- 30L39 - 00 Requirements (Sefection may impact detection fimits) || pate Required: e .
L — | |[DcemE DJAB Tier 1 DBCCSR = ———
Invoice To @ / No 0O Agricultural O Agricultural O Aw . 0 .
WSP ( d d O Industrial O Industrial Om g | B %; £ O
- I 1]
company: _WSY (ehada {ac O Residential/Park O Residentlal/Park 01 LW L B g ;| & z z
SRIIEE O Commercial O Commercial 0O dw bl 5 g -§ 2 i“ L_f‘ %
Address: U Drinking Water U Natural Area g Oz } § g‘ @ N §
_ = | = =
O FWAL O AB Surface Water z _|@|% _E Qg ki 0 T { g
Phone: Fax: O Other ® % E g E 2 "_‘é' 0—5) T 9 = %’ 5|
PO/AFE#: 0 D50 {Drilling) O SPIGEC z %’ Lo 2 gl AN 3 u o 3‘3'-8 § )
— S () S ——e ."_t | w 4 3 J = o Q <
£ EHisl2|= © NS BRI E
S| Z|le|B|Z|e o < Q Z SIEIS
LABORATORY SAMPLE DATE/TIME COMMENTS - SITESAMPLEINFO. | © | = |w |2 | § | £ a 1] W W | A W)=
SAMPLE IDENTIFICATION L Bl =(Z|8|5 E = SRR MM BE
USE (LAB D #3, MATRIX SAMPLED SAMPLE CONTAINMENT S|ZIGIE|E|3|® 2 25|35 = l__ k.. 6 3|£|§
QO 370XY  tp shrean: S by Jan 0 0% 10:00am |1 SR> [ %] XX %] > %
COllot G Su Jon 30 o 102041 SRR ENNEERE
.@?./a’“n s trean Sty Jon 3030\ _j0:HoAM |/ N ! S I ') B [P Y V1 B w1
Synples Retinauisligd By (Print Rome aid Sign it Bate/Tling Samplys Recoled i Nmu ani Slr_lll. Date/Tima l.a A0
neolos Iritlet - /A/ﬂ‘"l Jar 0% ﬁzxm LZ,.}\ t";...._,k_( D & DO 2 | piok copy - ctient Poge_)_or_/__
SamMes Helintuished By {Print Namg and Slgnr DalasTume Samples Heceved By lP\nnt Name and Signj Dale, Tume
w 2 Yellow Copy - AGAT o
. T o L . ' - N°: AB
Samples Helinquishad By (Print Hame and Sign): Date/Time Sampies Raverged 7 TPl T '?@" T Nhrte Copy- AGAT 0 7 1 8 1 7
~MCA 59 (8

Drigtimenl 163; DI S0 1507007 @ b{ . 0-(‘ ' Date Reslsen: Decembe 91h, 2014

- . Page 8 of 10




SAMPLE INTEGRITY RECEIPT

Earliest Expiry: bC‘ =

\]I"v’l 30 //8 ® ¢ FM CPM Initial_____

Hydrocarbons: Earliest Expiry

Legal Samples: Yes

SAMPLE INTEGRITV Shipping
Hazardous Samples: C (0] /Precautmn'raken

International Samples: Yes

Tape Sealed: Yes Q\(Iy1 p—
Coolant Used: Icepac Bagged Ice ((?é) Free Water None

General Comments:

FORM
@j@@ il Laboratories
RECET/NG BASICS-,Shlpping Temperature (@s’ﬂars only) N/A if anty Soil Bags Received
Company/Consultant: ____ v = FROZEN (Please Circle if samples received Frozen)
— 26,272k 240 _ o
Courier: [ A2 Prepaid) Collect 1 (Bottle/_lar}__é_+_7_+___é C  2(Bottleflar)__+__ +___ C
3 (Bottleflar)__+ + = °C  4(Bottleflar)__+__+__= °c
Wayhbill# B g
. S (Bottleflar)___+__ + = C 6(Bottleflar)__+ + = C
Branch: EDM GP FN FM (RD _A/AN LYD ¥£SJ EST Other: 7 (Bottle/Jar) +y = °C 8(Bottleflar)__+ + = O¢
If multiple sites were submitted at once: Yes @Q 9 (Bottleflar)__+__ + = °C 10(Bottleflar)__+__+_ = °c
sty seaimmetits s __.A w 29:{ gﬁ)re than 10 coolers are received use another sheet of paper and
TAT: <24hr 24-48hr  48-72hr e Other LOGISTICS USE ONLY
7
Cooler Quantity: Workorder No: /f trz 20C 7% g
d (= 2
TIME SENSITIVE ISSUES - Shipping Samples Damaged: Yes (q"/]fYES why?
No Bubble Wrap Frozen Courier
ALREADY EXCEEDED HOLD TIME? Yes @
Other:
Inorganic Tests {Please Circle): Mibi , BOD, Nitrate/Nitrite , Turbidity, Account Project Manager: have they been notified of the
Microtox , Ortho PO4 , Tedlar Bag , Residual Chlorine , Chlorophyll*, above issues: Yes No
Chloroamines* Whom spoken to: Date/Time:

\._.-/
* Subcontracted Analysis (See CPM)

Date issued: October 05, 2015

Document ID: SR-9505.003

Pagelof1l

_ Page 9 of 10



e - S
, 55 ) @ @ @ ﬂ Laboratories "11m& o e

“f

SAMPLE INTEGRITY RECEIPT FORM - BRANCH RECEIPT

Sending From Branch: EDM_IGPL_IFN[] FM[ JRD[YJVAN[ILYD[JFSJ[JEST JOther:

Company/Consultant: '\ 5P° CC\nOle lc

TAT: <24hr [J24-48he [] 48-72hr [] Reg M)ther Cooler Quantity: \

TIME SENSITIVE ISSUES: ‘

Earliest Date Sampled: Jan. 3048 ALREADY EXCEEDED?  Yes[ JNo IQI/
Microbiology: Test: Expiry:

Hydrocarbons: Test: " Expiry:

Are samples received >5 days afier sampling: Yes DNOE{

(TEMPERATURE MUST BE MAINTAINED IF RECEIVED <10 DEGREES C)
3 temperatures of samples* and average of each cooler (taken on jars only): NA  (only bags on coolers)

r = E = ‘) (
MOS3M3™ ccy_ 4+ - e+ 4 = ec _ 4+ _+_ = °C
Additional integrity issues (note here and on COC next to the sample ID):

Page 10 of 10



REEY

Laboratories

2910 12 Street NE
Calgary, Alberta T2E 7P7

P: 403.735.2005 - F: 403.735.2771

webearth.agatlabs.com

Cham of Custody Record

Emergency Support Services Hotline 1-855-AGAT 245 (1-855-242-8245)

Laboratory Use Only

Z-¢

Arrival Temperature:

2

AGAT Job Number;

Date and Time:

M R3027>5

]

- Reﬁoft Information Report Information Report Format
1. Name: Tina  rhews - S |
Compary: __ WSP  Caneda  ine - Names =4 S ——= — —r—
? Email: Tink watus @ WwSP. Lo ingle Turnaround Time Required (TAT) |~
Contact: —‘E-\A Mews 2 N A‘bﬁd‘ 2 hiuaz B gample per RUSH TAT REQUESTS
) . - Name: age Regular TAT [ 5 to 7 business days
Address: P Box 39 / Rocky Pomstair, house Emai: Albeek Thoas @ WSP. Lo e UPONSELECTNGA
[)Bg/ THT 1A 3. Namet Rush TAT [ Less than 24 hours  ‘SrsTHATA
Phone: 403 GHS  Blobd Fax: 403 945 SL63 - Multiple O 24 to 48 hours g gl o
one ax: 408 O Emall X Samples per O48to72hours  Seeoukron
LSD: — — = — — Page SURCHARGE.
Client Project # 17 - doL99 - 00 Requirements (Sefection may impact detection limits) Date Required: I— .
L — | |[OceMmE DAB Tier 1 DOBC CSR T Te T
o=y - . L]
Involce To E@ / No 0 Agricultural O Agricultural O aw . 0 s |3
c P i O Industrial O Industrial 0w % w |2 & |2 |o
. I '}
ompany hada. nc U Residential/Park O Residentlal/Park O LW % O % Q| ¢ & E N z
ERNEREE O Commercial 0O Commercial 0O dw o %5 g -§ 2 i \-._‘13_; ;’
Address: U Drinking Water U Natural Area 3;-'2 Oz > } § g‘ % ™ §
= 2| = =
O FWAL I AB Surface Water > ol|5|3|RE| 3 " o &
Phone: Fax: o | E|T g 25 SN g Nl 9
: : O Other 2ls|s5Z|0|c %8%5 <3 SHEE
PO/AFE#: O D50 (Drilling) O SPIGEC = %’ :\; 0 ‘é’ 2 \~ 3 3 § L 3-8 g o
— S N - S — f_c o | W & 2 4 = o Q %
= = B2 = ] N %1 2 g =
S| B|o|B|=|e o < Q Z IE|E
LABORATORY SAMPLE DATE/TIME COMMENTS - SITESAMPLEINFO, [ © = |w |E |5 | £ a ) W W i el
SAMPLE IDENTIFICATION w [BlE[2|8|E 5 ol BIE[RIQ v M Hala|E
USE (LAB (D # MATRIX AMPLED P IN T i * b5
( L S, SAMPLE CONTAINMENT S|EIGIZIE|2|% 0| e vb&\,—- \"\“63 |8
4037059 e strean: S Jar % 20% |0i00am |11 X[RX] T # XX k] R
L/O{ out £alt S darn 30 oifs 10'S0AR| N > X W] A%
D92/ Counr sFrean- Sby don 303018 jooAn [N S [ [ X] [ ] x[=
nles I?rlumwu [Peint Mome o Sign) . BatedThing Samolys RecolNed bt e nllSlf_uL Dale/Tima la‘,t‘o')p\
"""-0"-’ Fritlet - /jﬂ/ﬂ‘/l Jer T 018 J\m LZ,._L\ :’M_,k_( A e D002 | ok copy - ctient i i
Sames Relinguished By {Print Nam# and Slgnr Dalas Tine Samples Recewed By lP\nnt Name and &gnj Dale/ Time
2 Yellow Copy - AGAT
Sampkes Hellnquishad rint MHame and Si) Ae/Time | e B ’rA I!! il Syl [l C ; i - No: In'
PR Reling By (Prnt g Date/Ti Sampies Hewa&l. ~ zjrfin'e - / /&/Whrte Copy- AGAT B 0 7 1 8 1 7

Lricztpneanl 163 DG S0 15307000

@ 0T

Oae Reslsor: Decamben 9ih, 2014




@@@F Laboratories FORM

SAMPLE INTEGRITY RECEIPT

RECEIVING BASICS-,Shlpping
Company/Consultant: Y/{/ S
Courier: [ﬁ\ﬁ/@__\y Prepaicl.1 Collect
Waybill#

——

If multiple sites were submitted at once: Yes @y

Custody Seal Intact: Yes No @\) 3
TAT: <24hr 24-48hr  48-72hr e Other

Cooler Quantity:

\
Branch: EDM GP FN FM @\'/AN LYD FS) EST Other:

Temperature (@iﬂars only) N/A if only Soil Bags Received

FROZEN {Please Circle if samples received Frozen)

] (Bottlef.lar)_?_'é} 2_7_ +7‘_(7= é(;"’c 2(Bottleflar)_+  + = °¢

3(Bottleflar)__+ + = °C 4(Bottleflar)__+_+__ = °C
5 (Bottleflar)__+ + = °C 6(Botteflar)_+__+ = °C
7(Bottleflarl__+__+__=___ °C g(Bottleflar}_+_+_ = _ %%
9 (Bottleflar)__+__+ = °C 10(Bottleflar}_+ + = O¢

(‘I:{ mﬁ)re than 10 coolers are received use another sheet of paper and
attac

TIME SENSITIVE ISSUES - Shipping

ALREADY EXCEEDED HOLD TIME? Yes

Inorganic Tests (Please Circle): Mibi , BOD, Nitrate/Nitrite , Turbidity,
Microtox , Ortho PO4, Tedlar Bag , Residual Chlorine , Chlorophyll*,

Chloroamines \J"‘U,l \30 //8 @ c{ﬁ/ﬂ

Hydrocarbons: Earliest Expiry

Earliest Expiry: bC‘ -

SAMPLE INTEGRITV Shipping
Hazardous Samples: és/ (0] f‘PrecautmnTaken

Legal Samples: Yes

International Samples: Yes

Tape Sealed: Yes Qy‘ —
Coolant Used: Icepac Bagged Ice (( ?é) Free Water None

LOGISTICS USE ONLY
Workorder No; /k {Z . f:"?’ 7 )7 Q
Samples Damaged: Yes @f YES why?
No Bubble Wrap Frozen Courier
QOther:

Account Project Manager:
above issues: Yes No

have they been notified of the

Whom spoken to: Date/Time:
CPM Initial

General Comments:

—

* Subcontracted Analysis (See CPM)

Date issued: October 05, 2015
Document |D: SR-9505.003

Pagelof1l




Sday) @ @ @ Lab oratorles { '_f"}\fd‘,\cﬁ,',‘--[-:\; e

SAMPLE INTEGRITY RECEIPT FORM - BRANCH RECEIPT

Sending From Branch: EDM[_IGPL_IFN[J FM[_JRD[/IVAN[JLYD[JFSI[JEST JOther:

Company/Consultant:  \N S CC\nOClQ {nc

TAT: <24hr []24-48he [] 48-72he [] Reg B{)ther Cooler Quantity: \

TIME SENSITIVE ISSUES: ‘

Earliest Date Sampled: Tan. 30/, o ALREADY EXCEEDED?  Yes[ JNo IQI/
Microbiology: Test: Expiry:

Hydrocarbons: Test: " Expiry:

Are samples received >5 days after sampling: Yes DNOE(

(TEMPERATURE MUST BE MAINTAINED IF RECEIVED <10 DEGREES 0
3 temperatures of samples* and average of each cooler (taken on jars only): NA (only bags on coolers)

r = - = (
MOA3M3= ey + + - @)+ + = ccw _+__+_=_°C
Additional integrity issues (note here and on COC next to the sample ID);




\!h\

AR B2 Sl ML
Cabgany, Alboria 128 RS

Laboratory Use Only
Arrival Temperalure:

.}3 . o . -,-}.:,n—::::“-'r“‘e_"
P 403,70 2006 « I; 403,735 2771 | AGAT Job Number: X/NOITN N
' @lj @ @ i | Laboratories L
webearih agatlabns.com Date and Time:
Chaln of Custody Record Emergency Support Services Hotline 1-855-AGAT 245 (1-855-242-8245)
Fteport Information Repori Information Report Format Turnaround Time Required (TAT)
1. Name: Tina Mews N Single Sample Regular TAT 5-7 Business Days
Company: WSP Canada Inc. Email: tina.mews@wsp.com per Page
Contact: Tina Mews 2. Name: Albert Zhuge - RushTaT L Less than 24 Hours (200%)
Address: PO Box 387, Rocky Mtn House Email: Alberl.Zhuge@wsp.com E:n::g :s per (Surcharge) L] Less than 48 Hours (100%)
AB, T4T 143 3. Name: Carla Fernandes Page [ Less than 72 Hours (50%)
Phone: (403) 845-5662 Fax: Email: Carla.Fernandes@wsp.com Date Required:
LSD: Hequirements (Sclection may ingract delection himils) l‘.::-_-} ~ _
Client Project #: 171-00699-00 []ceme (] AB Tier 1 [[]BC CsR - O \; e Y
. [ Agricuitural {1 Agricultural ] aw il P 3 g \‘2 ":3 E
Invoice To Same Yes [ [No [1 Industrial (] Industrial Jw Ui g L i 3
[ Residential/ Park [T Residentialf Park [ ] LW 2 z ) g __E o *-..lt | S
Company: ] Commercial [ commercial Ljow & & El R \%g '::;:i gk | 33
Contact; [] Drinking Water [ Natural Area 3 Ol _ 7‘3 |z z §2 o ..93 g
’ ] Fwat £ 2 \ fg & = ] S 2
Address: [ AB Surface Water il lal3l2[8™ 2] (O x| 3= %
: = gaﬁm—-a{\:uq\_\!‘?\"v\ 5]
|:|0ther‘ Z e 2] ] _E e [pol )t oy Q -
Phone: Fax: ol g |Z(C]2 | £ ol 0 LA 2 ~
A 2] e ol s = |0l =y -2 a =)
PO/AFE# (] 50 (Drilling) ] SPIGEC ] g @ uS. P % l— 4 % o %“‘ 3 2|4 E
< |8 w8 =2 i T |z
= | ® =lo|= ot ) s - -
z &2 8 &= -8 =
LABORATORY USE FabLE e oR SAMPLE DATE/TIME | COMMENTS-SITE SAMPLE INFO, SAMPLE | 3 % Z 2512 3 i B T ) ;1‘ 8 3 a % %
- | B == ¢ - ) =
. {LAB ID#) MATRIX SAMPLED CONTAINMENT S12(313 g é § 2] p\ l‘ ] \L— N CAEA R
b’f%%?’? wQi1 SwW Folyfiidy 017 IH! Hev -’-v-!ﬂf FTLE"I"EL Jb "‘f' x| x| x X x| x| x| x| x| x
7 wQ2B sw_|F "}}"'; U5 it put dodal wetalslf 3 x| x| = x x[x]xfx[x]|x
y il . e
(v WQ3B sW F‘";@n"fxé‘: lisollied metals a nzr X! xfx] . x ) x| x| x]x
1eshejples on HolDD
nhl further nofices
> foral] Sarmples
2, epnlerS
L
Emuplmn il Oy (Pt Name \llmbf- ity Tugh S‘HHIDI‘:WE squby J r L Viivsie /2 o S—'
At ook bz [ 7%,‘ ey, N\ Hlytld (5] e | ]
il SBWGSMIEMG By t’?ilnl e Livd SIgiE = Chtes Thewnie) Saniples Halmmnﬁ’wf 1F=eint Maris a[lu LR e, Titalal
Sittmpbos. Rallngdljakier By (Priivk Rama anid Sigii: Datey T |Saunplas Aelmwpuighad By (Pl Haing and s;m: Data; Tupa

Dacument (D; DIV-50-1507.003

C 29499




11” @ @ Gj ‘ﬁ_\ Laboratories

SAMPLE INTEGRITY RECEIPT FORM — BRANCH RECEIPT

Sending From Branch: EDMLIGPL_IFN[J FM[JRDIZIV ANILY D[ JFSI[JEST[ Other:

Company/Consultant: Mﬁf"

TAT: <24hr [124-48hr [] 48-72hr [J Reg [X] Other s Cooler Quantity:
c — C =2 o
TIME SENSITIVE ISSUES: N\ Nl decre
Earliest Date Sampled: 25 / ///' & ALREADY EXCEEDED? Yes [ INo[X]
Microbiology: Test: - Expiry:
Hydrocarbons: Test: Expiry:

Are samples received >5 days after sampling: Yes[|No[X]

(TEMPERATURE MUST BE MAINTAINED IF RECEIVED <10 DEGREES C)
3 temperatures of samples* and average of each cooler (taken on jars only): NA  (only bags on coolers)

M L+ [+ [= cc@ (+(+[= cc@[f+(+] = °c@__+_+ = cC

Additional integrity issues (note here and on COC next to the sample ID);




@ @ @ﬁ Laboratories

SAMPLE INTEGRITY RECEIPT
FORM

RECEIVING BASICS - Shipping

Company/Consultant: 5‘/ ;;' P @A'U 4 .0}1
Courier: \/*AW{) Prepaid  Collect
Waybill#

Branch: EDM GP FN FM@VAN LYD FS) EST Other:

If multiple sites were submitted at once: Yes No

Custody Seal Intact: Yes No NA

TAT: <24hr  24-48hr  48-72hr (Reg) Other

3

Cocler Quantity:

Temperature W&sﬂars only) N/A if only Soil Bags Received
FROZEN (Please Circle if samples received Frozen)

1 (Bottle/Jar) £ LL@“_"_/: _ﬁ;ﬁf"c 2(Bottle/Jatf) (’ Qif" C‘bc

3 (Bottle/Jar%_&i=uoc SiEGa_h 4 = %
5(Bottle/lar)__+__+ = °C 6(Bottleflar)_+__+ = °C
7(Bottle/lar)__+ _+ = °C 8(Bottleflar__+ + = °C
9 (Bottlef/lar)__+__+_ = __°C 10(Bottleflar)__+ _+ = °C

('I:tt’ mﬁ)re than 10 coolers are received use another sheet of paper and
attac

TIME SENSITIVE ISSUES - Shipping
ALREADY EXCEEDED HOLD TIME? Yes @9

Inorganic Tests (Please Ci rcle@ ,@ Nitrate/Nitrite , Turbidity ,

Microtox( Ortho PO4 , Tedlar Bag , Residual Chlorine , Chlorophyll*,

Chloroamines* 78 2
-__-_.___._-l?

Earliest Expiry: 72 (o (P (¥ 45 fon PO

h]

Hydrocarbons: Earliest Expiry !% 5 & /5’ oo /;_9/. .

/7

SAMPLE INTEGRITY - Shipping

YE;I (@b Precaution Taken:

~.

International Samples: Yes (N9
Tape Sealed: Yes O‘G/G
Coolant Used: Icepack

Hazardous Samples:

Legal Samples: Yes

Bagged Ice Free Water None

ree Ice)

LOGISTICS USE ONLY
Workorder No: ,ff%gf”f‘(?\
Samples Damaged: \’es""Nt;\ YES why?
No Bubble Wrap  Frozen  Courier
Other:
Qgggglgs%rgec\(tegﬂarhaoger have they been notified of the
Whom spoken to: Date/Time:

CPM Initial_____

General Comments:

F/ 9 bt por Do GNPl ¢ lwge 3 Geee

SHU(E ligs & Mo D-0 KrHE pat gey

L UR Pr P pn WM/A;L((}“‘{/Q.

A

s

Date issued: October 05, 2015
Document ID: SR-9505.003

* Subcontracted Analysis (See CPM)

Page 1of 1



2910 12TH STREET NE

CALGARY, ALBERTA
@ @ @ [ ab . CANADA T2E 7P7
i | TEL (403)735-2005

aboratories FAX (403)735-2771

http://www.agatlabs.com

CLIENT NAME: WSP CANADA INC.
237 - 4 AVE SW SUITE 3300
CALGARY, AB T2P 4K3
(403) 271-4442

ATTENTION TO: Tina Mews
PROJECT: 171-0699-00
AGAT WORK ORDER: 18R316266
WATER ANALYSIS REVIEWED BY: Krystyna Krauze, Senior Analyst
DATE REPORTED: Mar 07, 2018
PAGES (INCLUDING COVER): 10
VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (403) 735-2005

*NOTES

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AG@AT Laboratories (V1) Page 1 of 10
Member of: Association of Professional Engineers and Geoscientists of Alberta AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
(APEGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) 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.
Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



@ @ @ lF [Laboratories

Certificate of Analysis

AGAT WORK ORDER: 18R316266
PROJECT: 171-0699-00

CLIENT NAME: WSP CANADA INC.
SAMPLING SITE:

ATTENTION TO: Tina Mews
SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Microbial Analysis

DATE RECEIVED: 2018-03-01

DATE REPORTED: 2018-03-07

SAMPLE DESCRIPTION: wQ1l WwQ2B WQ3B
SAMPLE TYPE: Water Water Water
DATE SAMPLED:  2018-03-01 2018-03-01 2018-03-01
Parameter Unit G/S RDL 9096303 9096377 9096378
Total Coliforms (MF) CFU/100 mL 1 95 88 75
Fecal Coliforms (MF) CFU/100 mL 1 3 <1 1
Escherichia coli in Water CFU/100 mL 1 3 <1 1
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested and to all the items tested

Page 2 of 10



. @ @ @ lF Laboratories

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771

Certificate of Analysis

AGAT WORK ORDER: 18R316266
PROJECT: 171-0699-00

CLIENT NAME: WSP CANADA INC.
SAMPLING SITE:

http://www.agatlabs.com

ATTENTION TO: Tina Mews
SAMPLED BY:

Routine Chemistry Water Analysis

DATE RECEIVED: 2018-03-01

DATE REPORTED: 2018-03-07

SAMPLE DESCRIPTION: wQ1l wQ2B WQ3B
SAMPLE TYPE: Water Water Water
DATE SAMPLED: 2018-03-01 2018-03-01 2018-03-01
Parameter Unit G/S RDL 9096303 9096377 9096378

pH pH Units N/A 8.22 8.24 8.26
p - Alkalinity (as CaCO3) mg/L 5 <5 <5 <5
T - Alkalinity (as CaCO3) mg/L 5 276 275 274
Bicarbonate mg/L 5 337 335 335
Carbonate mg/L 5 <5 <5 <5
Hydroxide mg/L 5 <5 <5 <5
Electrical Conductivity uS/cm 5 500 497 495
Chloride mg/L 1 1 2 2
Fluoride mg/L 0.01 0.07 0.08 0.08
Nitrate mg/L 0.1 14 1.1 15
Nitrate-N mg/L 0.02 0.32 0.25 0.34
Nitrite mg/L 0.05 <0.05 <0.05 <0.05
Nitrite-N mg/L 0.01 <0.01 <0.01 <0.01
Nitrate+Nitrite - Nitrogen mg/L 0.02 0.32 0.25 0.34
Sulfate mg/L 1 7 7 7
Dissolved Calcium mg/L 0.3 78.6 78.2 75.5
Dissolved Magnesium mg/L 0.2 21.8 23.4 221
Dissolved Sodium mg/L 0.6 6.1 6.3 5.9
Dissolved Potassium mg/L 0.6 1.0 11 11
Dissolved Iron mg/L 0.1 <0.1 <0.1 <0.1
Dissolved Manganese mg/L 0.005 0.007 0.009 0.009
Calculated TDS mg/L 0.6 283 284 280
Sodium Adsorption Ratio N/A 0.16 0.16 0.15
Hardness mg CaCO3/L 1 286 292 280
lon Balance % 1 105 107 103
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

9096303-9096378 < - Values refer to Report Detection Limits.

If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1)

Page 3 of 10
Results relate only to the items tested and to all the items tested




.. @@@ﬁ Laboratories

CLIENT NAME: WSP CANADA INC.

