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1 | NTRODUCTI ON

The Swan Hills Treatment Centre (SHTC) (Figur&)lprovidescomprehensive treatment and disposal
capailities for hazardous wasteShe SHTC is owned by the Alberta Gamment and was operated in
2024 by Veolia Waste ServicesAlberta Inc. (Veolia) under an operating coaftrt with Alberta

Infrastructure.

TheSHTC islocated approximately Ikilometers northeast of the Town of Swan Hills, as shown in Figure

1-2.

Figure 1-1: Swan Hills Treatment Centre
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A thorough environmental baseline data collection program was initiated around the SHTC, itwb985
years before it officially commenced operation in 198iis program has evolved into an extensive
environmental monitoring program that provides early detection of potential environmental impacts
associated with SHTC operatioriBhe program includes theamitoring ofmeteorologicalair quality, soils,
groundwateryegetationwildlife , surface water, sedimeand fish A human health risk assessment, based

on consumption of fish from local lakas,also performed annually.
Key environmental monitoringgrogram(EMP) itemsinclude

Source and Osite Monitoring

Extensive source and @ite monitoringareconducted annually in accordance with Approval 1@3490,
as amendedspecific requirements include the following:

1 Continuous process monitoring and monthly reporting for the followargmetersiWaste Feed
Rate, Combustion Temperature, Flue Gas Flow Rate and other key incinerator operating

parameters

1 Continuous (odine) monitoring and reporting of stack emissionsliiding Oxygen (& Carbon
Dioxide (CQ) Carbon Monoxide (CO), Oxides of Nitrogen (NQSulphurDioxide (SQ) Total
Hydrocarbon (THC), Hydrogen Chloride (HG@ihd Mercury:

1 Regular manual stack surveys are performed to ensure that the total partitodd@teand furan

TEQ, metals and destruction and removal efficigi@yE) criteria are being achieved.
1 Monthly monitoring of Carbon Adsorption Unit (CAU) stack emissions for THC and PCBs

1 Containment of all surface water runoff in retentiamgs for use as process watexcess water

is released only if it is necessary andst meethe oftsite discharge limits.

1 Ambient air is monitored for PCBs, Volatile Organic Compounds (VQOTs)al Suspended
Particulate (TSR)andFine Particulatg PM.5) on the plant site and reported monthly (annually for
VOCs).

2 Continuous monitoring foMercury is required by Approval 1743B-00, as amendedA continuous analyzer installed in 2020 and operakiona
commencing January 01, 20Zhe new emission limit for Mercury (20 ug?fmaximum 24 hr rolling average) becamf#éective January 01,
2023

b PM.smonitoring commenakin July 2020

Swan Hills Treatment Centre 3 March 2025
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1T Al spills and releases are reported i mmedi at e
Emergency Response Plan

1 An onsite Soil Management Plan is conducted in accordance with tAll@rvironment and
Protected AreaAEPA) Soil Monitoring DirectiveThe soil managemenprogram addresses on
site contamination in order :tgrotect workers at the facilityminimize off-site migration of

contaminantsand decrease the cost of final sgeediation.

1 Groundwater Monitoring is conducted at 14 locations around the process area and landfills
(upgradient and downgradient)Samples are obtained at three different degshsllow till,
intermediate till and the underlying sandstoagnostlocationsand results are reported annually

Off-site Environmental Monitoring Prograf@MP)

A comprehensive of§ite environmental monitoring pragn is also conducted annuallyhis program was
initiated two years prior to operation and includes a waige of environmental receptofResults are
compared with preperational data and data collected at reference locatioasldition to reporting the
results of the air monitoring and groundwater monitoring programs noted above, the program includes the

following components:

9 Soili organic soils predominate in the Swan Hills area and the live moss lasamjded and
analyzed annuallyThe live moss layer provides information on contaminants accumulating in

surface soil§21 3 years)

1 Vegetation Labrador teais used as an indicator species based on its wide distribution in the Swan
Hills region and its demonstrated ability to ietaontaminants on its leaves.provides annual
data on contaminant deposition and distribution around the SM®€s bagsare ugd to monitor

metals deposition and lichen health is assessed biannually.

1 Wildlife T Redbacked \6lesare considered an ideal indicator of potential impacts on wildlife
receptors given their small home ranges, high reprodugtidential, diet, ancabitat. These

characteristics provide the opportunity to assess both contaminant levels and population effects.

1 Water Qualityi local streams and surface water bodies are meawitornually to assess potential

impacts on water quality

1 Sedimeni many ofthe contaminants processed at the facility have low solubility in water and can
be persistent in the environmengediment provides a sensitive media to monitor potential

accumulation and impacts associated with these types of compounds

Swan Hills Treatment Centre 4 March 2025
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1 Fishi can accumiate contaminants in their tissue and represent a potential pathway for human

risk through consumptiorish tissue is monitored for contaminant levels annually

I Toxicology and Risk Assessménionitoring data are reviewed annually and a human health risk

assessment is completed based on fish consumption from monitored lakes.

The monitoring program results acempiled annually andeviewed with regulatory authorities and
regional stakeholder3he program is dynamiand changes are madeth® scope and methodology, as

required, to maintain its effectiveness.

