'l'.b TETRA TECH

2021 — 2022 Water Quality Sampling Program
for the Sturgeon River Watershed, Alberta

PRESENTED TO

North Saskatchewan Watershed Alliance (NSWA)

FEBRUARY 6, 2023
ISSUED FOR USE
FILE: ENW.EENWO03601-01

Tetra Tech Canada Inc.

14940 - 123 Avenue

Edmonton, AB T5V 1B4 CANADA
Tel 780.451.2121 Fax 780.454.5688



This page is intentionally left blank.

TETRA TECH
RPT - 2021 - 2022 Water Quality Sampling Program, Sturgeon River Watershed, AB - IFU.docx



2021 - 2022 WATER QUALITY SAMPLING PROGRAM | STURGEON RIVER WATERSHED
FILE: ENW.EENWO03601-01 | FEBRUARY 6, 2023 | ISSUED FOR USE

EXECUTIVE SUMMARY

Tetra Tech Canada Inc., (Tetra Tech) was retained by the North Saskatchewan Watershed Alliance (NSWA) to design
and implement a repeatable two-year water quality sampling program for the Sturgeon River (SR) Watershed (SRW).
Four sampling events were conducted, one in spring (April/May) 2021 and another in summer (August/September)
of each of 2021 and 2022. The purpose of the program is to extend the baseline database and identify issues and
detect trends in water quality over time using existing data and initiatives in the SRW and compiling analytical data
from 12 sampling locations throughout the watershed along the main stem and primary tributaries.

Based on the review of the analytical results from 2021 and 2022 and the historical comparisons, the following
discussion is provided:

= Various parameters were observed to exceed the Environmental Quality Guidelines for Alberta Surface Waters,
including but not limited to: pH, electrical conductivity (EC), chloride, sulphate, ammonia as nitrogen, total
arsenic, total chromium, total cobalt, dissolved iron, total manganese, Escherichia coli, and MCPA (a herbicide).

=  The exceedances identified during this study do not appear to be consistently reoccurring at any given sampling
location.

= Visual trend analysis identified some upwards and some downwards trending parameters during each of the
April and August sampling events. Statistical trend analysis cannot be completed until additional data has been
collected.

= Overall, water quality within the SRW generally appears acceptable although some parameters of interest
should be further investigated.

Based on the findings of the 2021 and 2022 annual sampling programs, the following recommendations are
provided:

=  Continue with the annual water quality monitoring program beyond 2022. The sampling program should include
a minimum of two sampling events to represent spring and summer runoff events at the same 12 stations.

= Incorporate data from other stakeholder monitoring programs, i.e. City of St. Albert, into the SRW data set and
trend charts where possible.

= Consider additional analysis at locations up- and downstream of locations where parameters of interest have
been identified, including tributary locations which may allow tracing of source inputs.

= Maintain a photographic inventory at all water sampling stations during sampling events to compare apparent
algal and other biotic diversity at each location in order to evaluate whether substantial changes to the local
biotic communities are occurring for comparison to nutrient data trends.

= Continue graphical trend charts and begin Mann Kendall analysis of parameters after at least four data points
have been collected for each of the April and August sampling periods, including historical data where available.
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LIMITATIONS OF REPORT

This report and its contents are intended for the sole use of North Saskatchewan Watershed Alliance (NSWA)., and their agents.
Tetra Tech Canada Inc. (Tetra Tech) does not accept any responsibility for the accuracy of any of the data, the analysis, or the
recommendations contained or referenced in the report when the report is used or relied upon by any Party other than North
Saskatchewan Watershed Alliance (NSWA)., or for any Project other than the proposed development at the subject site. Any
such unauthorized use of this report is at the sole risk of the user. Use of this document is subject to the Limitations on the Use
of this Document attached in Appendix B or Contractual Terms and Conditions executed by both parties.

v
RPT - 2021 - 2022 Water Quality Sampling Program, Sturgeon River Watershed, AB - IFU.docx @ TETRA TECH



2021 - 2022 WATER QUALITY SAMPLING PROGRAM | STURGEON RIVER WATERSHED
FILE: ENW.EENWO03601-01 | FEBRUARY 6, 2023 | ISSUED FOR USE

1.0 INTRODUCTION

Tetra Tech Canada Inc., (Tetra Tech) was retained by the North Saskatchewan Watershed Alliance (NSWA) to design
and implement a repeatable two-year water quality sampling program for the Sturgeon River (SR) Watershed (SRW).
Four sampling events were conducted, one in spring (April) and the other in summer (August) in each of 2021 and
2022 and data from these sampling events are summarized in this report, along with other relevant historical data.

The purpose of the program was to identify issues and detect trends in water quality over time using existing data
and initiatives in the SRW through compiling analytical data from 12 sampling locations throughout the watershed.
The 12 sampling locations were sampled and are identified below (Table A). Figure 1 provides a watershed plan
which shows all sample locations. Eight (8) stations are located on the main stem of the river and four (4) on
significant tributaries. Photographs of each monitoring station are provided in Appendix A.

Table A: Locations Sampled in 2021 and 2022

Sample . . . .
Location ID Location Description Mainstem/Tributary
M2 SR upstream of Isle Lake. Close to Highway 16 Mainstem
M3 SR downstream of Isle Lake and upstream of Lac Ste Anne. North of Highway 16 Mainstem
M4 SR downstream of Lac Ste Anne. North of Highway 43 and east of Highway 33 Mainstem
M7 SR upstream of Riviere Qui Barre. South of Highway 37 and west of Highway 44 Mainstem
SR downstream of Riviére Qui Barre and upstream of Big Lake .
M8 . . Mainstem
East of Highway 44 and south of Highway 37
M10 SR upstream of Little Egg Creek. South of Highway 37, west of Highway 28 Mainstem
SR downstream of Little Egg Creek and upstream of Gibbons .
M11 . Mainstem
South of Highway 28
M12 Near the mouth of SR. East of Highway 28A Mainstem
Kilini Creek near its confluence with Matchayaw Lake )
T1 . ) Tributary
East of Highway 43 and south of Highway 37
Riviere Qui Barre near its confluence with the SR )
T3 . . Tributary
West of Highway 44 and north of Highway 37
Atim Creek upstream of Big Lake at Range Road (RR) 27. i
T4 . . Tributary
North of Highway 16 and Spruce Grove. West of Highway 44
Little Egg Creek near its confluence with the SR )
T6 ) . Tributary
North of Highway 37 and west of Highway 28

1.1 Background and Objectives

The SRW is a primary tributary of the North Saskatchewan River (NSR) in central Alberta (City of St. Albert, 2020).
It flows from west to east with the river headwaters at Hoople Lake south of Entwistle and ending at the North
Saskatchewan River (NSR) confluence at Fort Saskatchewan (City of St. Albert, 2012). The watershed covers an
area of 3,301 km?, with about 4% of that area made up by urban centres while 74.5% of the people within the
watershed live within these urban centres (City of St. Albert, 2012). Approximately 71% of the basin area is under
agricultural use and 20% of the watershed is considered undeveloped natural area (City of St. Albert, 2012).
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The remaining 5% of the watershed is covered in utilities, roadways, and oil and gas development (City of St. Albert,
2012). Like other rivers in central Alberta, the SR is fed from precipitation/snowmelt, local and regional groundwater
discharge and local runoff (CPP Environmental, 2019). The SR flows are not supplemented by mountain
snowmelt or glaciers in summer/fall, but instead are influenced by larger lakes west of St. Albert, including Lake Isle,
Lac St. Anne and Big Lake which moderate peak flows (City of St. Albert, 2021). The riverbed slope is very low as
evidenced by many meanders and oxbow lakes, particularly in the lower reaches of the basin.

Development within the watershed is continually expanding. With constant development in urban areas, agricultural
land expansion, utilities and industrial activity, there is potential that the runoff from these areas could be having a
negative impact on the river water quality (City of St. Albert, 2012). The purpose of this report is to build on existing
data in the watershed to determine changes/trends in water quality, determine where these changes are taking
place within the watershed and what could be the possible source.

In 2017, an Aquatic Ecosystem Assessment was initiated by the NSWA at 18 sample locations throughout the
watershed, all of which are located in the Sturgeon River basin. This program analyzed both the water quality and
physical habitat of the river in conjunction with the health of the macroinvertebrate and fish communities to assess
overall aquatic ecosystem health. Twelve of these 18 sampling locations were utilized by Tetra Tech in 2021 and
2022 for the purpose of extended water quality sampling.

To assess water quality sampling over 2021 and 2022, two sampling events were set up for each year. Each year
was sampled in the spring (April) to capture the snowmelt and spring runoff, and then again during the summer
(August) to capture low flows for pesticides, herbicides, and total coliform concentrations. The main testing
parameters include nutrients, pesticides, and salinity, and these were compared to Alberta Surface Water
Guidelines (2018) for agricultural use, recreation and aesthetics, and suitability for aquatic life.

The objectives of the program are to:

= Build on the existing database and support initiatives in the Sturgeon River Watershed.
= Identify issues and identify trends in water quality over time.

= Help to better understand if water quality guidelines are being met, where they exist.

= |dentify where contaminants may be coming from, if possible.

= Establish the relative impact of various land uses in the basin.

= The relationship, if any, between water quality and quantity.

2.0 SCOPE OF WORK

Tetra Tech conducted the following scope of work in 2021 and 2022:

= Reviewed technical reports (which included the Sturgeon River 2019 Aquatic Ecosystem Assessment) and
existing monitoring programs relevant to the Sturgeon River watershed.

= Designed a sampling program that over the long-term will help answer key questions regarding water quality in
the basin such as the following:

- Is water quality getting better or worse and where within the basin? Is it acceptable for the protection of
aquatic life? For agriculture/irrigation? For recreation? What is normal or baseline water quality for the
watershed? Can clear objectives be set for stakeholders?
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- Are nutrient levels in the mainstem, tributaries and lakes getting better or worse, i.e. improving or declining
over time? If worse (declining), why? What is their primary source (urban, agricultural uses or both)? What
can be done to target improvements?

- Are pesticides in the mainstem above guidelines? What are the possible source(s)? From where in the
basin? Is compliance/enforcement an issue?

- Is salinity increasing and if so, is road salt and snow storage and management a contributing factor? What
role does climate change play?

Conducted two sampling events in 2021 and 2022: one in spring (April) and one in the summer (August).
The following parameters were analyzed for each sampling event:

- Routine Parameters (temperature, dissolved oxygen, pH, total suspended solids [TSS], plus the additional
ALS Labs suite of parameters).

- Nutrients (P, N): Assess nutrient concentrations and loadings from surrounding land use during the spring
and summer sample events.

- Salinity (chloride): To see if levels are elevated as documented in 2018 and if they are natural or related to
road de-icing and maintenance. Sampling during the spring is specifically directed to this issue.

- Pesticides/Herbicides (similar to the 2018 parameters): Assess if there’s a repeat of 2018 of elevated levels
in the headwaters. Sampled and tested only during the summer event.

- E.coli and total coliforms were added to the summer sampling events to determine human health and overall
quality of the river.

Sampled at 12 locations from previous studies, allowing for the utilization of previous data for the purpose of
examining long-term trends. The 12 locations are:

- Three sites upstream of Lake Isle where 2018 sampling showed poor water quality.
- One mid-river sample where 2018 results showed relatively good water quality.

- Three sites downstream of St. Albert with issues related to chloride and urbanized runoff (this avoids
overlap data collected on the Sturgeon River by the City of St. Albert within city limits).

- One site at the confluence of the North Saskatchewan River; a site of important fish habitat and with an
existing flow gauge station.

- Four priority tributary sites include: Kilini Creek, Riviere Que Barre, Atim Creek; and Little Egg Creek. Carrot
Creek was not sampled since it is already monitored in the City of St. Albert program along with the main
stem through the City.

The following additional tasks were completed as recommended by Tetra Tech after confirmation from NSWA:

A Safety Plan for the program and event-specific Safe Work Forms were prepared for each field event.

Field measurements were taken for pH, electrical conductivity (EC), turbidity, dissolved oxygen (DO), and water
temperature at each sample location.

One field duplicate QA/QC sample was collected and analyzed for the same parameters as the parent sample
lab analysis completed by ALS Laboratory in Edmonton, AB. ALS is CALA certified for the parameters and
testing methods proposed in this program.
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3.0 FIELD ACTIVITIES

3.1 Field Program and Laboratory Analysis

Two water quality sampling events were conducted in 2021 and 2022 at twelve (12) locations: on April 8, 2021,
August 30, 2021, April 29, 2022, and August 18, 2022 by a team of two Tetra Tech environment staff during each
sampling event. Sampling locations are shown on Figure 1.

During each event, each location was visited to collect field measurements and to obtain water quality grab samples
for subsequent laboratory analysis. Field measurements were collected and recorded for pH, EC, DO, turbidity,
total dissolved solids (TDS), and water temperature at the time of sampling. New nitrile gloves were worn at each
sampling point and grab samples were collected in laboratory-provided bottles at a depth 0.20 cm below surface to
avoid floating material or disturbing the riverbed. The samples were kept in a cooler at approximately four degrees
Celsius ("C) and submitted to ALS Canada Ltd. (ALS) laboratory in Edmonton on the same day that the samples
were obtained. Note that lab pH, EC, DO and TDS results are also reported by ALS for the samples submitted for
laboratory analysis.

All water samples for each event were tested by ALS for the following parameters as requested by the NSWA
(RFP):

Spring (April) Sampling Events

= Field Parameters

= Routine Parameters

= Nutrient Parameters

= One duplicate (For routine and nutrient parameters)
Summer (August) Storm Sampling Events

= Field Parameters

= Routine Parameters

= Nutrient Parameters

= Total Metals (Only done at locations M2, M7, M10 and T6)
= E. coliand Total Coliforms

= Polycyclic Aromatic Hydrocarbons (PAHs)

= Phenols (Only done at locations M2, M7, M10 and T6)

= Herbicides (Only done at locations M2, M7, M10 and T6)
= Pesticides (Only done at locations M2, M7, M10 and T6)

= One duplicate (for routine and nutrient parameters, and coliforms)
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Summaries of the field and lab results for each event are presented in Tables 1 to 3 of the Tables Section. Copies
of the original laboratory results reported by ALS are presented under separate cover.

Total nitrogen and dissolved Kjeldahl nitrogen (DKN) were not analyzed in the August 2022 samples due to
laboratory error. No regulatory guidelines exist for these specific parameters.

3.2 Field Observations

During the 2021 and 2022 sampling events, Tetra Tech recorded the conditions of the sample locations along with
observations on the water turbidity, visible sheen, algal blooms, debris and other observations, as described in the
following:

= For the April 2021 sampling event, most sample stations were found to be in a safe and accessible condition.
Most locations had ice at the water’s edge but were still possible to sample. Water was clear or slightly turbid
in most of the sample locations.

= Forthe August 2021 sampling event, most sample locations were found to be in good sampling condition except
for M3. At M3, there was a very low water level with low flow and duck weed present. It was noted at M3 that
there was a plume of sediment during sample collection, the cause of which is unknown. Therefore, it was noted
that if results at M3 are atypical, it may be due to the substrate being disturbed, allowing for an increase of
sediment in the sample. Water at most of the sample locations was clear or slightly yellowish or brownish in
colour, except for sample location T3, which had an apparent sheen. It was noted in the field that sample
location T3 is downstream from a road crossing with creosote-preserved supports which may leach
contaminants. Aquatic vegetation was found in numerous sample locations, including algae, duckweed,
arrowheads, and milfoil. Aquatic fauna was also found in several sample locations, including shrimp,
backswimmers, and minnows.

= For the April 2022 sampling event, most sample locations were accessible and no ice along the water’s edge
was apparent. Water was clear to moderately brown/turbid at most sample locations. Floating grass, debris,
and duck weed were noted at M8.

= For the August 2022 sampling event, most sample locations were found to be in good condition. Road
construction was noted in the vicinity of M11, low water levels or limited flow were noted at M2, M3, M4, and
T6, and M4, M10, and T4 were noted as being highly vegetated.

4.0 RESULTS

4.1 Evaluation Criteria

Water quality is generally assessed in accordance with standards or objectives in guidelines that have been
developed for the protection of specific surface water uses in Alberta. Evaluation of the water quality samples
collected under the present program were evaluated in relation to the Environmental Quality Guidelines for Alberta
Surface Waters (ASW guidelines) (Government of Alberta, 2018). Data is evaluated against the surface water
quality for protection of freshwater aquatic life (PAL guidelines), water quality guidelines for protection of agriculture
(agriculture guidelines), and surface water quality guidelines for recreation and aesthetics (recreation and aesthetics
guidelines), with the most conservative exposure values (long-term chronic or short term acute) applied.
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Table 1 presents the water quality data and targets for each of the referenced guidelines for the 2021-2022 spring
and summer events. Table 2 presents the water quality duplicate samples against the parent samples for quality
control for both years (details in Section 4.2).