SAMPLING SITE:

Certificate of Analysis

AGAT WORK ORDER: 18R316266
PROJECT: 171-0699-00

ATTENTION TO: Tina Mews
SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Water Analysis - BOD, CBOD, COD, DO, 0-PO4, TKN, TP, TSS

DATE RECEIVED: 2018-03-01 DATE REPORTED: 2018-03-07

SAMPLE DESCRIPTION: wQ1 wWQ2B WQ3B

SAMPLE TYPE: Water Water Water
DATE SAMPLED: 2018-03-01 2018-03-01 2018-03-01
Parameter Unit G/S RDL 9096303 9096377 9096378

Biochemical Oxygen Demand (BOD) mg/L 2 <2 <2 <2
CBOD - Carbonaceous mg/L 2 <2 <2 <2
Chemical Oxygen Demand mg/L 1 <1 <1 <1
Orthophosphate mg/L 0.15 <0.15 <0.15 <0.15
Total Kjeldahl Nitrogen mg/L 0.1 0.1 0.2 0.2
Total Phosphorus mg/L 0.08 <0.08 <0.08 <0.08
Total Suspended Solids mg/L 2 <2 <2 <2
Dissolved Oxygen mg/L 0.1 4.4 5.6 3.4
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested and to all the items tested

Page 4 of 10




EEET

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

[_aboratories TEL (403)735-2005

FAX (403)735-2771

CLIENT NAME: WSP CANADA INC.
PROJECT: 171-0699-00

http://www.agatlabs.com

Quality Assurance

AGAT WORK ORDER: 18R316266
ATTENTION TO: Tina Mews

SAMPLING SITE: SAMPLED BY:
Water Analysis

RPT Date: Mar 07, 2018 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE

Method Accgp}able Accgp}able Accgpyable

PARAMETER Batch Sample Dup #1 | Dup#2 | RPD Blank Ms/e;slﬂéed Limits Recovery Limits Recovery Limits
Lower | Upper Lower [ Upper Lower [ Upper

Routine Chemistry Water Analysis
pH 9098167 8.34 8.38 0.5% N/A 100% 90% 110%
T - Alkalinity (as CaCO3) 9098167 366 369 0.8% <5 102% 80% 120%
Electrical Conductivity 9098167 746 752 0.8% <5 104% 80% 120%
Chloride 9096303 9096303 1 1 NA <1 103% 80% 120% 101% 80% 120% 105% 80% 120%
Fluoride 9096303 9096303 0.07 0.08 133% <0.01 101% 80% 120% 97% 80% 120% 110% 80% 120%
Nitrate 9096303 9096303 1.4 1.4 0.0% <0.1 106% 80% 120% 105% 80% 120% 106% 80% 120%
Nitrite 9096303 9096303 <0.05 <0.05 NA <0.05 103% 80% 120% 102% 80% 120% 106% 80% 120%
Sulfate 9096303 9096303 7 7 0.0% <1 103% 80% 120% 102% 80% 120% NA 80% 120%
Dissolved Calcium 9095571 55.5 55.5 0.0% <0.3 103% 80% 120% 108% 80% 120% NA 80% 120%
Dissolved Magnesium 9095571 15.2 14.9 2.0% <0.2 101% 80% 120% 102% 80% 120% NA 80% 120%
Dissolved Sodium 9095571 4.8 4.8 0.0% <0.6 102% 80% 120% 104% 80% 120% 98% 80% 120%
Dissolved Potassium 9095571 0.7 0.7 NA <0.6 92% 80% 120% 97% 80% 120% 94% 80% 120%
Dissolved Iron 9095571 <0.1 <0.1 NA <0.1 94% 80% 120% 91% 80% 120% 94% 80% 120%
Dissolved Manganese 9095571 <0.005 <0.005 NA <0.005 97% 80% 120% 101% 80% 120% 101% 80% 120%

Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and 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 48 hours in Alberta and 72 hours in British Columbia.

Microbial Analysis

Total Coliforms (MF) 2258 303
Fecal Coliforms (MF) 2258 303
Escherichia coli in Water 2258 303

95 81 15.9% <1
3 1 NA <1
3 2 NA <1

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

Water Analysis - BOD, CBOD, COD, DO, 0-PO4, TKN,

Biochemical Oxygen Demand 5701 303
(BOD)

CBOD - Carbonaceous 5701 303
Chemical Oxygen Demand 1352 303
Orthophosphate 9096303 9096303
Total Kjeldahl Nitrogen 9096303 9096303
Total Phosphorus 9051182

Total Suspended Solids 9093812
Dissolved Oxygen 165 303

TP, TSS
<2 <2 NA <2 97% 80% 120%
<2 <2 NA <2 89% 80% 120%
<1 <1 0.0% <1l 100% 80% 120% 95%  80% 120% 104% 80% 120%
<0.15 <0.15 NA <0.15 96% 80% 120% 105% 80% 120% 109% 80% 120%
0.1 0.1 NA <0.1 101% 80% 120% 93% 80% 120% 91%  80% 120%
0.30 0.29 NA <0.08 93% 80% 120% 93% 80% 120% 98%  80% 120%
<2 <2 NA <2 102% 80% 120% NA 102% 80% 120%
4.4 4.4 0.0% <0.1

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

EAGET QUALITY ASSURANCE REPORT (V1)

Page 5 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.

Results relate only to the items tested and to all the items tested
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CLIENT NAME: WSP CANADA INC.

PROJECT: 171-0699-00

SAMPLING SITE:

Quality Assurance

AGAT WORK ORDER: 18R316266
ATTENTION TO: Tina Mews
SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Water Analysis (Continued)

RPT Date: Mar 07, 2018

DUPLICATE

PARAMETER

Batch

Sample
Id

Dup #1

Dup #2

RPD

Method
Blank

REFERENCE MATERIAL

METHOD BLANK SPIKE

MATRIX SPIKE

Measured|
Value

Acceptable
Limits

Recovery

Acceptable
Limits

Lower| Upper

Lower [ Upper

Acceptable
Recovery| __ Limits

Lower [ Upper

Certified By:

EAGET 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.

Results relate only to the items tested and to all the items tested



@ @ @ lﬁ Laboratories

CLIENT NAME: WSP CANADA INC.

PROJECT: 171-0699-00
SAMPLING SITE:

Method Summary

AGAT WORK ORDER: 18R316266
ATTENTION TO: Tina Mews

SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Water Analysis
Total Coliforms (MF) MIC 0202 SM 9222 B INCUBATOR
Fecal Coliforms (MF) MIC 0203 SM 9222 D INCUBATOR
Escherichia coli in Water MIC 0202 SM 9222 B INCUBATOR
pH INST 0101 SM 4500 H+ PH METER
p - Alkalinity (as CaCO3) INST 0101 SM 2320 B TITRATION
T - Alkalinity (as CaCO3) INST 0101 SM 2320 B TITRATION
Bicarbonate INST 0101 SM 2320 B PC TITRATE
Carbonate INST 0101 SM 2320 B PC TITRATE
Hydroxide WAT 0310 SM 2320 B TITRATION
Electrical Conductivity INST 0101 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 0140 SM 3120 B DW -R ICP/OES
Dissolved Magnesium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Sodium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Potassium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Iron INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Manganese INST 0140 SM 3120 B DW -R ICP/OES
Calculated TDS SM 1030E CALCULATION
Sodium Adsorption Ratio CARTER & GREGORICH 2007 CALCULATION
Hardness SM 2340 B CALCULATION
lon Balance SM 1030E CALCULATION
Biochemical Oxygen Demand (BOD) MIC 1500 SM 5210 B DISSOLVED OXYGEN PROBE
CBOD - Carbonaceous MIC 1500 SM 5210 B DISSOLVED OXYGEN PROBE
Chemical Oxygen Demand INST 0280 SM 410.4 SPECTROPHOTOMETER
Orthophosphate INST 0410 SM 4500P DISCRETE ANALYZER
Total Kjeldahl Nitrogen INST 0430 SM 4500-N org D TW AQ-2 DISCRETE ANALYZER
Total Phosphorus WATR 0200; INST 0140 SM 3030 E; SM 3120 B TW ICP/OES
Total Suspended Solids WATR 0600 SM 2540 D GRAVIMETRIC
Dissolved Oxygen MIC 1500 SM 4500-0 B TITRATION

AG@ET METHOD SUMMARY (V1)

Results relate only to the items tested and to all the items tested

Page 7 of 10
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B 403.735.2005

FOARG D Boco HE
Calgary, Stheta T2E 7PY
=i 403 730.2VTL

webaarn

NEailinhs.com

Laboratory Use Only
Arrvival Temperature:
AGAT Job Number:

o

Date and Time:

Chaln of Custody Record Emergency Support Services Hotline 1-855-AGAT 245 (1-855-242-8245)
Report Informiation Report information Report Format Turnaround Time Required (TAT)
1, Name: Tina Mews [ Single Sample Regular TAT v 5-7 Business Days
Company: WSP Cahada | Email: tina. ' per Page
pany. ahada Inc. il na.mews@wsp.com l: Less than 24 Hours (200%)
Contact: Tina Mews 2. Hame: Albert Zhuge Multiple Rush TAT
Address: PO Box 387, Rocky Min House Emall: Albert.Zhugetwsp.com L. samples per {Surcharge) 1: Less than 48 Hours (100%)
AB, T4T 1A3 N Carla Fernandes Page L Less than 72 Hours (50%)
Phone: (403) 845-6662 _ Fax: Emall: Carla.Fernandes@wsp.com Date Required:
LSD: Rﬁ@ﬂif@mems Selectinn may impaci deiecdion mits) 35
Client Project #: 171-00699-00 L ccme L AB Tier 1 [ BCesr Wl
= = (] Agricultural L Agricultural [ aw z|w
Invoice To same [V Yes |_ No [ Industrial | Industrial [ w L
|| Residentialf Park |~ Residentialf Park | _ Lw .% E; T
" . + ° ]
Cormnpany: L Co_rnn.'leroal | commercial [ ow a & lz § §
L] Drinking Water [ Matural Area 3 [ g N = 4
Contact: || FwAL g i E & u g 3
— w
Adress: [__ AB Surface Water & 3 8lz 2l ] [w E
: - al3 frd - E
L Other: gl 2 &g a = z 8 g ES
Phone: Fax: . glslw|5|lv|2|E 5 Ylals 5|88 &
() o5 (Driling) |~ SPIGEC L AHH SR RHEEREE T HERE
PO/AFES 53Em§%ﬁ H T
= | w = El® S o =
Z| o 8 o = “l= .§ E|=
LABORATORY USE AT SAMPLE DATE/TIME | COMMENTS- SITE SAMPLE INFO, SAMPLE | & 2| w = § g é § g -3 é 2 % b= g % % E § E
(LAB ID#) MATRIX SAMPLED CONTAINMENT = =|®| 8 S &
S5 FHEHHHBEEHENEIHEEHHEEEE
migé waQ1i swW 8 o5 Fliter total metals at the lab but 14 x| x X x| x| xfx
?; «F WQ28 sw  |B:30A4P | putalliotal and dissolved metal | 14 X x xfx]x]x
Q/“F/S‘; WQ3B SW 9:00 ) samples an hold until further notice | 14 x| x x| ol x| x| x| x
4
Samples Felylgyivied r‘F-iu el il CrTRILE . L bl Timma: 7l y /‘jf ‘l%
2 %‘ W= P_,}‘L‘J‘ 1 a8 oA DYl (HE 4 ] P \ of
Samius FellHuished By (Print Maase and Signt Dater Time: Bt Time: 7
Sampibes [{alinepiintanil By (Pl l\lmm:I mntf Shgiil atey Tims

Bamplas Felingukhad By (PN Mo and 5lgnk

Dby Tl

Document D DIV-50-1507.003

C 29843

Page 8 of 10



-__;_:.;I | @ @ @T Laboratories

SAMPLE INTEGRITY RECEIPT FORM - BRANCH RECEIPT

RS0 %7
Sending From Branch: EDM[_IGP_JFN[] FM{CIRD[/]VAN[JLYD[JFSI[JEST[ JOther:

Company/Consultant: __ /, Y4

TAT: <24hr [J24-48hr Ij 48-72hr ] Reg [zlomer Cooler Quantity: [

. \ 7 - S
TIME SENSITIVE ISSUES: ST v 'V L = > 2
Earliest Date Sampled: /) ¢,/ / /8 ALREADY EXCEEDED? YesCINo[]
Microbiology: Test: V4 Expiry:
Hydrocarbons; Test: Expiry;

Are samples received >5 days after sampling: Yes[ JNo[ ]

(TEMPERATURE MUST BE MAINTAINED IF RECEIVED <10 DEGREES )
3 temperatures of samples* and average of each cooler (taken on jars only): NA  (only bags on coolers)

g L A 4
M+ St/ = @ _+ + = CE_+ + - CH) _+ + = oC
Additional integrity issues (note here and on COC next to the sample ID):
#C.ID S50 LV &) é"X/r;f/u /};‘p‘ik/ 'E}'(‘- (:r{;l“ /&’

Page 9 of 10



SAMPLE INTEGRITY RECEIPT

@ @ @ ﬂ—\ Laboratories FORM

RECEIVING BASICS - Shipping
Company/Consultant: NC_,? (WP\

Courier: R LA Prepaid  Collect

Waybill#

Branch: EDM GP FN FM@VAN LYD FS) EST Other.

If multiple sites were submitted at once: Yes @

~
Custody Seal Intact: Yes No r\b

TAT: <24hr  24-48hr  48-72hr Other

Cooler Quantity: t

Temperature {Bottles/Jars only) N/A it only Soil Bags Received

FROZEN (Please Circle if samfles received Frozen)

TIME SENSITIVE ISSUES - Shipping
ALREADY EXCEEDED HOLD TIME? Yes @

Inorganic Tests (Please Circle): Mibi , BOD, Nitrate/Nitrite , Turbidity ,
Microtox , Ortho PO4 , Tedlar Bag, Residual Chlorine , Chlorophyli* ,
Chloroamines* Po.

Earliest Expiry: MAR 01 1 2018 @ q—ﬁ'\ﬁ ph

Hydrocarbons: Earliest Expiry

SAMPLE INTEGRITY - Shipping

~
Hazardous Samples: YES @}recaution Taken:

Legal Samples: Yes @'J
International Samples: '\es @\
[69_)

Tape Sealed: Yes

Coolant Used: lcepack Baggedlce Ffeelc " Free Water None

1 (BottleX.Iar)__\_+l+__l_:__0C 2(Bottle/lar)__+ + = °C
3{Bottleflar}__+ + = % 4(Bottleflar)__+__+__=__ °C
S{Bottleflar)__+_+ = °C &{Bottleflar)__+__+__=__ °C
7(Bottle/lar)__+__+_ = °C &(Bottleflar)__+___+__ =__ °C
9 (Bottleflar)__+__ +__ = °C 10 (Bottleflar)__+__ +__ = °c
{If more than 10 coolers are received use another sheet of papet and
attach)

LOGISTICS USE ONLY
Workorder No: / P/? 3’% QZ&

Samples Damaged: Yes r@ If VES why?
No Bubble Wrap Frozen Courier

Other:

Account Project Manager: have they been notified of the

above issues: Yes No

Whom spoken to: Date/Time:
CPM Initial

General Comments:

00 BOTILE Gy
N LA

¥ Subcontracted Analysis {See CPM}

Date issued; October 05, 2015
Document 1D: 5R-9505.003

Pagelofl

Page 10 of 10




@ @ Gﬂj LF Laboratories

B 403.735.2005

FOERG D Boco HE
Calgary. St 126 7P
s ADFTI0AVTT

nEatinhs.com

wieboarn

Laboeratory Use Only
Arrival Temperature:
AGAT Job Number:

o

Date and Time:

Chaln of Custody Record Emergency Support Services Hotline 1-855-AGAT 245 {1-855-242-8245)
Report Information Report infermation Report Format Turnaround Time Required {TAT)
1, Name: Tina Mews C Single Sampte Regular TAT v 5-7 Business Days
Company: WSP Canada Inc. Email; tina.mews@wsp.com per Page [ Less than 24 Hours (200%)
Contact: Tina Mews 2. Name: Albert Zhuge . Rush TAT ¢
. . Multiple { Less than 48 Hours (100%)
Address: PO Box 387, Rocky Min House Emall: Albert.Zhugeliwsp.com L samples per (Surcharge) —
AB, TAT 143 N Carla Fernandes Page L_ Less than 72 Hours (56%)
Phone: (403) 845-6662 _ Fax: Emall: Carla.Fernandes@wsp.com Date Requived:
LSD: R_gauirements Selectinn may impaci deiesion imits) 35
Client Project #: 171-0069900 L come L AB Tier 1 [ Bcesk ol
— ] Agricultural L Agricultural [ aw T|w
Invoice To same [ Yes [_HNo [ Industrial | Industrial C L [
|| Residentialf Park |~ Residentialf Park | _ LW % 3 ||z
N j x o w
ormpans: L Co_mn.'leroal | commercial [ ow a b lz 3 ;
| brinking Water [ Matural Area 3 [ g 4 = ]
pontost: || FwAL 3 1§ IR 8
Address: |_ A8 Surface Water 5 3 ﬁ & g’ [ E E
D > ala = - =
L Other: Zl o bl I 4 g & 8 4 T
Phone: Fax: & § - E'i & g 3 ; =] 3 & §' 218 &
PO/AFER L] oso (oriing) [ SPIGEC (. A A el é B8 |3g| |B 3 3 HEIFIEIN E
z| & i Bly|=|2 o AR I E
| w = g @ 8| & =
Z|lo E £ g = & == .§ E|E
LABORATORY USE A R SAMPLE DATE/TIME | COMMENTS- SITE SAMPLE INFO, SAMPLE | 3 % w2 § é é § g -E é a g = E % % g § E
(LAB ID#) MATRIX SAMPLED CONTAINMENT < z|®| 2 S g
fdih FHEHEHHEHBEEREHEEHHHEREE
m%é wai SW 8 o7 Fliter total metals at the kah but 14 x | x wl x] x| el x| x
j’;' «F wQ28 sw [B:35041 | putalltotal and dissolved metal | 14 x| x x| xfx]x x
/%:F/g:f woas SW 9:00 ﬂ”) samples on hold untll further notice | 14 x| x x| x| x| x| x
4 - Vs
Ramijies Ralyfayiuiet r‘qu ) il g} Tiatgs 1lme . E d M Tmae g ., JE ‘I%
X % m\, m‘ ,m D’FM . LA AN 4/{ 2N g A e / //Q A .| Pees ‘ af
Samiis Aellpuished By [Prind baa e g} Detey Tlme: Safnfet et lgnil 7 Bato/ Tima: 7/
Datey Tims

Bamplen Felingukhad By (PR e and 5lgnk

Dby Tl

m-n-nu.ummywun,wn-m.m:m(sum: '\Jtﬂf\é m ]

Documeant |0: DIV-50-1507.003

C3EF

C 29843




'--‘;:':'ﬂ | @ @ @ﬁ Laboratories

SAMPLE INTEGRITY RECEIPT FORM - BRANCH RECEIPT

R 50 %%
Sending From Branch: EDMLIGP_JFN[] FMCORD[/IV AN[JLYD[JFSI[JEST[ JOther:

Company/Consultant; ) j-_‘J .

TAT: <24hr [J24-48hr 01 48-72hr 0] Reg [ZIOlller Cooler Quantity: __ [

' A b=y m—
TIME SENSITIVE ISSUES: K7 / 'V LTI S INT2 27 ¢
Earliest Date Sampled: __ /J, /AL 4 / / /¢ ‘3’ ALREADY EXCEEDED? Yes[INo[]
Microbiology: Test: WV Expiry:
Hydrocarbons: Test: Expiry:

Are samples received >5 days after sampling: Yes[ JNo[]

(TEMPERATURE MUST BE MAINTAINED IF RECEIVED <10 DEGREES O
3 temperatures of samples* and average of each cooler (taken on jars only): NA  (only bags on coolers)

P =
MLt S1/ = sc@) _+ + = CE)_+ + - oC) + + = o
Additional integrity issues (note here and on COC next to the sample ID):
#Q:ID 90 LV 1) é*‘X/r;f/u /}fﬁ-l/ 'Eft" Crhf’ /&




SAMPLE INTEGRITY RECEIPT

G‘j @ @ ﬂ—\ Laboratories FORM

RECEIVING BASICS - Shipping
CADSOH

Courier: alil '%U Prepaid  Collect

Company/Consultant: NC-;?’

Waybill#

Branch: EDM GP EN FM@VAN LYD FSJ EST Other:

. . . N
If multiple sites were submitted at once: Yes @

-
Custody Seal Intact: Yes No !\&)

TAT: <24hr  24-48hr  48-72hr Other

Cooler Quantity: t

Temperature {Bottles/Jars only) N/A it only 50il Bags Received
FROZEN (Please Circle if samfles received Frozen)

1 (portiefian ha Vil = 1

@

°c  2(Bottle/lar)__+__+ = “C
3{Bottleflar)__+__+__=___ °C 4(Bottle/lar)__+__+ = °C
5(Bottleflar)__+__+__=___ °C  6(Bottleflar)_+__+__ = °C
7 (Bottle/lar)__+__+__=___°C 8(Bottleflar__+_ +_=__ °C
9 (Bottle/Jar)__+__+__=___ °C 10{Bottleflar)__+__+ =

(If mﬁire than 10 coolers are received use another sheet of paper and
attac

TIME SENSITIVE ISSUES - Shipping
ALREADY EXCEEDED HOLD TIME? Yes @

Inarganic Tests (Please Circle): Mibi , BOD, Nitrate/Nitrite , Turbidity ,
Microtox , Ortho PO4 , Tedlar Bag, Residual Chlorine , Chlorophyli*,
Chlorcamines* ro.

Earliest Expiry: MAR 01 1 2018 @ q—ﬂ Oh

Hydrocarbons: Earliest Expiry

SAMPLE INTEGRITY - Shipping

~
Hazardous Samples: YES @)’recaution Taken:
Legal Samples: Yes |

¢
International Samples: '{es @\
ﬁ@.) —

Tape Sealed: Yes

Coolant Used: lcepack Bagged Ice F@x\ Free Water None

LOGlSTgSéUSE ONLY

Workorder No: /é/? 3’4{’ 7

Samples Damaged: Yes r@ If YES why?

Mo Bubble Wrap Frozen Courier

Other:

Account Project Managet: have they been notified of the

above issues: Yes No

Whom spoken to: Date/Time:
CPM Initial

General Comments;

00 ©ITE G
LY. L2

o —

¥ Subcontracted Analysis (See CPM}

Date issued; October 05, 2015
Document 1D: SR-9505.003

Pagelofl




2910 12TH STREET NE

CALGARY, ALBERTA
@ @ @ [ ab . CANADA T2E 7P7
i | TEL (403)735-2005

aboratories FAX (403)735-2771

http://www.agatlabs.com

CLIENT NAME: WSP CANADA INC.
237 - 4 AVE SW SUITE 3300
CALGARY, AB T2P 4K3
(403) 271-4442

ATTENTION TO: Tina Mews
PROJECT: 171-00699-00
AGAT WORK ORDER: 18R325063
WATER ANALYSIS REVIEWED BY: Jennifer Liu, Analyst, Qualified Person
DATE REPORTED: Apr 06, 2018
PAGES (INCLUDING COVER): 8
VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (403) 735-2005

*NOTES

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AG@AT Laboratories (V1) Page 1 of 8
Member of: Association of Professional Engineers and Geoscientists of Alberta AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
(APEGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) 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.
Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



@ @ @ lF [Laboratories

CLIENT NAME: WSP CANADA INC.
SAMPLING SITE:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Certificate of Analysis

AGAT WORK ORDER: 18R325063

PROJECT: 171-00699-00
ATTENTION TO: Tina Mews
SAMPLED BY:

Microbial Analysis

DATE RECEIVED: 2018-03-29

DATE REPORTED: 2018-04-06

SAMPLE DESCRIPTION: wQ1l WQ2 WQ3
SAMPLE TYPE: Water Water Water
DATE SAMPLED:  2018-03-29 2018-03-29 2018-03-29
Parameter Unit G/S RDL 9157268 9157272 9157273
Total Coliforms (MF) CFU/100 mL 1 67 68 65
Fecal Coliforms (MF) CFU/100 mL 1 4 2 1
Escherichia coli in Water CFU/100 mL 1 4 2 1

Comments: RDL - Reported Detection Limit;

G/ S - Guideline / Standard

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1)

Page 2 of 8

Results relate only to the items tested and to all the items tested



.. @@@ﬁ Laboratories

CLIENT NAME: WSP CANADA INC.
SAMPLING SITE:

Certificate of Analysis

AGAT WORK ORDER: 18R325063
PROJECT: 171-00699-00

ATTENTION TO: Tina Mews

SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Water Analysis - Diss. Oxygen, CBOD, BOD, O-PO4, T-Phos., COD, TSS, TKN

DATE RECEIVED: 2018-03-29 DATE REPORTED: 2018-04-06

SAMPLE DESCRIPTION: wQ1l wQ2 wQ3

SAMPLE TYPE: Water Water Water
DATE SAMPLED: 2018-03-29 2018-03-29 2018-03-29
Parameter Unit G/S RDL 9157268 9157272 9157273

Dissolved Oxygen mg/L 0.1 5.2 6.0 15.5
CBOD - Carbonaceous mg/L 2 <2 <2 <2
Biochemical Oxygen Demand (BOD) mg/L 2 <2 <2 <2
Orthophosphate mg/L 0.15 <0.15 <0.15 <0.15
Total Phosphorus mg/L 0.08 <0.08 <0.08 <0.08
Chemical Oxygen Demand mg/L 1 <1 <1 <1
Total Suspended Solids mg/L 2 2 <2 2
Total Kjeldahl Nitrogen mg/L 0.1 0.2 0.1 0.2
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested and to all the items tested

Page 3 of 8




ll? [Laboratories

CLIENT NAME: WSP CANADA INC.

PROJECT: 171-00699-00
SAMPLING SITE:

Quality Assurance

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

AGAT WORK ORDER: 18R325063
ATTENTION TO: Tina Mews
SAMPLED BY:

Water Analysis

RPT Date: Apr 06, 2018 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acceptable Acceptable Acceptable
PARAMETER Batch Sample Dup #1 | Dup #2 RPD Blank M(\e/e;slﬂéed Limits Recovery| Limits Recovery Limits
Lower [ Upper Lower [ Upper Lower [ Upper
Microbial Analysis
Total Coliforms (MF) 2281 951 <1 <1 NA <1
Fecal Coliforms (MF) 2281 951 <1 <1 NA <1
Escherichia coli in Water 2281 951 <1 <1 NA <1

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

Water Analysis - Diss. Oxygen, CBOD, BOD, O-PO4, T-Phos., COD, TSS, TKN

Dissolved Oxygen

CBOD - Carbonaceous
Biochemical Oxygen Demand
(BOD)

Orthophosphate

Total Phosphorus

Chemical Oxygen Demand
Total Suspended Solids
Total Kjeldahl Nitrogen

166
5715
5715

1363

268
268
268

9157268 9157268
9145438

889

9157268 9157268
9157268 9157268

5.2 5.2 0.0%
<2 <2 NA
<2 <2 NA

<0.15 <0.15 NA

0.23 0.22 NA
8 6 NA
2 2 NA

0.2 0.2 NA

<0.1
<2
<2

<0.15
<0.08

<1
<2
<0.1

90%
105%

91%
98%

101%
99%
92%

80% 120%
80% 120%

80% 120%
80% 120%

80% 120%
80% 120%
80% 120%

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

Certified By:

106%
99%

98%

88%

80% 120%
80% 120%

80% 120%

80% 120%

120% 80% 120%
99%  80% 120%

97%  80% 120%
99%  80% 120%
92%  80% 120%

EAGET QUALITY ASSURANCE REPORT (V1)

Page 4 of 8

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.

Results relate only to the items tested and to all the items tested
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CLIENT NAME: WSP CANADA INC.

PROJECT: 171-00699-00
SAMPLING SITE:

Method Summary

AGAT WORK ORDER: 18R325063
ATTENTION TO: Tina Mews

SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Water Analysis
Total Coliforms (MF) MIC 0202 SM 9222 B INCUBATOR
Fecal Coliforms (MF) MIC 0203 SM 9222 D INCUBATOR
Escherichia coli in Water MIC 0202 SM 9222 B INCUBATOR
Dissolved Oxygen MIC 1500 SM 4500-0 B TITRATION
CBOD - Carbonaceous MIC 1500 SM 5210 B DISSOLVED OXYGEN PROBE
Biochemical Oxygen Demand (BOD) MIC 1500 SM 5210 B DISSOLVED OXYGEN PROBE
Orthophosphate INST 0410 SM 4500P DISCRETE ANALYZER
Total Phosphorus WATR 0200; INST 0140 SM 3030 E; SM 3120 B TW ICP/OES
Chemical Oxygen Demand INST 0280 SM 410.4 SPECTROPHOTOMETER
Total Suspended Solids WATR 0600 SM 2540 D GRAVIMETRIC
Total Kjeldahl Nitrogen INST 0430 SM 4500-N org D TW AQ-2 DISCRETE ANALYZER

AG@ET METHOD SUMMARY (V1)

Results relate only to the items tested and to all the items tested

Page 5 of 8




Gj @ @ ‘ﬁ Laboratories

Calgary, Alberta T2E 7P7
P: 403.735.2005. F: 403.735.2771

webhearth.agatlabs.com

2910 12 Street NE

Emergency Support Services Hotline 1-855-AGAT 245 (1-855-242-8245) |

Chaln of Custody Record

Report Information I Report Ini(::_n_'@tion

company: _WSP (B)pdn snc 1 Name:” Line izt S0 oA

- il: Tinemews & i
Contact _~Tina prems P E:;;. : : e .
Address: O ool 387 Cacky Wfewrain Rk AMM}_-" Lep Lopn
housc ﬁﬂ ’f‘fr 1A 3. Name;
Phone: 4o% GH5 56k Fax4i3 £4% 5667 . Email;

LSD:

Requirements (Selection may impact detection limits)

Client Project #: |7 - 006:99-060D

Laboratory Use On

Arrival Temperature:

AGAT Job Number:

Date and Time:

ly / OC’
K P22 3
|

Report Format ‘
Single . e Regui = =
O Sample per Turnaround T? Required (TAT)
Page Regular TAT 5 10 7 business days | e iaiemen®
ALSH TAT, THE CLIENT
\1«1 Rush TAT O Less than 24 hours mﬁmn:ee
Ultiple 0 24 to 48 hours EIECHEAIDED)
A Samples per 048 to 72 hours &“;5&%
Page . SURCHARGE.
Date Required:

Orconent 400 CHCS0- 120 003

=y

i — | (O CCME O AB Tier 1 OBCCSR T T
Involce To es / No O Agticultural U Agricultural O aw 0 & =
] ) @ o
' O Industrial O Industrial Ow b w | 2 L | 3 O
Company:; ‘i"‘l’ ! 2 = [ 2
pany lonadainc O Residential/Park [ Residential/Park O LW = I | '(:_U' 3- 8 & N g
Contact O Commercial O Commeraial O Dw g %5 5 s 3 & %. 3 %
Afidiess; O Drinking Water O Natural Area § Olgla g f = f -,\:: §
- O FWAL U AB Surface Water z @ é % \|g a - 3 g
Phone: Fax: O Other 0 (% E z 2|12 F 3 % P \g 1 2=
PO/AFE#: 0O D50 (Drilling) O SPIGEC 2|z|%0|e|E Algl e 4 NolZ|E
| = — T EEHER NG RAN R EEHE
= w g o | =
LABOQRATORY SAMPLE IDENTIFICATION SAMPLE DATE/TIME COMMENTS - 5ITE SAMPLE tNFO. '*L: % E = |5 5 é E %F % % L‘l"‘ n z % B ﬁ E
USE (LAB ID # MATRIX AMPL 8|3 £ \ ok
{ S0 | S. l:) SAMPLE CONTAINMENT :—: 8 8 8 £ no: g = g o0 "\ -l § Y g g 8
Y W L)
WIAWELS A& \ <W q:ns Am 12 | X > M X 3 > x| ]
v~ 1LY
77/ wQ 2 S < e RN ERR
_ S
19 .
721 wa? Si/  |rerd B 1> X[ [ XS
Sanled Ralihjuinhed By (Bynt Name and Sigh): DateTam, aq cb'% Ganphes Macaivod BadPint Nwrm m‘?l;.ni oa:emme 1 :?L\.f)‘
c)‘u- b Trvelur— / ik E K )(Z__K LL‘,‘] c‘/:' Pink Cojy - Client e _—14
Samples Ralinquished By (Print Hame and Signi: ¥ Drates Time Sampes Hecawed &v [wmr Name ani 5lgnj Date/hime Yellow Copy . AGAT
/—‘ M y NC: ag
Sompkes HeunqUISnEa By (PNt Name and SgAE DotesTime SAmpeEs fecengnd By PN Hamn and Sipne: Dt T /thrIE Copy- AGAT . 0 7 1 9 8 1
A Lpone 300 955

D Revised: Ducembzr Uy, 2000

Page 6 of 8



Gjlj @ @j 'l_r Laboratories

SAMPLE INTEGRITY RECEIPT

FORM

RECEIVING BASICS - Shipping

G5 P
A i

e

Company/Consultant:

Courier: Prepaid  Collect

Waybill#

Branch: EDM GP FN FM @VAN LYD FSJ EST Other:
If multiple sites were submitted at once: Yes No

Custody Seal Intact: Yes No NA
24-48hc  48-72hr  eg) Other
Cooler Quantity: (

TAT: <24hr

P W
Temperature [éor'tl_e’s[]ars only} NfA it only Soil Bags Received

FROZEN (Please Circle if samples received Frozen)

1 (Bottle/lar) [ +  +
3 (Bottlefar)__+ +
5 {Bottleflar)__ + +
7 {Bottleflar)_+

9 {Bottle/lar)_+ +

T

= 9% 4(Bottle/lar) _+
= °C eo(Bottleflar)  +
= % g(Bottle/lar)__+

= °C 10 (Bottleflar}___+_

2(Bottle/lar) __ +

(If more than 10 coolers are received use another sheet of paper and

attach)

TIME SENSITIVE ISSUES - Shipping
ALREADY EXCEEDED HOLD TIME? Yes @&

Inorganic Tests (Please Circle): Mibi , 600, NiGate/Nitite , Turbidity
Microtox ,(Qrthd po&, Tedlar Bag , Residual Chlorine , Chlorophyll*,

Chloroamines* Desy 0 ‘quﬂ‘?

Lerat % @ (F geo

Earliest Expiry:

Hydrocarbons: Earliest Expiry

SAMPLE INTEGRITY - Shipping
Hazardous Samples: YES @ Precaution Taken:

Legal Samples: Yes @
International Samples: Yes @g
Tape Sealed: Yes tﬁ

Coolant Used: Icepack Bagged ice Free Water None

ree 'C'Et)

Workorder No: “( z

LOGISTICS USE ONLY

2L

Samples Damaged: Yes (; If YES why?

No Bubble Wrap Frozen Courier

Other:

gﬁgggqészrgg?c\yel}sﬂar&lager: have they been notified of the
Whom spoken to: Date/Time:

CPM Initial

General Comments:

* Subcontracted Analysis {See CPM)

Date issued: October 05, 2015
Document 1D: SR-9505.003

Page 1l ofl

Page 7 of 8



@@@T L.aboratories Q.

9 —
SAMPLE INTEGRITY RECEIPT FORM - BRANCH RECEIPT./\( r‘f:-“fk &

T

Sending From Branch: EDM[_IGPL_IFN[C] FM[CRD[ZJVAN[ILYD[JFSJ[JEST JOther:
Company/Consultant: \I\’SP C oy r\q \ N

TAT: <24hr (J24-48hr [] 48-72hr [] Reg Eélher Cooler Quantity: |

TIME SENSITIVE ISSUES:

Earliest Date Sampled: Mor. 29018 ALREADY EXCEEDED?  Yes[ INo[}
Microbiology: Test: Expiry:

Hydrocarbons: Test: ~ Expiry:

Are samples received >5 days after sampling: Yes[_] Nom/

(TEMPERATURE MUST BE MAINTAINED IF RECEIVED <10 DEGREES C)
3 temperatures of samples* and average of each cooler (taken on jars only): NA  (only bags on coolers)

W3 AN c@)_+ 4= cC@__+_+_ = C@_+_+_=_°C
Additional integrity issues (note here and on COC next to the sample ID):

Page 8 of 8



@j @ Gﬁ ‘F Laboratories

2910 12 Street NE
Calgary, Alberta T2E 7P7

P: 403.735.2005« F: 403.735.2771

webearth.agatlabs.com

Chaln of Custody Record

Report Information

WP (oupdn inc

Company:

Contact: W A pyrAnS

Address: /2 Bl 387  Eocky Wewrain

hause  [AB 7 I1A%

Phone: 4o GH5 ‘SBLQ
LSD:

axlpp3 F45 5667

Client Project #: | 7| - 00699~ 60

Emergency Support Services Hotline 1-855-AGAT 245 (1-855-242-8245)

I Report Information Report Format ‘
1. Neme: Zih&  pens == — —!
o e Pt Single i ; =
Email: “Tine shens 8 WSP, LoD O Sample per Turnaround T? Reguired (TAT)
2. Name: Aihm,‘ Page Regular TAT 5 1o 7 business days  usensernes
emai: Alber} Zhug' P retp opn RUSH W T cLur
3. Name: Rush TAT O Less than 24 hours ﬁﬁmﬂgg
- _/Multiple 024 to 48 hours PRPAIDeD
Email. Samples per 048 to 72 houts SEE BACK FOR
— — — Page + SURCHARGE.
Requirements (Selection may impact detection limits) Date Required:

| D_at_e;nd Time:

Arrival Temperature:

AGAT Job Number:

Laboratory Use Only

s

R P22¢573

I — | (O CCME O AB Tier 1 OBCCSR T = T
—— = ' Nes / No O Agricultural O Agricultural O AW R g g =
] ) [ b
' O Industrial O Industrial Omw b o | ¥ L | =5 O
Company: Ml’ ! P &= R
pany lonada i O Residential/Park O Residential/Park O LW &9l | §] g |5 . z
O Commercial O Commergial O Dw ™ b e = =
Contact: o f 5 ; ? §l2 i ‘s ;
Address: O Drinking Water O Natural Area § Olgla g f £l |4 }\L §
. I FWAL O AB Surface Water > @ § Z(4I\s] g - g g
Phone: Fax: 0O Other ) (% E z E o & E % T gg 3 2l s T
PO/AFE#: D1D50 (Drilling) D SPIGEC 2| =|%0|e|& A gl Ve 3 N
ity = — | ___l|g|&|B|2lg |5 2 E 3§ A E
AR 3kl NEHE
LABORATORY SAMPLE IDENTIFICATION SAMPLE DATE/TIME COMMENTS - SITE SAMPLE INFO. (-L: -é E = |5 E bt g % % ";" n z { fa ﬁ E
USE (LAB ID # MATRIX AMPL S 5|EB|3 ¥ \ ol &
{ D ) s l:) SAMPLE CONTAHNMENT AEEEE @ | g o {3 .\ﬁ NI
5 e ¥ L)
AVEL SIS <V T s 15 NEEEEEEPERE
g ™
77| wa 2 S/ |Pwdater o NN EERR
S
- T 7
721 wa? SL/ |k B 1> X[ [ XX~
Sanled Ralihjuinhed By (Bt Name and Sigh): /- Date, waq m.% Ramphrs Nacaivod Peint N'.qnn mfﬂbm 1 _ﬁ\) Da[eﬁlme 1 ? L\.D‘
Sne s Torlur pe K LS M__( e len 2908 P Copy - Client ¢
Samples Ralinguishad By {Print Nane and Sign): p Lratey [ ime Sampes Hecawed Bv [Frink Name and Signy: : Al Date/ Time
M Yellow Copy - AGAT
: . . — 2 : . ) NC: aB
Sanpies Helinqursnea By (Frim Name and Signy: Date/Time Sampkes fteconnd By TNl Hamn and SignT D”'"'f?-‘- ,EUhrIE Copy- AGAT 0 7 1 9 8 1
AL s 310906 455
Orconent 400 CHCS0- 120 003 / - = T : Dl Reniseck Ducemher Tl 2001



Gjlj @ G’j ‘l_l—\ Laboratories

SAMPLE
FORM

RECEIVING BASICS - Shipping

LA
S a7

¢

Company/Consultant:

Courier: Prepaid  Collect

Waybill#

Branch: EDM GP FN FM @VAN LYD FSI EST Other:

If multiple sites were submitted at once: Yes No

Custody Seal Intact: Yes No NA

TAT: <24he  24-48hr  48-72hr  feg) Other

Cooler Quantity: (

INTEGRITY RECEIPT

e s
Temperature [Igot'tl_e’s,z‘lars only} N/A it only Soil Bags Received

FROZEN (Please Circle if samples received Frozen)

1 [Bcuttle/]ar)_(~+__+ﬁL=4£E

3 (Bottlefar)_+ +

5{Bottleflar)_+ + =

7 (Bottleflar)_+ + =
9 (Bottleflar)_+ + =

'c 2(Bottleflar) _+__+ = °¢
% 4(Bottleflary_ + + = ¢
% 6(Bottleflary  + + = °¢
% g(Bottleflar}__+ + = %

°C 10(Bottleflar) _+ + = ¢

(If more than 10 coolers are received use another sheet of paper and

attach)

TIVIE SENSITIVE ISSUES - Shipping
ALREADY EXCEEDED HOLD TIME? Yes é&

Inorganic Tests {Plez_i_se Circle): Mibi ,@, N@bite , Turbidity ,
Microtox ,(grthd PO®, Tedlar Bag , Residual Chlorine , Chlorophyll* ,

Chloroamines* DSy 0%
Leret 3% @ (oo

Earliest Expiry:

Hydrocarbons: Earliest Expiry

SAMPLE INTEGRITY - Shipping
Hazardous Samples: YES V\@ Precaution Taken:

Legal Samples: Yes @

LOGISTICS USE ONLY

Workorder No: ”( K&X«QW ?

Samples Damaged: Yes No/ If YES why?

No Bubble Wrap Frozen Courier

Other:

Qggggqészrgg?$e¥a%a§er: have they been notified of the
Whom spoken to: Date/Time:

CPM Initial

General Comments:;

International Samples: Yes @P;

Tape Sealed: Yes tﬁ

Coolant Used: Icepack Bagged ice /Free -c'e) Free Water None
Ty

* Subcontracted Analysis {See CPM)

Date issued: October 05, 2015
Document 1D: SR-9505.003

Page 1ofl




@@@T Laboratories Q.

. . — et
SAMPLE INTEGRITY RECEIPT FORM - BRANCH RECEIPT./\'\ i“f)\{:-\_f— 7

T

Sending From Branch: EDM[_JGPLIFN[] FMCJRD[ZJVAN[ILYD[JFSJ[JEST ]Other:
Company/Consultant: V\’SP C oy r\q \ N

TAT: <24hr (J24-48hr [] 48-72hr[] Reg IE/(;lher Cooler Quantity: \

TIME SENSITIVE ISSUES:

Barliest Date Sampled: _ (4ov. 29/(8 ALREADY EXCEEDED?  Yes[_JNo[L}/
Microbiology: Test: Expiry:

Hydrocarbons: Test:  Expiry:

Are samples received >3 days after sampling: Yes["] Nom/

(TEMPERATURE MUST BE MAINTAINED IF RECEIVED <10 DEGREES C)
3 temperatures of samples* and average of each cooler (taken on jars only): NA  (only bags on coolers)

W3 TA%)E cc@)_+_+_= cc@)__+_+_=_cC@) _*t + = °C

Additional integrity issues (note here and on COC next to the sample ID):




2910 12TH STREET NE

CALGARY, ALBERTA
@ @ @ [ ab . CANADA T2E 7P7
i | TEL (403)735-2005

aboratories FAX (403)735-2771

http://www.agatlabs.com

CLIENT NAME: WSP CANADA INC.
237 - 4 AVE SW SUITE 3300
CALGARY, AB T2P 4K3
(403) 271-4442

ATTENTION TO: Tina Mews
PROJECT: 171-00699-00
AGAT WORK ORDER: 18R332633
WATER ANALYSIS REVIEWED BY: Krystyna Krauze, Senior Analyst
DATE REPORTED: May 02, 2018
PAGES (INCLUDING COVER): 10
VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (403) 735-2005

*NOTES

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AG@AT Laboratories (V1) Page 1 of 10
Member of: Association of Professional Engineers and Geoscientists of Alberta AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
(APEGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) 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.
Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



2910 12TH STREET NE

) Cer“ﬂcate Of An aIyS|S CALGARY, ALBERTA
' (@A@@Q@ET ios  AGATWORK ORDER: 16R332643 o e

[Laboratories ) ' FAX (403)735-2771
PROJECT: 171-00699-00 http://www.agatlabs.com
CLIENT NAME: WSP CANADA INC. ATTENTION TO: Tina Mews

SAMPLING SITE: SAMPLED BY:

Microbial Analysis

DATE RECEIVED: 2018-04-25 DATE REPORTED: 2018-05-02

SAMPLE DESCRIPTION: wQ1l WQ2B WQ3B

SAMPLE TYPE: Water Water Water
DATE SAMPLED:  2018-04-25 2018-04-25 2018-04-25
Parameter Unit G/S RDL 9200772 RDL 9200775 9200776

Total Coliforms (MF) CFU/100 mL 100 4700 100 6300 7200
Fecal Coliforms (MF) CFU/100 mL 1 47 10 290 350
Escherichia coli in Water CFU/100 mL 1 47 10 300 350
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1) Page 2 of 10
Results relate only to the items tested and to all the items tested




| Certificate of Analysis
@ @ @ lF Laboratories AGAT WORK ORDER: 18R332633

PROJECT: 171-00699-00

CLIENT NAME: WSP CANADA INC. ATTENTION TO: Tina Mews
SAMPLING SITE: SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Routine Chemistry Water Analysis

DATE RECEIVED: 2018-04-25

DATE REPORTED: 2018-05-02

SAMPLE DESCRIPTION: wQ1l wQ2B WQ3B
SAMPLE TYPE: Water Water Water
DATE SAMPLED: 2018-04-25 2018-04-25 2018-04-25
Parameter Unit G/S RDL 9200772 9200775 9200776

pH pH Units N/A 8.05 8.10 8.19
p - Alkalinity (as CaCO3) mg/L 5 <5 <5 <5
T - Alkalinity (as CaCO3) mg/L 5 100 104 106
Bicarbonate mg/L 5 122 127 129
Carbonate mg/L 5 <5 <5 <5
Hydroxide mg/L 5 <5 <5 <5
Electrical Conductivity uS/cm 5 211 216 224
Chloride mg/L 1 2 2 2
Fluoride mg/L 0.01 0.03 0.03 0.03
Nitrate mg/L 0.1 0.6 0.6 0.7
Nitrate-N mg/L 0.02 0.14 0.14 0.16
Nitrite mg/L 0.05 <0.05 <0.05 <0.05
Nitrite-N mg/L 0.01 <0.01 <0.01 <0.01
Nitrate+Nitrite - Nitrogen mg/L 0.02 0.14 0.14 0.16
Sulfate mg/L 1 3 4 4
Dissolved Calcium mg/L 0.3 28.9 29.1 29.6
Dissolved Magnesium mg/L 0.2 7.9 8.0 8.1
Dissolved Sodium mg/L 0.6 2.6 2.8 2.8
Dissolved Potassium mg/L 0.6 6.0 6.0 6.0
Dissolved Iron mg/L 0.1 0.2 0.2 0.2
Dissolved Manganese mg/L 0.005 0.017 0.019 0.020
Calculated TDS mg/L 0.6 111 115 117
Sodium Adsorption Ratio N/A 0.11 0.12 0.12
Hardness mg CaCO3/L 1 105 106 107
lon Balance % 1 111 107 107
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

9200772-9200776 < - Values refer to Report Detection Limits.

If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1)
Results relate only to the items tested and to all the items tested

Page 3 of 10




.. @@@ﬁ Laboratories

CLIENT NAME: WSP CANADA INC.
SAMPLING SITE:

Certificate of Analysis

AGAT WORK ORDER: 18R332633

PROJECT: 171-00699-00
ATTENTION TO: Tina Mews

SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Water Analysis - NH3,BOD,CBOD,COD,DO,0-PO4,TKN,T-P,TSS

DATE RECEIVED: 2018-04-25 DATE REPORTED: 2018-05-02
SAMPLE DESCRIPTION: wQ1l wQ2B WQ3B
SAMPLE TYPE: Water Water Water
DATE SAMPLED: 2018-04-25 2018-04-25 2018-04-25
Parameter Unit G/S RDL 9200772 9200775 9200776
Biochemical Oxygen Demand (BOD) mg/L 2 3 4 4
CBOD - Carbonaceous mg/L 2 3 2 3
Chemical Oxygen Demand mg/L 1 50 48 46
Dissolved Oxygen mg/L 0.1 9.5 6.7 6.6
Orthophosphate mg/L 0.15 0.45 0.47 0.46
Total Kjeldahl Nitrogen mg/L 0.1 0.6 0.6 0.6
Total Phosphorus mg/L 0.08 0.27 0.28 0.29
Total Suspended Solids mg/L 2 40 35 56
Ammonia, Total (as N) mg/L 0.05 0.10 0.05 <0.05

Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested and to all the items tested

Page 4 of 10
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CLIENT NAME: WSP CANADA INC.
PROJECT: 171-00699-00
SAMPLING SITE:

Quality Assurance

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

AGAT WORK ORDER: 18R332633
ATTENTION TO: Tina Mews
SAMPLED BY:

Water Analysis

RPT Date: May 02, 2018 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Accgp}able Accgp}able Accgpyable
PARAMETER Batch Sample Dup #1 | Dup#2 | RPD Blank Ms/e;slﬂéed Limits Recovery Limits Recovery| __ Limits

Lower | Upper Lower [ Upper Lower [ Upper

Routine Chemistry Water Analysis

pH 9199690 9.01 8.99 0.2% N/A 100% 90% 110%

T - Alkalinity (as CaCO3) 9199690 252 255 1.2% <5 102% 80% 120%

Electrical Conductivity 9199690 2300 2310 0.4% <5 106% 80% 120%

Chloride 9200772 9200772 2 2 NA <1 98% 80% 120% 97%  80% 120% 100% 80% 120%

Fluoride 9200772 9200772  0.03 0.02 NA <0.01 96% 80% 120% 88%  80% 120% 98%  80% 120%

Nitrate 9200772 9200772 0.6 0.6 0.0% <0.1 97% 80% 120% 97%  80% 120% 99%  80% 120%

Nitrite 9200772 9200772 <0.05 <0.05 NA <0.05 95% 80% 120% 95%  80% 120% 101% 80% 120%

Sulfate 9200772 9200772 3 4 NA <1 99% 80% 120% 98%  80% 120% 101% 80% 120%

Dissolved Calcium 9200594 63.3 63.7 0.6% <03 108% 80% 120% 110% 80% 120%  NA 80% 120%

Dissolved Magnesium 9200594 28.7 28.9 0.7% <0.2 106% 80% 120% 107% 80% 120% NA 80% 120%

Dissolved Sodium 9200594 55.3 55.0 0.5% <0.6 103% 80% 120% 103% 80% 120%  NA 80% 120%

Dissolved Potassium 9200594 24 2.5 NA <0.6 99% 80% 120% 102% 80% 120% 101% 80% 120%

Dissolved Iron 9200594 <0.1 <0.1 NA <0.1 103% 80% 120% 103% 80% 120% 103% 80% 120%

Dissolved Manganese 9200594 0.816 0.818 0.2% <0.005 103% 80% 120% 103% 80% 120% NA 80% 120%

Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.

If the RPD value is NA, the results of the duplicates are under 5X the RDL and 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 48 hours in Alberta and 72 hours in British Columbia.

Microbial Analysis

Total Coliforms (MF) 2299 772 4700 4900 4.2% <1

Fecal Coliforms (MF) 2299 772 47 46 2.2% <1

Escherichia coli in Water 2299 772 47 49 4.2% <1

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

Water Analysis - NH3,BOD,CBOD,COD,DO,0-PO4,TKN,T-P,TSS

Biochemical Oxygen Demand 5730 866 19 18 5.4% <2 102% 80% 120%

(BOD)

CBOD - Carbonaceous 5730 475 6 5 NA <2 97% 80% 120%

Chemical Oxygen Demand 1377 279 11 10 9.5% <1 101% 80% 120% 101% 80% 120% 105% 80% 120%

Dissolved Oxygen 181 776 6.6 6.6 0.0% <01

Orthophosphate 9204257 <0.15 <0.15 NA <0.15 106% 80% 120% 106% 80% 120% 112% 80% 120%

Total Kjeldahl Nitrogen 9204325 <0.1 <0.1 NA <0.1 94% 80% 120% 86%  80% 120% NA 80% 120%

Total Phosphorus 9199607 0.19 0.21 NA <0.08 98% 80% 120% 116% 80% 120% 105% 80% 120%

Total Suspended Solids 9200275 <2 <2 NA <2 99% 80% 120% NA 99% 80% 120%

Ammonia, Total (as N) 9204325 0.23 0.27 NA <0.05 96% 80% 120% 103% 80% 120% 106% 80% 120%

EAGET QUALITY ASSURANCE REPORT (V1) Page 5 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.

Results relate only to the items tested and to all the items tested
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CLIENT NAME: WSP CANADA INC.

PROJECT: 171-00699-00
SAMPLING SITE:

Quality Assurance
AGAT WORK ORDER: 18R332633
ATTENTION TO: Tina Mews
SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Water Analysis (Continued)

RPT Date: May 02, 2018

DUPLICATE

PARAMETER

Batch

Sample
Id

Dup #1

Dup #2

RPD

Method
Blank

REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Acceptable Acceptable Acceptable
Measured| Limits Limits Limits
value Recovery Recovery

Lower| Upper

Lower [ Upper

Lower [ Upper

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

Certified By:

EAGET 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.