4.2 Quality Assurance/Quality Control (QA/QC)

For an evaluation of field sampling and laboratory testing reproducibility, a single blind duplicate water sample was
collected during each of the two sampling events in 2021 and 2022. The duplicates corresponded to M7 for the
April 2021 event, M11 for the August 2021 event, M12 for the April 2022 event, and M8 for the August 2022 event.
The duplicates were submitted for laboratory analysis for the same suite of parameters that were ordered for the
corresponding original samples. Table 2 presents the QA/QC Analytical Results.

To assess the field sampling and laboratory testing reproducibility, each sample-duplicate pair was evaluated using
the relative percentage difference (RPD) method. This involved calculating the RPD when both sample-duplicate
concentrations were greater than, or equal to, five times the laboratory reporting detection limit (RDL), as shown in
Equation 1.

‘Sample — Duplicate
X

Where X is the average concentration of a sample and its duplicate.

%RPD = *100 Equation 1

Water quality parameters were considered as having passed the Quality Assurance and Quality Control
(QA/QC) reproducibility procedure if the RPD was less than or equal to 20%, indicating a close correlation between
the sample-duplicate pair. The 20% RPD value originates from the Alberta Environment Guidelines for Quality
Assurance and Quality Control in Surface Water Quality Programs in Alberta (Alberta Environment, 2006). RPD is
usually used for flagging data for further review, rather than for taking corrective action.

RPD values were not calculated if one or both of the sample-duplicate concentrations were less than five times the
RDL. In these cases, water quality parameters were still considered as having passed the QA/QC reproducibility
procedure if the difference between the original sample and duplicate concentration was less than two times the
RDL. This practice derives from guidance provided in the 2016 Canadian Council of Ministers of the Environment
(CCME) Guidance Manual for Environmental Site Characterization in Support of Environmental and Human Health
Risk Assessment, Volume 1 Guidance Manual (CCME, 2016).

The results of the RPD calculations are summarized in Table 2. In 2021 spring and summer sampling events, all
parameters were considered to pass the RPD test except for E. coli in August 2021 with concentrations of
1,200 colony forming units (CFU)/mL and <1.0 CFU/mL in the sample and duplicate, respectively. The TSS RPD
in April 2022 was 22%. The TSS result for M12 in April 2022 was substantially greater than in the April 2021
sampling or either August sampling (128 mg/L versus the next highest result of 31.7 mg/L). It may be that such
relatively high TSS concentrations are the result of variations in stream flow which in turn caused the relative
sample-duplicate RPD to be greater than the 20% reproducibility test criterion. E. coli RPD was 44% in August
2022, however, the actual sample and duplicate concentrations (21 CFU/100 mL and 33 CFU/100 mL, respectively)
were well below the agriculture guideline limit of 100 CFU/100 mL. Distribution of E. coli. within the stream flow may
be uneven, and even the minor disruption of duplicate sampling may cause variability in E. coli results as evidenced
by both the August 2021 and August 2022 RPD test failures.

Overall, the QA/QC results are generally within acceptable variability, and the duplicate analysis confirms that the
analytical results are generally valid and reproducible.
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4.3 Local Hydrometric Records

4.3.1 Meteorological Data

Area precipitation and air temperature records from the five days preceding each sampling event were obtained for
the Villeneuve A Meteorological Station (Villeneuve Station), located centrally in the watershed and therefore
considered representative of typical watershed conditions (Government of Canada, 2022a) and are summarized
in Table B. Annual precipitation records for Villeneuve Station (January through October for 2022 records)
and climate normal and average data from the Stony Plain Meteorological Station from 1981 to 2010
(Government of Canada, 2022b) were obtained for comparison as climate normal data is not available for Villeneuve
Station. In general, annual precipitation in 2021 and in January 2022 through October 2022 at Villeneuve Station
(248.0 mm and 335.5 mm, respectively) was well below the climate normal of 487.8 mm for the region. The 2021
monthly precipitation records for Villeneuve Station were well below the climate normal values for April, June, July
and August (less than 50% of normal precipitation), with overall annual precipitation in 2021 indicating a
substantially reduced input of precipitation events into local surface water volumes. The 2022 monthly precipitation
data was substantially less than climate normal in May, July, and August, also indicating a reduced precipitation
component of surface water volumes, although not as severe as in 2021.

Table B: Villeneuve A Met Station Precipitation and Air Temperature

Sampling Date Preaigi;al;ion Daily ?XV'Lfer:;Z(;rature
5 days prior to April 8, 2021 0.0 mm 0.1°C
5 days prior to August 30, 2021 0.2 mm 15.1°C
5 days prior to April 29, 2022 16.3 mm 6.4°C
5 days prior to August 18, 2022 0.0 mm 19.3°C

4.3.2 Hydrological Data

Six Alberta Government water monitoring stations are present within the SRW: Lac Ste. Anne at Alberta Beach
(O5EA006), Atim Creek at Century Road (05EA012), Sturgeon River near Villeneuve (05EA005), Carrot Creek near
the Mouth (05EA011), Sturgeon River at St. Albert (05EA002), and Sturgeon River near Fort Saskatchewan
(O5EA001). Tables C and D summarize the daily average water levels and flow rates observed at each station
(where applicable) for each of the April and August sampling events, respectively (Government of Alberta, 2022).

Table C: April 2021 and 2022 Water Monitoring Station Water Levels and Flow Rates

Water L_evel . Water Flow Rate
(Average Geodetic Elevation at .
Water Monitoring Station Gauge) (Average Daily)
April 8, 2021 April 29, 2022 April 8, 2021 April 29, 2022
Lac Ste. Anne at Alberta Beach
No Data 722.62 m asl - -
(O5EA006)
Atim Creek at Century Road
No Data 8.68 m No Data No Data
(O5EA012)
Sturgeon River near Villeneuve
0.902m No Data No Data No Data
(O5EA005)
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Table C: April 2021 and 2022 Water Monitoring Station Water Levels and Flow Rates

Water Level Water Flow Rate
(Average Geodetic Elevation at .
Water Monitoring Station Gauge) (Average Daily)
April 8, 2021 April 29, 2022 April 8, 2021 April 29, 2022
Carrot Creek near the Mouth
717m No Data No Data No Data
(O5EA011)
Sturgeon River at St. Albert
0.79m 1.31m 2.04 m¥/s 7.13 m%/s
(O5EA002)
Sturgeon River near Fort Saskatchewan
423 m 424 m - -
(05EA001)

‘-* denotes data not collected at the indicated location
‘No Data’ denotes data was not available for the date(s) in question

Table D: August 2021 and 2022 Water Monitoring Station Water Levels and Flow Rates

Water Level
L . (Average Geodetic Elevation at ‘?f‘:z:aﬂ:vl;:ft;
Water Monitoring Station Gauge) 9 y
August 30, 2021 | August 18, 2022 | August 30, 2021 | August 18, 2022
Lac Ste. Anne at Alberta Beach
722.64 m asl 722.62 m asl - -
(O5EA006)
Atim Creek at Century Road
8.51m 8.57m 0.00880 md/s 0.0365 m%/s
(O5EA012)
Sturgeon River near Villeneuve
0.381m No Data 0.0 m¥/s 0.0 m¥/s
(O5EA005)
Carrot Creek near the Mouth
6.87 m No Data 0.53 m¥/s No Data
(O5EA011)
Sturgeon River at St. Albert
0.36 m 1.46 m 0.00957 md/s 5.88 m¥/s
(O5EA002)
Sturgeon River near Fort Saskatchewan
3.54m 3.68m - -
(O5EA001)

‘- denotes data not collected at the indicated location
‘No Data’ denotes data was not available for the date(s) in question

Overall, the August 30, 2021 and August 18, 2022 events can be considered low flow/dry events given the relatively
low precipitation in the previous three months compared to climate normals. Lower than normal precipitation
combined with higher than normal daytime temperatures could also have resulted in higher surface water
evaporation rates. This could have the effect of concentrating metals and other parameters in water samples during

the August sampling events.

The water levels and associated flow rates at the water monitoring stations were typical of April flows and slightly
lower for August flows in 2021. This is related to normal spring snowmelt rates but lower rainfall in summer months
in 2021. Water levels and flow rates in April and August 2022 were typically the same or greater than in 2021, likely
due to the improved net moisture regime in 2022 relative to 2021.

RPT - 2021 - 2022 Water Quality Sampling Program, Sturgeon River Watershed, AB - IFU.docx

8 @ TETRA TECH



2021 - 2022 WATER QUALITY SAMPLING PROGRAM | STURGEON RIVER WATERSHED
FILE: ENW.EENWO03601-01 | FEBRUARY 6, 2023 | ISSUED FOR USE

4.3.3 Influence of Regional Lakes

The Sturgeon River basin has several large lakes along the upper half of the main stem that moderate peak flows
and influence water chemistry. This is somewhat unique of the main tributaries of the North Saskatchewan River
watershed. These lakes include, from upstream to downstream; Isle Lake, Lac Ste Anne and Big Lake
(among others). The lakes moderate peak flows in spring and after heavy rain storms and augment and prolong
main stem flows during the dryer summer and fall period. From a water quality perspective, while tributary flows
drain to the main stem in hours or days with few exceptions, these lakes have a large storage capacity which
significantly delays outflows. For example, Lac Ste Anne is the largest lake in the basin and has a storage
capacity of 263 x 108 m*® (Mitchell and Prepas 1990). Given that the upstream catchment area of 619 km?
(excluding lake area) only produces an average runoff volume of 26.4 x 10 m® in a given year, the residency time
for runoff through the lake is over ten years. In other words, a proportion of the flow at main stem stations
downstream of Lac Ste Anne may be more than ten years old. Isle Lake operates in a similar way with a storage
volume of 94.8 x 10 m3, 246 km? drainage area and annual runoff yield of 12.3 x 108 m?, the residency time is over
8 years (Mitchell and Prepas 1990). Similar data is not available for Big Lake but it too, will have significant storage
capacity that will affect the timing of discharged runoff. The main consequence from this is that best management
practices and other strategies may be more effective on the primary tributary streams and can be better evaluated
given a more direct response compared to lengthy delays in outflows from lakes. Using the main stem water quality
data as a measure of success in water quality improvement will be difficult to evaluate given the age of some of the
flow. If the individual tributaries are yielding acceptable water quality, it can be expected that the main stem will be
as well since the key tributaries make up a large percentage of the basin area. Finally, because of these lakes, it
will be harder to directly improve water quality outside of local sewage system upgrades or other known point
sources. This is because these lakes are deep enough to have a temperature gradient that results in periodic
turnover and the resuspension of sediments at/near the lake bottom (depending on the specific thermal regime of
each water body) that will result in potential changes in phosphorus and other nutrients in outflows during turnover
events. This phenomenon occurs naturally and can be best managed/reduced by minimizing use of nutrients and
fertilizers, maintaining or improving riparian areas that naturally mitigate nutrient translation into lakes, and other
proven management strategies on basin lands before entering the lakes in the first place.

4.4 2021 and 2022 Analytical Results

The analytical results for surface water from one or more of the sample locations were greater than the PAL
guidelines (or outside the recommended PAL range, where appropriate) for the following parameters during the
2021 or 2022 sampling events:

= Field DO, Field TDS, Field Turbidity, Field pH, pH (Routine), Chloride (Routine), Sulphate (Routine), TSS
(Routine), Ammonia as Nitrogen (Nutrients), and Arsenic (Total).

The following parameters exceeded the agriculture guidelines at one or more sample locations:

= Field TDS, EC (Routine), Sodium Absorption Ratio (SAR) (Routine), TDS (Routine), Chloride (Routine), Iron
(Dissolved), Manganese (Total), E. coli (Coliforms) and MCPA (Herbicide).

The following parameters exceeded the recreation and aesthetics guidelines at one or more sample locations:
= Field pH, pH (Routine), and E. coli (Coliforms).

The following parameters were reported with reportable laboratory detection limits (RDLs) greater than their
respective ASW guideline values:

= Benzo(a)pyrene (PAH), Bromoxynil (Herbicide), Dicamba (Herbicide), Dinoseb (Herbicide), MCPA (Herbicide),

Azinphos-methyl (Pesticide), Carbaryl (Pesticide), Chlorpyrifos (Pesticide), Diazinon (Pesticide), Metribuzin
(Pesticide), Malathion (Pesticide), and Parathion (Pesticide).
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Table 1 lists both current and historical analyzed parameters as well as parameters greater than referenced
guidelines at each of the 12 sampling locations.

4.5 Historical Comparison

Historical analyses of the sample locations included field, routine, nutrient, limited metals, limited phenols, and
limited herbicides parameters. These data were also collected between 2016 and 2017.

The analytical results for surface water from one or more of the sample locations were greater than the PAL
guidelines for the following parameters:

= Field pH, Field DO, TSS (Routine), Ammonia as Nitrogen (Nutrients), Arsenic (Total), Chromium (Total), Cobalt
(Total), and Iron (Dissolved).

The following parameters were greater than the agriculture guidelines at one or more sample locations:
= EC (Routine), TDS (Routine), Dicamba (Herbicide), MCPA (Herbicide).

There were no parameters greater than the recreation and aesthetics guidelines for any sampling locations in the
historical results.

4.6 Graphical Analysis

Based on the results stated in Sections 4.4 and 4.5 above, the following parameters show recent or historical
concentrations greater than one or more ASW guideline. Analysis of data trends for these parameters is warranted
to observe whether they could potentially be trending upwards (increasing) or downwards (decreasing) over time.

= Field DO = TDS (Routine)

= Field TDS = Ammonia as Nitrogen (Nutrients)
= Field Turbidity = Arsenic (Total)

= Field pH = Chromium (Total)

= pH (Routine) = Cobalt (Total)

= EC (Routine) = Iron (Dissolved)

= SAR (Routine) = Manganese (Total)

= Chloride (Routine) = E. coli (Coliforms)

=  Sulphate (Routine) = Dicamba (Herbicides)

= TSS (Routine) = MCPA (Herbicides

The following additional parameters of interest were also analyzed for apparent data trends:
= TKN (Nutrients)

= DKN (Nutrients)

= Total Phosphorus (Nutrients)

= Dissolved Phosphorus (Nutrients)
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4.6.1 Visual Graphical Analysis

The Table E summarizes those sampling locations which show apparent visual graphical trends (up or down, as
indicated) for a given parameter based on the seasonal (April and August) data collected. No trend analysis was
conducted where fewer than three data points were available. Only data collected in April or August, respectively,
was used to conduct the visual trend analysis. Other sample dates were not included in the visual trend analysis.

Table E: Visual Graphical Analysis Summary

Apparent Up-Trending Locations Apparent Down-Trending Locations

Parameter - -
April August April August
Field DO Insufficient Data Insufficient Data Insufficient Data Insufficient Data
Field TDS Insufficient Data Insufficient Data Insufficient Data Insufficient Data

Field Turbidity

Insufficient Data

Insufficient Data

Insufficient Data

Insufficient Data

M2, M3, M4, M7, M8,

M11, M12, T1, T3, T4

Field pH M10, M11, M12, T1, T6 - M7
T2, T3, T4
. M4, M7, M8, M10,
pH (Routine) M11, M12, T3 - - M7
EC (Routine) M2, M4, M8, M10, M4, M7 M3 M3

SAR (Routine)

Insufficient Data

Insufficient Data

Insufficient Data

Insufficient Data

Chloride (Routine) M10, M11, M12, T4 M4, M10, M12 M3, T1, T6 M2
Sulphate (Routine) M2, M3, M4, M8, T3, - - -
T4
. M3, M4, M7, M8, M10, M7, M10, M11,
TSS (Routine) M11, M2, T6 M4 - Mo
. M2, M4, M8, M10, M4, M7, M8, M10,
TDS (Routine) M11, M12, T4 Ta M3 -
Ammonia as Nitrogen . M7, M8, M10, M11, .
(Nutrients) T6 Insufficient Data M12, T1, T3, T4 Insufficient Data
. M2, M10, M11,
TKN (Nutrients) M7 M4, T6 M12, T1. T3 M3

DKN (Nutrients)

Insufficient Data

Insufficient Data

Insufficient Data

Insufficient Data

M4, M7, M8, M10,

Total Phosphorus (Nutrients) M3, T6 M4, M7, M8 M11 -
Dissolved I'Dhosphorus M3, M12 Insufficient Data M4, M8, M10, M11, Insufficient Data
(Nutrients) T1,T3

Arsenic (Total) Insufficient Data M2 Insufficient Data -
Chromium (Total) Insufficient Data M2 Insufficient Data -
Cobalt (Total) Insufficient Data M7, M10 Insufficient Data M2, T6
Iron (Dissolved) Insufficient Data Insufficient Data Insufficient Data Insufficient Data
Manganese (Total) Insufficient Data - Insufficient Data M10, T6

E. coli (Coliforms)

No Data Collected

Insufficient Data

No Data Collected

Insufficient Data

Dicamba (Herbicides)*

No Data Collected

Insufficient Data

No Data Collected

Insufficient Data

MCPA (Herbicides)*

No Data Collected

Insufficient Data

No Data Collected

Insufficient Data

*Note: Historical dicamba and MCPA analysis was only conducted in July 2017, therefore insufficient April or August trend data
exists for these parameters

Trend charts for those parameters with apparent trends are presented on Figures 2a through 2e.
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4.6.2 Mann Kendall Statistical Trend Analysis

The Mann Kendall test for monotonic (increasing or decreasing) trends typically requires a minimum of four data
points to be able to evaluate potential trends in a data series, with increasing probability of identifying an existing
trend as the number of data points increases (Statistics How To, 2023). Because this study is interested in
evaluating trends inclusive of the time of sampling, i.e. reflective of the local seasonality within the SRW, separate
analyses for the April and August data should be completed. At present, only up to three data points exist for each
time period (2017, 2021, 2022), and therefore, Mann Kendall analysis cannot currently be used to provide
meaningful analysis or conclusions.