Results relate only to the items tested and to all the items tested
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CLIENT NAME: WSP CANADA INC.
PROJECT: 171-00699-00
SAMPLING SITE:

Method Summary

AGAT WORK ORDER: 18R332633
ATTENTION TO: Tina Mews

SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Water Analysis
Total Coliforms (MF) MIC 0202 SM 9222 B INCUBATOR
Fecal Coliforms (MF) MIC 0203 SM 9222 D INCUBATOR
Escherichia coli in Water MIC 0202 SM 9222 B INCUBATOR
pH INST 0101 SM 4500 H+ PH METER
p - Alkalinity (as CaCO3) INST 0101 SM 2320 B TITRATION
T - Alkalinity (as CaCO3) INST 0101 SM 2320 B TITRATION
Bicarbonate INST 0101 SM 2320 B PC TITRATE
Carbonate INST 0101 SM 2320 B PC TITRATE
Hydroxide WAT 0310 SM 2320 B TITRATION
Electrical Conductivity INST 0101 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 0140 SM 3120 B DW -R ICP/OES
Dissolved Magnesium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Sodium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Potassium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Iron INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Manganese INST 0140 SM 3120 B DW -R ICP/OES
Calculated TDS SM 1030E CALCULATION
Sodium Adsorption Ratio CARTER & GREGORICH 2007 CALCULATION
Hardness SM 2340 B CALCULATION
lon Balance SM 1030E CALCULATION
Biochemical Oxygen Demand (BOD) MIC 1500 SM 5210 B DISSOLVED OXYGEN PROBE
CBOD - Carbonaceous MIC 1500 SM 5210 B DISSOLVED OXYGEN PROBE
Chemical Oxygen Demand INST 0280 SM 410.4 SPECTROPHOTOMETER
Dissolved Oxygen MIC 1500 SM 4500-0 B TITRATION
Orthophosphate INST 0410 SM 4500P DISCRETE ANALYZER
Total Kjeldahl Nitrogen INST 0430 SM 4500-N org D TW AQ-2 DISCRETE ANALYZER
Total Phosphorus WATR 0200; INST 0140 SM 3030 E; SM 3120 B TW ICP/OES
Total Suspended Solids WATR 0600 SM 2540 D GRAVIMETRIC
Ammonia, Total (as N) INST 0420 SM 4500-NH3 G W DISCRETE ANALYZER

AG@ET METHOD SUMMARY (V1)

Results relate only to the items tested and to all the items tested

Page 7 of 10
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Chain of Custody Record Emergency Support Services Hotline 1-855-AGAT 245 (1-855-242-6245)
Report Information Report information Report Format Turmazound Time Reguired (TAT)
1. Name: Tina Mews C Single Sample Regular TAT L 5-7 Business Days
Compaiy: WSP Canada Inc. Emall: tina.mewsiiwsp.com per Page [ Less than 24 H -
Contact: Tina Mews 2. Name: Albert Zhuge Mutiole Rush TAT = than 24 Hours (200%)
Address: PO Box 387, Rocky Min House Emall: Albert.Zhuge@wsp.com I_ Samp?les per (Surcharge) [: Less than 48 Hours (100%)
AB, TAT 143 3. Name: Carla Fernandes Page L Less than 72 Hours (50%)
Phone: (403) B45-5662 _ Fax: Emalk: Carla.FermandesBwsp.com Date Required:
LSD: quuiremems (Bolection may dnpac dezection limig) 65
Client Project #; 171-0069900 [~ come L_ 4B Tier 1 [ eccsk wl=
: = : [ Agricuttural L_ Agricultural [ aw =
Invoice To same [£Yes |_No [ tndustrial L_ Industrial Cw L
|| Residentialf Park [ _ Residentialf Park | _ Lw % ks T
. + = Lk
Company: L COI"""f'efda' L_ commercial [ ow : s I'_-__ E ;
|| Drinking Water [ Natural Area = i g = = a
Contact: L FwAL e} [ E 4 o 8 2
= —
Address: |_ AB Surface Water ) 3 ﬁ F 2 — E @
Other: Z a8 _ z - E " §
Phene: Fax: l_ o= 3 ; L g E s & o % 0| 5|3 E =
|_J ps6 (Driting) [ SPIGEC L B85 3 3 3|8 R 3
PO/AFER Z|= ﬁgﬁﬂ_g tlal3 565305
= B4 E = AMEIEL 2lei=z[23 S z|8
LABORATORY USE AL 1T SR SAMPLE | DATE/TIME | COMMENTS-SITESAMPLEINFO, sampLe | S | £ | S| 2 § % 5 E 2 £ é a|®|E| 5 % & g E =
{LAB W04} MATRIX SAMPLED CONTAINMENT s Z|= 28 8Blw 2 z
5 HHEEHHHEHE RN EHEHEEEHE
;Wfﬂ‘ wao1i SW NA72008 | 10:0007 uﬁm 10 X x| x| x ]l x| x| x
.? < WQ28B sw__ PN/ 008w ot sasrw 10 " x x | x| x| x
M Woas swW LIS LOI8  Vogsgm Jdawn $tream 0 x x x| e ] %] x
Y
L AN
& —at Dty Thav: Lak Lax 7 s rmm-m Pl mlumlslqm = DAt/ Thin:
W/ O /25018 r ]i m [O.r \V A+ CA.».LE':) Rkl l— Page ] ' °'|
(Sariples Hebinguisrad Wy (Print Nnm and Date/ Tivwe Saralvs Mafinapasnna By (Pt Name sl Signy Dalay’ Thm:
Somiikes Rillnaquistiod y (Pt Samm sod Slgnn Dajw/ T sumdﬁhmuwﬁwwnww & Dugn&
. C s APR LWyl -

Document 10; DiV-50-1507.003

j2

C 30509

Page 8 of 10
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SAMPLE INTEGRITY RECEIPT FORM - BRANCH RECEIPT /{7, 2 g‘;_(g 2

Sending From Branch: EDM[_IGPLIFN[] FMIRD[ZIV AN JLYDJFSIJEST JOther:
Company/Consultant: N 5/0
TAT: <24hr []24-48hr [] 43- ?2hr|:| Reg .;!E CWuant\y ,

- /zr_z( g .ULL;&\{(..( TG

TIME SENSITIVE ISSUES

Earliest Date Sampled: 47K (/. 4% //e ALREADY EXCEEDED? YesDNoD
Microbiology: Test: v/ Expiry:

Hydrocarbons: Test: Expiry:

Are samples received >5 days after sampling: Yes[ |No[¥]

(TEMPERATURE MUST BE MAINTA INED IF RECEIVED <10 DEGREES C)
3 temperatures of samples* and average of each cooler (taken on jars only): NA  (only bags on coolers)

WO/ /[= °CQ_+_ + =_°C@E)__+ + = oC W_+ _+ = _°C

Additional integrity issues (note here and on COC next to the sample I1D):

Page 9 of 10



SAMPLE INTEGRITY RECEIPT

@j @ @ Tr Laboratories FORM

RECEIVING BASICS - Shipping

"
Company/Consultant: w 7[
Courier: \]/{'7/57) Prepaid  Collect
Wavyhilk#

If multiple sites were submitted at once: Yes @

e
Custody Seal Intact: Yes No @
™
TAT: <24hr  24-48hr  48-72hr @ Other

Cooler Quantity:

Branch: EDM GP FN FN@AN LYD FSJ EST Other:

Temperature {Bottlesfjars only) N/A it only Soil Bags Received

FROZEN (Please Circle if samples received Frozen)

TIME SENSITIVE ISSUES - Shipping
ALREADY EXCEEDED HOLD TIME? Yes No

Inorganic Tests (Ple ircle}: Mibi , BOD, Nitrate/Nitrite , Turbidity ,
Microtox , Ortho £04 , Tedlar Bag , Residual Chlorine , Chlorophyll*,
Chloroamines*

(o Pr~ 28 Bpie 2078

Earliest Expiry:

Hydrocarbons: Earliest Expiry

SAMPLE INTEGRITY - Shipping

Hazardous Samples: YES @ Precaution Taken:

Legal Samples: Yes @

International Sampleé Yes [No )
Tape Sealed: Yes

Coolant Used: Icepack Bagged Ice @') Free Water None

1 (Bottleﬂar)i _‘ﬁ ﬁ%jlh 2(Bottle/lar) 4+ + = °C
3 (Bottlefar)__+ 4+ = 4 (Bottle/lar) _+ + = °¢
5(Bott|e/Jar)__+_+_=_°c 6 (Bottleflar)__ + + = °¢
7 (Bottleflar)__+ + = °C 8(Bottleftar) _+ + = °C
9 (Bottle/lar)__+ + = 9C 10(Bottleflar)__+ + = °C
{If more than 10 coolers are received use another sheet of paper and
attach)

LOGISTICQZEg\ILZ
Workorder No:

Samples Damaged: Yes NJ/ﬂYES why?
No Bubble Wrap Frozen Courier

Other:

Account Project Manager: have they been notified of the

above issues: Yes No

Whom spoken to: Date/Time:

CPM [nitial

General Comments:

* Subcontracted Analysis {See CPM)

Date issued: October 05, 2015
Document 1D: SR-9505.003

Page 1of 1
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PYRG 1D oot NF taboratoery UYae Only
F Colgary. Ao TIE 7PY Arvlval Tﬁgerawre _
: B 035 2006 K 037382771 TiH R4 e
Laboratorles AR TE LYo + ‘ AGAT ) I'ﬁﬂér £ ! i 1_ F.
wigiroarth.agailtabs.com Date ang Time: ~
25 EER 18 P 4 016
Chaln of Custody Record Emergency Support Services Hotline 1-855-AGAT 245 (1-855-242-8245)
Report Information Report information Report Format Tumaround Time Reguired (TAT)
1, Name: Tina Mews C Single Sample Regular TAT L+ 5-7 Business Days
Company: WSP Canada Inc. Email: tina.mews@wsp.com per Page |: Lass than 24 H 200%
Contact: Tina Mews 2. Name: Albent Zhuge T Rush TAT ss than 24 Hours (200%)
Address: PO Box 387, Rocky Mtn House Emall: Albert.Zhuge@wsp.com ]i Samp?les per (Surcharge) [: Less than 48 Hours (100%)
AB, T4T 1A3 3. Name: Carla Fernandes Page L Less than 72 Hours (50%)
Phane: (403) B45-5662 _ Fax: Emalk: Cata.FernandesBwsp.com Date Required:
LsSD: qumfemenls (aoiection may inpaci dezection linlly) 65
Client Project #: 171-00699-00 - CCME L AB Tiert [ BCcsR Wl
: [ Agricuttural L_ Agricultural [ aw | w
Invoice To same [£ Yes |_No (] Industrial L 1ndustrial Cw L
L] Residential/ Park | _ Residential/ Park | _ Lw % B £
. . + =] = Lk
Company: L Colmrrlerr:lal L_ Commergial [ ow o 4 E E ;
L | Orinking Water [ Natural Area 2 & g F = 2
Contact: L FwaL @ [ E k4 j 8 2
= —
Address: [_ AB Surface Water 5 3 ﬁ o 2 C E a
Other: & o) £ - g o S 4] §
Phone: Fax: |_ @ % 3 § L g g 2 & o % AR g &
|_J Dso (Driing) [ SPIGEC L Glale|SI51E 2 HEE sl &2 3
PO/AFER g|= ﬁéﬁﬂ_g :ls|3 Eé§'83§
A E s 2IOE|8]| . 2l&|=|8 b1 S|z =
LABORATORY USE I SAMPLE | DATE/TIME | COMMENTSSIE SAMPLEINFO, sampLE | 3| 5| 3| & ; % é E g g é a|9|ElS % & “3“ E =
(LAB 1D¥) MATRIX SAMPLED CONTAINMENT s z|= 2|8 2y 2 ]
= HHEHEHBEHENEEHEEEHHEHE
;Wfﬂ wol SW 09/3%39/3 10:008p7 uﬁm |° % x|l x| x| x| x| x
g?/( wa2B sw__ PULs/ams  lrooeer ot sasre )0 x x| x x | x
a7 Wo3p SW  RLSLOIB /0 -95.0% Jdawn, $#rear, 0 X x| x| x| o] x]x
Y
| £
Sarggies Falinguism iy (Pl ame an Sign / - Dty Thav: ‘j_ 2 7 = -rmm-m Pl ul‘lls‘llll 4 - . . DA/ Thma:
/3 e — 0425/ 2018 r T‘ o rorkes Yot e Lo 12127 L pee | | o]
Samiples Hebinguisrad Wy (Print Nnm and = Date/ Tivwe Samalis !Tnllmmll‘ml‘ By [P0t Namme s Bignd: Dalay’ Thm:
Simijiles Rillinauishad iy (Pt Mamm sard Slgn Dajs/ Time sump;ﬁhwuwﬁw!ﬂ"w"“ & DH&"& M
. . g R Ly -

Docurnent I0; DIV-50-1507.003 }(/r C 30509
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SAMPLE INTEGRITY RECEIPT FORM - BRANCH RECEIPT L g;_(g 2

Sending From Branch: EDM[_JGP[_IFN[]F MDRDVAN[:]LYDDF SICJEST] JOther:
Company/Consultant: /\/ 510

TAT: <24hr []24-48hr [] 48- ?2hr|:| Reg m%g CWU&HL\}’ i

I —
2Z- /Zuf 7 /!Lé/m\{(..( < #{f((*

TIME SENSITIVE ISSUES

Earliest Date Sampled: /‘? PRIL AS //e ALREADY EXCEEDED? YesleoD
Microbiology: Test: v/ Expiry:

Hydrocarbons: Test: Expiry:

Are samples reccived >5 days after sampling: Yes[_[No[¥]

(TEMPERATURE MUST BE MAINTA INED TF RECEIVED <10 DEGREES C)
3 temperatures of samples* and average of each cooler (taken on jars only): NA  (only bags on coolers)

WO /[= CQ)_+_ +_=_°CE _+ + = _oC W_+ _+ = _°C

Additional integrity issues (note here and on COC next to the sample ID):




SAMPLE INTEGRITY RECEIPT

@ @ @ TI:‘ Laboratories FORM

RECEIVING BASICS - Shipping

Company/Consultant: w‘ﬂ?
Courier: \]/{’7/57) Prepaid  Collect
Wavyhill#

If multiple sites were submitted at once: Yes @

e
Custody Seal Intact: Yes No @
o
TAT: <24hr  24-48hr  48-72hr @ Other

Cooler Quantity:

Branch: EDM GP FN FN@AN LYD FS) EST Other:

Temperature (Bottles/lars only) N/A it only Soil Bags Received

FROZEN (Please Circle if samples received Frozen)

1 (Bottiestar) & _% v 74_ C  2ABottle/lar__+__+ = °C

TIME SENSITIVE ISSUES - Shipping
ALREADY EXCEEDED HOLD TIME? Yes No

Inorganic Tests (Ple ircle}: Mibi , BOD, Nitrate/Nitrite , Turbidity,
Microtex , Ortho 04 , Tedlar Bag, Residual Chlorine , Chlorophyll*,
Chloroamines* | '

lpw 2§ Bp1= 207§

Earliest Expiry:

Hydrocarbons: Earliest Expiry

SAMPLE INTEGRITY - Shipping
Hazardous Samples: YES C Precaution Taken:

Legal Samples: Yes 1\?3
International Sample? Yes Na )
Tape Sealed: Yes

Coolant Used: Icepack  Bagged Ice ﬁ;el\ce') Free Water None

3 (BottlefJar)_+_ + = 4 (Bottleflar)__+_+ = °C
5 (Bottle/lar) _+ + = °c 6 (Bottleflary__ + + = °¢
7 (Bottleflar)__+ + = °C  8(Bottle/lar)___ + + = S
9 (Bottle/lar)__+ + = °C 10(Bottleflar)_+_ + =  °C
{If more than 10 coolers are received use another sheet of paper and
attach)

LOGISTICQZEg\IL;
Workorder No:

Samples Damaged: Yes NJ/ﬁYES why?
No Bubble Wrap Frozen Courier

Other:

Account Project Manager: have they been notified of the

above issues: Yes No

Whom spoken to: Date/Time:
CPM Initial

General Comments:

LT

* Subcontracted Analysis {See CPM)

Date issued: October 05, 2015
Document ID: SR-9505.003

Page 1of1




2910 12TH STREET NE

CALGARY, ALBERTA

@ @ @ L b CANADA T2E 7P7
i | i TEL (403)735-2005

a oratorle S FAX (403)735-2771

http://www.agatlabs.com

CLIENT NAME: WSP CANADA INC.
237 - 4 AVE SW SUITE 3300
CALGARY, AB T2P 4K3
(403) 271-4442

ATTENTION TO: Tina Mews
PROJECT: 171-00699-00
AGAT WORK ORDER: 18R337514
WATER ANALYSIS REVIEWED BY: Jennifer Liu, Analyst, Qualified Person
DATE REPORTED: May 18, 2018
PAGES (INCLUDING COVER): 11
VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (403) 735-2005

*NOTES

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AG@AT Laboratories (V1) Page 1 of 11
Member of: Association of Professional Engineers and Geoscientists of Alberta AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
(APEGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) 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.
Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



Certificate of Analysis
@ @ @ lF [_aboratories AGAT WORK ORDER: 18R337514

PROJECT: 171-00699-00

CLIENT NAME: WSP CANADA INC.

ATTENTION TO: Tina Mews

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

SAMPLING SITE: SAMPLED BY:
Microbial Analysis
DATE RECEIVED: 2018-05-09 DATE REPORTED: 2018-05-10
SAMPLE DESCRIPTION: wQ1 WQ2B WQ3B Lagoon
SAMPLE TYPE: Water Water Water Water
DATE SAMPLED:  2018-05-09 2018-05-09 2018-05-09 2018-05-09
10:00 10:45 11:10 10:15
Parameter Unit G/S RDL 9231666 9231669 9231670 RDL 9231671
Total Coliforms (MF) CFU/100 mL 10 210 230 310 100 4700
Fecal Coliforms (MF) CFU/100 mL 1 89 91 98 10 510
Escherichia coli in Water CFU/100 mL 1 87 91 97 10 480
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested and to all the items tested

Page 2 of 11



. @ @ @ lF Laboratories

CLIENT NAME: WSP CANADA INC.
SAMPLING SITE:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Certificate of Analysis

AGAT WORK ORDER: 18R337514
PROJECT: 171-00699-00
ATTENTION TO: Tina Mews

SAMPLED BY:

Routine Chemistry Water Analysis

DATE RECEIVED: 2018-05-09

DATE REPORTED: 2018-05-14

SAMPLE DESCRIPTION: wQ1 WQ2B WQ3B Lagoon
SAMPLE TYPE: Water Water Water Water
DATE SAMPLED:  2018-05-09 2018-05-09 2018-05-09 2018-05-09
10:00 10:45 11:10 10:15
Parameter Unit G/S RDL 9231666 9231669 9231670 9231671

pH pH Units 7.0-10.5 N/A 8.37 8.37 8.37 7.92
p - Alkalinity (as CaCO3) mg/L 5 <5 <5 <5 <5
T - Alkalinity (as CaCO3) mg/L 5 226 232 230 353
Bicarbonate mg/L 5 270 276 274 431
Carbonate mg/L 5 <5 <5 <5 <5
Hydroxide mg/L 5 <5 <5 <5 <5

Electrical Conductivity uS/cm 5 420 426 425 1200
Chloride mg/L (250) 1 1 2 2 142
Fluoride mg/L 15 0.01 0.07 0.07 0.09 0.09
Nitrate mg/L 45 0.1 0.4 0.4 0.5 <0.1

Nitrate-N mg/L 10 0.02 0.09 0.09 0.11 <0.02

Nitrite mg/L 3 0.05 <0.05 <0.05 <0.05 <0.05

Nitrite-N mg/L 1 0.01 <0.01 <0.01 <0.01 <0.01

Nitrate+Nitrite - Nitrogen mg/L 0.02 0.09 0.09 0.11 <0.02
Sulfate mg/L (500) 1 5 5 5 15
Dissolved Calcium mg/L 0.3 61.5 62.2 62.4 58.8
Dissolved Magnesium mg/L 0.2 16.5 16.7 16.7 20.4
Dissolved Sodium mg/L 0.6 6.4 6.8 6.7 110
Dissolved Potassium mg/L 0.6 1.3 1.3 1.2 13.6
Dissolved Iron mg/L 0.1 <0.1 <0.1 <0.1 0.2

Dissolved Manganese mg/L 0.005 0.010 0.011 0.012 0.126
Calculated TDS mg/L 0.6 225 230 229 572
Sodium Adsorption Ratio N/A 0.19 0.20 0.19 3.15
Hardness mg CaCO3/L 1 222 224 225 231
lon Balance % 1 104 102 103 86

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1)

Page 3 of 11

Results relate only to the items tested and to all the items tested




2910 12TH STREET NE

Certificate of Analysis CALGARY. ALBERTA

' (A@@ET los  AGATWORK ORDER: LoRa7S14 el

[Laboratories ) ' FAX (403)735-2771

PROJECT: 171-00699-00 http://www.agatlabs.com
CLIENT NAME: WSP CANADA INC. ATTENTION TO: Tina Mews

SAMPLING SITE: SAMPLED BY:
Routine Chemistry Water Analysis

DATE RECEIVED: 2018-05-09 DATE REPORTED: 2018-05-14

Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard: Refers to 2017 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.

9231666-9231671 < - Values refer to Report Detection Limits.

If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1) Page 4 of 11
Results relate only to the items tested and to all the items tested




.. @@@ﬁ Laboratories

CLIENT NAME: WSP CANADA INC.

SAMPLING SITE:

Certificate of Analysis

AGAT WORK ORDER: 18R337514
PROJECT: 171-00699-00

SAMPLED BY:

ATTENTION TO: Tina Mews

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Water Analysis - CBOD, BOD, COD, TSS, TKN, O-PO4, DO, T-Phos, NH3

DATE RECEIVED: 2018-05-09 DATE REPORTED: 2018-05-15
SAMPLE DESCRIPTION: wQ1 WQ2B WQ3B Lagoon
SAMPLE TYPE: Water Water Water Water
DATE SAMPLED:  2018-05-09 2018-05-09 2018-05-09 2018-05-09
10:00 10:45 11:10 10:15
Parameter Unit G/S RDL 9231666 9231669 9231670 RDL 9231671
CBOD - Carbonaceous mg/L 2 <2 <2 <2 2 9
Biochemical Oxygen Demand (BOD) mg/L 2 <2 4 2 2 17
Chemical Oxygen Demand mg/L 1 14 7 8 1 57
Total Suspended Solids mg/L 2 8 5 7 2 16
Total Kjeldahl Nitrogen mg/L 0.1 0.1 0.1 0.2 0.5 23.7
Orthophosphate mg/L 0.15 <0.15 <0.15 <0.15 0.75 12.8
Dissolved Oxygen mg/L 0.1 8.0 4.9 9.8 0.1 3.4
Total Phosphorus mg/L 0.08 <0.08 <0.08 <0.08 0.08 5.02
Ammonia, Total (as N) mg/L 0.05 <0.05 <0.05 <0.05 1.0 18.8
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested and to all the items tested

Page 5 of 11




@ @ @ ll? Laboratories

Quality Assurance

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

CLIENT NAME: WSP CANADA INC. AGAT WORK ORDER: 18R337514
PROJECT: 171-00699-00 ATTENTION TO: Tina Mews
SAMPLING SITE: SAMPLED BY:
Water Analysis
RPT Date: DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Accgp}able Accgp}able Accgpyable
PARAMETER Batch Sample Dup #1 | Dup#2 | RPD Blank Ms/e;slﬂéed Limits Recovery Limits Recovery| __ Limits

Lower | Upper Lower | Upper Lower [ Upper
Routine Chemistry Water Analysis
pH 9236998 7.98 7.98 0.0% N/A 100% 90% 110%
T - Alkalinity (as CaCO3) 9236998 256 255 0.4% <5 101% 80% 120%
Electrical Conductivity 9236998 512 510 0.4% <5 105% 80% 120%
Chloride 9231670 9231670 2 2 NA <1 100% 80% 120% 100% 80% 120% 100% 80% 120%
Fluoride 9231670 9231670 <0.06 <0.06 NA <0.01 97% 80% 120% 93%  80% 120% 98%  80% 120%
Nitrate 9231670 9231670 <0.5 <0.5 NA <0.1 98% 80% 120% 99%  80% 120% 97%  80% 120%
Nitrite 9231670 9231670 <0.20 <0.20 NA <0.05 97% 80% 120% 97% 80% 120% 94%  80% 120%
Sulfate 9231670 9231670 5 5 NA <1 102% 80% 120% 103% 80% 120% 100% 80% 120%
Dissolved Calcium 9231587 52.3 52.1 0.3% <03 108% 80% 120% 113% 80% 120%  NA 80% 120%
Dissolved Magnesium 9231587 11.2 11.3 0.5% <0.2 102% 80% 120% 104% 80% 120%  NA 80% 120%
Dissolved Sodium 9231587 3.9 3.9 0.0% <0.6 100% 80% 120% 106% 80% 120% 98%  80% 120%
Dissolved Potassium 9231587 1.2 1.2 NA <0.6 97% 80% 120% 100% 80% 120% 95%  80% 120%
Dissolved Iron 9231587 <0.1 <0.1 NA <0.1 105% 80% 120% 106% 80% 120% 105% 80% 120%
Dissolved Manganese 9231587 0.103 0.103 0.0% <0.005 105% 80% 120% 106% 80% 120% NA 80% 120%
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and 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 48 hours in Alberta and 72 hours in British Columbia.
Microbial Analysis
Total Coliforms (MF) 2308 041 <1 <1 NA <1
Fecal Coliforms (MF) 2308 041 <1 <1 NA <1
Escherichia coli in Water 2308 041 <1 <1 NA <1
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
Water Analysis - CBOD, BOD, COD, TSS, TKN, O-PO4, DO, T-Phos, NH3
CBOD - Carbonaceous 5736 666 <2 <2 NA <2 100% 80% 120%
Biochemical Oxygen Demand 5736 666 <2 <2 NA <2 106% 80% 120%
(BOD)
Chemical Oxygen Demand 1385 384 21 20 4.9% <1 101% 80% 120% 101% 80% 120% 104% 80% 120%
Total Suspended Solids 9223055 10 11 9.5% <2 103% 80% 120% 99%  80% 120%
Total Kjeldahl Nitrogen 9230486 0.1 0.1 NA <0.1 109% 80% 120% 95%  80% 120%  NA 80% 120%
Orthophosphate 9231577 <0.15 <0.15 NA <0.15 118% 80% 120% 114% 80% 120% 108% 80% 120%
Dissolved Oxygen 182 666 8.0 8.0 0.0% <0.1
Total Phosphorus 9230428 0.09 0.09 NA <0.08 98% 80% 120% 110% 80% 120% 102% 80% 120%
Ammonia, Total (as N) 9230486 0.10 0.11 NA <0.05 115% 80% 120% 102% 80% 120% 101% 80% 120%
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
EAGET QUALITY ASSURANCE REPORT (V1) Page 6 of 11

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.

Results relate only to the items tested and to all the items tested




@ @ @ ll? Laboratories

CLIENT NAME: WSP CANADA INC.

PROJECT: 171-00699-00

SAMPLING SITE:

Quality Assurance

AGAT WORK ORDER: 18R337514
ATTENTION TO: Tina Mews
SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Water Analysis (Continued)

RPT Date:

DUPLICATE

PARAMETER

Batch

Sample
Id

Dup #1

Dup #2

RPD

Method
Blank

REFERENCE MATERIAL

METHOD BLANK SPIKE

MATRIX SPIKE

Measured|
Value

Acceptable
Limits

Recovery

Acceptable
Limits

Lower| Upper

Lower [ Upper

Acceptable
Recovery| __ Limits

Lower [ Upper

Certified By:

EAGET QUALITY ASSURANCE REPORT (V1)

Page 7 of 11

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.

Results relate only to the items tested and to all the items tested



@ @ @ lﬁ Laboratories

CLIENT NAME: WSP CANADA INC.
PROJECT: 171-00699-00

Method Summary

AGAT WORK ORDER: 18R337514
ATTENTION TO: Tina Mews

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

SAMPLING SITE: SAMPLED BY:

PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Water Analysis
Total Coliforms (MF) MIC 0202 SM 9222 B INCUBATOR
Fecal Coliforms (MF) MIC 0203 SM 9222 D INCUBATOR
Escherichia coli in Water MIC 0202 SM 9222 B INCUBATOR
pH INST 0101 SM 4500 H+ PH METER
p - Alkalinity (as CaCO3) INST 0101 SM 2320 B TITRATION
T - Alkalinity (as CaCO3) INST 0101 SM 2320 B TITRATION
Bicarbonate INST 0101 SM 2320 B PC TITRATE
Carbonate INST 0101 SM 2320 B PC TITRATE
Hydroxide WAT 0310 SM 2320 B TITRATION
Electrical Conductivity INST 0101 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 0140 SM 3120 B DW -R ICP/OES
Dissolved Magnesium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Sodium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Potassium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Iron INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Manganese INST 0140 SM 3120 B DW -R ICP/OES
Calculated TDS SM 1030E CALCULATION
Sodium Adsorption Ratio CARTER & GREGORICH 2007 CALCULATION
Hardness SM 2340 B CALCULATION
lon Balance SM 1030E CALCULATION
CBOD - Carbonaceous MIC 1500 SM 5210 B DISSOLVED OXYGEN PROBE
Biochemical Oxygen Demand (BOD) MIC 1500 SM 5210 B DISSOLVED OXYGEN PROBE
Chemical Oxygen Demand INST 0280 SM 410.4 SPECTROPHOTOMETER
Total Suspended Solids WATR 0600 SM 2540 D GRAVIMETRIC
Total Kjeldahl Nitrogen INST 0430 SM 4500-N org D TW AQ-2 DISCRETE ANALYZER
Orthophosphate INST 0410 SM 4500P DISCRETE ANALYZER
Dissolved Oxygen MIC 1500 SM 4500-0 B TITRATION
Total Phosphorus WATR 0200; INST 0140 SM 3030 E; SM 3120 B TW ICP/OES

Ammonia, Total (as N)

INST 0420

SM 4500-NH3 G W

DISCRETE ANALYZER

AG@ET METHOD SUMMARY (V1)

Results relate only to the items tested and to all the items tested

Page 8 of 11




DG83 Siragt NE Laboratory Use Onfy _
@ f Calgaiy. Albeta V28 ¥P7 nrrlvaITeh‘lperaluy ."I i H s 4 350
H P00, 55,2008 ¢ R AN TEG.2FF) AGAT Job Number:
Laboratories e " o Number
wedeanh.agatiabs.gom Date and Time: /m Zg ? 9/9
Chaln of Custody Record Emergency Support Services Hotline 1-855-AGAT 245 (1-855-242-8245)
Report Infermation Report Information Report Format Turnaround Time Reguired (TAT)
1. Name: Tina Mews l: Single Sample Regular TAT |i 5.7 Business Days
¢ ; WSP Canada Inc. ; . : per Page
ompany anada Inc. Email. tina.mews@wsp.com I: Less than 24 Hours (200%)
Contact: Tina Mews 2, Name: Albert Zhuge Multiole Rush TAT
Address: PO Box 387, Rocky Min House Emali: Albert.Zhuge@wsp.cotn |_ Sam;es per (Surcharge) i: Less than 48 Hours (100%)
AB, T4T 143 3. Name: Carla Fernandes Page I— Less than 72 Hours (50%)
Phone: (403) 845-5662 Fax: Email: Carla.F d WSD.COMm Date Required:
LSD: R_ﬁﬁui?emeﬁﬁ Seteciion may inspadt detection it 55
Client Project #: 171-00699-00 [ come L AB Tier 1 [ Bccsk o |
= — : (] Agricultural L Agricultural |- aw =g
invoice To same |< ves [ No [] tndustrial L Industrial Cw il
L Residential/ Patk | Residential/ Park  |_ Lw 2 3 = |&
. =
Company: L Co_mmerdal L_ Commercial C ow % $.r3 E ] g
|| brinking water [ naturat Area g 3 g & = g
Contact: i_l FWAL E U I & u |§ 8
2z
Address: L AB Surface Water ] 5|z 2| IC] |» &
L Other: é: s § E -Bg = ? E 'g- 4 g
Phone: Fax: . LlE|%|[* gl= k| als S| 4= =
bo/AFER LJ 050 (oriing) [ SPIGEC L TR E g 3 ',3;, il% S " £
= 3 E Wl E|3 ™| = 2 =) 3 el g -4 =
= o= = glél=z| 8zl 8 =2
= » =] =
LABORATORY USE SAMPLE | DATE/TIME | COMMENTS SITESAMPLEWFO,SAMPLE | S | & | o i HEHEE g £ é HEEEHEHBEE
(was 104) Sl S R MATRIX SAMPLED CONTA|NMENT MEHEEIERREE AEIGIEIFIEIEEIE:
’. = 8|8|&[2|2|2[8[8|=[L|8|= g c|la|2|2|E[8
7? f,‘&a wadl sw ‘S‘W’S 1o L2 X x| x| x| x[x|x
oz WQ2B sw_|g/9fmp lioi4s AR [ X x| x x| x| x
‘I ! WQ3B W 5/9/3018 el Ly 1o X xlxlxlx]x|x
p R d) LAag oo~ s |5j9]3008  |181\S A 0 ¥ ¥ [s|se]|n ||
« v
/
e P lnl'lml S and B r»n: Tiwwr P . " Syt Raliuianmd S Pring & onit !ﬂ.qnl. / :l n)[r. Tiev = s
i 1/ W T Lk = el v | L]
Samygites Helinguisnon ity (Frint Kama lml Dole/ 1 Soumiples Rudiguivhed By 'Prlnl Kearna nnil g, oawnm
|Bamples Alingutshrd By [Print Nome and Sign): Date, Time Samgthes E‘é}hlml ﬂé"’ml nnmc‘n’nf:m / ? Nll Tima, yQa??
/ 4 NY, 3] e AB

Document ID: DIV-50-1507.003

Vs

C 30746

Page 9 of 11



_@_@@_E_Leb oratories

SAMPLE INTEGRITY RECEIPT FORM - BRANCH RECEIPT e Seantivl

7 /47/

-
Sending From Branch: EDMDGPDFND FMDRD-VANI:ILYDDFS JCEST 1Other: 9”7 &/? g; /‘

Company/Consultant: \\/

TAT: <24hr []24-48hr D 48- 72hr|:] Reg [JOther Cooler Quantity: l

TIME SENSIT]VE ISSUES /
Earliest Date Sampled: Mag. G / 5 ALREADY EXCEEDED?  Yes[ JNo|_l
Microbiology: Test: Expiry:

Hydrocarbons: Test; : Expiry:

Are samples received >5 days after sampling: Yes CINo [

(TEMPERATURE MUST BE MAINTAINED IF RECEIVED <10 DEGREES C)
3 temperatures of samples* and average of each cooler (taken on jars only): NA  (on Iy bags on coolers)

OO LD )+ 4 = sc@_+ + = ocuy + + = o

Additional integr ity issues (notc here and on COC next to the sample D)

Page 10 of 11



SAMPLE INTEGRITY RECEIPT

@ @ @‘ﬁ Laboratories FORM

RECEIVING BASICS - Shipping Temperature (Bottles/Jars only} N/A it only Soil Bags Received ‘
o
Company/Consultant: WSP FROZEN {Please Circle if samples received Frozen)
F.F o CUCHOYGSS
Courier: \Hw Prepaid  Collect 1 (Bottle/]ar}i+i+_7- ? . 2[Butt|e/]ar)__+_;‘$_- i
3 (Bottleflar)__+ _+ = °C 4 (Bottleflar)_+__+ = °c
Wayhill# o o
_ S (Bottleflar)_+__ + = C 6(Bottleflar)_+_ +_ = C
Branch: EDM GP FN FM @ VAN LYD FSJ EST Other: 7(Bottle/lar,__+__+ = ° g(Bottle/lar)__+__+ = °C |
If multiple sites were submitted at once: Yes @ 9 (Bottleflar)_ + + = °C 10(Bottleflar)___+ __+__ = °c
Y .
Custody Seal Intact: Yes No @ a(gangﬁ}re than 10 coclets are received use another sheet of paper and
TAT: <24hr 24-48hr  48-72hr @ Other LOGISTICS USE ONLY
Cooler Quantity: v Workorder No: [;ﬁ gg 7‘;797

.. Samples Damaged: Yes No If YES why?
TIME SENSITIVE ISSUES - Shipping
No Bubble Wrap Frozen Courier

ALREADY EXCEEDED HOLD TIME? Yes @

Other:
inorganic Tests (Please Circle): Mibi , BOD , Nitrate/Nitrite , Turbidity , Account Project Manager: have they been notified of the
Microtox , Ortho PO4, Tedlar Bag , Residual Chlorine , Chlorophyll*, above issues: Yes No
Chloroamines* Do Whom spoken to: Date/Time:
Earliest Expiry: A MAS 2018 (&, & 0DH CPM Initial ___

General Comments:

Hydrocarbons: Earliest Expiry

SAMPLE INTEGRITY - Shipping
Hazardous Samples: YES @ Precaution Taken:

Legal Samples: Yes (No

International Samples: Yes @

Tape Sealed: Yes @ )
Coolant Used: lcepack Bagged Ice @IW None
s

* Subcontracted Analysis (See CPM)

Dateissued; October 05, 2015

Document ID: SR-9505.003 Pagelof1l
Page 11 of 11



2610 12 Sirest NE Laboratory Use Only
@ f Caolgary. Alseta Y20 7R nrrlvaITemperaluH: ',"ji:l.."' 1TH A 50
1 P 400 FaB.2005 ¢ F AR TEG.2VF AGAT Job Number:
Laboratories s " ob Number
wedearth.agatiabs.com Date and Time: /M Zg ? 9/(7
Chaln of Custody Record Emergency Support Services Hotline 1-855-AGAT 245 (1-855-242-8245)
Report Information Report Information Repott Format Turnaround Time Regaired (TAT)
1. Name: Tina Mews C Single Sample Regular TAT |~ 5-7 Business Days
¢ : WSP Canada Inc. ; j . per Page
ompany anada Ine. Email tina.mews@wsp.com I: Less than 24 Hours (200%)
Contact: Tina Mews 2, Name: Albert Zhuge Multile Rush TAT
Address: PO Box 387, Rocky Min House Emali: Albert.Zhuge@wsp.coin |i Sam;les per {Surcharge) ‘: Less than 48 Hours (100%)
AB, TAT 1A3 3, Name: Carla Fernandes Page | Less than 72 Hours (50%)
Phone: (403) 845-5662 Fax: Email: Carla.F des@wsp.com Date Required:
LSD: R__e_aui:ements sSotaciionr may npact detection mits) 55
Client Project #: 171-00699-00 [~ come L 4B Tier 1 C eccsr o=
= = _ L Agricuttural L Agricultural [ aw T ¥
inveice To same [« ves | Mo [] Industrial L Industrial Cw Ll
L] Residential/ Park | Residentialf Park  |_ LW [} § T
Company: LJ Co_mmerdal L Commercial C ow % 55 E 3 g
|| brinking water [ Natural Area g [ g a = 4
Contact: i_l FWAL E I & u |§ 8
Address: L AB Surface Water ] E z gl L] [» &
L other: é <+ § f_ .BE = ? E ..g_ 4 E
Phone: Fax: . =% & £l s 5 al3 cE|la|= =
PO/AFER LJ pso (orilling) [ SPIGEC L E S1e e s E § g 9 g HEE § . E
< 3 E ﬁ Bla ™| = ! d 3 ale| a2 [ =
= o | = =} 2l =z|8gl8 ==
=z = o =
LABORATORY USE SAMPLE | OATE/TME | COMMENTSSTESAMPLEWFO,SAMPLE | O | & | 2 i T2 4|2 g 2 é |2 EIS|Z|EIE|G|E
(A8 o) s L MATRIX SAMPLED CONTAINMENT s|5|18(=(213]8|2|g| 8 AEIEREEEE
> a&SS;n‘%E%n:LSe@oaﬁ:aS
??‘ ;’ U Waol SW ‘Shli"‘a 16008 0 X x| x| x| x| x
& wo28 sw_ |o/afop 1o:45 A 4 X ¥ [ x| x| x| x]x
/4 WQ3E sw 519/ ALY o X x| x| x x| x
i
p A Laneo~ sw [s]/91008  [181\5 A 0 e K[|z ]|
e vy
-y 1.“
s nuﬂmn-an T lr\l'lml S and B Dates Tiw: ‘ Sernvijries Relipquianmg Print . dnit Sigl _.‘ Mate, T = h
LT her //,,M- Py 2208 J1 -5 TEVES 20 b A ey Q1R PR | [a]
Samgites [alinguisnon ity (Frint Nsma lml Somipkes Rhnguiihe h.- an earma it S, Dawnm
|Bamples Alingutsherd By [Print Nome and Sign): Date Time Samgthes E‘é}hlml ﬂ?\"ml nnmc‘n’nf‘m / ? Nll Tima yQﬂ??
/ 4 Y} e 40

Document IR DIV-50-1507.003
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_@@@_E_Leb oratories

SAMPLE INTEGRITY RECEIPT FORM - BRANCH RECEIPT e Smsﬁ e

— = L
Sending From Branch: EDM[IGPLCIFN[] FMI:IRD-V AN[JLYD[JFS JCJEST JOther: 27 /y, /? g? / ¢, /‘7/

Company/Consultant: AN

TAT: <24hr [J24-48hr D 48 72hr|:] Reg [Q]’f)ther Cooler Quantity: ‘

TIME SENSIT]VE ISSUES /
Earliest Date Sampled: Magg, G / 18 ALREADY EXCEEDED? Yes[ JNo[_{
Microbiology: Test: Expiry:
Hydrocarbons: Test: , Expiry:

Are samples received >5 days after sampling: Yes (CINo Er

(TEMPERATURE MUST BE MAINTAINED IF RECEIVED <10 DEGREES C)
3 temperatures of samples* and average of each cooler (taken on jars on ly): NA (only bags on coolers)

°C

M4 yS oc) 4+ 4+ = o G)_+_+ = _°CA__+ +

Additional integrity issues {note here and on COC next to the sample 1D):




@ @ @ ‘ﬁ Laboratories

SAMPLE INTEGRITY RECEIPT
FORM

RECEIVING BASICS - Shipping
Company/Consultant: WSP
Courier: \J‘Aw Prepaid  Collect

Wayhill#

Branch: EDM GP FN FM @ VAN LYD FSJ EST Other:

%
If multiple sites were submitted at once: Yes @

2
Custody Seal Intact: Yes No @

TAT: <24hr 24-48hr  48-72hr @ Other
Cooler Quantity: 5?

Temperature (Bottles/Jars only} N/A it only Soil Bags Received ‘
e

FROZEN (Plea§e'CircIe if samples received Frozen)

1 (Bottle/lar) 7+ F+ 7=7 °c 2(Butt|e/]ar)£ié_-?'$@=('_&éc

3(Bottleflar)__+ + = °C 4(Bottleflar)__+__+ = _ °C
S (Bottleflar)__+__+ = °C 6(Bottleflar)__+__+_ =_ °C
7 (Bottleflar)__+__+ = °C 8(Bottleflar)_+___+ =_ °C
9 (Bottleflar)__+__+ = °C 10(Bottleflarl__+ __+__ =___ °%¢C |

(If mﬁ}re than 10 coolers are received use another sheet of paper and
attac

TIME SENSITIVE ISSUES - Shipping
ALREADY EXCEEDED HOLD TIME? Yes @

inorganic Tests (Please Circle): Mibi , BOD , Nitrate/Nitrite , Turbidity ,
Microtox , Ortho PO4 , Tedlar Bag , Residual Chlorine , Chlorophyll*,
Chloroamines* Do

A MAS 2618 (o, £ 0DH

Hydrocarbons: Earliest Expiry

Earliest Expiry:

SAMPLE INTEGRITY - Shipping

Hazardous Samples: YES @ Precaution Taken:
Legal Samples: Yes (No

International Samples: Yes @

Tape Sealed: Yes

Coolant Used: Icepack Bagged Ice @IW None
s

LOGISTICS USE ONLY
Workorder No: /;ﬁ gg ?qgﬂ

Samples Damaged: Yes No If YES why?

No Bubble Wrap Frozen Courier
Other:

Account Project Manager:
above issues: Yes No

have they been notified of the

Whom spoken to: Date/Time:

CPM Initial

General Comments:

* Subcontracted Analysis (See CPM)

Dateissued; October 05, 2015
Document ID: SR-9505.003

Pagelof1l



2910 12TH STREET NE

CALGARY, ALBERTA

@ @ @ L b CANADA T2E 7P7
i | i TEL (403)735-2005

a oratorle S FAX (403)735-2771

http://www.agatlabs.com

CLIENT NAME: WSP CANADA INC.
237 - 4 AVE SW SUITE 3300
CALGARY, AB T2P 4K3
(403) 271-4442

ATTENTION TO: Tina Mews
PROJECT: 171-00699-00
AGAT WORK ORDER: 18R355760
WATER ANALYSIS REVIEWED BY: Krystyna Krauze, Senior Analyst
DATE REPORTED: Jul 13, 2018
PAGES (INCLUDING COVER): 11
VERSION*: 3

Should you require any information regarding this analysis please contact your client services representative at (403) 735-2005

*NOTES

VERSION 3:Version 2 supersedes version 1. Added ammonia analysis to samples: 252, 255, 256 and 257. TKN value for sample: 257 has been updated
from 10mg/L to 13.3mg/L - July 13th 2018 CS.

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AG@AT Laboratories (V3) Page 1 of 11
Member of: Association of Professional Engineers and Geoscientists of Alberta AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
(APEGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) 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.
Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



@ @ @ lF Laboratories

CLIENT NAME: WSP CANADA INC.

B H 2910 12TH STREET NE
Certificate of Analysis CALGARY. ALBERTA
CANADA T2E 7P7

AGAT WORK ORDER: 18R355760 TEL (403)735-2005

PROJECT: 171-00699-00

FAX (403)735-2771
http://www.agatlabs.com

ATTENTION TO: Tina Mews

SAMPLING SITE: SAMPLED BY:
Microbial Analysis
DATE RECEIVED: 2018-06-27 DATE REPORTED: 2018-07-13
SAMPLE DESCRIPTION: wQ1 WQ2B WQ3B WQ4B
SAMPLE TYPE: Water Water Water Water
DATE SAMPLED:  2018-06-27 2018-06-27 2018-06-27 2018-06-27
10:30 11:00 11:20 11:30
Parameter Unit G/S RDL 9363252 9363255 9363256 9363257
Total Coliforms (MF) CFU/100 mL 10 440 520 480 320
Fecal Coliforms (MF) CFU/100 mL 1 44 35 33 49
Escherichia coli in Water CFU/100 mL 1 57 35 48 54
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

Certified By:

@A G @ T CERTIFICATE OF ANALYSIS (V3)

Page 2 of 11

Results relate only to the items tested and to all the items tested



2910 12TH STREET NE

Certificate of Analysis CALGARY. ALBERTA

@ @ @ i | i AGAT WORK ORDER: 18R355760 TEL (403)735-2005

Laboratorles . . FAX (403)735-2771

PROJECT: 171-00699-00 http://www.agatlabs.com
CLIENT NAME: WSP CANADA INC. ATTENTION TO: Tina Mews

SAMPLING SITE: SAMPLED BY:
Routine Chemistry Water Analysis

DATE RECEIVED: 2018-06-27 DATE REPORTED: 2018-07-13
SAMPLE DESCRIPTION: wQ1 wWQ2B WQ3B WQ4B
SAMPLE TYPE: Water Water Water Water
DATE SAMPLED:  2018-06-27 2018-06-27 2018-06-27 2018-06-27
10:30 11:00 11:20 11:30
Parameter Unit G/S RDL 9363252 9363255 9363256 9363257
pH pH Units N/A 8.48 8.51 8.53 8.30
p - Alkalinity (as CaCO3) mg/L 5 7 8 9 <5
T - Alkalinity (as CaCO3) mg/L 5 248 251 252 347
Bicarbonate mg/L 5 285 287 287 422
Carbonate mg/L 5 9 10 10 <5
Hydroxide mg/L 5 <5 <5 <5 <5
Electrical Conductivity uS/cm 5 434 448 446 1150
Chloride mg/L 1 1 2 2 158
Fluoride mg/L 0.01 0.07 0.11 0.11 0.25
Nitrate mg/L 0.1 <0.1 0.1 0.1 2.1
Nitrate-N mg/L 0.02 <0.02 0.02 0.02 0.47
Nitrite mg/L 0.05 <0.05 <0.05 <0.05 1.27
Nitrite-N mg/L 0.01 <0.01 <0.01 <0.01 0.39
Nitrate+Nitrite - Nitrogen mg/L 0.02 <0.02 0.02 0.02 0.86
Sulfate mg/L 1 5 5 5 9
Dissolved Calcium mg/L 0.3 66.8 66.9 67.8 68.8
Dissolved Magnesium mg/L 0.2 20.9 20.3 20.6 23.2
Dissolved Sodium mg/L 0.6 6.0 5.6 55 112
Dissolved Potassium mg/L 0.6 0.9 0.9 0.9 12.6
Dissolved Iron mg/L 0.1 <0.1 <0.1 <0.1 0.3
Dissolved Manganese mg/L 0.005 0.007 0.010 0.010 0.086
Calculated TDS mg/L 0.6 250 252 253 595
Sodium Adsorption Ratio N/A 0.16 0.15 0.15 2.98
Hardness mg CaCO3/L 1 253 251 254 267
lon Balance % 1 105 101 103 91
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

9363252-9363257 < - Values refer to Report Detection Limits.

If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.

Certified By:

@A G @ T CERTIFICATE OF ANALYSIS (V3) Page 3 of 11
Results relate only to the items tested and to all the items tested




@ @ @ lF [Laboratories

Certificate of Analysis

AGAT WORK ORDER: 18R355760
PROJECT: 171-00699-00

CLIENT NAME: WSP CANADA INC.

ATTENTION TO: Tina Mews

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

SAMPLING SITE: SAMPLED BY:
Water Analysis - Ammonia
DATE RECEIVED: 2018-06-27 DATE REPORTED: 2018-07-13
SAMPLE DESCRIPTION: wQ1 WQ2B WQ3B WQ4B
SAMPLE TYPE: Water Water Water Water
DATE SAMPLED:  2018-06-27 2018-06-27 2018-06-27 2018-06-27
10:30 11:00 11:20 11:30
Parameter Unit G/S RDL 9363252 9363255 9363256 RDL 9363257
Ammonia, Total (as N) mg/L 0.02 <0.02 0.02 <0.02 0.2 13.0

Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

Certified By:

@A G @ T CERTIFICATE OF ANALYSIS (V3)

Results relate only to the items tested and to all the items tested

Page 4 of 11




.. @@@ﬁ Laboratories

CLIENT NAME: WSP CANADA INC.

SAMPLING SITE:

Certificate of Analysis

AGAT WORK ORDER: 18R355760
PROJECT: 171-00699-00

ATTENTION TO: Tina Mews
SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Water Analysis - BOD, CBOD, COD, DO, 0-PO4, TKN, T-P, TSS

DATE RECEIVED: 2018-06-27 DATE REPORTED: 2018-07-13
SAMPLE DESCRIPTION: wQ1 WQ2B WQ3B WQ4B
SAMPLE TYPE: Water Water Water Water
DATE SAMPLED:  2018-06-27 2018-06-27 2018-06-27 2018-06-27
10:30 11:00 11:20 11:30
Parameter Unit G/S RDL 9363252 9363255 9363256 RDL 9363257
Biochemical Oxygen Demand (BOD) mg/L 2 <2 <2 <2 2 14
CBOD - Carbonaceous mg/L 2 <2 <2 <2 2 5
Chemical Oxygen Demand mg/L 1 4 <1 <1 1 53
Dissolved Oxygen mg/L 0.1 5.2 5.6 7.5 0.1 5.6
Orthophosphate mg/L 0.15 <0.15 <0.15 <0.15 0.75 135
Total Kjeldahl Nitrogen mg/L 0.1 <0.1 <0.1 <0.1 1.0 13.3
Total Phosphorus mg/L 0.08 <0.08 <0.08 <0.08 0.08 5.59
Total Suspended Solids mg/L 2 <2 <2 <2 2 34

Comments:

RDL - Reported Detection Limit;

G/ S - Guideline / Standard

Certified By:

@A G @ T CERTIFICATE OF ANALYSIS (V3)

Results relate only to the items tested and to all the items tested

Page 5 of 11



@ @ @ ll? Laboratories

Quality Assurance

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

CLIENT NAME: WSP CANADA INC. AGAT WORK ORDER: 18R355760
PROJECT: 171-00699-00 ATTENTION TO: Tina Mews
SAMPLING SITE: SAMPLED BY:
Water Analysis
RPT Date: Jul 13, 2018 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Accgp}able Accgp}able Accgpyable
PARAMETER Batch Sample Dup #1 | Dup#2 | RPD Blank Ms/e;slﬂéed Limits Recovery Limits Recovery Limits

Lower | Upper Lower [ Upper Lower [ Upper
Routine Chemistry Water Analysis
pH 9368163 8.25 8.26 0.1% N/A 100% 90% 110%
T - Alkalinity (as CaCO3) 9368163 419 419 0.0% <5 104% 80% 120%
Electrical Conductivity 9368163 934 930 0.4% <5 103% 80% 120%
Chloride 9363256 9363256 2 2 NA <1 98% 80% 120% 92%  80% 120% 91% 80% 120%
Fluoride 9363256 9363256 <0.06 <0.06 NA <0.01 98% 80% 120% 104% 80% 120% 110% 80% 120%
Nitrate 9363256 9363256  <0.5 <0.5 NA <0.1 103% 80% 120% 102% 80% 120% 101% 80% 120%
Nitrite 9363256 9363256 <0.20 <0.20 NA <0.05 102% 80% 120% 100% 80% 120% 98%  80% 120%
Sulfate 9363256 9363256 6 6 0.8% <1 110% 80% 120% 108% 80% 120% 100% 80% 120%
Dissolved Calcium 9364939 292 298 2.1% <03 109% 80% 120% 112% 80% 120%  NA 80% 120%
Dissolved Magnesium 9364939 75.5 76.0 0.7% <0.2 102% 80% 120% 104% 80% 120%  NA 80% 120%
Dissolved Sodium 9364939 251 254 1.1% <0.6 94% 80% 120% 97%  80% 120% NA 80% 120%
Dissolved Potassium 9364939 7.8 7.8 0.5% <0.6 84% 80% 120% 83% 80% 120% NA 80% 120%
Dissolved Iron 9364939 0.2 0.2 NA <0.1 105% 80% 120% 103% 80% 120% 104% 80% 120%
Dissolved Manganese 9364939 0.198 0.200 1.0% <0.005 103% 80% 120% 101% 80% 120% NA 80% 120%
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and 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.
Microbial Analysis
Total Coliforms (MF) 2345 637 <1 <1 NA <1
Fecal Coliforms (MF) 2345 637 <1 <1 NA <1
Escherichia coli in Water 2345 637 <1 <1 NA <1
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
Water Analysis - BOD, CBOD, COD, DO, 0-PO4, TKN, T-P, TSS
Biochemical Oxygen Demand 5766 186 185 0.5% <2 95% 80% 120%
(BOD)
CBOD - Carbonaceous 5766 176 176 0.0% <2 90% 80% 120%
Chemical Oxygen Demand 1411 765 13 14 7.4% <1 101% 80% 120% 101% 80% 120% 98%  80% 120%
Dissolved Oxygen 185 252 5.2 5.2 0.0% <0.1
Orthophosphate 9363252 9363252 <0.15 <0.15 NA <0.15 103% 80% 120% 112% 80% 120% NA 80% 120%
Total Kjeldahl Nitrogen 9363252 9363252  <0.1 <0.1 NA <0.1 84% 80% 120% 83% 80% 120% NA 80% 120%
Total Phosphorus 9364765 0.13 0.14 NA <0.08 96% 80% 120% 97%  80% 120% 110% 80% 120%
Total Suspended Solids 9368123 <2 <2 NA <2 100% 80% 120% 99% 80% 120%
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
EAGET QUALITY ASSURANCE REPORT (V3) Page 6 of 11

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.

Results relate only to the items tested and to all the items tested




2910 12TH STREET NE

& CALGARY, ALBERTA
: @ @ @ ﬁ CANADA T2E 7P7
- TEL (403)735-2005

[_aboratories FAX (4037382771

http://www.agatlabs.com

Quality Assurance

CLIENT NAME: WSP CANADA INC. AGAT WORK ORDER: 18R355760
PROJECT: 171-00699-00 ATTENTION TO: Tina Mews
SAMPLING SITE: SAMPLED BY:
Water Analysis (Continued)
RPT Date: Jul 13, 2018 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Accgp}able Accgp}able Accgpyable
PARAMETER Batch Sa:zple Dup#1 | Dup#2 | RPD Blank M(\E/e;sllljéed Limits Recovery Limits Recovery Limits
Lower| Upper Lower [ Upper Lower [ Upper
Water Analysis - Ammonia
Ammonia, Total (as N) 9363252 9363252 <0.02 <0.02 NA <0.02 108% 80% 120% 102% 80% 120% 94% 80% 120%

Certified By:

EAGET QUALITY ASSURANCE REPORT (V3) Page 7 of 11

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.