5.0 DISCUSSION/CONCLUSIONS

Based on the review of the analytical results from 2021 and 2022 and the historical comparisons, the following
discussion and conclusions are provided:

5.1 Parameters of Interest

5.1.1 Field Parameters

Of the field parameters noted as exceeding the ASW guidelines between 2017 and 2022 (field DO, field TDS, field
turbidity, and field pH), only field pH has sufficient data points to assess potential visual trends. Several sampling
locations appear to have increasing field pH trends; however, it should be noted that potential field meter issues
were reported during the April 2022 field activity, potentially biasing the trend analysis. Excluding the potentially
erroneous April 2022 data, relatively few field pH exceedances occurred and were isolated to August measurements
and could be due to reduced seasonal flows affecting the concentrations of pH constituent parameters.

Field DO is typically above the minimum PAL guideline threshold, with very occasional outliers in the historical and
recent data. Occasional field TDS and field turbidity exceedances are likely related to site-specific solute loads and
do not appear consistent at any given location.

5.1.2 Routine Parameters

pH, EC, SAR, chloride, sulphate, TSS, and TDS concentrations greater than one or more ASW guidelines were
identified at one or more sampling locations throughout the study. Most of these routine parameter exceedances
are periodic and inconsistent and may reflect either seasonal site-specific conditions (such as recurring TSS due
to surface sediment loading) or limited influence of local land use interacting with other environmental factors
(such as the drier conditions experienced in 2021).

Most of these parameters visually appear to be trending upwards in most sampling locations, and continued
monitoring may confirm if these are legitimate trends or part of the normal perturbations that can be expected in the
SRW.

5.1.3 Nutrient Parameters

Ammonia as N, TKN, DKN, total phosphorus, and dissolved phosphorus were reviewed for apparent trends. Most
of these nutrient parameters appear to be visually down-trending at most sampling locations. The limited amount
of data available does not appear sufficient to suggest an upset threshold for nitrogen and phosphorus, and further
assessment may provide the means to derive statistical thresholds for monitoring purposes. Depending on the
results of future monitoring, thresholds for each sub-basin within the SRW may also be warranted.
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5.1.4 Metals Parameters

Trend analysis of most metals parameters of interest (total arsenic, total chromium, total cobalt, dissolved iron, and
total manganese) is not currently possible due to the limited number of observations available. Relatively few
sampling locations appear to have upward or downward trends in the August data set, however, total arsenic
concentrations at the upper mainstem location M2 have been consistently greater than the PAL guideline in both
August 2021 and 2022. Some downstream mainstem locations (M7 and M10) also experienced one or more August
exceedances. It is not clear whether the total arsenic concentrations are the result of surficial inputs into the
streamflow at these locations or other contributing factors (such as localized groundwater connections, which can
be high in arsenic from soil parent materials under anoxic groundwater conditions).

The periodic dissolved iron exceedances observed among the sampling locations may likewise represent local
groundwater contributions, particularly at the tributary sampling locations where groundwater contributions may
make up a larger proportion of tributary stream flow, especially during low flows. Annual lake thermal turnover
patterns may also influence the presence of dissolved iron in the stream flows.

5.1.5 Biological Parameters

Agriculture and recreation guideline exceedances of E. coli occurred at sampling locations M11 (August 2021) and
T4 (August 2021 and August 2022). The limited amount of data available precludes drawing specific conclusions
about potential causes of the observed E. colilevels, and further study may elaborate on potential trends or causes.
E. colilevels can be highly variable, localized and are difficult to compare over time.

5.1.6 Pesticides and Herbicides Parameters

Historical and recent exceedances of dicamba and MCPA were noted at several sampling locations, with observable
concentrations of 2,4-D and mecoprop also apparent in the data. Trend analysis is not possible as insufficient
sampling points have been collected to date, however, the August 2022 MCPA exceedance at sampling location
M10 (downstream of St Albert and the Sturgeon Golf and Country Club) could indicate that phenoxy-acid herbicides
are present in the SRW as a result of local land management activities. Further analysis of up- and downstream
locations during future sampling events may confirm if this was an isolated instance or if MCPA is present on a
more frequent basis in this part of the SRA.

5.2 Key Questions
The following sections address the key questions posed in Section 2.0, above.

5.2.1 General Water Quality within the SRW

In general, water quality within the SRW appears to be consistent between the 2017, 2021, and 2022 data sets
when variations in annual hydrometric conditions are taken into account. Overall, those parameters of interest
exceeding one or more guidelines are not consistently exceeding the ASW guidelines and may be due to limited
local or seasonal influences. The residency time of water in Isle Lake, Lac Ste. Anne, and Big Lake likely allows
isolated inputs to dilute and be gradually released through the SRW over time (many years). Spot exceedances of
some water quality parameters do occur; however, these do not appear to indicate chronic land management issues
based on the data currently available.

Tributary water quality also seems generally acceptable, with no substantial local point sources of parameters of
interest in the tributaries monitored. Expanded monitoring of tributary locations may provide better refinement of
data and isolate reaches of concern.
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5.2.2 Mainstem Nutrients

Ammonia (as N), nitrate, and nitrite are generally within the ASW guidelines at mainstem location. Very limited
exceedances of ammonia (as N) are apparent in the recent and historical data, however, as the ammonia (as N)
guideline varies with both pH and temperature, these appear to be isolated and inconsistent within the sampling
locations.

Nitrogen and phosphorus have a narrative guideline under the PAL exposure pathway, indicating that: “total nitrogen
and phosphorus concentrations should be maintained so as to prevent detrimental changes to algal and aquatic
plant communities, aquatic biodiversity, oxygen levels, and recreational quality.” Further guidance in the ASW
guidelines notes that site-specific nutrient objectives and management plans should be established, where
warranted.

No site-specific nutrient thresholds have been established for the SRW at present, and the limited number of
observations to date under this study are not sufficient to derive objective levels at this time. Nutrient cycling within
the lakes along the SRW likely also influence sampling locations downstream from those water bodies. Further
monitoring and trend analysis may suggest warning thresholds that could be monitored in conjunction with visual
observations of the biotic communities at each sampling location to determine if detrimental changes are occurring
in conjunction with elevated nutrient concentrations.

5.2.3 Mainstem Pesticides

The presence of historically observable phenoxy-acid herbicides at the mainstem sampling locations indicates that
herbicide residues have previously been present in the SRW, likely resulting from adjacent land usage. Periodic
exceedance of the ASW guidelines may be related to cumulative impacts from multiple application sources or from
larger-scale land uses where herbicides are applied across a large area.

Other pesticides do not appear to have detectable residues at the mainstem sampling locations.

5.2.4 Salinity

Based on the visual trend analysis, some salinity-related parameters (EC, chloride, sulphate) appear to have
upward April trends at several locations, however, exceedances of the ASW guidelines for these parameters are
limited, typically not greater than the PAL exposure pathway guideline, and not consistently reoccurring at any given
sampling location. While local inputs of salts from road and snow management into tributaries or mainstem locations
may create elevated concentrations during spring thaw, these perturbations appear to be mitigated by higher overall
stream flows, with potential further dilution in the lakes in the upper- to mid-watershed.

The impact of climate change on salinity in the SRW is a complex question with multiple tiers of interacting
components based on changing or more variable seasonal and annual precipitation (as both rain and snow) and
corresponding changing management needs for roadways and other human endeavors. The limited data collected
thus far is unlikely to have captured the full variability of salinity within the SRW, and without an historical baseline
for comparison with historical climate data it is difficult to correlate changes in trends with climatic events.

6.0 RECOMMENDATIONS

Based on the findings of the 2021 and 2022 annual sampling program, the following recommendations are provided:

=  Continue with the annual water quality monitoring program beyond 2022. The sampling program should include
a minimum of two sampling events to represent spring and summer runoff events at the same 12 stations.
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= Incorporate data from other stakeholder monitoring programs, i.e. City of St. Albert, Alberta Lake Management
Society, into the SRW data set and trend charts where possible. Sampling periods should be coordinated with
these other programs, where possible.

= Consider additional analysis at locations up- and downstream of locations where parameters of interest have
been identified, including tributary locations which may allow better tracing of source inputs. Table F outlines
the additional parameters recommended for analysis at each sampling location. Additional parameters may be
considered (such as total cyanobacteria or microcystin) depending on overall program direction and stakeholder
input.

Table F: Recommended Additional Analysis

Parameter or Parameter Set Sampling Location(s) and Frequency Rationale
Dissolved Aluminum All locations: April and August Parameter under PAL guideline

Parameter under PAL guideline, recent
and historical exceedances

Dissolved Iron All locations: April and August

M2, M7, M10, M11, M12: April
Total Metals Recent exceedances
M3, M4, M8, T1, T3: August

E. coli (possibly replaced or

augmented by Enterococcus spp) M11, T4: April Recent exceedances

M3, M8, M11, T3, T4: August
M2, M10: April

Phenoxy-acid herbicides Historical and recent exceedances

= Maintain a photographic inventory at all water sampling stations during sampling events to compare apparent
algal and other biotic diversity at each location in order to evaluate whether substantial changes to the local
biotic communities are occurring for comparison to nutrient data trends.

=  Continue graphical trend charts and begin Mann Kendall analysis of parameters after at least four data points
have been collected for each of the April and August sampling periods, including historical data where available.
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7.0 CLOSURE
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2021 AND 2022 WATER QUALITY SAMPLING PROGRAM FOR THE STURGEON RIVER WATERSHED
FILE: ENW.EENW03601-01

Table 1: Surface Water Analytical Results (Including Historical Results) 2017 - 2022

Location w2 3 M4
Field ID; M2 | M2 I M2 M2 M2 M2 M3 | M3 I M3 M3 M3 M3 M3 M3 M4 I M4 | M4 | M4 I M4 | M4 | M4 M4
13Apr2017 | 17May-2017 | 21un2017 | 27-0ui2017 | 29Aug2017 | 19-Sep2017 18Aug 2022 | 22.Dec2016 | 18-Jan2017 | 15-Fob-2017 17May2017 | 21-dun-2017 ST 29-Aug2017 | 19-Sep-2017 18Aug 2022 | 13Apr2017 | 17-May-2017 | 21-un2017 | 27-9u-2017 | 29Aug2017 | 19-8ep2017 | &Apr2021 18-Aug-2022
v 3Pty | aaPaty | SaPaty | SdPaty | aaPaty | 3idPany —— 02206724 apary | arty | araPary | 3Paty | auPaty | GaPaty | 3Pty | arabaty | 3Pary —_ 02206724 apary | P | ordpary | ardpamy | adpaty | waPamy | Losvsoms | Lzosaers | B | Eosmaras
Laboratory Sample 1D 3raParty | rapaty | 3Paty | 3aPaty | 3wPaty | 3wPaty | arsosio 02206724011 | 3dPaty | &Pty | 3dPaty | P: [ 3wPaty | 3wPaty | swPaty | aaPaty | aaPaty | Uereosss 02206724010 | 3Paty | 3wPaty | 3Pty | GaPay |  araPaty |  GraPaty | 125750868 £02206724-008
Alberta Surface Waters'
Parameter unit - Recreation /
Agricultural PAL et
el
eld Electric Conductivity wslom 1000 - - 362 211 338 388 53248 30281 4635 45024 (3 38874 453 57 503 25 385 365 3728 33987 3836 650 29078 283 392 390 56339 4164 2.4 42927 1a%0 1085
issolved Oxygen molL - Minimum 5 - - - - 5 - - 11.33 1387 076 640 - - - - - - - 597 135 - - - - - 1051 1. 1047 756
otal Dlswlvsd Solids (TDS) molL 500-3500° - - - - - - - - 2851 296.17 500 250 - - - - - - - 201 21 180 - - - - - 2239 27904 850 80
ia Temperat c - . 5 245 575 1666 887 18,39 897 @ T84 93 28 0025 08 | o, | 528 71 7054 7908 931 5 205t [ ies0 515 702 2086 1956 595 79 17 128 1088
el urmdlly NTU - See note” 50 - - - - - - 5.74 8.2 118 3.06 - - i - | - - - - - - 5.89 15.1 | 014 - - - - - - 871 9.7 298 36.45
H pH Units - 6500 5090 754 7.71 745 7.78 79 7.98 803 [mesann| 84 7.74 7.255 74 [ 73 [ 782 761 753 748 759 824 7.77 884 [ 73 768 816 803 719 813 7.92 823 |L@ds | 846 808
Routine
n o Units - 6590 5050 768 - - 788 - 577 [emen 5 7% 5 - 781 758 - 791 5 T 5 I (3 77 5 524 - 516 5 572 831 837
(€C) wSiem 1000 - - 230 - - 580 - 409 447 320 386 p - 480 390 - 370 p | [ 25 | 654 283 299 - 380 - 600 s 382 427 807 1090
\dsorption Ratio (SAR) 7 5 - - - - - - - - - 257 [ 08 - - - - - - 5 5 60 031 047 - 5 5 - 5 5 - 157 1.00 519
otal Suspended Solids (TSS) mg/ - See note * - 19 1" 21 73 4 16 o1 84 158 <30 - - - 10 21 6 87 LH — 206 3 6 7 27 <1 2 21 97 98 224 134
otal Dissolved Solds (TDS) mg/ 5003500 - - 130 - 200 - 320 - 254 303 203 290 - - 270 230 - 220 - 220 - 386 71 231 290 - 220 - 340 - 232 271 512 61
Hardness as CaCO; mg - s - 88 p 150 - 240 - 161 138 2 174 p - 150 130 - 140 p 140 - 4 250 127 169 160 - 140 - 150 p 47 163 355 218
\kahmly umal as CaCOy) mg - Minimum 20 - 79 - 120 - 210 - 216 240 15 177 - - 220 180 - 170 - 180 - 4 188 113 153 70 - 180 - 230 - 189 207 228 387
mg - - - 7 - 150 - 260 - 264 226 40 216 - - 270 220 - 200 - 220 - 210 138 187 210 - 220 - 280 - 230 225 272 461
mg/ - - - 5 - <05 - <05 - < 32 <0 <i0 - - <05 <05 - <05 - <05 - < 90 <10 <10 <05 - <05 - <05 - < 1 26 52
mg/ s p - 5 p <05 s <05 - <s. <10 <i0 p - <05 <05 - 5 p < - < <5 <10 <10 < - <05 - 5 - < <10 <10
mg - - - - - & - 6. 34 ) - - - - - 63. 36.7 497 - 54 - - 9.1 416
mg - - - - - [ - . 956 33 - - - - - 2 868 i - 5 6 - 280 276
mg - - - - iz - 6. - 0 778 565 - - - - - 7.45 112 614 - - 4 - 133 1o
mg - - p 2 N @ N 34 0. 226 243 N 5 N - N 5. 818 512 N 54 N 7 - 451 76
mg/ 100700 120 - - 2 - 6 - 4 7.08 18 5 - - 5 - 1 103 820 248 - - 3% - X 584
mg/ - - - - - - - - 4 185 0.001 0115 - - 5 N - - - - - 0.0% 0.165 0125 012 - - - - - - 0156 017 016 0177
mgil - 309-429* - 17 - 15 - 18 - 7 429 119 - - 16 14 - 11 - 69 - 21.0 18.7 252 4.06 19 - 93 - 27 - 149 7.85 130 | 114
NA - - - 79 p 14 - 69 - 106 07 15 p - 1 24 - 74 p 5 - 102 110 106 117 33 - 64 - 43 p 101 112 06| 07
mg - 003-53.4° - 03 003 0061 0,046 - 0042 <0.050 024 0.0247 00198 - - 053 0.069 026 023 035 - [ o | 105 052 00150 00293 <005 026 <0015 0039 - 03 0452 | 0453 | 0054 00528
mg - 3 - 017 - 012 - <001 - <0.020 <0.020 0054 <0.020 - - 025 023 - 0,088 - <001 - 0.146 <0.020 <0.020 <0020 <00t - <001 - <001 - 0291 <0.020 <0020 <0020
mg - 004:020° - 0012 - 0014 - <001 - <0010 <0010 <0010 <0010 < N 0.041 <001 - 0052 - <001 N <0010 <0010 <0010 <0010 <001 - <001 - <001 - 0,026 <0010 <0010 <0010
mg 100 - - 018 - 0.13 - <0014 - <0.022 <0022 0.054 <0.050 - - 029 023 - 014 - <0014 - 0.146 <0.022 <0.0500 <0050 <001 - <0014 - <0014 - 0318 022 <0.0500 <0.050
mg - - - - - - - - - - 42 152 223 - - - - - - - - - - 2 - - - - - - - - 38 189 -
Dissolved Kjeldahi Nitrogen mg/ - - - - - - - - - 055 ) 155 243 - - 25 - - - - - - 281 3 175 - - - - - - 182 88 145 -
Total Kjeldahi Nitrogen (TKN) mg - s p 24 19 31 27 22 2 074 42 147 223 s p 21 2 26 2 22 a2 39 349 22 247 261 2 1 K] 17 13 15 183 .38 189 25
Total mg - - - 0.24 021 0.48 047 029 024 0.109 0242 0.157 0349 - - 0049 X} 026 <01 024 046 055 0604 0398 0293 0348 031 005 0048 0,076 017 0.068 0,090 588 0.201 0624
Total Dissolved mg - - - [X0) 0.6 03¢ 038 - 015 0042 0.189 00987 0.286 - - 0041 0,026 0072 [X) 018 - 013 0241 0215 0,099 0.282 016 0017 0,036 0,065 - 0,029 0,058 492 00413 0581
otal Metal
Juminum mg/ 5 - - 0.35 - - 031 - - | 0.0852 | - I 014 | - - - 024 - .021 - 0.022 - - - - - .024 - 013 - 0.024 - - - - -
imony mg - - - <0.00060 - - <0.00060 - - 0.00019 - 0.00023 - - - <0.00060 - <0.00060 5 <0.00060 - - - 5 - <0.00060 - <0.00060 - <0.00060 - - - - -
rsenic mg/ (X0 0,005 - 0.0015 - - 0.0041 - - - - - - 001 - 0015 - 0.0016 - - - - - 0011 - 012 - 0.0024 - - - - -
Sarium mg - - - 0049 - - 0075 - - 00191 - 00565 - - - 081 - 077 - 009 - - - N - 058 - 074 - 0,064 - - - - -
ron mg 056.0° 15 - 0.034 - - 0,046 - - - 0.053 - - - 061 - 055 p 0,057 - s - - p 054 s - (X s - s B -
admium mg/ 0.0082[0.00014-0.00037 ° - <0.000020 - - <0.000020 - - 0.0000164 - 0.0000116 - - - <0.000020 - <0.000020 5 <0.000020 - - - 5 - <0.000020 - <. aooozo - <0.000020 B - - - -
Shromium mg 0.008" 0.001° - [ ooots | - - <0.0010 - - 000023 5 00005 - - - <0.0010 - <0.0010 - <0.0010 - - - - - <0.0010 - 0010 - <0.0010 - - - - -
obalt mg/ 005 0.001-0.0018 " - 0.00091 - 0.0014 - 000078 - - - - 000059 - - - <0.00030 - <0.00030 - <0.00030 - - - - - <0.00030 - <0.00030 - <0.00030 - - - - -
opper mg 021.0° 0.007° - 0.0024 - 0.0046 - 0,003 - - 0.00201 - 00016 - - - 0.00047 - 0,002 - 000029 - p - s p 0.00076 s 0012 - 0.00039 - - s - -
ron mg 5 - - 15 - 3 - 25 - - 0.295 - 179 - - - 021 - 4 - 02 - - - - - X - 086 - o1 - - - - -
Lead mg) 02 0.0027-0.0070 ¢ - 0.00052 - 0.00097 - 0.00071 - - 0000105 - 0.000777 - - - <0.00020 - <0.00020 - <0.00020 - - - - - <0.00020 - <0.00020 - <0.00020 - - - - -
ianganese mg/ 02 - - 016 - 018 - 02 - - 00469 - 0.101 - - - 0.064 - 013 - 025 - - - N - 0012 - 011 - 0016 - - - - -
ercury mg - 0.000005 - - - - - - - - <0,0000050 - <0.0000050 - p - - s - - - - = - N = - N N - - - < N - <
kel mgi 02 0.047-0.21* - 0037 - .0067 - .0053 - - 000318 - 000548 - - - 00065 - 0.0011 - <0.00050 - - - - - .0014, - <0.0005 - 000088 - - - - -
Selenium mg/ 002 0.002 - 00020 - 00035 - 00039 - - 0.000282 - 0.000313 - - - <0.00020 - <0.00020 - <0.00020 - - - - - <0.00020 - <0.00020 - <0.00020 - - - - -
Igm ol : S0z : o000 : o010 - “ooooto : : o000t : e : - : oo - Zsooolo : o000 : : : - : o010 : oo - Zsooolo : - : : :
Thalium mg - 0.0008 - .000: < <0.00020 - 00020 00020 - X - <0.00020 <0.00020 - <0.00020 - <0.00020
\Uramum mg 001 0015 - 00052 - 00068 - 0011 - - 000122 - 0.000675 - - - 00044 - 000033 - 00019 - - - - - 00065 - 0.00022 - 0.00039 - - - - -
mg/ 5° 0.03 - 0.006 - 001 - 0052 - - <0.0030 - <0.0030 - - - <0.0030 - <0.0030 - <0.0030 - - - - <0.0030 - <0.0030 - - - - -
Dlnnlm Motals.
o [ mt T ER N N E B R B BN B A B BN BN YR R | BN EE X B XN oo ] B T R BN - — [ <m0 ] [ oo ] BN 1 - [ e [ oo
aiform
ool Gt |_cruroomt | - [ - I - I - [ - I - I - [ - I - I - [ s ] - [ s2e0 | - I - I - [ - I - I - I - I - I - [ - I 500 | - [am0 ] - I - [ - I - I - [ - I - [ e | - [ 1m0
-Col [ crunoomL | 0 ] - [ R - [ - [ - I - [ - [ - I - [ < [ - I 1 [ - [ - I - [ - [ - I - [ - [ - I - [ - [ <t I - [ £ [ - I - [ - [ - I - [ - [ - I < [ - [ 57
olycycli (PAHS)
[ mon ] - [ 0000015 | - [ - [ - I - [ - [ - I - [ - [ 0000025 ] - [ - [ - I - [ - [ - I - [ - [ - I - [ - [ - I - [ - [ - I - [ - [ - I - [ - [ - I - [ - [ - I -
henols
[ mgt | T s | 1 T PR T ] 000000 | PR 1 T o000 | P | PR 1 T PR 1 T <oooooe | 1 T S 1 B T E— B T <ooouom | E— R E— P R 5
rbicides
55 mg - - - - - - <0.000080 - - - <0.00010 - <0.000050 - - - - - - <0.000080 - - - - - - - - - <0.000080 - - - - - -
TP mg - - - - - - <u wousa - - - <0.0010 - <0.000050 - - - - - - <0.000080 - - - - - - - - - <0.000080 - - - - - -
mg - 0004 - - - - - - - <0.00010 - 0000057 - - - - - - <0.000050 - - - - - N - - - <0.000050 - - - - - -
0B mg - 0025 - 5 N - <o unuasu - ) - <0.0010 z <0.000050 - - - N - - <0.000080 p - - p - - p - - <0.000080 - - s - - p
40P mg - - - - - - - - 00010 - <0.000050 - - - - - - - - - - - - - - - - - - - 5 - 5 -
romoxynil mg 0.00044 0,005 - - - - <0.00002 - - - 0,001 - <0.000050 - - - - - - <0.00002 - - - - - - - - - <0.00002 - - - - - -
lopyralid mg N N - - - - - - - - <0.0010 - <0.00027 B - - B - - - - - B - - - - - - - - - - - - -
icamba mg 0.000008 001 - - s - 0.00018 p - - <0.00010 - 00010 p N - < - - <0.0000050 - - - - - N 5 - - <0,0000050 - B - - p -
Dinoseb mg 0.021 0.00005 - - - - <0.000020 - - - 0010 - <0.000050 - - - - - - <0.000020 - - - - - 5 - - - <0.000020 - - - - - -
MCPA mg 0.00004 00026 - - - - <0.000020 - - - <0.0001 - < - - - - - - <0.000020 - - - - - - - - - <0.000020 - - - - - -
MCPB mg N - - - - - N - - - <0.0010 - <0.000050 - - - - - - - - - - - - - - - - - - - - - - -
Wecoprop mg - 0013 - - p - 0.0007 - - - <0.0010 - <0.000050 p - - - - - <0.000080 - - s - - - - - - <0.000080 - p - - p -
Picloram mg - 0.029 - - - - <0.000080 - - - <0.0010 - <04 - - - - - - <0.000080 - - - - - - - - - <0.000080 - - - - - -
Trclo mg - - - - - - - - - - <0.00010 - <0.000050 - - - - - - - - - - - - - - - - - - - - 5 - -
Pesticides
Alachior mg - - ) - - ) - - ) - <0.00010 ) <0.00010 - B - - N 5 N N 5 N N N N N N N N N N N - - -
Ametryn mg - - - - - - - - - - <0.00010 - <0.00010 - - - - - - - - - - - - - - - - - - 5 - - - 5
Atrazine mg/ 001 0.0018 - - - - - - - - 00010 - <0.000050 - - - - - - - - - - - 5 - - 5 - - 5 - - 5 - -
Alrazine-desethy! mgi - - - - - - - - - - 00010 - <0.000050 - - - - - - - - - - - - - - - - - - - - - - N
Azinphos-methy mg - 0.00001 p - - p - - p - <0.00010 - <0.00010 p - - p - - p - - < N - < - - < - - < - - < 5
Bendiocarb mg - - - - - - - - - - <0.00050 - 00050 - - - - - - - - - - - - - - - - - - - - - 5 -
Carbanyt mg - 0.0002 - - - - - - - - = - <0.000050 - - - - - - - - - - - - - - - - - - - - - - -
rbofuran mg - 00018 - - - - - - - - <0.00050 - 00020 B - - B - - B - - - - - - - - - - - - - - - -
hiorpyrifos mg - 0.000002 - - p - - p - - <0.0001 - <0.0001 p - - p - - p - - < N - < - - < - - < - - < 5
janazine mg 0.0005 0,002 - - - - - - - - <0.00010 - 00010 - - - - - - - - - - - 5 - - - - - 5 - - - 5 -
zinon mg - 00017 - - - - - - - - <0.00010 - 0001 - - - - - - - - - - - - - - - - - - - - - - -
icofop-methy! mg 0.00024 0061 - - - - - - - - <0.00010 - <0.00010 - - - - - - - - - - - - - - - - - - - - - - -
thoate mg 0062 - - - - - - - - <0.00010 - 00010 - - - - - - - - - - - - p - - p - - - - N - -
falathion mg - 0001 - - - - - - - - <0.00010 - 00010 - - - - - - - - - 5 - - - - 5 - - 5 - - 5 - -
fetolachior mg 0028 078 - - - - - - - - <0.00010 - 00010 - - - - - - - - - - - - - - 5 - - 5 - - - - -
letribuzin mg 0.0005 0.001 - - - - - - - - 0010 - 00010 - - - - - - - - - - - N - - - - - - - - - - -
arathion mg - 0.000013 - - p - - p - - <0.00010 - <0.00010 p - - p - - p - - < N - < - - < - - < - - < 5
i mg - - - - - - - - - - <0.00010 - 00010 - - - - - - - - - - - - - - - - - - - - - - -
Phorate mg - - - - - - - - - - <0.00010 - 00010 - - - - - - - - - - - - - - - - - - - - - - -
rometon mg - - - - - - - - - - <0.00010 - <0.00010 - - - - - - - - - - - - - - - - - - - - - - -
rometryn mg - - B - - B - - B - <0.00010 B <0.00010 - s - - s - - s - - s - p - - p - - - - N - -
ropazine mgi - - - - - - - - - <0.000 - <0.00010 - - - - - - - - - - - - - - - - - - B - - B -
imazine mg 0.0005 001 - - - - - - - - <0.000 - <0.00010 - - - - - - - - - - - - - - - - - - - - - - -
emephos mg - - - - - - - - - - <0.001 - <0.0010 - - - - - - - - - - B - - - - - B - - B - - B
e mg - - p - - p - - p - 000 - <0.00010 - p - - p - - p - - p - - - - - - - - - - - -
erbutryn mg - - - - - - - - - - 000 - <0.00010 - - - - - - - - - - - - - - - - - - - 5 - 5 -
iallate mg - 0.00024 - - - - - - - - 000 - <0.00010 - - - - - - - - - - - - - - - - - - - - - - -
ifuralin mg - 0.0002 - - - - - - - - 000 - <0.00010 - - - - - - - - - - - - - - - - - - - - - - -
Not

. r Alberta Surface Waters. Water Policy Branch, Alberta
Envronment and Parks. Edmonton, Albrta. Tabl 1 Surface wate qualfy uideline forne profoction of foswatr aduat fe
(PAL), Mostconsenvalv values aplied (cronc or acue). Tabl 2 Waler auay o
water uses, for irigation a forrecreation
# Maximum increase of 25 mglL from backﬂmund (M2)
* Guideline is crop-specifi
 Guideiine varies wih hainss. Vaues shown base an harcness range of 88 mgL o 515 mg/L.
pH and temperal based on pH range of 6.54 to 11.26 and temperature range of 0.3 °C

0248°C
° Gumnne varies with chloride. Values shown based on chloride range of 3.31 mall to 119 mglL.
imincrease of 8 NTU from background (M2)
° Guldelms is for Chromium VI
 Guideline varies with pH. Values shown based on pH range of 6.54 10 9.58
~"No applcable guideline or not analyzed
BOLD - Greater than Agricultural guideline.

Red. Graatc then Recrentn / Asethac el
Italc - Detection lmit greater lberta Surfz y
NIA - Not applicable.
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2021 AND 2022 WATER QUALITY SAMPLING PROGRAM FOR THE STURGEON RIVER WATERSHED
FILE: ENW.EENW03601-01

Table 1: Surface Water Analytical Results (Including Historical Results) 2017 - 2022