Results relate only to the items tested and to all the items tested



@ @ @ lﬁ Laboratories

CLIENT NAME: WSP CANADA INC.
PROJECT: 171-00699-00
SAMPLING SITE:

Method Summary

AGAT WORK ORDER: 18R355760
ATTENTION TO: Tina Mews

SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Water Analysis
Total Coliforms (MF) MIC 0202 SM 9222 B INCUBATOR
Fecal Coliforms (MF) MIC 0203 SM 9222 D INCUBATOR
Escherichia coli in Water MIC 0202 SM 9222 B INCUBATOR
pH INST 0101 SM 4500 H+ PH METER
p - Alkalinity (as CaCO3) INST 0101 SM 2320 B TITRATION
T - Alkalinity (as CaCO3) INST 0101 SM 2320 B TITRATION
Bicarbonate INST 0101 SM 2320 B PC TITRATE
Carbonate INST 0101 SM 2320 B PC TITRATE
Hydroxide WAT 0310 SM 2320 B TITRATION
Electrical Conductivity INST 0101 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 0140 SM 3120 B DW -R ICP/OES
Dissolved Magnesium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Sodium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Potassium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Iron INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Manganese INST 0140 SM 3120 B DW -R ICP/OES
Calculated TDS SM 1030E CALCULATION
Sodium Adsorption Ratio CARTER & GREGORICH 2007 CALCULATION
Hardness SM 2340 B CALCULATION
lon Balance SM 1030E CALCULATION
Ammonia, Total (as N) INST 0340 SM 4500-NH3 G W CONTINUOUS FLOW ANALYZER
Biochemical Oxygen Demand (BOD) MIC 1500 SM 5210 B DISSOLVED OXYGEN PROBE
CBOD - Carbonaceous MIC 1500 SM 5210 B DISSOLVED OXYGEN PROBE
Chemical Oxygen Demand INST 0280 SM 410.4 SPECTROPHOTOMETER
Dissolved Oxygen MIC 1500 SM 4500-0 B TITRATION
Orthophosphate INST 0410 SM 4500P DISCRETE ANALYZER
Total Kjeldahl Nitrogen INST 0430 SM 4500-N org D TW AQ-2 DISCRETE ANALYZER
Total Phosphorus WATR 0200; INST 0140 SM 3030 E; SM 3120 B TW ICP/OES
Total Suspended Solids WATR 0600 SM 2540 D GRAVIMETRIC

AG@ET METHOD SUMMARY (V3)

Results relate only to the items tested and to all the items tested

Page 8 of 11




2010 12 Shovi HE tahoratory Use Only L] el
F Lalgary. dthe i | Arvlval Temp é
3 PrA0ZI36.2006 ¢ E 400527 7) | AGAT Job Number: AL 7]
Laboratories aeiEpers ° . EY
wehe&r{h,aﬁatiaﬁs‘com Date and Time: '
Chaln of Custody Record Emergency Support Services Hotline 1-855-AGAT 245 (1-855-242-8245)
Repori Information Report tnformation Report Format Tumaround Time Reguired (TAT)
1. Name: Tina Mews I: Single Sample Regular TAT Lv 5-7 Business Days
Company: WSP Canada Inc. Email: tina,mews@wsp.con per Page .
Contact: Tina Mews 2, Name: Albert Zhuge Multinte Rush TAT E Cgee1han 24fios (20000)
Address: PO Box 387, Rocky Min House Emall: Albert.Zhuge@wsp.com |_ Sampﬁes per {Surcharge) E Less than 48 Hours (100%)
AB, T4T 1A3 3. Name: Catla Fernandes Page L_ Less than 72 Hours (50%)
Phone: {403) B45-5662  Fan: Emall: Cara.Fernandes@wsp.com Date Requlired:
LSD: ngmrements sholectinn may inpack detection linig) '55
Client Project #: 171-00699-00 L (CME L_ AB Tier 1 [ BCCsk - L
= _ [ Agricuttural | Agricultural L aw Ty
Invoice To same |¢ Yes [ Mo [ tndustrial L Industrial Cw LiC
|| Residentialf Park | _ Residentialf Park | Lw 3 3 T
. + b= i
Company: U Commercial L Commercial C ow - & E 2 z
L{ brinking Water [ Natural Area A gl |E| |= g
Contact: 4 o Hl B~ i =]
i FwAL g j & = 8 2
Address: L AB Surface Water ® § 2 gl |C g [
L_ Other: £l 4 § | 5| - £ o 2 ¢ §
Phone: Fax: = | 4| T L A= = Qlals al= =
PO/AFER (] D50 (Driling) [ sPIGEC L E I = E % z|3 % i g-; 3| |@
| % o B k] N == t o ool = E §
=) E = E|E| . o|l&|=|8 3z 15| = =
LABORATORY USE . L SAMPLE | DATE/TIME | COMMENTS-SITE SAMPLEINFQ, SAMPLE | S % % é % 2 é E X -§ E s|2|E|&|2|E|E E g
LAB ID#) MATRIX SAMPLED CONTAINMENT s =|m| 2 2|8 By gl 2= =
‘ HHEHEHHEIRHENE PR EEHE
44l 22 CY wa1 SW | tupad¥ 208 | 1013040/ v Sompla, X LTS TRl «
G WO02B SW | Jeme 27308 |/)t00 o Yadwr fomgpln x x| x| x| x| x]|x
,_% WQ3B sw Pene a0 J0a0dmn Dt Som i, x x x ) x| x
T WahB [ Laqeon €EFen=) | g |dunesdand [i1:sonmr Jagmy samwhs v e | »e| s x
7
umn'?Hnllw-wwIlrr'rlulumam-ﬂsnr J 7 — [owter Ame hmmll.@wyz‘(mw’ — o ﬂm" Time! & )
Jaeats IOy - ;m////" Dine 232018 13210 s :,7 »i g fn 3;/{&,- 7. J;’/@ 2 .| Page | of
ﬁxmn!n Pefinsgieanan Oy (Pr0E Noeme wd Signg: Dl Thme: [Gamples Hatingistihod i) It Namie and S - 7 Dok i
Swmals Relinquithad By {Prinl Hams sod Slgni: Dty Thme: semples Hnbnished Wy (1o Sine ane B!nnl{"! / \} . » ff,'é‘ ﬁ/ 7 . 2
7/:7/ Vi p’ (/N R

Document ID: DIV-50-1507.003

C 31764
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SAMPLE INTEGRITY RECEIPT

@ @ @j lF Laboratories FORM

RECEIVING BASICS - Shipping Temperature {&Jt—l’esﬂars only) N/A it only Soil Bags Received
Company/Consultant: "'f) CA/UMA FROZEN {Please Circle if samples received Frozen}
. = o}
Courier: AA 2 Prepaid  Collect 1 (Bottle/lar) 7. £, + 5. 5= € °c  yBottlefrar)__+  + = c |
3 (Bottleflar)___+ + = °c  a(Bottleflar)__+__+ = °c
Waybillt o o
Gp S{Bottleflar) + + = C 6 {Bottleflar)  + + = C
Branch: EDM GP FN FM VAN LYD F3) EST Other: 7 (Bottleflar) _ +_ _+ = °C  g{Bottleflar)__+ _+ = o
If multiple sites were submitted at once: Yes No 9 (Bottleflar)___+_ _ +___ = °C 10({Bottle/lar)__+__+_ = °c
Custody Seal Intact: Yes No NA ég;gﬁ)re than 10 coolers are received use another sheet of paper and
™,
TAT: <24hr  24-48hr  48-72hr @) Other LOGISTICS USE ONLY
Cooler Quantity: / Workorder No: /g ﬂt‘k"

Samples Damaged: Yes Qg/’ If YES why?

No Bubble Wrap Frozen Courier

TIME SENSITIVE ISSUES - Shipping

ALREADY EXCEEDED HOLD TIME? Yes NG

Other:
Inarganic Tests {Please Circle): @f BOD , Nitrate/Nitrite , Turbidity , Account Project Manager: have they been notified of the
Microtox , Ortho PO4 , Tedlar Bag , Residual Chiorine , Chlorophyll* , 3 above issues: Yes No
Chloroamines > 2 Whom spoken to: Date/Time:
Earliest Expiry: WL‘L 72 & ' CPM Initial

General Comments:

D O %//:?J IQ"N}'J?( ALty (o1

Hydrocarbons: Earfiest Expiry

\J\

SAMPLE INTEGRITY - Shipping
Hazardous Samples: YES @O Precaution Taken:

Legal Samples: Yes I\E)
International Samples: Yes ﬂa)

Tape Sealed: Yes NO

Coolant Used: Icepack Baggedlice (Freedce Free Water None

* Subcontracted Analysis (See CPM}
Date issued: October 05, 2015
Document 1D: SR-9505.003 Pagelofl
Page 10 of 11



@ @ @‘ﬁ L. aboratories

___SAMPLE INTEGRITY RECEIPT FORM - BRANCH RECEIPT

Sending From Branch: EDM[_IGPL_IFN[] FMCIRDIVIVANCILYD[JFSICJEST JOther:

Company/Consultant: (&/SF (“in'riciit /A

TAT: <24hr [124-48hr [] 48-72hr [J Reg [ Otherse  Cooler Quanity: /

| S — - = f“.J‘-— ——— ) " \)._ — - ’ ———
TIME SENSITIVE ISSUES: LKL 112l /L' 10 NFC At Tedns
Earliest Date SampledSs./70 g2 27/, & / ALREADY EXCEEDED?  Yes[INo[]
Microbiology: Test: v 7 Expiry: -
Hydrocarbons: Test: Expiry:

Are samples receivedTSdays after sampliné: Yes[_]No[¥]

(TEMPERATURE MUST BE MAINTAINED IF RECEIVED <10 DEGREES C)
3 temperatures of samples* and average of each cooler (taken on Jars only): NA  (only bags on coolers)

(/[ +/24/2= °CQ)__+_+ = °C@_+ + = °C@4) —+t _+ = °C

Additional integrity issues (note here and on COC next to the sample ID):

Page 11 of 11



?éﬁ

20042 saevi iy |Laboratery Use Only L .
f Lalgary. ftha TeT | Anvlval Temp é
s P A0S.T36.2005  # 40%755.2770 | AGAT Job Number: AT 7]
| Laboratories 52005 : 0 S
wehe&r{h,aﬁatiam‘com Date and Time: t

Chaln of Custody Record

Emergency Support Services Hotline 1-855-AGAT 245 (1-855-242-8245)

Report Information Report information Report Format Tumaround Time Reguired (TAT)
1. Name: Tina Mews I: Single Sample Regular TAT L~ 5-7 Business Days
Company: WSP Canada Inc. Email; tina,mews@wsp.com per Page ]
Contact: Tina Mews 2, Hame: Albert Zhuge Muttiple Rush TAT E Cessitaan 24Bqlie (20000)
Address: PO Box 387, Rocky Min House Emall: Albert.Zhuge@wsp.com |_ Saml:r;;es per (Surcharge) I: Less than 48 Hours (100%)
0,
AB, T4T 1A3 3. Name: Carla Fernandes Page L_ Less than 72 Hours (50%)
Phone: {403) B45-5662 Fax: Emall: Carla.Fernandes@wsp.com Date Required:
LSD: ﬂgcwirements Solecting may fnspach detection linitg) '55
Client Project #: 174-00699-00 [ come L AB Tier 1 [ scesk wl
= _ [ Agricultural L Agricultural [ aw T
Invoice To same [+ Yes [_No (] tndustrial L industrial C 1w LC
|| Residentialf Park | _ Residential/ Park  |_ Lw % ] T
. + -] = w
Company: U Commercial L Commercial C ow & & E 3 #
L{ Drinking Water [ Natural Ares 2 g 2 T = @
Contact: l_‘ a ‘_i - i} |§| =)
| FWAL 5 2 & = 2
Address: L AB Surface Water g § 2 ] C g «
L Gther: £l g E 5| - £ x 2 @ §
Phone: Fax: Elu =zl S| s wial s al= =
PO/AFER (| D560 (Driling) [ SPIGEC L g 22l ;|5 B % z(3 % i g-; s[5 |@
< | e | E & o == a o algl=(® E §
2w é = |8 . I IF N HHE
LABORATORY USE e L SAMPLE | DATE/TIME | COMMENTS. SITESAMPLEINFO, SAMPLE | S % m é % 2 é E X -§ E =|2|E|g|2|E|k E i
LAB ID#) MATRIX SAMPLED CONTAINMENT 5 =|&|% ol§ By 2| 8|2 Z
‘ HHEEHHEBHEREHEEEHEEHE
729 67 {r-/ woil SW }w”“ 1910 All) M’ﬂn’k Ay x|l x| x| x| x| x
& W02B SW Jova 37 2009 (/1000 oy Yadwr fomgpla X x| x| x| x| x]x
,_m WQ3B SW_ Pere a3 8 idedin R tamph X x| x x| x| x|x
N m/ VQ‘".’) /L‘qnh emm" ) L4 )Muﬁ“' \F2i Boni l”_,"fwh LY o | N o
T
A
5lmrr'? Halinaquastsern Ilrl' it um- et Sagng _ﬁw Mime: Samilim “-‘l"“qw nusm,, ___‘“ ,f )Tu.un. Time: f i ]
o ory.] f‘;b‘:i 7 4@/{/]}" Mﬂm A2 7 L_x_a\._,( LA *;AL N j_,w'-i";//.'ks //4 Fage | ol
ﬁxlrln!n Pefinsgieanan Oy (Pr0E Noeme wd Signg: Dale; Thm [Gamples Hatingistihod i) It Namie and S Dok i
L1 bea Felinguithad By {Prinl Hams sed Slni: Dal L \_/{!// / \) f '.’I p‘: f
gl Ingul In L 19 Thac samples NeBnmirshed By (P Nilme snd Slgn, , l - JJ’ Tir g "
T lron” QB cfofa | e

Document ID: DIV-50-1507.003

C 31764



@ @ @j 'ﬁ‘ Laboratories

SAMPLE INTEGRITY RECEIPT
FORM

RECEIVING BASICS - Shipping

Company/Consultant; bosp  Cabo s
Courier: b{!_’\ﬂ prepaid  Collect
Waybillg

Branch: EDM GP FN FM Gp VAN LYD FS) EST Othen:
If multiple sites were submitted at once: Yes No

Custocly Seal Intact: Yes No NA
™~

TAT: <24hr  24-48hr  48-72hr e Other

Cooler Quantity: /

Temperature {&Jt—l’esﬂars only) NfA it only Soil Bags Received

FROZEN {Please Circle if samples received Frozen)

1 (Bottle/lar) =7 5, + G4 5 = _f €  2(Bottleflar)_+ + = °c
3(Botileflar)  + + = % 4(Bottleflar)__+__+_ =___°C
S{Bottleflar) _+ + = °C 6{Botteflar) +_ + = ¢
7 (Bottleflary _+  + = °c 8 (Bottleflar)___ +_ +_ = °c
9 (Bottle/lar) + = °C 10(Bottleflar)__+_+__ = _ °C

({f mﬁ)re than 10 coolers are received use another sheet of paper and
attac

TIME SENSITIVE ISSUES - Shipping
ALREADY EXCEEDED HOLD TIME? Yes MO

Inorganic Tests (Please Circle): @? , BOD, Nitrate/Nitrite , Turbidity,
Microtox , Ortho PO4 , Tedlar Bag, Remdualchlorlne Chlorophyll* ;_490

Chloroamines* —
‘ ‘ 1% |
Earliest Expiry: C?‘,/VC 7¢ @ /9
Hydrocarbons: Earfiest Expiry
SAMPLE INTEGRITY - Shipping
Hazardous Samples: YES @O Precaution Taken:
Legal Samples: Yes I\E)
InternationalSamples:Cst Ko
Tape Sealed: Yes No
Coolant Used: Icepack Baggedice (Freedce Free Water None

LOGISTICS USE ONLY
Workorder No: /g ”1‘{\"
Samples Damaged: Yes Qg,’ If YES why?
No Bubble Wrap

Other:

Frozen Courier

Account Project Manager: have they been notified of the

above issues: Yes No

Whom spoken to: Date/Time:

CPM Initial

General Comments:

Dr(j %//?J

\J\

Q’ri/ﬂl A L4 (o

* Subcontracted Analysis (See CPM)

Date issued: October 05, 2015
Document ID: SR-9505.003

Pagelof1l



@ @ @‘ﬁ L aboratories

__ SAMPLE INTEGRITY RECEIPT FORM - BRANCH RECEIPT

Sending From Branch: EDM[_IGPL_IFN[] FMOIRDZIVANCIL YD JFSJJESTJOther:

Company/Consultant: (/S (“sin'rit)it V2

TAT: <24hr [124-48hr [] 48-72hr [J Reg [AOierse  Cooler Quantity: /

| — — e = f“.J-— —— ) H_"L_.".. — [;)._ e : " L
TIME SENSITIVE ISSUES: X e ly /L’ /%8 ‘"vl[: celiine
Earliest Date Sampled®y/ z¢ o2 _ST.TA ) / ALREADY EXCEEDED? Yes [ INo [
Microbioclogy: Test: v 7 Expiry: -
Hydrocarbons: Test: Expiry:

Are samples receivedTSdays after sampliné: Yes[INo[y¢]

(TEMPERATURE MUST BE MAINTAINED IF RECEIVED <10 DEGREES C)
3 temperatures of samples* and average of each cooler (taken on Jars only): NA  (only bags on coolers)

(/[ +/24]2= °C@Q)__+_+_=_°CG)__+_ + _=_°C@) —_+ _+_ = °C

Additional integrity issues {note hete and on COC next to the sample ID):




2910 12TH STREET NE

CALGARY, ALBERTA
@ @ @ [ ab . CANADA T2E 7P7
i | TEL (403)735-2005

aboratories FAX (403)735-2771

http://www.agatlabs.com

CLIENT NAME: WSP CANADA INC.
237 - 4 AVE SW SUITE 3300
CALGARY, AB T2P 4K3
(403) 271-4442

ATTENTION TO: Tina Mews
PROJECT: 171-00699-00
AGAT WORK ORDER: 18R372082
WATER ANALYSIS REVIEWED BY: Krystyna Krauze, Senior Analyst
DATE REPORTED: Aug 17, 2018
PAGES (INCLUDING COVER): 10
VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (403) 735-2005

*NOTES

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AG@AT Laboratories (V1) Page 1 of 10
Member of: Association of Professional Engineers and Geoscientists of Alberta AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
(APEGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) 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.
Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



@ @ @ lF [Laboratories

CLIENT NAME: WSP CANADA INC.

Certificate of Analysis

AGAT WORK ORDER: 18R372082
PROJECT: 171-00699-00

ATTENTION TO: Tina Mews

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

SAMPLING SITE: SAMPLED BY:
Microbial Analysis
DATE RECEIVED: 2018-08-09 DATE REPORTED: 2018-08-11
SAMPLE DESCRIPTION: wQ1l WwQ2B WQ3B WQ4B
SAMPLE TYPE: Water Water Water Water
DATE SAMPLED:  2018-08-09 2018-08-09 2018-08-09 2018-08-09
09:00 09:30 10:00 10:30
Parameter Unit 9461177 9461180 9461181 RDL 9461183
Total Coliforms (MF) CFU/100 mL 4100 3700 3500 100 9200
Fecal Coliforms (MF) CFU/100 mL 37 72 42 10 340
Escherichia coli in Water CFU/100 mL 36 63 40 10 340

Comments: RDL - Reported Detection Limit;

G/ S - Guideline / Standard

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested and to all the items tested

Page 2 of 10



2910 12TH STREET NE

Certificate of Analysis CALGARY. ALBERTA

CANADA T2E 7P7

@ @ @ i | | .aboratories AGAT WORK ORDER: 18R372082 TEL (403)735-2005
_ FAX (403)735-2771

PROJECT: 171-00699-00 http://www.agatlabs.com

CLIENT NAME: WSP CANADA INC. ATTENTION TO: Tina Mews
SAMPLING SITE: SAMPLED BY:

Routine Chemistry Water Analysis

DATE RECEIVED: 2018-08-09 DATE REPORTED: 2018-08-11
SAMPLE DESCRIPTION: wQ1 wWQ2B WQ3B WQ4B
SAMPLE TYPE: Water Water Water Water
DATE SAMPLED:  2018-08-09 2018-08-09 2018-08-09 2018-08-09
09:00 09:30 10:00 10:30
Parameter Unit G/S RDL 9461177 9461180 9461181 9461183
pH pH Units N/A 8.39 8.41 8.41 8.07
p - Alkalinity (as CaCO3) mg/L 5 <5 <5 5 <5
T - Alkalinity (as CaCO3) mg/L 5 235 242 242 322
Bicarbonate mg/L 5 277 284 284 393
Carbonate mg/L 5 5 5 5 <5
Hydroxide mg/L 5 <5 <5 <5 <5
Electrical Conductivity uS/cm 5 417 426 429 1110
Chloride mg/L 1 <1 1 2 166
Fluoride mg/L 0.01 0.11 0.11 0.12 0.12
Nitrate mg/L 0.1 <0.1 0.1 0.1 5.5
Nitrate-N mg/L 0.02 <0.02 0.02 0.02 1.24
Nitrite mg/L 0.05 <0.05 <0.05 <0.05 1.83
Nitrite-N mg/L 0.01 <0.01 <0.01 <0.01 0.56
Nitrate+Nitrite - Nitrogen mg/L 0.02 <0.02 0.02 0.02 1.80
Sulfate mg/L 1 5 5 5 10
Dissolved Calcium mg/L 0.3 61.9 64.8 64.6 73.9
Dissolved Magnesium mg/L 0.2 19.6 211 215 25.2
Dissolved Sodium mg/L 0.6 5.2 5.5 55 117
Dissolved Potassium mg/L 0.6 0.9 0.9 0.9 119
Dissolved Iron mg/L 0.1 <0.1 <0.1 <0.1 <0.1
Dissolved Manganese mg/L 0.005 <0.005 0.006 0.007 0.053
Calculated TDS mg/L 0.6 234 243 244 605
Sodium Adsorption Ratio N/A 0.15 0.15 0.15 3.00
Hardness mg CaCO3/L 1 235 249 250 288
lon Balance % 1 103 105 105 97
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

9461177-9461183 < - Values refer to Report Detection Limits.

If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1) Page 3 of 10
Results relate only to the items tested and to all the items tested




_- Certificate of Analysis
@ @ @ lF Laboratories AGAT WORK ORDER: 18R372082

CLIENT NAME: WSP CANADA INC.

SAMPLING SITE:

PROJECT: 171-00699-00

ATTENTION TO: Tina Mews

SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Water Analysis - BOD, CBOD, COD, DO, 0-PO4, TKN, TP, TSS

DATE RECEIVED: 2018-08-09 DATE REPORTED: 2018-08-16
SAMPLE DESCRIPTION: wQ1 WQ2B WQ3B WQ4B
SAMPLE TYPE: Water Water Water Water
DATE SAMPLED:  2018-08-09 2018-08-09 2018-08-09 2018-08-09
09:00 09:30 10:00 10:30
Parameter Unit G/S RDL 9461177 9461180 9461181 RDL 9461183
Biochemical Oxygen Demand (BOD) mg/L 2 <2 <2 <2 2 28
CBOD - Carbonaceous mg/L 2 <2 <2 <2 2 2
Chemical Oxygen Demand mg/L 1 <1 <1 <1 1 29
Dissolved Oxygen mg/L 0.1 4.5 4.7 5.9 0.1 35
Orthophosphate mg/L 0.15 <0.15 <0.15 <0.15 0.75 111
Total Kjeldahl Nitrogen mg/L 0.1 <0.1 <0.1 <0.1 0.1 0.5
Total Phosphorus mg/L 0.08 <0.08 <0.08 <0.08 0.08 4.16
Total Suspended Solids mg/L 2 <2 <2 <2 2 11
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested and to all the items tested

Page 4 of 10



ll? [Laboratories

Quality Assurance

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

CLIENT NAME: WSP CANADA INC. AGAT WORK ORDER: 18R372082
PROJECT: 171-00699-00 ATTENTION TO: Tina Mews
SAMPLING SITE: SAMPLED BY:
Water Analysis
RPT Date: DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Accgp}able Accgp}able Accgpyable
PARAMETER Batch Sample Dup #1 | Dup#2 | RPD Blank Ms/e;slﬂéed Limits Recovery Limits Recovery Limits

Lower | Upper Lower [ Upper Lower [ Upper
Routine Chemistry Water Analysis
pH 9462387 7.71 7.71 0.0% N/A 100% 90% 110%
T - Alkalinity (as CaCO3) 9462387 559 556 0.5% <5 99% 80% 120%
Electrical Conductivity 9462387 1620 1620 0.0% <5 102% 80% 120%
Chloride 9463239 7 7 0.0% <1 103% 80% 120% 99%  80% 120%  NA 80% 120%
Fluoride 9463239 0.22 0.23 4.4% <0.01 93% 80% 120% 95%  80% 120% 93%  80% 120%
Nitrate 9463239 <0.1 0.1 NA <0.1 93% 80% 120% 92%  80% 120% 99%  80% 120%
Nitrite 9463239 <0.05 <0.05 NA <0.05 86% 80% 120% 83% 80% 120% 95%  80% 120%
Sulfate 9463239 59 59 0.0% <1 94% 80% 120% 94%  80% 120% NA 80% 120%
Dissolved Calcium 9461177 9461177  61.9 62.7 1.3% <03 113% 80% 120% 111% 80% 120%  NA 80% 120%
Dissolved Magnesium 9461177 9461177  19.6 20.4 4.0% <0.2 104% 80% 120% 98%  80% 120% NA 80% 120%
Dissolved Sodium 9461177 9461177 5.2 53 1.9% <0.6 107% 80% 120% 104% 80% 120% NA 80% 120%
Dissolved Potassium 9461177 9461177 0.9 0.9 NA <0.6 94% 80% 120% 88%  80% 120% 92%  80% 120%
Dissolved Iron 9461177 9461177  <0.1 <0.1 NA <0.1 99% 80% 120% 93%  80% 120% 90%  80% 120%
Dissolved Manganese 9461177 9461177 <0.005 <0.005 NA <0.005 99% 80% 120% 92% 80% 120% 90%  80% 120%
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and 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.
Microbial Analysis
Total Coliforms (MF) 2375 177 4100 3400 18.7% <1
Fecal Coliforms (MF) 2375 177 37 31 17.6% <1
Escherichia coli in Water 2375 177 36 41 13.0% <1
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
Water Analysis - BOD, CBOD, COD, DO, 0-PO4, TKN, TP, TSS
Biochemical Oxygen Demand 5788 387 150 133 12.0% <2 100% 80% 120%
(BOD)
CBOD - Carbonaceous 5788 387 125 125 0.0% <2 97% 80% 120%
Chemical Oxygen Demand 1435 177 <1 <1 0.0% <1 100% 80% 120% 98%  80% 120% 101% 80% 120%
Dissolved Oxygen 188 7.9 7.9 0.0% <01
Orthophosphate 9463488 <0.15 <0.15 NA <0.15 95% 80% 120% 100% 80% 120% 94%  80% 120%
Total Kjeldahl Nitrogen 9461177 9461177  <0.1 <0.1 NA <0.1 88% 80% 120% 86%  80% 120% 83% 80% 120%
Total Phosphorus 9459399 0.27 0.25 NA <0.08 87% 80% 120% 89%  80% 120% 88%  80% 120%
Total Suspended Solids 9474024 10 9 NA <2 101% 80% 120% 99%  80% 120%
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
EAGET QUALITY ASSURANCE REPORT (V1) Page 5 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.

Results relate only to the items tested and to all the items tested
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CLIENT NAME: WSP CANADA INC.

PROJECT: 171-00699-00

SAMPLING SITE:

Quality Assurance

AGAT WORK ORDER: 18R372082
ATTENTION TO: Tina Mews
SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Water Analysis (Continued)

RPT Date:

DUPLICATE

PARAMETER

Batch

Sample
Id

Dup #1

Dup #2

RPD

Method
Blank

REFERENCE MATERIAL

METHOD BLANK SPIKE

MATRIX SPIKE

Measured|
Value

Acceptable
Limits

Recovery

Acceptable
Limits

Lower| Upper

Lower [ Upper

Acceptable
Recovery| __ Limits

Lower [ Upper

Certified By:

EAGET 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.

Results relate only to the items tested and to all the items tested
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CLIENT NAME: WSP CANADA INC.