Location ™7 [ w10
Field ID| M7 | M7 | M7 I M7 | M7 | M7 I M7 | M7 | M7 I M7 M8 M8 I M8 M8 | M8 M8 M8 M8 M8 M8 M10 M10. M10 M10 I M10 M10 | M10 I M10 M10 M10
12-Apr-2017 | 16-May-2017 | 20-Jun2017 | 27-Jul-2017 | 29-Aug2017 | 20-Sep-2017 8-Apr-2021 30-Aug-2021 29-Apr-2022 18-Aug-2022 12-Apr-2017 16-May-2017 | 20-Jun-2017 26-Jul-2017 | 28-Aug-2017 20-Sep-2017. 18-Aug-2022 21-Dec-2016 19-Jan-2017 16-Feb-2017. 12-Apr2017 | 16-May-2017 20Jun-2017 | 26-Jul-2017 | 28-Aug2017 20-Sep-2017 ig:
v 3Pty | aaPaty | 3aPaty | 3dPaty | aapay | 3aPany 12575086 £02206724 aapaty | GaPaty | 3dPaty | aaPaty | daPaty | 3aPany 12575086 02206724 Sapaty | oaPaty | Paty | aaPaty | GaPaty | 3Pty | arapaty | 3aPary rapary | 02206724
Laboratory Sample 1D oraParty | araPaty | draPaty | aPaty | rPaty | 3raPary 125750866 | 126338738 02206724006 | 3Paty | 3Paty |  3dPaty |  aaPaty |  araPaty | draPaty | 125750865 E02206724-005 | 3Paty | 3wPaty | adPaty | GdPay | araPaty |  arPaty | araPaty | SraPary 3aParty | [ £02206724-004 |
Alberta Surface Waters'
Parameter unit N Recreation /
Agricultural AL et
el
ield Electric Conductivity uS/om 1000 - - 294 475 536 531 502.48 541.56 4767 740 659.11 261 517 528 531 513.54 535.81 460.9 607.17 260 624.99 1164 1390 394 453 665 565 587.95 594.2 | 7995 I 941.84 80 757.15
issolved Oxygen mglL - Winimum 5 - - - - - - - 1067 143 863 - - - - - - 1253 9 1116 753 - - 5 - - - - [ ess | 1014 EiE] 694
otal Dissolved Solids (TDS) mg/L 500-3500 - - - - - - - - 2491 340 430 - - - - - - 239.7 39472 330 410 - - - - - - - | 4204 | 50 490
eld Temperature c . . 5 25 1153 2078 2057 2024 52 i 852 2026 506 1226 2249 207 2051 561 6 941 2048 045 [ oo | 49 18 7175 [ 1656 7026 53 18,07 500 72
ield Turbidity NTU - See note” 50 - - - - - - 1209 128 0.00 - - - - N - 1326 1 131 033 N [ - I N = - - - - 65 122 0.7
eld pH pH Units - 6590 5000 7.73 806 852 812 819 834 842 894 7.67 749 822 865 837 81 828 85 .4 I ses | 813 | | [ 69 | 733 7.83 811 7.89 7.59 768 85 7.66
Routine
n oH Units - 6590 5050 507 - - 520 - X7 53 545 787 79 - 561 - 5% - 5% 5% 543 5% B 5 76 778 5 23 - 501 5 T | -
y wSiom 1000 - - 520 s - 530 B 400 684 525 665 410 p 520 s 540 - 395 587 493 627 s - 1500 390 - 650 - 610 p | | %08 | | 748
Adsorption Ratio (SAR) [ 5 - - - - - - - - 5 252 142 231 5 - 5 - - 5 5 122 131 193 - - - - 5 5 - - - 116 03
tal Suspended Solds (TSS) mg/ - Soe note” - 2 73 33 0 4 10 125 66 390 <30 7 15 a1 4 8 EE] 139 54 268 <30 - - - 30 19 87 27 87 8 74 <30
otal Dissolved Sofids (TDS) mg/ 5003500 - - 300 - 310 - 300 - 253 458 326 3 240 - 310 310 - 250 393 305 401 - - 920 220 - 400 - 360 - 455 652 356 480
CO, mg - p - 150 p 180 - 140 - 150 236 9 207 110 - 180 p 150 - 149 258 18 211 - - 500 1 - 220 - 170 ) 285 440 220 241
y CacOy) mg - Minimum 20 - 190 - 230 - 220 - 193 367 200 277 130 - 230 - 230 - 186 246 178 238 - - 460 1 - 200 - 210 - 244 180 136 50
icarbonate mg/ - - - 230 - 250 - 270 - 235 435 23 338 160 - 250 - 280 - 227 297 208 290 - - 560 140 - 240 - 260 - 298 214 148 182
rbonat mg - - - <05 - 11 - <05 - < 65 53 <10 <05 - 4 - <05 - <50 < 43 <10 - - <05 < - <05 - <05 - < <50 86 <10
Hydroxide mg/ - < N - <05 N <05 N . <10 <10 <05 - <05 N <05 s <50 <5 <10 <10 - - <05 < - <05 - 5 N < <50 < <10
cium mg/ - - - - E) - - 3 527 S - a3 - 2 - 395 7. 8.2 452 - - 120 7 - - - 10; 61 544
fagnesium mg - - - - 17 - - 3 161 231 - 17 - 7 - 123 7 48 238 - - 51 1 - - - . 65 255
otassium mg - - - - 96 - - 66 1 987 573 - 99 - 1 - 859 1 01 826 - - 13 3 - - - 4.04 992 942
jum mg - - - p 54 p - X [Zx) 764 - 56 - 1 - 3.1 5 408 644 N N 120 32 - - - 57. 404 725
Chioride mg/ 100700 120 - - i) - - 2 : 136 199 - i - 5 - 15 2 41 152 - - % 3 - 5 - 21 34 544
luoride. mg 1 - - - - - - - - 0.130 0144 0139 0134 - - N - - - 0128 o1 0152 0129 - - - - - - - - - 0 01 0155 0149
uiphate mgll - 309429 - 58 - 38 - 37 - 296 494 684 631 ) - 3% - ] - 321 100 8.0 812 - B 240 % - % - 2 - 1 31 K 146
NA - B - 18 - 37 p 12 - 9.4 103 106 04 24 - 46 - 085 s 981 102 105 05 - p 095 EK] p 43 - 095 - 100 10, 07 108
Nutrients
mg - 003534 - 024 0.054 0022 0,037 - (L] 0059 026 00764 0.0374 05 003 0017 0,026 - 0033 <0.050 026 00177 0.0091 - - 14 074 0045 ol 0033 - 061 <0050 017 00192 0072
mg - 3 - 029 - 0011 - <001 - 0330 <0.020 <0.020 <0020 025 - <001 - <001 - 0217 <0020 <0.020 <0020 - - <001 033 - 0025 - <001 - <0020 <0.020 <0020 <0020
mg - 004:020° - 0015 - <0.01 - <001 - <0.010 <0010 <0.010 <0010 0,022 N <001 p <001 N <0010 <0010 <0.010 <0010 - - <0.01 0,039 - 0013 - <001 p <0010 010 <0010 <0.010
mg 100 - - 031 - 0011 - <0014 - 0330 <0022 <0.0500 <0.050 027 - <001 - <0014 - 0217 <0.022 <0.0500 <0050 - - <001 037 - 0,038 - <0014 - <0022 022 <0.050 <0.050
mg - - - - - - - - - - 45 139 - - - - - - - 73 238 - - - N - - - - - - - 906 225 138
Dissolved Kjeldahi Nirogen mg/ - - - - - - - - - 113 20 54 6 - - - - - - 097 0519 153 - - - 36 - - - - - - a1 718 73 5
Total Kjeldani Nitrogen (TKN) mg - p - 7 12 13 14 14 13 137 46 228 139 26 14 14 13 13 14 152 073 238 EBL - - 39 28 [ 15 13 18 23 198 906 225 138
Total mg/ - - - 017 [X] 0.12 X} 0.066 0,091 0114 0248 0.253 0276 033 0.17 016 014 0,094 0,099 0.183 0,095 0233 0.284 - - 05 034 014 019 025 026 [XT) 0.207 243 0.223 0231
Total Dissolved mg/ - - - 0.057 0,045 0.0% 0061 - 0029 0056 0223 0.0435 024 015 0.062 (X} 0,083 - 0,037 0,073 0,065 0.0523 0251 - - 053 X1} 0073 o 0.19 - 0,085 0071 184 00478 0181
otal Metal
Juminum 5 p - 092 p 034 - 046 - - [ oosss - 00327 028 - 066 p 061 - B - - - - - p 06 - 013 - 0043 p - [ om0 p 00338
imony mg - - - 00060 - <0.00060 - <0.00060 - - 0.00012 - 000015 <0.00060 - <0.00060 5 <0.00060 - - - - 5 - - - <0.00060 - <0.00060 - <0.00060 - - 0.00028 - 0.00014
rsenic mg (X0 0,005 - 0013 - 0022 - 002 - - - 00033 00018 - 0025 - 0019 - - - - - - - - 0.002 - 0.0028 - 0,003 - - - 000372
Sarium mg - - - 062 - 061 - 063 - - 00426 - 00509 0059 - 047 - 059 - - - - - - - - 0053 - 0046 - 0039 - - 00186 - 00235
ron mg 056.0° 15 - 064 - 081 - 087 - - 0.125 - 0.092 005 - 081 p 086 - p - - p - - p 0,055 - 0,088 - on p - 0115 s 0.142
admium mg 0.0082 _|0.00014-0.00037 - <0.000020 - <0.000020 - <0.000020 - - <0.0000050 - <0.0000050 0.000021 - <0.000020 - <0.000020 - - - - - - - - 0.000031 - <0.000020 - <0.000020 - - 0.0000054 - <0.0000050
Shromiu mg/ 0.008° 0001° - <0.0010 - <0.0010 - <0.0010 - - 0.00010 - <0.00050 <0.0010 - <0.0010 - <0.0010 - - - - - - - - 0.0016 - <0.0010 - <0.0010 - - 0.00028 - <0.00050
Cobatt mg/ 005 0.001-0.0018 " - 0.00039 - <0.00030 - <0.00030 - - - - 0.00017 0.00078 - <0.00030 - <0.00030 - - - - - - - - 0.00081 - 0.00043 - <0.00030 - - - - 0.00016
Copper mg 021.0° 0.007° - 0.001 - 0.0005 - <0.00020 - - 0.00051 - 0.00056 0,002 - 000079 p 00002 - p - - p - - p 00028 - 0.001 - 000023 p - 000079 - <0.00050
ron mg 5 - - 063 - 03 - 023 - - 0.183 - 022 15 - 046 - 022 - - - - - - - - 16 - 076 - 051 - - 0417 - 0337
Lead mg) 02 0.0027-0.0070 ¢ - 000023 - <0.00020 - <0.00020 - - 0.000093 - 0.000056 0.00048 - <0.00020 - <0.00020 - - - - - - - - 0.00086 - 0.00036 - <0.00020 - - 0.000213 - 0.000081
fanganese mg/ 02 - - 014 - 0,069 - 024 - - 00578 - X112 016 - 0071 - 0064 - - - - - - - - 012 - 007 - 0.031 - - 00282 - 00165
ercury mg - 0.000005 - - p - - - - - <0.0000050 - <0.0000050 - - - - - - p - - p - - p - - - - - p - <0.0000050 B <0,0000050
ickel mg 02 0,047-021° - 0016 - 00091 - 0.001 - - 0.00154. - 0.00127 .0032 - 0.0012 - .0012 - - - - - - - - 0038 - 0018 - 00013 - - 000222 - 000151
Selenium mg/ 002 0.002 - 00020 - <0.00020 - <0.00020 - - 0.000100 - 0.000117 <0.00020 - <0.00020 - <0.00020 - - - - - - - - 00021 - <0.00020 - <0.00020 - - 0.000165 - 0.000143
I@m [ - s00025 - oooto : o000 : oo - : o010 - “Soo00io | o000 - ZSooolo : o010 : : - : : - : : o000 : oo - Zsoooo : - o010 : o010
Thallum - 0.0008 - 00020 N <0.00020 N <0.00020 <0.00020 5 <0.00020 N <0.00020 <0.00020 N <0.00020 N <0.00020
|Uranium mg 0ot 0015 - 0016 - 00087 - 00071 - - 000128 - 0.000966 00083 - 0.00091 - 0007 - - - - - - - - 00072 - 0013 - 0.00048 - - 000114 - 0.000339
Zinc. mg 5° 003 - 0031 - <0.0030 - 0034 - - <0.0030 - <0.0030 0054 - <0.0030 - <0.003 - - - - - - - - 0079 - 0030 - 00033 - - <0.0030 - <0.0030
Dissolved Metals
iron I mol | B I 03 I - [ o032 | - | 019 | - [ <000 | - T B I B [ o3 | oosa [ o7 ] - T 02 I 5 [ ooe2 | 5 I - | - [ o2a7 [ 0037 | - | - [ ooss |06 | - [ 03 | - | 02 [ - | - | - [ oiz2 0077
oliforms
‘otal Coliforms | cruioomL | - | - | - | - | - | - | - | - | - | - | 2900 | - | 2420 | - | - | - | - | - | - | - | 2400 | - | 2420 | - | - | - | - | - | - | - | - | - | - | 4100 | - 1120
Col [ crunoomL | 0 ] - [ R - [ - [ - I - [ - [ - I - [ <t [ - I 4 [ - [ - I - [ - [ - I - [ - [ < I - [ 21 [ - I - [ - [ - I - [ - [ - I - [ - [ - I < [ - 14
ycycli PAHS)
Benzo(a) pyrene [ mor ] - [ ooo00ts ] - [ - [ - I - [ - [ - I - [ - [ - I - [ - [ - I - [ - [ - I - [ - [ - I - [ - [ - I - [ - [ - I - [ - [ - I - [ - [ - I - [ - [ - -
henols
T 5 [ oo | 5 I . T . T . T <ooom080 | 5 T . T - [ <0050 | . [ <oo00t0 | 5 T . T . [ <0000 | . T B T 5 T . T - T 5 T . T - T 5 T . T - T 5 [ <o000080 | - T 5 T . [ <oo00s0 | . 000010
rbicides
mg/ - - - - - - <0.000080 - - - <0.00010 - <0.000050 - - - <0.000080 - - - - - - - - - - - - <0.000080 - - - <0.00010 - <0.000050
mg/ - - - - - - <0.000080 - - - 0010 - <0.000050 - - - <0.000080 - - - - - - - - - - - - <0.000080 - - - <0.0010 - <0.000050
mg/ - 0,004 - - - - <0.000050 - - - <0.00010 - <0.000050 - - - <0.000050 - - - - - - - - - - - - 00015 - - - 0.00085 - 0000073
mg - 0025 - - - - <0.000080 - - s 0010 - <0.000050 - - p <0.000080 - p - - p - - s - - s - <0.000080 p - - <0.0010 - <0.000050
mg - - - - - - - - - - <0.00010 - <0.000050 - - - - - - - - - - - - - - - - - - - - <0.00010 - <0.000050
mg/ 0.00044 0,005 - - - - <0.00002 - - - <0001 - <0.000050 - - - <0.00002 - - - - - - - - - - - - <0.000020 - - - <0001 - <0.000050
mg/ - - - - - - - - - - <0.0010 - 00024, - - - - - - - - - - - - - - - - - - - - <0.0010 - <0.00056
mg 0.000008 001 - - s - <0.0000050 p - - 000010 - 00010 p - - 0.0000054 - - - - - p - - p - - p 0.00016 - p - <0.00010 p 00010
mg/ 0.021 0.00005 - - - - <0.000020 - - - 0010 - <0.000050 - - - <0.000020 - - - - - - - - - - - - <0.000020 - - - <0.0010 - <
mg/ 0.00004 00026 - - - - <0.000020 - - - <0.0001 - = - - - 0.000026 - - - - - - - - - - - - 0.0001 - - - < -
mg/ - - - - - - - - - - <0.0010 - <0.000050 - - - - - - - - - - - - - - - - - - - - <0.0010 - <0.000050
mg - 0013 - - p - <0.000080 p - - <0.0010 - <0.000050 p - - <0.000080 - - p - - p - - p - - p 0.00065 - p - 0.00057 p <0.000050
mg - 0,029 - - - - <0.000080 - - - <0.0010 - 00010 - - - <0.000080 - - - - - - - - - - - - <0.000080 - - - <0.0010 - <0.00039
mg - - - - - - - - - - <0.00010 - <0.000050 - - - - - - - - - - - - - - - - - - - - <0.00010 - <0.000050
mg/ - s - - p - - p - - <0.00020 - 00010 - - - - - - - - - p - - p - - p - - p - 00020 p <0.00010
mg/ - - - - - - - - - - <0.00020 - 00010 - - - - - - - - - - - - - - - - - - - - .0 - <0.00010
mg/ 001 00018 - - - - - - - - <0.00020 - <0.000050 - - - - - - - - - - - - - - - - - - - - <0.00020 - <0.000050
mg/ - - - - - - - - - - 00020 - <0.000050 - - - - - - - - - - - - - - - - - - - - <0.00020 - <0.000050
mg - 0.00001 - - - p - - p - <0.00020 - 10 p - - p - - p - - p - - p - - p - - p - <0.00020 p 00010
mg - - - - - - - - - - <0.00050 - 00050 - - - - - - - - - - - - - - - - - - - - 00050 -
mg - 0.0002 - - - - - - - - = - <0.000050 - - - - - - - - - - - - - - - - - - - - - <0.000050
mg/ - 001 - - - - - - - - <0.00050 - 00020 - - - - - - - - - - - - - - - - - - - - 00050 - <0.0002
mg - 0.000002 - - p - - p - - <0.00020 - <0.00010 p - - p - - p - - p - - p - - p - - p - 000 p 00010
mg 0.0005 0,002 - - - - - - - - <0.00020 - 00010 - - - - - - - - - - - - - - - - - - - - 00020 - <0.00010
iazinon mg - 00017 - - - - - - - - <0.00020 - 00010 - - - - - - - - - - - - - - - - - - - - <0 - <0.00010
iclofop-methy! mg/ 0.00024 0061 - - - - - - - - <0.00020 - 00010 - - - - - - - - - - - - - - - - - - - - 00020 - <0.00010
imethoate mg - 0062 - - p - - p - - <0.00020 - 00010 - - - - - - - - - p - - p - - p - - p - 00020 p <0.00010
alathion mg/ - 0001 - - - - - - - - 000020 - 00010 - - - - - - - - - - - - - - - - - - - - 000020 - <0.00010
etolachior mg/ 0028 0078 - - - - - - - - <0.00020 - 00010 - - - - - - - - - - - - - - - - - - - - 00020 - <0.00010
fbuzin mg/ 0.0005 001 - - - - - - - - 0010 - 00010 - - - - - - - - - - - - - - - - - - - - 0010 - <0.00010
arathion mg - 0000013 - - p - - p - - <0.00020 - <0.00010 p - - p - - p - - p - - p - - p - - p - <0.00020 p 00010
i mg/ - - - - - - - - - - <0.00020 - 00010 - - - - - - - - - - - - - - - - - - - - 00020 - <0.00010
Phorate mg/ - - - - - - - - - - <0.00020 - 00010 - - - - - - - - - - - - - - - - - - - - 00020 - <0.00010
rometon mg/ - - - - - - - - - - <0.00020 - <0.00010 - - - - - - - - - - - - - - - - - - - - <0.00020 - <0.00010
rometryn mg/ - p - - s p - s p - <0.00020 p <0.00010 - p - - p - - p - s p - s p - s p - s p <0.00020 - <0.00010
Propazine mg - - - - - - - - - - <0.00020 - <0.00010 - - - - - - - - - - - - - - - - - - - - <0.00020 - <0.00010
imazine mg 0.0005 001 - - - - - - - - 00020 - <0.00010 - - - - - - - - - - - - - - - - - - - - <0.00020 - <0.00010
emephos mg/ - - - - - - - - - - <0.0010 - <0.0010 - - - - - - - - - - - - - - - - - - - - 0010 - <0.0010
erbufos mg - s - - - p - - p - 00020 p <0.00010 - p - - p - - p - - p - - p - - p - - p <0.00020 - <0.00010
rbutyn mg - - - - - - - - - - 00020 - <0.00010 - - - - - - - - - - - - - - - - - - - - <0.00020 - <0.00010
iallate mg - 0.00024 - - - - - - - - 00020 - <0.00010 - - - - - - - - - - - - - - - - - - - - <0.00020 - <0.00010
iuraiin mg/ - 0.0002 - - - - - - - - <0.00020 - <0.00010 - - - - - - - - - - - - - - - - - - - - <0.00020 - <0.00010
Notes:

2018, y for Alberta Surface Waters. Water Policy Branch, Alberta
Environment and Parks. Edmonton, Alberta. Table 1 Surface water quality guidelines for the protection of freshwater aquatic lfe
(PAL). Most conservative values applied (chronic or acute). Table 2 quality guideli th

water uses, for irfigation . Tabi a for recreation

# Maximum increase of 25 gL from background (M2)

 Guideline is crop-specific

“ Guideline varies with hardness. Values shown based on hardness range of 88 mgiL to 515 mglL.

‘ PH and temperaure. based on pH range of 6.54 to 11.26 and temperature range of 0.3 °C

0248°C

© Guideline varies with chloride. Values shown based on chioride range of 3.31 mglL. to 119 mglL.
7 Maximum increase of 8 NTU from background (M2)

© Guideline is for Chromium VI

 Guideline varies with pH. Values shown based on pH range of 6.54 10 9.58

~"No applcable guideline or not analyzed

BOLD - Greater than Agricultural guideline.

Red - Greater than Recreation / Aestheics guidel
Italc - Detection lmit greater Iberta Surf y
NIA - Not applicable.
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2021 AND 2022 WATER QUALITY SAMPLING PROGRAM FOR THE STURGEON RIVER WATERSHED
FILE: ENW.EENW03601-01

Table 1: Surface Water Analytical Results (Including Historical Results) 2017 - 2022

Location [ M2 i
Field ID| M11 M1 M11 M11 M1 | M11 M11 I M1 | M11 | M1 M1 M11 M11 M12 M2 M12 M12 M2 M12 M12 M12 M12 T | T I | T | T I iz] | T | T I izl
Sample Date| 21-Dec-2016 19-Jan-2017. 16-Feb-2017 13-Apr-2017. 16-May-2017 | 20-Jun-2017 26-Jul-2017 | 28-Aug-2017 | 20-Sep-2017 |  8-Apr-2021 18-Aug-2022 17-Feb-2017. 13-Apr-2017. 16-May-2017 20-Jun-2017 26-Jul-2017 28-Aug-2017. 20-Sep-2017 13-Apr-2017 | 17-May-2017 | 21-Jun-2017 | 27-Jul-2017 | 19-Sep-2017 | 2 2021 30-Aug-2021 29-Apr-2022 18-Aug-2022
L v Sapaty | GaPaty | 3Pty | adPaty | 3aPaty | 3apaty | orapany | | aapaty | 2575088 2206724 Gapaty | aaPaty | 3aPaty | adPany 3nd Party Sapaty | adpary | 12633873 £02202900 3aPaty | adPaty | SaPaty | adpaty | aaPaty | L2579106 02206724
Laboratory Sample 10| raPay | 3rPaty | 3aPaty | 3aPaty | 3aPaty | 3aPaty | 3wPaty | 3wPaty |  3dPaty | 25750862 E02206724-002 30Paty | 3aPaty | 3wPaty | 3dPany 3aPaty | 3aPaty | 3uPaty | 02206724001 | 3dPaty | GraPaty |  araPaty |  araPaty |  arapay | 125791061 £02206724-008
Waters'
Foremeter ‘ o Agricultural PaL Recreation
o
lld Electric Conductiv uSicm 1000 - p 1162 1149 1269 624 463 725 738 61714 58661 | sess | 11022 990 727.00 1238 1396 620 73 729 667 61484 57412 | 818 | 96551 1220 73625 749 543 649 663 66598 5089 564, 930 71580
ield Dissolved Oxyger mg/L - Minimum 5 - - 62 9.2 - - - - - - | 1017 i 8.88 11.52 7.26 - - - - - - i 8.16 - - - - - 45 9.44 1119 9.59
ield Total Dissolved Solids (TDS) mglL 500-3500 - - - - - - - - - - - | 4542 | 640 470 - - - - - - | 480 - - - - - 2744 367.27 880 470
ld Temperature c - - . 09 006 01 766 113 7989 T84 18 557 06 8.1 792 2189 099 [XE— 7076 To87 969 786 951 7995 248 Tis7 6.4 7921 598 X 7.4 a6t 7983
feld Turbicity U - See note” 50 - - - - - - - - - 485 38455 082 - - I - - N - - - o - N N - N 21 .61 113 0.06
feld pH pH Units - 6590 5090 [Lss 69 7 769 7.96 797 7.93 793 812 827 7.89 75 7 | 7.94 814 83 841 823 844 824 768 773 7.55 731 794 05 8.4 89 803
Routine
H oH Units . 6590 5080 5 778 T T 509 5 518 . 818 820 | 84 [ &i . 769 5 T B [ 851 . 52 5 827 795 . o1 s - id 505 :
EC) uSlom 1000 - - - 1200 | i - 720 - 650 - 742 1080 | 579 | 714 - - 1400 i 400 | | 720 - 640 - 725 480 - 620 - - 457 578 721
odium Adsorption Ratio (SAR) A 5 - 5 - - 5 5 - 5 5 - 144 115 165 - - - 5 5 - 17 - - - - - - 107 116
ndod Soids (TSS) ng - Seonoto? - - - 3 33 o7 7 a7 w7 _ a2 . g . H;@s i3 % &7 54 T 0 s o7 0 7 700 Py
otal Dissolved Solds (TDS) mg 5003500 - - - 50 230 - 440 - 390 - 470 1 360 57 - - 810 230 - 450 - 380 - 459 280 - 390 - - 278 367 486
[raranes 2 Gac, mg - - p - 410 120 - 270 - 200 p 298 515 219 244 - p 570 120 p 260 - 200 - 243 180 - 290 p - 224 258 320
Akalinity (ital as CaC0s) mg/ - Minimum 20 - - 360 120 - 200 - 220 - 255 238 iEI) 155 - - 420 110 - 210 - 200 - 168 170 - 260 - - 220 231 324
icarbonate mg - - - - 440 140 - 250 - 260 - 290 152 189 - - 510 140 - 240 - 250 - 204 210 - 310 - - 269 282 395
arbonate mg - - - - <05 <05 - <05 - <05 - <51 <50 38 <10 - - <05 <05 - 3 - <05 - <10 <05 - <05 - - < <0 <10
yaroxide mg - - < - <05 < - <05 N <05 < < <50 <10 <10 - - <05 <05 - <05 - <05 - <10 <05 - <05 z 5 <10 <10
alcium mg - - - - 7 - 7 - 4 - 129 597 0 - - 140 - 6 - a - 59.2 - 5 - 722 88
tagnesium mg - - - - 1 - 7 - 21 - 468 170 23 - - 54 - 4 - 2 - 232 - - - 1 188 2
otassium mg - - - - 1 - 7 - 94 - 643 105 7.8 - - 1 - X - 8 - 818 - Y - - 1 671 ari
odium mg - - p - 100 s 6 - 64 B 751 384 593 - p 130 - 5 N 5 < 612 54 5 3 - N 9. 387 arT
Chioride mg 100700° 120 - - 58 - 2 - 28 - 8.1 348 ] - - 87 - 3 - 2 - 475 - bl - - 2 2. 167 198
uoride mg 1 - - - - - - - - - - - 0145 0.200 0.152 0147 - - - - - - - - - 0.145 - - - - - 0.136 0.130 013 015
iphate mg - 309.429° - - 230 240 50 - 120 - 8 - 122 373 717 5 - - 240 50 - 130 - 2 - 134 ) - 61 - - 23 231 6.0 515
NA - - p - 09 095 26 - 52 - 059 p 976 105 105 04 - p 1 26 p 33 - 12 - 103 33 - 59 p - 103 103 08 106
utrients
Ammonia as N mgl - 003-53.4° - - - 097 068 0.091 0021 0034 - 033 0114 ot 00183 0.0374 - B i1 076 0.095 0015 0.032 - 0036 <0.050 026 | 00318 | 00094 028 0063 0,035 0037 0034 <0.050 0033 00479 00393
Nitate (as NON) mg - 3 - - <001 <001 032 - 0023 - <001 - 0113 <0.020 <0.020 <0020 - - 0.024 033 - <001 - <001 - 0.160 <0.020 <0020 <0.020 018 - 051 - - 0.064 0.034 <0.020 0064
Nitite (a5 NON) mg - 004-020° - - <001 <0.01 0,044 - <001 N <001 p <0010 010 <0010 <0010 - p <001 0038 p <001 - <001 - <0010 <0010 <0010 <0010 0013 - 0021 p - <0010 <0010 <0010 <0010
Nirate and Nitrate (as N) mg 100 - - - <002 <0.01 036 - 023 - <0014 - 0113 022 <0.0500 <0050 5 - 0,024 037 - <0.01 - <0014 - 0.160 <0022 <0.0500 <0.050 02 - 053 - - 0.064 034 <0.0500 0.064
Total Nitrogen mg - - - - - - - - - - - - - 699 215 5 - - - - - - - - - - 881 221 - N - - - - - 883 109 -
Dissolved Kjeldah Nitrogen mg - - - - - 27 - - - - - - 076 532 152 - - - 25 - - - - - - 143 709 142 - - - - - - 1.00 663 123 -
Total Kjeldahi Nitrogen (TKN) mg - - p - - 3 27 5 14 14 7 19 178 699 215 4 - p 29 3 14 12 12 13 6 143 881 221 i 7 1 15 11 095 120 85 109 128
Total mg - - - - - 048 033 [X02 014 017 019 015 0.180 061 0.241 0.119 - - 025 0.3 018 ] 0.097 015 0.16 0207 046 0.258 00797 022 0.1 024 013 0.082 0099 107 0.145 0.497
Phosphorus - Total Dissolved mg/ - - - - - 0.037 0.15 or7 0.089 008 - [X] 0,064 033 00474 00827 - - 0.0087 04 o072 0049 0.067 - 0.082 0070 031 0233 0.0626 04 0039 016 007 0048 0033 068 00427 0445
fotal Metals
juminum mg 5 - p - - s 061 - 0,046 - 063 B - - ) - - p - p 0038 - 056 - p - - p 0,056 - 023 - - p - - -
Antimony mg - - - - - - <0.00060 - <0.00060 - <0.00060 - - - - - - - - - <0.00060 - <0.00060 - - - - - <0.00060 - <0.00060 - - - - - -
enic mg 016 0,005 - - - - 0.0021 - 0.0027 - 003 - - - - - - - - - 00024 - 0029 - - - - - 00011 - 0.0022 - - - - - -
arum mg - - - - - - 0,058 - 0051 - 038 - - - - - - - - - 0052 - 038 - - - - - 006 - 0078 - - - - - -
mg 0560° 15 - - - - 0.057 - 009 - 004 B - - - - - - - - 0086 p 088 - p - - p 051 - 055 - s s - - -
admium mg 0.0082__|0.00014-0,00037 - - - B 35 - <0.000020 - <0.000020 - - - - - - - - - <0.000020 - <0.000020 - - - - - <0.000020 - <0.000020 - - - - - -
hromium mg/ 0.008° 0.001° - - - - - 0010 - <0.0010 - - - - - - - - - <0.0010 - <0.0010 - - - - - <0.0010 - <0.0010 - - - - - -
obalt my 0.05 0.001-0.0018° - - - - 0.001 N 000038 - <0.00030 - - - - - - - - - 0.00033 - <0.00030 - - - - - 0.00031 - 0.00034 - - - - - -
opper mg 02:10° 0.007° - - - - 0.0035 - 0.00094. - 00048 - - - - - - - - 00045 - 00011 - 0.00068 - p - - p 0.00085 - 0,002 - - p - - -
ron mg/ B - - - - - 22 - 067 - 054 - - - - - - - - 32 - 055 - 042 - - - - - 1 - 063 - - - - - -
ead mg/ 02 0.0027-0.0070 * - - - - 0.0012 - 0.00024 - 0.00025 - - - - - - - - 00017 - <0.00020 - 0.00021 - - - - - <0.00020 - <0.00020 - - - - - -
tanganese mg 02 - - - - - 013 - 0.087 - 0077 - - - - - - - - 02 - 0041 - 0052 - - - - - 023 - on - - - - - -
fercury mg/ - 0.000005 s - - p - - - - - p - - - - - B - - s - - - - p - - p - - - - - p - - -
ickel mg 02 0047-021° - - - - .0045 - .0023 - 00019 - - - - - - - - 0.0057 - .0023 - 0021 - - - - - 0013 - 0017 - - - - - -
Selenium mg 002 0.002 - - - - 00020 - <0.00020 - <0.00020 - - - - - - - - <0.00020 - 00025 - <0.00020 - - - - - 00020 - 00038 - - - - - -
Siver mg - 000025 - - - - <0.00010 - <0.00010 - <0.00010 - - - - - - - - <0.00010 - <0.00010 - 00010 - - - - - 00010 - <0.00010 - - - - - -
Thallum mg - s <0.00020 N <0.00020 - <0.00020 <0.00020 p 10002 N <0.00020 <0.00020 - 00020
ranium mg 001 0015 - - - - 00078 - 0014 - .00069 - - - - - - - - 0008 - 0014 - 000 - - - - - 0012 - 0018 - - - - - -
in mg 5 0,03 - - - - 7 - <0.0030 - <0.0030 - - - - - - - - 0012 - 0041 - 0036 - - - - - 0030 - 0032 - - - - - -
Dissolved Metals
ron TS T s [ - [ - esnes FS £ I R EE B X R R — T [ omi [ oo P o emn - [ o [ - [ om [ - [ - [ - om [ oo [em - [ ow [ - [ - [ - [ - [ o [ o
oliforms
otal Coliforms |_crurioomL - I - [ - I - I - [ - I - I - [ - I - I - [ - I - [ om0 | - I 649 - [ - - I - [ - I - I - [ - I - I - [ 510 - [ s - I - I - [ - I - I - [ 2s00 ] - [ a0
-Col [ crurtoom. 0 | - [ 0 ] - I - [ - [ - I - [ - [ - I - [ - [ - [ s ] - [ 12 - [ - - I - [ - [ - I - [ - [ - I - [ =< - I 15 - [ - I - [ - [ - I - [ =< [ - I 3
ic Aromati (PAHS)
[ mgt - [_ooo00ts | - [ - [ - [ - I - [ - [ - I - [ - [ - I - [ - [ - I - - [ - - [ - [ - I - [ - [ - I - [ - [ - - [ - - I - [ - [ - I - [ - [ - I - [ -
henols
[ mgL - [ ooos ] - [ - I - [ - [ - I - [ - [ <0000080 ] - [ - [ - I [ - [ - - [ - - I - [ - [ - [ <0.000080 ] - [ - I - [ - - I - - [ - I - [ 0000080 ] - I - [ - [ - I -
rbicides
4.5 mg - - - - - - - - - <0.000080 - - - - - - - - - - - - <0.000080 - - - - - - - - - <0.000080 - - - - -
mg - - - - - - - - - <0.000080 - - - - - - - - - - - - <0.000080 - - - - - - - - - <0.000080 - - - - -
mg - 0,004 - - - - - - - 0.00007 - - - - - - - - - - - - 0.00018 - - - - - - - - - <0.000050 - - - - -
mg - 0.025 - - - - - - p <0.000080 - p - - p - - p - - p - <0.000080 p - - p - - - N - <0.000080 5 N z 5 N
mg 0.00044 0,005 - - - - - - - <0.00002 - - - - - - - - - - - - <0.00002 - - - - - - - - - <0.00002 - - - - -
mg 0.000008 001 - - - - - - p 0.000015 - p - - p - - p - - p - 0.000036 p - - p - - - N - <0.0000050 5 N N 5 N
mg 0.021 0.00005 - - - - - - - <0.000020 - - - - - - - - - - - - <0.000020 - - - - - - - - - - - 5 - -
mgl 0.00004 0.0026 - - - - - - - 0.000038 - - - - - - - - - - - - 0.00004 - - - - - - - - - <0.000020 - - - - -
mg - 0013 - - - - - - p <0.000080 - - - - - - - p - - p - 000011 p - - p - - < - - <0.000080 5 N - 5 N
mg - 0.029 - - - - - - - <0.000080 - - - - - - - - - - - - <0.000080 - - - - - - 5 - - <0.000080 - - - - -
mg 001 0.0018 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
mg - 0.00001 B - - p - - p - - p - - p - - p - - p - - - - - p - - - - - - - - - - -
mg - 0.0002 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
mg - 00018 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
mg - 0.000002 - - - - - - - - - - - - ) - s ) - s ) - s ) - s ) - - B - - p - - B - -
mg 0.0005 0,002 - - - - - - - - - - - - - - - - - - - - - - - - - - 5 - - 5 - - 5 - - -
mg - | 000017 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
mg 0.0002¢ 0061 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
mg 0.028 0078 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
mg 0.0005 0.001 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
mg - 0.000013 p - p s - p s - p s - p - - - - - - - - - - - - - - p - - p - - p - - p
met mg - - p - - - - - - - - - - - - - p - - p - - p - - p - - s - - s - - s - - s
ropazine. mg - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
imazi mg 0.0005 001 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
emephos mg - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
erbufos mg - - B - p - - p - - p - - p - - p - - p - - p - - p - - p - - p - - p - - p
erbutyn mg - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
iallate mg - 0.00024 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
ifuraiin mg - 0.0002 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Notes:
' Alberta

(PAL)

. 2018 ty Alberta , Alberta
Environment and Parks. Edmonton, Alberta. Table 1 Surface water quality guidelines for the protection of freshwater aquatic life
» b A b .

itural

water

3 ‘Table 2 Water for
uses, for imigation and livestock water. Table 3 Surface water quality guidelines for recreation and aestheics.