PROJECT: 171-00699-00
SAMPLING SITE:

Method Summary

AGAT WORK ORDER: 18R372082
ATTENTION TO: Tina Mews

SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Water Analysis
Total Coliforms (MF) MIC 0202 SM 9222 B INCUBATOR
Fecal Coliforms (MF) MIC 0203 SM 9222 D INCUBATOR
Escherichia coli in Water MIC 0202 SM 9222 B INCUBATOR
pH INST 0101 SM 4500 H+ PH METER
p - Alkalinity (as CaCO3) INST 0101 SM 2320 B TITRATION
T - Alkalinity (as CaCO3) INST 0101 SM 2320 B TITRATION
Bicarbonate INST 0101 SM 2320 B PC TITRATE
Carbonate INST 0101 SM 2320 B PC TITRATE
Hydroxide WAT 0310 SM 2320 B TITRATION
Electrical Conductivity INST 0101 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 0140 SM 3120 B DW -R ICP/OES
Dissolved Magnesium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Sodium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Potassium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Iron INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Manganese INST 0140 SM 3120 B DW -R ICP/OES
Calculated TDS SM 1030E CALCULATION
Sodium Adsorption Ratio CARTER & GREGORICH 2007 CALCULATION
Hardness SM 2340 B CALCULATION
lon Balance SM 1030E CALCULATION
Biochemical Oxygen Demand (BOD) MIC 1500 SM 5210 B DISSOLVED OXYGEN PROBE
CBOD - Carbonaceous MIC 1500 SM 5210 B DISSOLVED OXYGEN PROBE
Chemical Oxygen Demand INST 0280 SM 410.4 SPECTROPHOTOMETER
Dissolved Oxygen MIC 1500 SM 4500-0 B TITRATION
Orthophosphate INST 0410 SM 4500P DISCRETE ANALYZER
Total Kjeldahl Nitrogen INST 0430 SM 4500-N org D TW AQ-2 DISCRETE ANALYZER
Total Phosphorus WATR 0200; INST 0140 SM 3030 E; SM 3120 B TW ICP/OES
Total Suspended Solids WATR 0600 SM 2540 D GRAVIMETRIC

AG@ET METHOD SUMMARY (V1)

Results relate only to the items tested and to all the items tested

Page 7 of 10




A0 T Blt M Luboratory Use Only /0 (
@ lﬁ Coldasy. Albzaio 10 7 Arrival Tempetature: U Ao _
: S TON IS VT I “7E | AGAT Joh Number: [ -? ¥ CJ}{:"-T:
Laboratories o [BR272
Wibalth. agatia s suey Date and Time:
Chalin of Custody Record Emergency Support Services Hotline 1-855-AGAT 245 (1-855-242-8245)
Raport information Report Information Repast Formal Turnavound Time Reqguired (TATY
1, Name: Tina Mews C Single Sample Regulor TAT |~ 5-7 Business Days
i : ting. ; per Page
Company WS5F Canada Inc. Email inn.mews@wsp.com E Less than 24 Hours (200%)
Contact: Tina Mews 2. Hame: Albert Zhuge Multiple Rush TAT
Address: PO Box 387, Rocky Mtn House Emall: Albert.Zhuge@wsp.com |+ Samples per (Surcharge) [ Less than 48 Hours (100%)
AB. T4T 1A3 3. Name: Carla Fernandes Page {__ Less than 72 Hours (50%)
Phone: (403) 8455662  Fax: Emall: Carla.Fernandes@wsp.com Date Required:
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Cllent Project #: 171-00699-00 | CcME L AB Tier 1 [ Bccsk Wl
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|| Residentialf Park | _ Residentialf Park | Lw 2 3 | |E
Company: LJ Colr'nnl'leru:lal LL_ Commercial [ ow o 35 E § g
(] Drinking Water [ Natural Area 3 I g |& = @
Contact; g b T |§ =1
L j FwaL 5 e i =] 2
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PO/AFE# LJos50 (Driling) [ spiGec L g12|12| 4|8 & 3 &2 % E § £(2 g8 &
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LABORATORY USE sAMPLE | DATE/TME | comments-smesameLewrosameie |3 | S (3|2 (5| 2| 8| E g g E NEMERHEEBEE
(LAB ID#) SAFLRIOENTRCITOY MATRIX |  SAMPLED CONTAINMENT s|1821212|3(2l3glE|®|812|ql2|8|2|2|8|%
. sl2|8[3[3| 2|28 |2| [8]s|8|85|4|2|B]%]8
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SAMPLE INTEGRITY RECEIPT FORM - BRANCH RECEIPT

Sending From Branch: epMJoPCIFN[ I FMCIRDLAY AN[JLY DCIFSJ[JESTL1Other:
’ _
Company/Consultant: /! 14 )é (_AnADA

TAT: <24hr []24-48hr [ 48-72hr [] Reg [ Other
TIME SENSITIVE ISSUES: | AU T NETFEFET ’
ALREADY EXCEEDED? Yes[INo[]

Earliest Date Sampled: Hué /e o
Microbiology: Test: - Expiry:
Expiry:

_C_oq_l}:r Quantity:

| Hydrocarbons: Test:
Are samples received >5 days after sampling: Yes CINo X3
(TEMPERATURE MUST BE MAINTAINED IF RECEIVED <10 DEGREES Q)
jars only): NA  (only bags on coolers)

f each cooler (taken on )

3 temperatures of samples* and average 0
(/BT /5T(_cc@y__+_¥_= _"COI_'_ b = cc@W__+_ = C
Additional integrity issues (note here and on COC next to the sample 1D):
_________—,_____________r______________

Page 9 of 10
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FORM

RECEIVING BASICS - Shipping

Company/Consultant: £USF  Cans x4

Courier: , /42c® Prepaid  Collect

Waybill# A4

/

Branch: EDOM GP FN FM (RD VAN LYD FS) EST Other:

If multiple sites were submitted at once: Yes o
Custody Seal Intact: Yes No WA

TAT: <24hr  24-48hr  48-72he  Hep) Other

Cooler Quantity:

SAMPLE INTEGRITY RECEIPT

Temperature (Bottles/lars only} N/A it only Soil Bags Received

FROZEN (Please Circle if samples received Frozen}

1 (Bottle/Jar) & + /8 +/5 =78 °C  2(Bottleflar)__+_ _+ = o

3 (BottleMar)__+__ +_ = °¢  4(Bottleflar) _+_ + = °c
S(Bottleftar)__+__+ = °C 6(Bottleflar)__+__+ = °C
7{Bottleflar)__+__+_ =__ °C 8{Bottleflar)_+__+__= °c |
9 {Bottleflar) __+_ +_ = °C 10({Bottleflar)__+__+__=__ °C

{tf more than 10 coolers are received use another sheet of paper and

attach)

TIME SENSITIVE ISSUES - Shipping
ALREADY EXCEEDED HOLD TIME? Yes iiNS_.‘-

Inorganic Tests {Please Circle): Mibi , BOD, Nitrate/Nitrite , Turbidity ,
Microtox , Ortho PO4 , Tedlar Bag , Residual Chlorine , Chlorophyll* ,
Chloroamines*

@ 500 pm

Earliest Expiry: Auuj 9 LOIB

Hydrocarbons: Earliest Expiry

.y LOGISTICS USE ONLY
Workorder No: JOIRZ?o2082

Samples Damaged: Yiy YES why?
No Bubble Wrap Frozen Courier

Other:

Account Project Manager:

have they been notified of the

above issues; Yes No

Whom spoken to:

Date/Time:

SAMPLE INTEGRITY - Shipping

Hazardous Samples: YES KO Precaution Taken:

Legal Samples: Yes @9
International Samples: Yes (o
Tape Sealed: Yes (NG)
e
Coolant Used: Icepack Bagged Ice F(ée lce ) Free Water None

CPM Initial

Lo
HEN R

General Comments: J .er‘n';;

i De [ Q“I.Cjo‘(e\\

L diie Wl

* Subcontracted Analysis {See CPM)

Date issued: October 05, 2015
Document ID: SR-9505.003

Pagelofl

Page 10 of 10



2910 12TH STREET NE

CALGARY, ALBERTA
@ @ @ [ ab . CANADA T2E 7P7
i | TEL (403)735-2005

aboratories FAX (403)735-2771

http://www.agatlabs.com

CLIENT NAME: WSP CANADA GROUP LTD.
100 COMMERCE VALLEY DRIVE WEST
THORNHILL, ON L3TOA1
(905) 882-1100

ATTENTION TO: Tina Mews
PROJECT: 171-00699-00
AGAT WORK ORDER: 18R390811
WATER ANALYSIS REVIEWED BY: Loan Nguyen, Senior Analyst
DATE REPORTED: Oct 10, 2018
PAGES (INCLUDING COVER): 11
VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (403) 735-2005

*NOTES

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AG@AT Laboratories (V1) Page 1 of 11
Member of: Association of Professional Engineers and Geoscientists of Alberta AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
(APEGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) 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.
Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request
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CLIENT NAME: WSP CANADA GROUP LTD.
SAMPLING SITE:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Certificate of Analysis

AGAT WORK ORDER: 18R390811

PROJECT: 171-00699-00
ATTENTION TO: Tina Mews
SAMPLED BY:

Microbial Analysis

DATE RECEIVED: 2018-09-27

DATE REPORTED: 2018-10-10

SAMPLE DESCRIPTION: wQ1l WQ2B WQ3B
SAMPLE TYPE: Water Water Water
DATE SAMPLED:  2018-09-27 2018-09-27 2018-09-27
11:10 10:30 10:00
Parameter Unit G/S RDL 9584199 9584235 9584236

Total Coliforms (MF) CFU/100 mL 10 830 1140 1190
Fecal Coliforms (MF) CFU/100 mL 1 79 162 31
Escherichia coli in Water CFU/100 mL 1 66 123 30

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

LA

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1)

Page 2 of 11

Results relate only to the items tested and to all the items tested




Certificate of Analysis
@ @ @ ‘F Laboratories AGAT WORK ORDER: 18R390811

PROJECT: 171-00699-00

CLIENT NAME: WSP CANADA GROUP LTD. ATTENTION TO: Tina Mews
SAMPLING SITE: SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Routine Chemistry Water Analysis (WSP)

DATE RECEIVED: 2018-09-27

DATE REPORTED: 2018-10-10

SAMPLE DESCRIPTION: wQ1 wWQ2B WQ3B
SAMPLE TYPE: Water Water Water
DATE SAMPLED:  2018-09-27 2018-09-27 2018-09-27
11:10 10:30 10:00
Parameter Unit G/S RDL 9584199 9584235 9584236
pH pH Units 7.0-10.5 N/A 8.31 8.32 8.29
p - Alkalinity (as CaCO3) mg/L 5 <5 <5 <5
T - Alkalinity (as CaCO3) mg/L 5 236 241 242
Bicarbonate mg/L 5 285 292 296
Carbonate mg/L 5 <5 <5 <5
Hydroxide mg/L 5 <5 <5 <5
Electrical Conductivity uS/cm 5 430 444 448
Electrical Conductivity dS/m 0.05 0.43 0.44 0.45
Chloride mg/L (250) 1 1 2 2
Fluoride mg/L 15 0.01 0.06 0.06 0.07
Nitrate mg/L 45 0.1 <0.1 0.2 0.2
Nitrate-N mg/L 10 0.02 <0.02 0.05 0.05
Nitrite mg/L 3 0.05 <0.05 <0.05 <0.05
Nitrite-N mg/L 1 0.01 <0.01 <0.01 <0.01
Nitrate+Nitrite - Nitrogen mg/L 0.02 <0.02 0.05 0.05
Sulfate mg/L (500) 1 5 7 6
Dissolved Calcium mg/L 0.3 62.2 64.4 64.8
Dissolved Magnesium mg/L 0.2 19.4 19.6 19.8
Dissolved Sodium mg/L (200) 0.6 4.8 5.0 5.1
Dissolved Potassium mg/L 0.6 1.0 1.0 1.0
Dissolved Iron mg/L (0.3) 0.1 <0.1 <0.1 <0.1
Dissolved Manganese mg/L 0.05 0.005 <0.005 0.006 0.008
Calculated TDS mg/L 0.6 234 243 244
Sodium Adsorption Ratio N/A 0.14 0.14 0.14
Hardness mg CaCO3/L 1 235 242 243
lon Balance % 1 103 102 101

Certified By:

@& G@T CERTIFICATE OF ANALYSIS (V1)
Results relate only to the items tested and to all the items tested

Page 3 of 11




2910 12TH STREET NE

@ ,I_T_. Certificate of Analysis CALGARY. ALBERTA
CANADA T2E 7P7

1 AGAT WORK ORDER: 18R390811 -
Gﬂ @ Laboratories s

PROJECT: 171-00699-00 http://www.agatlabs.com
CLIENT NAME: WSP CANADA GROUP LTD. ATTENTION TO: Tina Mews
SAMPLING SITE: SAMPLED BY:
Routine Chemistry Water Analysis (WSP)
DATE RECEIVED: 2018-09-27 DATE REPORTED: 2018-10-10
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard: Refers to 2017 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.
9584199-9584236 < - Values refer to Report Detection Limits.

If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.
Analysis performed at AGAT Calgary (unless marked by *)

Certified By: L—f\)

@& G@T CERTIFICATE OF ANALYSIS (V1) Page 4 of 11
Results relate only to the items tested and to all the items tested
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CLIENT NAME: WSP CANADA GROUP LTD.

SAMPLING SITE:

Certificate of Analysis

AGAT WORK ORDER: 18R390811
PROJECT: 171-00699-00

SAMPLED BY:

ATTENTION TO: Tina Mews

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Water Anaysis - Ammonia, BOD, CBOD, COD, DO, Orthophosphate, TKN, TP, TSS

DATE RECEIVED: 2018-09-27

DATE REPORTED:

2018-10-10

SAMPLE DESCRIPTION: wQ1 WQ2B WQ3B
SAMPLE TYPE: Water Water Water
DATE SAMPLED:  2018-09-27 2018-09-27 2018-09-27
11:10 10:30 10:00
Parameter Unit G/S RDL 9584199 9584235 9584236
Ammonia, Total (as N) mg/L 0.05 <0.05 <0.05 <0.05
Biochemical Oxygen Demand (BOD) mg/L 2 <2 <2 <2
CBOD - Carbonaceous mg/L 2 <2 <2 <2
Chemical Oxygen Demand mg/L 1 <1 <1 <1
Orthophosphate mg/L 0.15 <0.15 <0.15 <0.15
Total Kjeldahl Nitrogen mg/L 0.1 0.1 <0.1 <0.1
Total Phosphorus mg/L 0.08 <0.08 <0.08 <0.08
Total Suspended Solids mg/L 2 <2 2 <2
Dissolved Oxygen mg/L 0.1 2.4 3.8 4.6

Comments:

RDL - Reported Detection Limit;

G/ S - Guideline / Standard

Certified By:

LA

@& G@T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested and to all the items tested

Page 5 of 11




@ @ @ ll? Laboratories

Quality Assurance

CLIENT NAME: WSP CANADA GROUP LTD.
PROJECT: 171-00699-00
SAMPLING SITE: SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

AGAT WORK ORDER: 18R390811
ATTENTION TO: Tina Mews

Water Analysis

RPT Date: Oct 10, 2018 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acc(epltable Acc}ep(table Acclep‘table
PARAMETER Batch Salngple Dup #1 | Dup#2 | RPD Blank M(\e/aaslﬂéed Limits Recovery Limits Recovery Limits

Lower | Upper Lower | Upper Lower | Upper

Routine Chemistry Water Analysis (WSP)

pH 9589600 7.69 7.70 0.1% N/A 99% 90% 110%

T - Alkalinity (as CaCO3) 9589600 2430 2430 0.0% <5 103% 80% 120%

Electrical Conductivity 9589600 6040 6000 0.7% <5 106% 80% 120%

Chloride 9584262 33 33 0.4% <1 111% 80% 120% 105% 80% 120% NA 80% 120%

Fluoride 9584262 0.24 0.26 8.0% <0.01 95% 80% 120% 87%  80% 120% NA 80% 120%

Nitrate 9584262 <0.1 <0.1 NA <0.1 103% 80% 120% 96%  80% 120%  NA 80% 120%

Nitrite 9584262 <0.05 <0.05 NA <0.05 97% 80% 120% 94%  80% 120% NA 80% 120%

Sulfate 9584262 5 4 NA <1 99% 80% 120% 97%  80% 120% NA 80% 120%

Dissolved Calcium 9584164 48.8 49.3 0.9% <0.3 105% 80% 120% 97%  80% 120%  NA 80% 120%

Dissolved Magnesium 9584164 14.8 145 1.9% <0.2 96% 80% 120% 93% 80% 120% NA 80% 120%

Dissolved Sodium 9584164 0.8 0.8 NA <0.6 93% 80% 120% 103% 80% 120% 91%  80% 120%

Dissolved Potassium 9584164 <0.6 <0.6 NA <0.6 86% 80% 120% 86%  80% 120% 96%  80% 120%

Dissolved Iron 9584164 <0.1 <0.1 NA <0.1 103% 80% 120% 100% 80% 120% 98%  80% 120%

Dissolved Manganese 9584164 <0.005 <0.005 NA <0.005 101% 80% 120% 98%  80% 120% 96%  80% 120%

Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.

If the RPD value is NA, the results of the duplicates are under 5X the RDL and 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.

Microbial Analysis

Total Coliforms (MF) 2415 199 830 730 12.8% <1

Fecal Coliforms (MF) 2415 199 79 81 2.5% <1

Escherichia coli in Water 2415 199 66 71 7.3% <1

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

Water Anaysis - Ammonia, BOD, CBOD, COD, DO, Orthophosphate, TKN, TP, TSS

Ammonia, Total (as N) 9605314 9605314 < 0.05 <0.05 NA <0.05 94% 80% 120% 104% 80% 120% 81% 80% 120%

Biochemical Oxygen Demand 5807 199 <2 <2 NA <2 107% 80% 120%

(BOD)

CBOD - Carbonaceous 5807 199 <2 <2 NA <2 107% 80% 120%

Chemical Oxygen Demand 1458 199 <1 <1 NA <1 101% 80% 120% 101% 80% 120% 98%  80% 120%

Orthophosphate 9585546 <0.15 <0.15 NA <0.15 87% 80% 120% 81% 80% 120% 92% 80% 120%

Total Kjeldahl Nitrogen 279 9605626  <0.1 <0.1 NA <0.1 100% 80% 120% NA 80% 120% NA 80% 120%

Total Phosphorus 9600781 <0.08 <0.08 NA <0.08 96% 80% 120% 90%  80% 120% 92%  80% 120%

Total Suspended Solids 9584199 9584199 <2 <2 NA <2 97% 80% 120% 96%  80% 120%

Dissolved Oxygen 283 199 2.4 2.6 8.0% <0.1

EAGET QUALITY ASSURANCE REPORT (V1) Page 6 of 11

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.

Results relate only to the items tested and to all the items tested
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CLIENT NAME: WSP CANADA GROUP LTD.

PROJECT: 171-00699-00
SAMPLING SITE:

Quality Assurance
AGAT WORK ORDER: 18R390811
ATTENTION TO: Tina Mews
SAMPLED BY:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

Water Analysis (Continued)

RPT Date: Oct 10, 2018

DUPLICATE

PARAMETER

Batch

Sample
Id

Dup #1

Dup #2

RPD

Method
Blank

REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Acceptable Acceptable Acceptable
Measured| Limits Limits Limits
value Recovery Recovery

Lower| Upper

Lower | Upper

Lower | Upper

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

Certified By:

EAGET QUALITY ASSURANCE REPORT (V1)

Page 7 of 11

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.

Results relate only to the items tested and to all the items tested
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Method Summary

CLIENT NAME: WSP CANADA GROUP LTD.

PROJECT: 171-00699-00
SAMPLING SITE:

2910 12TH STREET NE
CALGARY, ALBERTA
CANADA T2E 7P7

TEL (403)735-2005
FAX (403)735-2771
http://www.agatlabs.com

AGAT WORK ORDER: 18R390811
ATTENTION TO: Tina Mews

SAMPLED BY:

PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Water Analysis
Total Coliforms (MF) MIC 0202 SM 9222 B INCUBATOR
Fecal Coliforms (MF) MIC 0203 SM 9222 D INCUBATOR
Escherichia coli in Water MIC 0202 SM 9222 B INCUBATOR
pH INST 0101, INST 0104 SM 4500 H+ PH METER
p - Alkalinity (as CaCO3) INST 0101 SM 2320 B TITRATION
T - Alkalinity (as CaCO3) INST 0101 SM 2320 B TITRATION
Bicarbonate INST 0101 SM 2320 B PC TITRATE
Carbonate INST 0101 SM 2320 B PC TITRATE
Hydroxide WAT 0310 SM 2320 B TITRATION
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 0140 SM 3120 B DW -R ICP/OES
Dissolved Magnesium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Sodium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Potassium INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Iron INST 0140 SM 3120 B DW -R ICP/OES
Dissolved Manganese INST 0140 SM 3120 B DW -R ICP/OES
Calculated TDS SM 1030E CALCULATION
Sodium Adsorption Ratio CARTER & GREGORICH 2007 CALCULATION
Hardness SM 2340 B CALCULATION
lon Balance SM 1030E CALCULATION
Ammonia, Total (as N) INST 0420 SM 4500-NH3 G W DISCRETE ANALYZER
Biochemical Oxygen Demand (BOD) MIC 1500 SM 5210 B DISSOLVED OXYGEN PROBE
CBOD - Carbonaceous MIC 1500 SM 5210 B DISSOLVED OXYGEN PROBE
Chemical Oxygen Demand INST 0280 SM 410.4 SPECTROPHOTOMETER
Orthophosphate INST 0410 SM 4500P DISCRETE ANALYZER
Total Kjeldahl Nitrogen INST 0430 SM 4500-N org D TW AQ-2 DISCRETE ANALYZER
Total Phosphorus WATR 0200; INST 0140 SM 3030 E; SM 3120 B TW ICP/OES
Total Suspended Solids WATR 0600 SM 2540 D GRAVIMETRIC
Dissolved Oxygen MIC 1500 SM 4500-0 B TITRATION

AG@ET METHOD SUMMARY (V1)

Results relate only to the items tested and to all the items tested

Page 8 of 11




RIS T Labaiarory Use Only
Arrival Temperature:

AGAT Job Number:

Vialaauy, Al 12 E T
¥

e B £ 2000 « F: )3, 735 27 49

@j @ @ F Laboratories

Chaln of Custody Record

wibearthLagallals. con Date and Time:

Emergency Support Services Hotline 1-855-AGAT 245 (1-855-242-8245)

Heport Information Report lnformation Report Format Turnaround Tlime Required (TAT)
L Name; Tina Mews [ Single Sample Regular TAT 5-7 Business Days
Company: WSP Canada Inc. Email; tina.mews@wsp.com per Page
O
Contact: Tina Mews 2, Name: Albert Zhuge Multipl Rush TAT (] Less than 24 Hours (200%)
Address: PO Box 387, Rocky Min House Email; Albert.Zhuge@wsp.com S;n::?l :’; per {Surcharge) (] Less than 48 Hours (100%)
AB, TAT 1A3 3. Name: Carla Fernandes Page [] Less than 72 Hours (50%)
Phaone: (403) 845-5662 Fax: Email: Carla.Fernandes@wsp.com Date Required:
LSD: Requirements tsclection niay impact detestion limits) :DG
Client Project #: 171-00699-00 [ ceMe (] AB Tier t LJBccsr w |
: [ Agricultural [ ] Agricultural [ ] aw ol
Invoice o Same [7]Yes [INo [ ] Industrial [ ] Industrial [Jw CO
[ Residential/ Park || Residential/ Park [ | Lw T 3 z
Company: [ | Commercial [] Commercial [1ow & & & H £
|| Drinking Water [ Natural Area ® ko T - 9
Contact: ) Fwad gl |U|le g & 3 2
i
Address: (1 4B Surface Water § & g E - 0l S 3
> $|5|3 > E
COther: r- © | _ & T 5| = o
Phone: Fax: L 9| s i z &g £ gﬁ\ alsl % N E g
PO/AREW []0s0 (Criing) [ spIGEC O 812,55 21 1|8 I IHENE
= - - m
NI AR R MR MEE
z |3 %Eoﬁvﬁé?ﬁm“zgggeﬁi
LABORATORY USE B sk 3 SAMPLE DATE/ TIME | COMMENTS- SITE SAMPLE INFO, SAMPLE | 5 % wi|2|5(£(8(5]|2 £|5|g g E 3 B o g
(LAB ID#] MATRIX PLED CONTAINMENT B s|® |3 g »
] i <|&2(8|3|52|2(8(B|2|O0|8|B|8|5|&|3 22|38
HASZ ]9 wa1 sw_ (110 | Sepy TJ/a0le | x ARNRAE
24 wQ28 sw [0 A0 Vo / 1 x x| x| x| x| x]x
- N =
22 wQas sw_[0:00 [Sep} 29/001C Al X JEIEEN YK
= f oy
p v
Saives Malliguishied Ilyl\l"||-|1N-mummmw I /.2 _.LJ-{_; 7 P u-_f'nm.” /_2..-— < Cu I
Woe \ehg oy - OTAINE N ( ,-mf;g (/ﬁ’ sy | Page l oll
Sakigilus Rl By (Prigt Mamie o114 Sign) T T 4 = / Fil A
Samiples fatipuadatuni By (Frint N s {0 atis Thi ; T R A
R 1 R A

Document 10: DIV-50-1507 003

C 33562
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Sending From Branch: EDM_IGPL_IFN[] FM[CIRD[ZJVAN[ILYD[JFSI[JEST[ JOther:

Company/Consultant: _ﬂéﬂ /p Aot P / 7

TAT: <24hr []24-48hr [] 48-72hr ] Reg [ Othersd Cooler Quantity: / ! / _

— Ay~ 7553 SR APRPI 2 AT g T _/ %
TIME SENSITIVE ISSUES: .~ V- Yt yL CERRAWER LLezd et WY,
Earliest Date Sampled:— 2/ 7. 27//¢5 7 ALREADY EXCEEDED? YesCINo ]
Microbiology: Test: v 4 Expiry: —
Hydrocarbons: Test: Expiry:

Are samples received >5 days after sampling: Yes[_]No[/]

(TEMPERATURE MUST BE MAINTAINED IF RECEIVED <10 DEGREES C)
3 temperatures of samples* and average of each cooler (taken on jars only): NA  (only bags on coolers)

(N/ +Z+ 2= °C@Q) 2+ Zh3= °CE_+_+ = °C@W__+ + = °C
Additional integrity issues (note here and on COC next to the sample ID);

Page 10 of 11
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FORM

RECEIVING BASICS - Shipping
qsf CALAD A

A 2V
A A

Company/Consultant:

Courier: Prepaid  Collect

Waybill#

If multiple sites were submitted at once: Yes Kd
Custody Seal Intact: Yes No N4> .
TAT: <24hr  24-48hr  48-72hr Reg  Other

Cooler Quantity: [

SAMPLE INTEGRITY RECEIPT

Branch: EDM GP FN FM 'iElD'1 VAN LYD FSJ EST Other:

Temperature (Hbtt’les/]ars only) N/A it only Soil Bags Received
FROZEN (Pleasg Circle if samples received Frozen)
b 7

1(Bottleflar) _ + +__=°> o Bottle/Jar)__+__+ = °¢
3(Bottlefar)__+___+_ = °C 4(Bottleflar)__+__+ = °C
5(Bottleftar)___+_ + = °C 6(Bottleflar)__+_+ = °C
7(Bottleflar)__+__+_=____°C 3(Bottle/la N+ +_ = % |
9{Bottle/lar)__+__+_ _=__ °C 10(Bottleflar) + + = °c

(t|{ more than 10 coolers are received use another sheet of paper and
attac

TIME SENSITIVE ISSUES - Shipping
ALREADY EXCEEDED HOLD TIME? Yes o)

Inorganic Tests (Please Circle}{Mibj_,z",(l‘;}g'D-,’ Nitrate/Nitrite , Turbidity ,
Microtox , Ortho PO4 , Tedlar Bag , Residual Chlorine , Chlorophyll* ,

Chloroamines* Dirss PO T o
2
Earliest Expiry: i AL Q- byt
A4

Hydrocarbons: Earliest Expiry

SAMPLE INTEGRITY - Shipping
Hazardous Samples: YES K3 Precaution Taken:

Legal Samples: Yes Q8 _

International Samples: Yes “No

Tape Sealed: Yes N\p =

Coolant Used: Icepack Bagged Ice {f’-..ree l_g:,é' Free Water None

I.OGIS:I'ICS USE ONLY

276

Workorder No:
\
Samples Damaged: Y¢s No [IfYES why?