# Maximum increase of 25 mglL from background (M2)
° Guideline is crop-specific

hardness. based 88 mglL to 515 mglL.
© Guideline varies with pH and temperature. Values shown based on pH range of 6.54 to 11.26 and temperature range of 0.3 °C

fline varies with chiorde. Values shown based on chioride range of 3:31 mg/L to 119 malL.
7 Maximum increase of 8 NTU from background (M2)

® Guideline is for Chromium VI

° Guideline varies with pH. Values shown based on pH range of 6.54 0 .58

“"No applicable guideling or not analyzed

BOLD - Greater than Agricultural guideline.

Red - Greater than Recreation / Aesthetics g
lalie greater than applicabi
N/A - Not applicable.

@ TETRA TECH
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Table 1: Surface Water Analytical Results (Including Historical Results) 2017 - 2022

2021 AND 2022 WATER QUALITY SAMPLING PROGRAM FOR THE STURGEON RIVER WATERSHED
FILE: ENW.EENW03601-01

Location 3 T4 6
Field ID| T3 I T3 | T3 | T3 I T3 T3 | T4 I T4 | T4 | T4 I T4 | T4 | | T6 | T6 | 6 I T6 | T6 | 6 I T6 | T6 | 6 T6
Sample Date|  12-Apr-2017 | 16-May-2017 | 20-Jun2017 | 27-Jul2017 | 12-Apr-2017 | 16-May-2017 | 21-Jun-2017 |  27-Jul-2017 | 28-Aug-2017 | 20-Sep-2017 | 8. 21 -Al 29-Apr-2022 18-Aug-2022 12-Apr-2017 | 16-May-2017 | 20-Jun2017 | 26-Jul-2017 | 28-Aug2017 | 20-Sep-2017 8-Apr-2021 30-Aug-2021 29-Apr-2022 18-Aug-2022
L v aaparty | ty | aapaty | Party | Japary | Pary | orapaty | Pay | aPaty | aapay | (2575086 02206724 Sapaty | aapay | Paty | 3aPaty | adpaty | araPary 12575086 12633873 02202900 | E0220672¢ |
Laboratory Sample 1| 3raPaty | 3raPaty | 3wPaty | 3uPaty | 3aPaty | 3aPaty | 3wPaty | 3aPaty | 3aPaty | adPaty | 1257508611 02206724012 | ardPaty | ardPaty | araPaty | daPaty |  SaPaty | 3raPary 125750863 £02202900-004 | E02206724-003 |
I Waters"
Parameter unit . Rocreation /
‘ Agricultural PAL reathatins
o
ield Electric Conductivit uSlom 1000 - - 295 291 442 425 411.51 482.7 442.73 150 484.39 675 728 826 685 592.66 584.72 7595 70347 1180 714.75 608 822 1239 1201 10634 11949 I 7636 | 1586.7 630 1261.3
lld Dissolved Oxyger mall - Minimum 5 - - - - - - 553 822 11.04 839 - - - - - - 11.01 10.1 1096 1065 - - - - - - | IR Y 1192 884
leld Total Dissolved Solids (TDS) mglL 500-3500 - - - - B - - 288.13 100 310 - - - - - - 399 45866 0 470 - - - - - - | 3993 | 10353 340 820
leld Temperature c - - - 693 1206 19.44 154 877 1794 925 2006 327 87 182 1556 2071 899 23 185 959 259 574 864 1993 186 1447 854 08 15.42 623 675
el NTU - See note” 50 - - - - - 11.08 131 513 - N - 5 N - 595 4.04 i 585 N - - - - - 539 741 003
fold pH pH Units - 6590 5090 7.06 764 741 7.31 791 848 s, | 802 754 791 816 753 7.96 809 834 845 7.99 826 78 7.97 7.93 795 753 7.89 6.54 814 HT
Routine
" o Units - 5590 5090 782 - - 772 17 78 506 - 532 - 5% 5 520 31 7o 54 B 5 51 5 X - T z 3
EC) uSiem 1000 - - - 430 - - 410 433 358 509 - 800 - 660 p 639 681 890 77 600 p 1200 - 1300 - |
odium Adsorption Ratio (SAR) A B - - - - - - - - 160 119 25 - 5 5 - 5 5 - 131 137 103 5 - - 5 - -
nded Soids (TSS) mg - Soe note” - 15 18 a7 17 0 49 14 176 54 53 33 87 27 15 i 85 38 540 8 0 6 a7 27 a1 67
otal Dissolved Solids (TDS) mg 500-3500° - - 70 - 250 - - 253 265 225 345 390 - 520 - 380 - 416 447 579 350 - 780 - 800 -
Hardness as CaCO. myl - - - 70 - 150 5 - 134 151 i} 129 250 - 390 - 270 p 292 303 368 316 17 p 390 - 330 -
Akalinty (total as CaCO,) mg - Winimum 20 - 83 - 170 - - 160 204 76.2 82 180 - 270 - 290 - 237 259 213 326 1 - 180 - 290 -
icarbonate mg/ - - - 100 - 210 - - 195 249 £ 22 220 - 330 - 360 - 289 31 260 384 14 - 220 - 360 -
arbonate mg - - - <05 - <05 - - <! < <10 <10 <05 - <05 - <05 - < <! <10 [ < - <05 - <05 -
yroxide mg - - - <05 - <05 N - <. < <10 <10 <05 N <05 - 5 B < <! <10 <10 - <05 - <05 -
alcium mg - - - - - - 40, 306 337 7 - 110 - 3 - 0. 4. 106 .3 - 9% - 5 -
tagnesium mg - - - - - - 1 848 109 1 - 27 - 22 - 1 22 22 244 - 6 - -
otassium mg - - - - - - 13 10 109 1 - a8 - 1 - 8 686 43 - 3 - -
odium mg - - p p - - 4 277 654 3 p I3 - a - 52.4 603 22 - 130 - 160 N
Chloride mg/ 100-700 120 - - - - K 4 156 34.1 A - 32 - 18 - ¥ 37.3 693 209 - 91 - 77 -
uoride mg 1 - - - - - - - 152 0,193 0.142 0.187 - - - - - - 5 162 0149 0161 - - - - - 5
iphate mg - 309429 - 30 - 2 - - 6 744 751 % % - 140 - 50 - 104 3 70 552 100 - 310 - 270 -
NA - - p 26 - 53 - - 996 108 105 112 12 - a4 - 057 p 96 105 04 00 17 p 43 - 073 -
utrients
Ammonia as N mg - 003.534° - 074 0,058 0,031 0,057 [X0) 112 0022 0.0354 017 0038 0024 0025 5 0027 0098 026 00488 0.0107 07 0.057 0045 0028 - 0028 0858 025 00315
Nitate (as NON) mg - 3 - 023 - 0052 - - 0210 <0.020 0374 <0020 043 - o - 0014 - 0147 023 0044 <0020 04 - 0012 - <0010 - 210 <0020 0317 <0020
Nitte (as NON) mo/ - 004-020° - 0032 N <001 - - 0.062 <0010 0,026 <0010 0.021 - <0010 - <0010 p 0014 010 <0010 <0010 0026 p <0010 - <0010 - 0089 <0010 0017 <0010
Nirate and Nitrate (as N) mg 100 - - 0.26 - 0,052 - - 0273 <0.022 0.400 <0.050 045 - 0,085 - 0014 - 0161 023 <0.050 <0.050 042 - 0012 - <0014 - 219 <0022 0334 <0.050
Total Nitrogen mg - - - - - - - - - 71 300 - - - - - - - - 751 113 - - - - - - - - 085 276 -
Dissolved Kjeldah Nitrogen mg - - - - - - - - 328 12 79 - - - - - - - 076 556 107 - - - - - - - 250 73 226 -
Total Kjeldahi Nitrogen (TKN) mg - - p 33 25 28 37 25 345 71 260 326 15 12 1 084 081 064 093 728 109 08 23 13 EX 1 066 059 286 985 243 29
Total mg - - - 043 046 066 049 05 0650 361 0.259 143 0092 0048 0,081 0,073 0.088 0,077 0117 075 0.072 0.0908 017 0,098 017 031 0,038 003 0.268 069 0311 0,057
Phosphorus - Total Dissolved mg - - - 028 029 044 021 023 0316 164 0.0884 114 0032 021 0,043 0,056 - 0.041 0053 051 00326 00998 [X] 0,039 0.065 023 - 0.0069 0.106 021 0,105 0.0296
otal Metals
juminum mg 5 - p 035 - o072 - - p - - - 004 - 0.067 - 16 p - - p - 012 p 062 - 017 - - 00523 - 0.0286
Antimony mg - - 5 <0.00060 - <0.00060 - - - - - - <0.00060 - <0.00060 - <0.00060 - - - - - <0.00060 - <0.00060 - <0.00060 - - 0.00015 - 0.00018
enic mg/ 0.16 0,005 - 00019 - 0039 - - - - - - 00017 - 00036 - 0.0039 - - - - - 0.0018 - 0026 - 0.0021 - - 0.00156 - 000193
arum mg - - - 0054 - 054 - - - - - - 006 - 0073 - 0079 - - - - - 0044 - 042 - 0053 - - 0.0527 - 00483
mg 0560° 15 - 0.12 - 043 - - - - - - 078 - 012 - 012 p - - p - 0064 p 074 - o1 - - 0135 - 0.106
admium mg 0.0082 |0.00014-0,00037 | - 0.00003 - <0.000020 - - - - - - <0.000020 - <0.000020 - <0.000020 - - - - - 0.000025 - <0.000020 - 0.000035 - - 0.0000118 - 0.0000128
hromium mg/ 0.008° 0.001° - 0.001 - <0.0010 - - - - - - <0.0010 - <0.0010 - <0.0010 - - - - - <0.0010 - <0.0010 - 0010 - - 0.00013 - <0.00050
obalt mg 005 0.001-0.0018° - 00013 - 0.00049 - - - - - - - <0.00030 - <0.00030 - - - - - 000072 - 0.00051 - 00012 - - - - .00
opper mg 02:10° 0.007° - 0.0032 - 0.0014 - - B - - - 0.00093 - 0.0018 - 0.00032 - - s - - 00033 - 00012 - 00014 - - 00015 - 000138
ron mg B - - 23 - 29 - - - - - - 039 - 048 - 068 - - - - - 11 - 082 - 13 - - 700 - 0.303
ead mg/ 02 0.0027-0.0070 * - 0.00064 - 0.00032 - - - - - - <0.00020 - <0.00020 - 0.00031 - - - - - 000031 - <0.00020 - 0.00074 - - 0.000084 - <0.000050
tanganese mg 02 - - 016 - 0036 - - - - - - [X] - 0.089 - 015 - - - - - X - 012 - [ - - 038 - 0.192
fercury mg/ - 0.000005 p - - - - - p - - p - - - - - p - - p - - p - - - - - <0.0000050 - <0.0000050
ickel mg/ 02 0047-021° - .0051 - 005 - - B - - - .0013 - .0014 - 0014 - - - - - 0.0055 - 0041 - 0053 - - 0.00516 - 000739
Selenium mg 002 0.002 - 00023 - 0004 - - - - - - <0.00020 - 00041 - <0.00020 - - - - - 00026 - 00031 - <0.00020 - - 0000233 - 0000259
Siver mg - 0.00025 - <0.00010 - 010 - - - - - - <0.00010 - 00010 - <0.00010 - - - - - 00010 - <0.00010 - <0.00010 - - <0.000010 - 0.000014.
Thallum mg - - <0.00020 N <0.00020 <0.00020 N <0.00020 - 00020 00020 z <0.00020 - 00020
ranium mg 001 0015 - 00037 - 00054 - - - - - - X - 0016 - 0012 - - - - - 0015 - 0021 - 001 - - 000177 - 0.00174
in mg 5 0.03 - 0071 - 0,003 - - - - - - <0.0030 - <0.0030 - <0.0030 - - - - - 0054 - <0.0030 - 005 - - <0.0030 - <0.0030
Dissolved Metals
on S S T ESER s s ENSER w5 S R - EE 150 -5 S S I R 1~ S S R R oo | soow  [IGANI - [eAm - [ wew [ - [ - [ - [owm oos
oliforms
otal Colforms [ cruroomL | 5 T - T - T . T - T 5 T . T - 5 a0 | - [ e . T - T 5 T . T - T 5 T . ) 5 [ 203 - T 5 T 5 T - T 5 T - T - [ 20 | 5 866
-Col | cruroom. ] 0 | - [ 0 - I - [ - [ - I - - < I - [ 1 - I - [ - [ - I - [ - [ - [ 1 - [ - [ - [ - I - [ - [ - I - [ < [ - 16
lycycic Aromati (PAHS)
[ mgt ] - [_ooo00ts | - [ - [ - [ - I - [ - - - [ - [ - - [ - [ - I - [ - [ - I - [ - - I - - [ - I - [ - [ - I - [ - [ <0.0000050 ] - -
henols
[ mr ] 5 T oooos | . I 5 T 5 T - [ <0000 | B . . T . T - 5 T : T . [ <0000 | B T . T . T : . T 5 : T . T . T <oo00080 | . T . T B [ <oo00s0 | . 000010
rbicides
4.5 mg - - - - - - <0.000080 - - - - 5 - - - <0.000080 - - - - - - - - - <0.000080 B - - <0.00010 - <0.000050
mg - - - - - - <0.000080 - - - - - - - - <0.000080 - - - - - - - - - <0.000080 - - - 0010 - <0.000050
mg - 0004 - - - - <0.000050 - - - - - - - - 00003 - - - - - - - - - 00011 - - - <0.00010 - <0.000050
mg - 0025 p - N - <0.000080 s - - p - < - - <0.000080 - - - p - N - - - <0.000080 - - p 0010 N <0.000050
mg - - - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.00010 - <0.000050
mg 0.00044 0,005 - - - - <0.00002 - - - - - - - - <0.00002 - - - - - - - - - <0.00002 - - - <0001 - <0.000050
mg - - - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.0010 - 00131
mg 0.000008 001 - - - - <0,0000050 - p - - p - - p 0.000093 - p - - p - - - - 0.00022 p N - <0.00010 - 00010
mg 0.021 0.00005 - - 5 - <0.000020 - - - - 5 - - - <0.000020 - - - - 5 - - - - <0.000020 - - - 0010 - <0.000050
mg 0.00004 0.0026 - - - - 0.000045 - - - - - - - - 0.00036 - - - - - - - - - 0.0001 - - - <0.0001 - <
mg - - - - - - - - - - - - - - - N - - - - - - - - - - - - B <0.0010 - <0.000050
mg - 0013 B - - - <0.000080 - p - - p - - p 0.00019 - p - - p - - - - 0.00059 p 5 - <0.0010 5 <0.000050
mg - 0,029 - - - - <0.000080 - - - - - - - - <0.000080 - - - - - - - - - <0.000080 - - - <0.001 - 00021
mg - - - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.00010 - 000050
mg - s p - - p - - p - - p - - p - - p - - p - - p - - p - - <0.00010 - 00010
mg - - - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.00010 - 00010
zi mg 001 0.0018 - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.00010 - <0.000050
Atrazine-desethy! mg - - - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.00010 - <0.000050
Azinphos-methyl mg - 0.00001 s - - p - - p - - s - - s - - s - - s - - p - - p - - 000010 - 10
Bendiocarb mg - - - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.00050 - 00050
arbaryl mg - 0.0002 - - - - - - - - - - - - - - - - - - - - - - - - - - - = - <0.000050
arbofuran mg - 00018 - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.00050 - 00020
hiorpyrifos mg - 0.000002 B - - p - - p - - p - - p - - p - - p - - p - - p - - <0.00010 - <0.0001
nazine mg 0.0005 0,002 - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.00010 - 00010
iazinon mg - 00017 - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.00010 - 00010
iclofop-methy! mg 0.0002¢ 0061 - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.00010 - <0.00010
imethoate mg - 0062 - - - p - - p - - s - - s - - s - - p - - p - - p - - <0.00010 - 00010
alathion mg - 0001 - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.00010 - 00010
fetolachior mg 0028 0078 - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.00010 - 00010
ftribuzn mg 0.0005 0.001 - - - - - - - - - - - - - - - - - - - - - - - - - - - 0010 - 00010
arathion mg - 0.000013 - - - p - - p - - p - - p - - p - - p - - p - - p - - <0.00010 - <0.00010
mg - - - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.00010 - 00010
ate mg - - - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.00010 - 00010
rometon mg - - - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.00010 - <0.00010
rometryn mg - - s - - p - - p - - s - - s - - s - - p - - p - - p - - <0.00010 - 00010
ropazine. mg - - - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.00010 - 00010
imazi mg 0.0005 001 - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.00010 - 00010
emephos mg - - - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.0010 - <0.0010
erb. mg - s p - - - - - - - - p - - p - - p - - p - - p - - p - - <0.00010 - 00010
erbutyn mg - - - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.00010 - 00010
iallate mg - 0.00024 - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.00010 - <0.00010
ifuraiin mg - 0.0002 - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.00010 - <0.00010
Notes:
' Alberta. 2018. y Alberta , Alberta
Environment and Parks. Edmonton, Alberta. Table 1 Surface water quality guidelines for the protection of freshwater aquatic lfe
(PAL). i fe ic ricultural

3 cute). Table 2 Water for agr
water uses, for irigation and livestock water. Table 3 Surface water quality guidelines for recreation and aesthetics.

# Maximum increase of 25 mgL from background (M2)

88 mglL to 515 mglL.
range of 6.54 1o 11.26 and temperature range of 0.3 °C

* Guideline is crop-specific

‘ hardness.

: pH P

10248°C

° Guideline varies with chioride. Values shown based on chloride range of 3.31 maiL to 119 mglL.

7 Maximum increase of 8 NTU
® Guideline is for Chromium VI

from background (M2)

° Guideline varies with pH. Values shown based on pH range of 6.54 t0 .58

*-* No applcable guideline or not analyzed
BOLD - Greater than Agricultural guideine.

Red - Greater than Recreation / Aesthetics g
ter licab

lalie greater than bl
N/A - Not applicable.
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Table 2: Surface Water Quality Assurance/Quality Control Analytical Results

QAQC Type Duplicate
Field ID M7 DUP 1 M11 DUPLICATE 1 M12 DUP M8 DUP
Sample Date 8-Apr-2021 8-Apr-2021 RPD (%) Pass/Fail 30-Aug-2021 30-Aug-2021 RPD (%) Pass/Fail 29-Apr-2022 29-Apr-2022 RPD (%) Pass/Fail 18-Aug-2022 18-Aug-2022 RPD (%) Pass/Fail
Laboratory Report Number L2575086 L2575086 L2633873 L2633873 E02202900 E02202900 EO02206724 EO02206724
Laboratory Sample ID L2575086-6 L2575086-12 L2633873-11 L2633873-13 E02202900-012 | EO02202900-013 E02206724-005 | EO02206724-013
Parameter Unit ‘ RDL
Routine
pH pH Units 0.1 8.14 8.18 0.5 Pass 8.24 8.23 0.1 Pass 8.27 8.29 0.2 Pass 8.26 8.29 0 Pass
Electrical Conductivity (EC) uS/cm 2 400 420 5 Pass 1080 1080 0 Pass 544 542 0.4 Pass 627 627 0 Pass
Sodium Adsorption Ratio (SAR) N/A 0.1 - - - - 1.44 1.41 2 Pass 1.14 1.18 3 Pass 1.93 1.83 5 Pass
Total Suspended Solids (TSS) mg/L 3 12.5 11.5 - Pass 7.2 8.6 18 Pass 128 99.0 26 Fail <3.0 3 - Fail
Total Dissolved Solids (TDS) mg/L N/A 253 250 1 Pass 791 788 0.4 Pass 338 336 1 Pass 401 395 2 Pass
Hardness as CaCO; mg/L N/A 150 151 1 Pass 515 511 1 Pass 202 199 1 Pass 211 203 4 Pass
Alkalinity (total as CaCOj3) mg/L 2 193 190 2 Pass 238 240 1 Pass 125 125 0 Pass 238 238 0 Pass
Bicarbonate mg/L 5 235 232 1 Pass 290 292 1 Pass 152 152 0 Pass 290 289 0 Pass
Carbonate mg/L 5 <5.0 <5.0 - Pass <5.0 <5.0 - Pass <1.0 <1.0 - Pass <1.0 <1.0 - Pass
Hydroxide mg/L 5 <5.0 <5.0 - Pass <5.0 <5.0 - Pass <1.0 <1.0 - Pass <1.0 <1.0 - Pass
Calcium mg/L 0.5 39.8 40.0 1 Pass 129 127 2 Pass 56.2 55.3 2 Pass 45.2 441 2 Pass
Magnesium mg/L 0.1 124 124 0 Pass 46.8 47.2 1 Pass 14.9 14.7 1 Pass 23.8 22.6 5 Pass
Potassium mg/L 0.5 8.66 8.53 2 Pass 6.43 6.55 2 Pass 10.3 10.1 2 Pass 8.26 8.29 0 Pass
Sodium mg/L 1 35.1 33.8 4 Pass 75.1 73.2 3 Pass 38.6 37.8 2 Pass 64.4 60.1 7 Pass
Chloride mg/L 0.5 10.2 10.2 0 Pass 18.1 18.0 1 Pass 33.1 33.0 0.3 Pass 15.2 15.2 0 Pass
Fluoride mg/L 0.02 0.130 0.132 2 Pass 0.200 0.21 5 Pass 0.158 0.153 3 Pass 0.129 0.122 6 Pass
Sulphate mg/L 0.3 29.6 29.8 1 Pass 373 372 0.3 Pass 106 106 0 Pass 81.2 81.5 0 Pass
Nutrients
Ammonia as N mg/L 0.05 0.059 0.057 - Pass 0.011 <0.010 - Pass 0.0318 0.0262 - Pass 0.0091 0.0088 3 Pass
Nitrate (as NOz-N) mg/L 0.02 0.330 0.331 0.3 Pass <0.020 <0.020 - Pass <0.020 <0.020 - Pass <0.020 <0.020 - Pass
Nitrite (as NO,-N) mg/L 0.01 <0.010 <0.010 - Pass <0.010 <0.010 - Pass <0.010 <0.010 - Pass <0.010 <0.010 - Pass
Nitrate and Nitrate (as N) mg/L 0.02 0.330 0.331 0.3 Pass <0.022 <0.022 - Pass <0.0500 <0.0500 - Pass <0.050 <0.050 - Pass
Dissolved Kjeldahl Nitrogen mg/L 0.2 1.13 0.99 13 Pass 0.699 0.669 - Pass 1.42 1.37 4 Pass - - - -
Total Nitrogen mg/L 0.05 - - - Pass 0.532 0.551 4 Pass 2.21 2.01 9 Pass - - - -
Total Kjeldahl Nitrogen (TKN) mg/L 0.2 1.37 1.35 1 Pass 0.699 0.669 - Pass 2.21 2.01 9 Pass 1.1 1.05 6 Pass
Phosphorus - Total mg/L 0.02 0.114 0.115 1 Pass 0.061 0.061 - Pass 0.258 0.258 0 Pass 0.284 0.268 6 Pass
Phosphorus - Total Dissolved mg/L 0.02 0.056 0.058 - Pass 0.033 0.030 - Pass 0.233 0.269 14 Pass 0.251 0.252 0 Pass
Coliforms
Total Coliforms [ cFuroomL | 1 [ - [ - [ - [ - [ 3000 [ 2500 [ 18 [ Pass [ - [ - [ - - [ 2420 [ 2180 [ 10 Pass
E.Coli | crumroomL | 1 [ - [ - [ - [ - [ 1200 [ <1.0 [ - [ Fail [ - [ - [ - - [ 21 [ 33 [ 44 Fail
Notes:

RDL - Reportable detection limit

RPD - Relative Percentage Difference calculated as RPD(%)=(|V1-V2|)/[(V1+V2)/2])*100 where V1,V2 = concentrations of parent and duplicate sample, respectively.
"-" Indicates RPD not calculated or not analyzed. RPDs have only been considered where both concentrations are greater than 5 times the RDL

N/A - Not applicable

BOLD - RPD value greater than 20%
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Figure 1 Sturgeon River Sampling Stations

Figure 2a Field pH, pH, and Electrical Conductivity (EC) Trend Charts

Figure 2b Chloride, Sulphate, and Total Suspended Solids (TSS) Trend Charts

Figure 2c Total Dissolved Solids, Ammonia as N, and Total Kjeldahl Nitrogen (TKN) Trend Charts
Figure 2d Total Phosphorus and Dissolved Phosphorus Trend Charts

Figure 2e Total Arsenic, Total Chromium, Total Cobalt, and Total Manganese Trend Charts

RPT - 2021 - 2022 Water Quality Sampling Program, Sturgeon River Watershed, AB - IFU.docx @ TETRA TECH
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Figure 2a: Field pH, pH, and Electrical Conductivity (EC) Trend Charts
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Figure 2b: Chloride, Sulphate, and Total Suspended Solids (TSS) Trend Charts
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Figure 2c: Total Dissolved Solids, Ammonia as N, and Total Kjeldahl Nitrogen (TKN) Trend Charts
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Figure 2e: Total Arsenic, Total Chromium, Total Cobalt, and Total Manganese Trend Charts
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APPENDIX A

2022 SAMPLING LOCATION PHOTOGRAPHS
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Photo 2: Sampling Location M3. April 29, 2022.
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Photo 3: Sampling Location M4. April 29, 2022.

Photo 4: Sampling Location M7. April 29, 2022.

2 @ TETRA TECH
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Photo 5: Sampling Location M8. April 29, 2022.

Photo 6: Sampling Location M10. April 29, 2022.

3 @ TETRA TECH
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Photo 7: Sampling Location M11. April 29, 2022.

Photo 8: Sampling Location M12.
April 29, 2022.
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Photo 10: Sampling Location T3 (Riviere Qui Barre). April 29, 2022.

5 @ TETRA TECH
App A - 2022 Sampling Location Photographs.docx



2021 AND 2022 WATER QUALITY SAMPLING PROGRAM FOR THE STURGEON RIVER WATERSHED
FILE: ENW.EENW03601-01 | FEBRUARY 2023 | ISSUED FOR USE

Photo 11: Sampling Location T4.
April 29, 2022
(Atim Creek)

Photo 12: Sampling Location T6 (Little Egg Creek).
April 29, 2022
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LIMITATIONS ON USE OF THIS DOCUMENT

GEOENVIRONMENTAL

1.1 USE OF DOCUMENT AND OWNERSHIP

This document pertains to a specific site, a specific development, and
a specific scope of work. The document may include plans, drawings,
profiles and other supporting documents that collectively constitute the
document (the “Professional Document”).

The Professional Document is intended for the sole use of TETRA
TECH's Client (the “Client”) as specifically identified in the TETRA
TECH Services Agreement or other Contractual Agreement entered
into with the Client (either of which is termed the “Contract” herein).
TETRA TECH does not accept any responsibility for the accuracy of
any of the data, analyses, recommendations or other contents of the
Professional Document when it is used or relied upon by any party
other than the Client, unless authorized in writing by TETRA TECH.
Any unauthorized use of the Professional Document is at the sole risk
of the user. TETRA TECH accepts no responsibility whatsoever for any
loss or damage where such loss or damage is alleged to be or, is in
fact, caused by the unauthorized use of the Professional Document.
Where TETRA TECH has expressly authorized the use of the
Professional Document by a third party (an “Authorized Party”),
consideration for such authorization is the Authorized Party's
acceptance of these Limitations on Use of this Document as well as
any limitations on liability contained in the Contract with the Client (all
of which is collectively termed the “Limitations on Liability”). The
Authorized Party should carefully review both these Limitations on Use
of this Document and the Contract prior to making any use of the
Professional Document. Any use made of the Professional Document
by an Authorized Party constitutes the Authorized Party’s express
acceptance of, and agreement to, the Limitations on Liability.

The Professional Document and any other form or type of data or
documents generated by TETRA TECH during the performance of the
work are TETRA TECH'’s professional work product and shall remain
the copyright property of TETRA TECH.

The Professional Document is subject to copyright and shall not be
reproduced either wholly or in part without the prior, written permission
of TETRA TECH. Additional copies of the Document, if required, may
be obtained upon request.

1.2 ALTERNATIVE DOCUMENT FORMAT

Where TETRA TECH submits electronic file and/or hard copy versions
of the Professional Document or any drawings or other project-related
documents and deliverables (collectively termed TETRA TECH's
“Instruments of Professional Service”), only the signed and/or sealed
versions shall be considered final. The original signed and/or sealed
electronic file and/or hard copy version archived by TETRA TECH shall
be deemed to be the original. TETRA TECH will archive a protected
digital copy of the original signed and/or sealed version for a period of
10 years.

Both electronic file and/or hard copy versions of TETRA TECH's
Instruments of Professional Service shall not, under any
circumstances, be altered by any party except TETRA TECH. TETRA
TECH's Instruments of Professional Service will be used only and
exactly as submitted by TETRA TECH.

Electronic files submitted by TETRA TECH have been prepared and
submitted using specific software and hardware systems. TETRA
TECH makes no representation about the compatibility of these files
with the Client’s current or future software and hardware systems.

1.3 STANDARD OF CARE

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

consistent with the level of skill ordinarily exercised by members of the
profession currently practicing under similar conditions in the
jurisdiction in which the services are provided. Professional judgment
has been applied in developing the conclusions and/or
recommendations provided in this Professional Document. No warranty
or guarantee, express or implied, is made concerning the test results,
comments, recommendations, or any other portion of the Professional
Document.

If any error or omission is detected by the Client or an Authorized Party,
the error or omission must be immediately brought to the attention of
TETRA TECH.

1.4 DISCLOSURE OF INFORMATION BY CLIENT

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

1.5 INFORMATION PROVIDED TO TETRA TECH BY OTHERS

During the performance of the work and the preparation of this
Professional Document, TETRA TECH may have relied on information
provided by persons other than the Client.

While TETRA TECH endeavours to verify the accuracy of such
information, TETRA TECH accepts no responsibility for the accuracy
or the reliability of such information even where inaccurate or unreliable
information impacts any recommendations, design or other
deliverables and causes the Client or an Authorized Party loss or
damage.

1.6 GENERAL LIMITATIONS OF DOCUMENT

This Professional Document is based solely on the conditions
presented and the data available to TETRA TECH at the time the data
were collected in the field or gathered from available databases.

The Client, and any Authorized Party, acknowledges that the
Professional Document is based on limited data and that the
conclusions, opinions, and recommendations contained in the
Professional Document are the result of the application of professional
judgment to such limited data.

The Professional Document is not applicable to any other sites, nor
should it be relied upon for types of development other than those to
which it refers. Any variation from the site conditions present, or
variation in assumed conditions which might form the basis of design
or recommendations as outlined in this report, at or on the development
proposed as of the date of the Professional Document requires a
supplementary investigation and assessment.

TETRA TECH is neither qualified to, nor is it making, any
recommendations with respect to the purchase, sale, investment or
development of the property, the decisions on which are the sole
responsibility of the Client.

1.7 NOTIFICATION OF AUTHORITIES

In certain instances, the discovery of hazardous substances or
conditions and materials may require that regulatory agencies and
other persons be informed and the client agrees that notification to such
bodies or persons as required may be done by TETRA TECH in its
reasonably exercised discretion.

@ TETRA TECH
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