No Bubble Wrap FroZen Courier
Other:
g«gg?,grgszg;eﬁerglar&aoger: have they been notified of the
Whom spoken to: Date/Time:
CPM Initial
General Comments:
P00 BETS. Getér @ THE (a8

* Subcontracted Analysis (See CPM)

Date issued: October 05, 2015
Document I0: SR-9505.003

Page lof1
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I L Sdvees

Valgary, Al v V2R 1Y

webearth.agilabs.conm

12 bR D 2000 = F: 03,735 27 4

Chalin of Custody Record

Emergency Support Services Hotline 1-855-AGAT 245 (1-855-242-8245)

Laboiarory Use Only
Arrival Temperature:
AGAT Job Number:

Date and Tirme:

Heport Information

Report Information

Report Format

Turnaround lime Required (TAT)

1. Name: Tina Mews 0O Single Sample Regular TAT 5-7 Business Days
Company: WSP Canada Inc. Email: tina,mews@wsp.com per Page .
Contact: Tina Mews 2, Name: Albert Zhuge Multio Rusntar L Less than 24 Hours (200%)
Address: PO Box 387, Racky Min House Email: Albert.Zhuge@wsp.com S;n::fl :’; per {Surcharge) (] Less than 48 Hours (100%)
AB, TAT 1A3 3. Name: Carta Fernandes Page [ Less than 72 Hours (50%)
Phone: (403) 845-5662 Fax: Email; Carla.Fernandes@wsp.com Date Required:
LSD: Requirements sclection may impact detestion limits) .‘DG
Client Project #; 171-00699-00 [ come (] AB Tier 1 []Bccsr w |
. [] Agricultural L] Agricultural [ ]aw il
Invoice (o Same Yes []nNo [ Industrial [ ] industrial [Jw IO
[] Residential/ Park [~ Residential/ Park [ | Lw 2 3 x
Company: [ | commercial [j Commercial [ ow & % E‘ 1 E
|| Drinking Water [ Natural Area ® ko £ = 9
Contact: ;] U 3 § [} 2
) PwaL g & = 3 3
Address; [ AB Surface Water 8 & g z & L W 3
= S |8 |3 = - E
er: £ 8| - = 5|8 n
Phone: Fax: DOth i = E %D E % % & [a) % 5 e | 6|3 E g
. - = E =
PO/AFE# [I oS0 (rikingy [ ] spiec ] 23 ~lg|5|8| |3 § Sl1zlE|E|zl2[g],|B
aEHHHHAHHBHEEE I HEE
= 2 =
LABORATORY USE e E Tk SAMPLE DATE/TIME | COMMENTS- SITE SAMPLE INFO, SAMPLE | S % w(2|s 2 g 5 a § & |g g E 3 % 3 E 2 g
LAB ID# MATRIX CONTAINMENT 5 s|®|3 e o
tAsice) PANELED HEEHHHBRHE R EHAEHHIEEHE
7197 o T TS =7 2] ET ; ABABNE
7 5 il wQ28 sw |0 A0 Vg d 1 x x| x| x x | x
- N =
22 wQag sw_ | [0: o0 C\P;’)l' A INO - A\ x Al xpup xlixi)y
- —
v
Saaiqpes Balligibaiiod [0y (Prisit Narw e Siga | i /.2 _4__’-{_,: F u-_f'nm.” /_2..-— < Cu I l I
oy W eeke o OTANE LN _ ,-mf;g 2"/{{ sy | Page of
Sahiilus Relbjunbel By (Pt Mons o4 Sign) et A T 7 / Vil A
Saniples Fatpuaan By (Frint Namo sng Sign; 7 Thiive I L =g I’f.:;
il i ¥ it Sl Tty T /Jdgv/(,l{) 52/) f Agl _5' ;D' o

Document 1D: DIV-50-1507.003

C 33562




Sending From Branch: EDMIGPL_IFN[] FM[CIRD[ZJVAN[JLYD[JFSI[ JEST JOther:

Company/Consultant: _ﬂéﬂ /p At) B / 7

TAT: <24hr []24-48hr [] 48-72hr [] Reg [5 Othersd Cooler Quantity: / ! / _

— '.""/ = / e = _fﬂ"’, _
TIME SENSITIVE ISSUES: .~ V- Wbt PR d et S e P
Earliest Date Sampled:—~ 2/ 27//¢ ALREADY EXCEEDED?  Yes[INo[]
Microbiology: Test: v 4 Expiry: -
Hydrocarbons: Test: Expiry:

Are samples received >5 days after sampling: Yes[] No[/]

(TEMPERATURE MUST BE MAINTAINED IF RECEIVED <10 DEGREES C)
3 temperatures of samples* and average of each cooler (taken on jars only): NA  (only bags on coolers)

N/ +Z+ Z= @) 2+ Z+3= C@3)__ ¥ + = OCM4)_ + 4 = °C

Additional integrity issues (note here and on COC next to the sample 1D):




_. @j@ @TI:‘ Laboratories FORM

SAMPLE INTEGRITY RECEIPT

RECEIVING BASICS - Shipping
{1 P CARAD A

Company/Consuitant:

Courier: A ZeY Prepaid  Collect
AA

Waybill#

If multiple sites were submitted at once: Yes Ko

Custody Seal Intact; Yes No N&> i
TAT: <24hr  24-48hr  48-72hr Reg  Other

Cooler Quantity: /

Branch: EDM GP FN FM 'iElD'1 VAN LYD FS) EST Other:

Temperature (BDLtles/Jars only} N/A it only Soil Bags Received ‘
FROZEN (Pleasg Circle if samples received Frozen)
7

1 (Bottle/Jar) _i+_= 3__ ¢ 2{Bottleflar)__ +__+_ = °c
3(Bottlefar)__+__ _+_ = °C 4(Bottleflar)__+_ + = °©
5(Bottle/lar)__+__+_ = °C &(Bottleflar)__+__+ = °C
7(Bottleftar)__+__ +_ = __°C g(Bottleflar)__+__+_ = % |
9{Bottle/lar)__+__+__=__ °C 10(Bottleflar) +_ + = °c

(t|{ mﬁre than 10 coolers are received use another sheet of paper and
attac

TIME SENSITIVE ISSUES - Shipping
ALREADY EXCEEDED HOLD TIME? Yes fio)

Inorganic Tests {Please Circle}{Mibj_,Q',(B,Q'D-j Nitrate/Nitrite , Turbidity ,
Microtox , Ortho PO4 , Tedlar Bag , Residual Chlorine , Chlorophyll* ,
Chloroamines* Diss gy 74

Gt oA Q@ VIYRYN,
Aa

Earliest Expiry:

Hydrocarbons: Earliest Expiry

SAMPLE INTEGRITY - Shipping
Hazardous Samples: YES 3 Precaution Taken:

Legal Samples: Yes a8 _
International Samples: Yes “No
Tape Sealed: Yes N\p

Coolant Used: Icepack Bagged Ice {f:ree lg,e"' Free Water None

LOGISTICS USE ONLY

Workorder No: / (} \‘??Jé /
Samples Damaged Y@WES why?
No Bubble Wrap Frozen Courier
Other:

Account Project Manager:
above issues: Yes No

have they been notified of the

Whom spoken to: Date/Time:

CPM Initial

General Comments:

D0 BETS. Getér @ 7HE (ag

* Subcantracted Analysis (See CPM)

Date issued: October 05, 2015
Document I0: SR-9505.003

Pagelof 1
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BV Labs Job #: BOB0406
Report Date: 2020/01/28

KAIZENLAB INC.
Client Project #: 304746
Your P.O. #: 124695

PHENOXYALKYL ACID PESTICIDES/HERBICIDES (WATER)

BV Labs ID XE4814 XE4815 XE4816
sampling Date 201(‘_)9;%20/30 2013;:]620/30 201(?));:].020/30
COC Number lof1l lof1l lof1l

UNITS| 304746-1 |MU| 304746-2 |MU| 304746-3 |MU| RDL |QC Batch
Phenoxyalkyl acid Pest.
3,5-dichlorobenzoic acid ug/L <0.080 N/A <0.080 N/A <0.080 N/A| 0.080 | 9726293
Dicamba ug/L <0.0050 N/A <0.0050 N/A <0.0050 N/A|[0.0050( 9726293
MCPP ug/L <0.080 N/A <0.080 N/A <0.080 N/A| 0.080 | 9726293
MCPA ug/L <0.020 N/A <0.020 N/A <0.020 N/A| 0.020 | 9726293
Dichlorprop ug/L <0.080 N/A <0.080 N/A <0.080 N/A| 0.080 | 9726293
Bromoxynil ug/L <0.020 N/A <0.020 N/A <0.020 N/A| 0.020 | 9726293
2,4-D ug/L <0.050 N/A <0.050 N/A <0.050 N/A| 0.050 | 9726293
Pentachlorophenol ug/L <0.080 N/A <0.080 N/A <0.080 N/A| 0.080 | 9726293
2,4,5-TP ug/L <0.080 N/A <0.080 N/A <0.080 N/A| 0.080 | 9726293
2,45-T ug/L <0.080 N/A <0.080 N/A <0.080 N/A| 0.080 | 9726293
Chloramben ug/L <1.0 N/A <1.0 N/A <1.0 N/A| 1.0 | 9726293
Dinoseb (DNBP) ug/L <0.020 N/A <0.020 N/A <0.020 N/A| 0.020 | 9726293
Bentazon ug/L <0.080 N/A <0.080 N/A <0.080 N/A| 0.080 | 9726293
2,4-DB ug/L <0.080 N/A <0.080 N/A <0.080 N/A| 0.080 | 9726293
Picloram ug/L <0.080 N/A <0.080 N/A <0.080 N/A| 0.080 | 9726293
Diclofop-methyl ug/L <0.080 N/A <0.080 N/A <0.080 N/A| 0.080 | 9726293
Surrogate Recovery (%)
2,4-Dichlorophenyl Acetic Acid | % | 77 [N/A] 70 [Nn/Al 16(1)  [N/A] N/A | 9726293
RDL = Reportable Detection Limit
MU = Measurement Uncertainty
N/A = Not Applicable
(1) Surrogate recovery exceeds acceptance criteria due to matrix interference. Unable to reanalyze due to insufficient
sample.

Page 3 of 10
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VERITAS

BV Labs Job #: BOB0406
Report Date: 2020/01/28

KAIZENLAB INC.
Client Project #: 304746
Your P.O. #: 124695

PESTICIDES (WATER)

BV Labs ID XE4814 XE4815 XE4816
2019/12/30 2019/12/30 2019/12/30

Sampling Date oé:oo/ oé:oo/ oé:oo/
COC Number lof1l lof1l lof1l

UNITS| 304746-1 |MU| 304746-2 |MU| 304746-3 |MU| RDL |QC Batch
Organochlorine Pesticides
Aldrin ug/L <0.0030 |N/A| <0.0030 |N/A| <0.0030 [N/A|0.0030| 9747026
a-BHC ug/L <0.0030 |N/A| <0.0030 |N/A| <0.0030 [N/A|0.0030| 9747026
b-BHC ug/L <0.0030 |N/A| <0.0030 |N/A| <0.0030 [N/A|0.0030| 9747026
d-BHC ug/L <0.0030 N/A <0.0030 N/A <0.0030 N/A|[0.0030( 9747026
a-Chlordane ug/L <0.0030 N/A <0.0030 N/A <0.0030 N/A|[0.0030( 9747026
g-Chlordane ug/L <0.0030 N/A <0.0030 N/A <0.0030 N/A|[0.0030( 9747026
Chlorothalonil ug/L <0.0030 N/A <0.0030 N/A <0.0030 N/A|[0.0030( 9747026
o,p'-DDD ug/L <0.0010 N/A <0.0010 N/A <0.0010 N/A|0.0010| 9747026
o,p'-DDE ug/L <0.0010 |N/A| <0.0010 |[N/A| <0.0010 [N/A]|0.0010| 9747026
o,p'-DDT ug/L <0.0010 |N/A| <0.0010 |N/A| <0.0010 |[N/A|0.0010| 9747026
p,p'-DDD ug/L <0.0010 N/A <0.0010 N/A <0.0010 N/A|[0.0010( 9747026
p,p'-DDE ug/L <0.0010 N/A <0.0010 N/A <0.0010 N/A|[0.0010( 9747026
p,p'-DDT ug/L <0.0010 N/A <0.0010 N/A <0.0010 N/A|[0.0010( 9747026
Dieldrin ug/L <0.0020 N/A <0.0020 N/A <0.0020 N/A|0.0020| 9747026
Endosulfan | ug/L <0.0030 |N/A| <0.0030 |N/A| <0.0030 [N/A|0.0030| 9747026
Endosulfan Il ug/L <0.0030 |N/A| <0.0030 |N/A| <0.0030 [N/A|0.0030| 9747026
Endosulfan Sulfate ug/L <0.0030 |N/A| <0.0030 |N/A| <0.0030 |N/A|0.0030| 9747026
Endrin ug/L <0.0050 N/A <0.0050 N/A <0.0050 N/A|[0.0050( 9747026
Endrin Aldehyde ug/L <0.0030 N/A <0.0030 N/A <0.0030 N/A|[0.0030( 9747026
Endrin ketone ug/L <0.0030 N/A <0.0030 N/A <0.0030 N/A|[0.0030( 9747026
Heptachlor ug/L <0.0030 |N/A| <0.0030 |N/A| <0.0030 [N/A|0.0030| 9747026
Heptachlor Epoxide ug/L <0.0030 |N/A| <0.0030 |N/A| <0.0030 [N/A|0.0030| 9747026
Hexachlorobenzene ug/L <0.0030 |N/A| <0.0030 |N/A| <0.0030 [N/A|0.0030| 9747026
Hexachlorobutadiene ug/L <0.0040 N/A <0.0040 N/A <0.0040 N/A|[0.0040( 9747026
Hexachlorocyclopentadiene ug/L <0.010 N/A <0.010 N/A <0.010 N/A| 0.010 | 9747026
Hexachloroethane ug/L <0.0030 |N/A| <0.0030 |N/A| <0.0030 |N/A|0.0030| 9747026
Lindane ug/L <0.0030 N/A <0.0030 N/A <0.0030 N/A|[0.0030( 9747026
Methoxychlor ug/L <0.0030 |N/A| <0.0030 |N/A| <0.0030 |[N/A|0.0030| 9747026
Mirex ug/L <0.0030 |N/A| <0.0030 |N/A| <0.0030 [N/A|0.0030| 9747026
Octachlorostyrene ug/L <0.0030 N/A|[ <0.0030 N/A| <0.0030 N/A|0.0030| 9747026
Oxychlordane ug/L <0.0030 N/A <0.0030 N/A <0.0030 N/A|[0.0030( 9747026
RDL = Reportable Detection Limit
MU = Measurement Uncertainty
N/A = Not Applicable

Page 4 of 10
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BV Labs Job #: B9B0406 KAIZENLAB INC.
Report Date: 2020/01/28 Client Project #: 304746
Your P.O. #: 124695

PESTICIDES (WATER)

BV Labs ID XE4814 XE4815 XE4816

) 2019/12/30 2019/12/30 2019/12/30
SaPlinElDEte 08:00 08:00 08:00
COC Number 1of1l 1of1l 1of1l

UNITS| 304746-1 |MU|( 304746-2 |MU| 304746-3 (MU| RDL |QCBatch

Surrogate Recovery (%)

2-Chloronaphthalene % 87 N/A 86 N/A 122 N/A| N/A | 9747026
DECACHLOROBIPHENYL (sur.) % 76 N/A 81 N/A 87 N/A| N/A | 9747026
RDL = Reportable Detection Limit

MU = Measurement Uncertainty

N/A = Not Applicable

Page 5 of 10

Bureau Veritas Laboratories Calgary: 2021 - 41st Avenue N.E. T2E 6P2  Telephone (403) 291-3077  Fax (403) 291-9468




BV Labs Job #: BOB0406 KAIZENLAB INC.

Report Date: 2020/01/28 Client Project #: 304746
Your P.O. #: 124695

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 11.7°C

The estimate of uncertainty has been reported as an expanded uncertainty and
calculated using a coverage factor of 2, which gives a level of confidence of 95%.

Results relate only to the items tested.
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BV Labs Job #: B9B0406

Report Date: 2020/01/28

KAIZENLAB INC.
Client Project #: 304746
Your P.O. #: 124695

QUALITY ASSURANCE REPORT

QA/QC
Batch Init  QC Type Parameter Date Analyzed Value Recovery UNITS  QC Limits
9726293 SJ1  Spiked Blank 2,4-Dichlorophenyl Acetic Acid 2020/01/07 77 % 50 - 140
3,5-dichlorobenzoic acid 2020/01/07 83 % 50-140
Dicamba 2020/01/07 76 % 50 - 140
MCPP 2020/01/07 80 % 50-140
MCPA 2020/01/07 77 % 50 - 140
Dichlorprop 2020/01/07 77 % 50-140
Bromoxynil 2020/01/07 81 % 50 - 140
2,4-D 2020/01/07 78 % 50-140
Pentachlorophenol 2020/01/07 73 % 50 - 140
2,4,5-TP 2020/01/07 79 % 50-140
2,4,5-T 2020/01/07 80 % 50 - 140
Chloramben 2020/01/07 38 % 30-130
Dinoseb (DNBP) 2020/01/07 57 % 30-130
Bentazon 2020/01/07 81 % 50-140
2,4-DB 2020/01/07 79 % 50 - 140
Picloram 2020/01/07 54 % 30-130
Diclofop-methyl 2020/01/07 75 % 50 - 140
9726293 SJ1  Method Blank 2,4-Dichlorophenyl Acetic Acid 2020/01/07 84 % 50 - 140
3,5-dichlorobenzoic acid 2020/01/07 <0.080 ug/L
Dicamba 2020/01/07 <0.0050 ug/L
MCPP 2020/01/07 <0.080 ug/L
MCPA 2020/01/07 <0.020 ug/L
Dichlorprop 2020/01/07 <0.080 ug/L
Bromoxynil 2020/01/07 <0.020 ug/L
2,4-D 2020/01/07 <0.050 ug/L
Pentachlorophenol 2020/01/07 <0.080 ug/L
2,4,5-TP 2020/01/07 <0.080 ug/L
2,4,5-T 2020/01/07 <0.080 ug/L
Chloramben 2020/01/07 <1.0 ug/L
Dinoseb (DNBP) 2020/01/07 <0.020 ug/L
Bentazon 2020/01/07 <0.080 ug/L
2,4-DB 2020/01/07 <0.080 ug/L
Picloram 2020/01/07 <0.080 ug/L
Diclofop-methyl 2020/01/07 <0.080 ug/L
9747026  éEH  Spiked Blank 2-Chloronaphthalene 2020/01/06 83 % 50-130
DECACHLOROBIPHENYL (sur.) 2020/01/06 75 % 50-130
Aldrin 2020/01/06 104 % 50-130
a-BHC 2020/01/06 94 % 50-130
b-BHC 2020/01/06 83 % 50-130
d-BHC 2020/01/06 97 % 50-130
a-Chlordane 2020/01/06 97 % 50-130
g-Chlordane 2020/01/06 94 % 50-130
Chlorothalonil 2020/01/06 94 % 50-130
o,p'-DDD 2020/01/06 101 % 50-130
o,p'-DDE 2020/01/06 98 % 50-130
o,p'-DDT 2020/01/06 111 % 50-130
p,p'-DDD 2020/01/06 103 % 50-130
p,p'-DDE 2020/01/06 85 % 50-130
p,p'-DDT 2020/01/06 102 % 50-130
Dieldrin 2020/01/06 107 % 50-130
Endosulfan | 2020/01/06 98 % 50-130
Endosulfan Il 2020/01/06 114 % 50-130
Endosulfan Sulfate 2020/01/06 101 % 50-130
Endrin 2020/01/06 99 % 50-130
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BV Labs Job #: B9B0406

Report Date: 2020/01/28

QUALITY ASSURANCE REPORT(CONT'D)

KAIZENLAB INC.
Client Project #: 304746
Your P.O. #: 124695

QA/QC
Batch Init  QC Type Parameter Date Analyzed Value Recovery UNITS  QC Limits
Endrin Aldehyde 2020/01/06 99 % 50-130
Endrin ketone 2020/01/06 99 % 50-130
Heptachlor 2020/01/06 106 % 50-130
Heptachlor Epoxide 2020/01/06 111 % 50-130
Hexachlorobenzene 2020/01/06 91 % 50-130
Hexachlorobutadiene 2020/01/06 89 % 50-130
Hexachlorocyclopentadiene 2020/01/06 101 % 50-130
Hexachloroethane 2020/01/06 71 % 50-130
Lindane 2020/01/06 98 % 50-130
Methoxychlor 2020/01/06 97 % 50-130
Mirex 2020/01/06 106 % 50-130
Octachlorostyrene 2020/01/06 99 % 50-130
Oxychlordane 2020/01/06 110 % 50-130
9747026  éEH  Method Blank 2-Chloronaphthalene 2020/01/06 80 % 50-130
DECACHLOROBIPHENYL (sur.) 2020/01/06 79 % 50-130
Aldrin 2020/01/06 <0.0030 ug/L
a-BHC 2020/01/06 <0.0030 ug/L
b-BHC 2020/01/06 <0.0030 ug/L
d-BHC 2020/01/06 <0.0030 ug/L
a-Chlordane 2020/01/06 <0.0030 ug/L
g-Chlordane 2020/01/06 <0.0030 ug/L
Chlorothalonil 2020/01/06 <0.0030 ug/L
o,p'-DDD 2020/01/06 <0.0010 ug/L
o,p'-DDE 2020/01/06 <0.0010 ug/L
o,p'-DDT 2020/01/06 <0.0010 ug/L
p,p'-DDD 2020/01/06 <0.0010 ug/L
p,p'-DDE 2020/01/06 <0.0010 ug/L
p,p'-DDT 2020/01/06 <0.0010 ug/L
Dieldrin 2020/01/06 <0.0020 ug/L
Endosulfan | 2020/01/06 <0.0030 ug/L
Endosulfan Il 2020/01/06 <0.0030 ug/L
Endosulfan Sulfate 2020/01/06 <0.0030 ug/L
Endrin 2020/01/06 <0.0050 ug/L
Endrin Aldehyde 2020/01/06 <0.0030 ug/L
Endrin ketone 2020/01/06 <0.0030 ug/L
Heptachlor 2020/01/06 <0.0030 ug/L
Heptachlor Epoxide 2020/01/06 <0.0030 ug/L
Hexachlorobenzene 2020/01/06 <0.0030 ug/L
Hexachlorobutadiene 2020/01/06 <0.0040 ug/L
Hexachlorocyclopentadiene 2020/01/06 <0.010 ug/L
Hexachloroethane 2020/01/06 <0.0030 ug/L
Lindane 2020/01/06 <0.0030 ug/L
Methoxychlor 2020/01/06 <0.0030 ug/L
Mirex 2020/01/06 <0.0030 ug/L
Octachlorostyrene 2020/01/06 <0.0030 ug/L
Oxychlordane 2020/01/06 <0.0030 ug/L

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate: A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.
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333 50th Ave. S.E.

Calgary, AB, T2G 2B3 4
Phone (403) 297-0868 . q Ize n

Fax: (403) 297-0869

ANALYTICAL REPORT
Client: \é:ilf%igf Caroline KaizonLAB JOB #: 304746
Caroline, AB TOM OMO DATE RECEIVED: 30-Dec-2019
DATE REPORTED: 06-Jan-2020
Attention: Jacob Tricker PROJECT ID: Caroline Lagoon Samples
LOCATION: Caroline Lagoon

KaizenLAB Sample #: 304746_001 Sample ID:  Effluent Sample 1
Date Sampled:  30-Dec-2019 8:00 Matrix: Water

Parameter Description Units Result Detection Limit

Total Metals in water including Mercury
Total Mercury ug/L 0.002 0.001

Total Metals in Water by ICP-MS

Total Aluminum mg/L 0.119 0.005
Total Antimony mg/L <0.0006 0.0006
Total Arsenic mg/L 0.00097 0.00008
Total Barium mg/L 0.208 0.005
Total Beryllium mg/L <0.001 0.001
Total Boron mg/L 0.16 0.03
Total Cadmium mg/L <0.00004 0.00004
Total Chromium mg/L <0.0008 0.0008
Total Cobalt mg/L 0.0005 0.0002
Total Copper mg/L 0.0048 0.0008
Total Iron mg/L 0.38 0.02
Total Lead mg/L 0.0005 0.0003
Total Manganese mg/L 0.095 0.001
Total Molybdenum mg/L 0.0007 0.0005
Total Nickel mg/L 0.0021 0.0005
Total Selenium mg/L <0.0006 0.0006
Total Silver mg/L <0.00007 0.00007
Total Strontium mg/L 1.07 0.001
Total Thallium mg/L <0.0002 0.0002
Total Tin mg/L <0.02 0.02
Total Titanium mg/L 0.163 0.005
Total Uranium mg/L 0.00046 0.00005
Total Vanadium mg/L 0.0011 0.0006
Total Zinc mg/L 0.015 0.007
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KaizenLAB Sample #: 304746_002 Sample ID:  Effluent Sample 2
Date Sampled:  30-Dec-2019 8:00 Matrix: Water

Parameter Description Units Result Detection Limit

Total Metals in water including Mercury
Total Mercury ug/L 0.002 0.001

Total Metals in Water by ICP-MS

Total Aluminum mg/L 0.102 0.005
Total Antimony mg/L <0.0006 0.0006
Total Arsenic mg/L 0.00096 0.00008
Total Barium mg/L 0.207 0.005
Total Beryllium mg/L <0.001 0.001
Total Boron mg/L 0.16 0.03
Total Cadmium mg/L <0.00004 0.00004
Total Chromium mg/L <0.0008 0.0008
Total Cobalt mg/L 0.0004 0.0002
Total Copper mg/L 0.0046 0.0008
Total Iron mg/L 0.36 0.02
Total Lead mg/L 0.0004 0.0003
Total Manganese mg/L 0.094 0.001
Total Molybdenum mg/L 0.0007 0.0005
Total Nickel mg/L 0.0019 0.0005
Total Selenium mg/L <0.0006 0.0006
Total Silver mg/L <0.00007 0.00007
Total Strontium mg/L 1.05 0.001
Total Thallium mg/L <0.0002 0.0002
Total Tin mg/L <0.02 0.02
Total Titanium mg/L 0.158 0.005
Total Uranium mg/L 0.00045 0.00005
Total Vanadium mg/L 0.0010 0.0006
Total Zinc mg/L 0.011 0.007
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KaizenLAB Sample #: 304746_003 Sample ID:  Influent Sample 1
Date Sampled:  30-Dec-2019 8:00 Matrix: Water

Parameter Description Units Result Detection Limit

Total Metals in water including Mercury
Total Mercury ug/L 0.002 0.001

Total Metals in Water by ICP-MS

Total Aluminum mg/L 0.032 0.005
Total Antimony mg/L <0.0006 0.0006
Total Arsenic mg/L 0.00030 0.00008
Total Barium mg/L 0.287 0.005
Total Beryllium mg/L <0.001 0.001
Total Boron mg/L 0.07 0.03
Total Cadmium mg/L 0.00013 0.00004
Total Chromium mg/L <0.0008 0.0008
Total Cobalt mg/L <0.0002 0.0002
Total Copper mg/L 0.0296 0.0008
Total Iron mg/L 0.16 0.02
Total Lead mg/L 0.0005 0.0003
Total Manganese mg/L 0.028 0.001
Total Molybdenum mg/L 0.0010 0.0005
Total Nickel mg/L 0.0016 0.0005
Total Selenium mg/L <0.0006 0.0006
Total Silver mg/L <0.00007 0.00007
Total Strontium mg/L 1.1 0.001
Total Thallium mg/L <0.0002 0.0002
Total Tin mg/L <0.02 0.02
Total Titanium mg/L 0.144 0.005
Total Uranium mg/L 0.00057 0.00005
Total Vanadium mg/L <0.0006 0.0006
Total Zinc mg/L 0.033 0.007

Test Methodologies

Total Mercury in Water: Modified from EPA 1631 Revision E
Total Metals in Water: Modified from EPA 200.2 and SM 3125B

—
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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