The environmental monitoring progrdras beemationalizedo focus ora subset of the historic monitoring
plotsalong with a more comprehensive analytical scope. To ensure potengal és not overlooked, the
program is expandedn a 5year cycle to include both additional monitoring locations and chemical
parameters/contaminant&xpanded monitoring has beeonducted in 2004, 2002014; 2019and 2024
Thenextexpanded monitoripprogram will be performed in 202 addition, a series oéceptorspecific
fitriggers that require additional data collection, westablished andrereviewed annually t@rovide

early responst addresemerging trends or to respond to specificidents

The overall analytical scope of the environmental monitoring program irsdR@B, PCDD/F, TEQ, and
metalsAddi ti onal groups of compounds are added to
In the past, these have included Polycydimmatic Hydrocarbons (PAHSs), Sefviblatile Organic
Compounds (SVOCs), as well as inclusion of PCODEtalsand VOCs in receptors not includien the
annual program scopd&o date, these additional analyses have not identified any potential issues that

warrant annual surveillance.

1 The most significant contaminants identified in the monitoring program include polychlorinated
biphenyls (PCBsand dioxins andurans (PCDD/F). Both includerange otongenershat
exhibit slightly different characteristiqe.g. volatility, solubility and toxicity) based on the
number and position of chiime atoms in their structur&éhere are 209 different PCB&
dioxins andl35 furans.The analytical procedures have been continually upgraded in the
monitoring programd these compounds are analyzed using the most sophisticateehaitive
methods available. $\a result, the program interprets the data as follB@8s are analyzduay
high-resolution mass spectrometry that can iifigindividual PCB congenerd.he tem PCB

denotes the total of all 209 potential congeners identified within the sample.

91 Dioxins/Furang these compounds areported together because they\aey similar andexhibit
toxicity througha similar mechanisnHowever, the toxicity of individual dioxin/furan congeners

varies significantly basedn the location and number oflohine atoms in its structur@he most

Swan Hills Treatment Centre 5 March 2025
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toxic dioxin is 2,3,7,8 tetrahlorodibenzodioxin (2,3,7,8 TCDDY.he World Health Organization
supports amethodologywhereby the toxicity of this group of compounds can be interpreted by
using Toxicity Equivalent Factors (TERs)calculate the overall toxicitglative to 2,3,7,8 TCDD
There are 7 dioxins and)Xurans that contribute to the tokic associated with this group of
chemials.Each of the toxic congeners is multiplied by its respective TEF to establish the overall
toxicity represented by thenalytical resul{i.e. PCDD/F TEQ).

1 Toxic PCBsi twelve PCB congenersave been shown to exlit similar toxicity as the toxic
dioxins and furansTEFs have been established for these congeners and the results are reported as
PCB TEQ.

1 Total TEQT because toxic dioxins, furans and PCBsealhibit their toxicity through the same
mechanism, the comied toxicity of a sample is expresseiits Total TEQT his simply represents
the sumof the PCDD/F TEQ and the PCB TEQ restuitexicity assessments conducted in this

report are all conducted using Total TEQ

9 Polycyclic Aromatic Hydrocarbons (PAHS)are aganic compounds containing only carbon and
hydrogenandare composed of multiple aromatizenzenejings They includeover 100 different
chemicals thatan occur naturally in coal, tar and crude oil or cafobeed during the incomplete
burning d organic substancesThey are ubiquitous and are foundtdtacco oron charbroiled
meat. PAHs are usually found as a mixture containing two or more of these comp&anis
PAHs are manufacturefdr use in the manufacture afedicines dyes, plasticsand pesticides
Several of the PAHs and some specific mixtures of PAHs are considered to beceasaay

chemicals.

1 Volatile Organic Compounds (VOCginclude organic (carbehased) chemical compounds that
can evaporate into the atmosphere under nomaalor conditions of temperature and pressure.
Some common examples include solvents, fuels and individual compounds such as toluene,
xylenes, benzene, ethylbenzene, and formaldehyde. In addition, VOCs may also include chlorine
and fluorine atoms whickignificantly change their chemical properties. Common examples
include drycleaning solvents and chlefluorocarbons (freon). VOCs of interest from an
environmental or human health risk perspective are commonly analyzed as a group. When
monitoring forVOCs, they can be reported as a group (i.e. total VOC)) or speciated to provide a

list of individual compounds.

1 SemiVolatile Organic Compounds (SVOCs)are not as volatile as VOCs and generally include

larger molecules with more carbon atoms. Theluohe common materials such as pesticides,

Swan Hills Treatment Centre 6 March 2025
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plasticizers, and fire retardantkike VOCs,SVOCs of interest from an environmental or human

health risk perspective are commonly analyzed as a group. When monitor8WfGs, a list of
the individual compoutts includedn the analysiss provided in the report

The following provides an overview of SHTC operati@amgl presents a summary of the results for both
onsite and environmental monitoring programs conducte2D24. The scope of individual monitoring
components is presented along wahny proposed changes for implementation ireS20Detailed
information including sampling and analytical methods, QA/QC procedures, statistical analysis and
interpretation of results, spprting data and recommendations areedsented in the Annual Report

Swan Hills Treatment Centre 7 March 2025
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2 OPERATI ONS

The Swan Hills Treatment Centre employs a variety of processes to treat hazardous waste. These include

the following:

Incineration: The FBD Incinerator is the primary m@ss unit with a capability of treating approximately

35,000 tonnes per year.

Physical/Chemical Treatment: Inorganic liquid wastes are treated through a variety of processes
including neutralization, oxidation, reduction, phase separation and precipitatitze physical/chemical
treatment plant.

Stabilization: The Stabilization plant treats heavy metal contaminated fly ash from the FBD Incinerator,
by immobilizing the hazardous constituents in a cerikatmatrix. The end product is an inert, ron
hazardous solid.

The nonhazardousolidresidues resulting fro treatment are disposed in secuarsitelandfills and liquid
residuals are sent to the ongiisposal well.

2.1 2024 Operations

The Swan Hills Tremnent Centre has treated ov31,0® tonnes oftommercialhazardous waste since
commencing operatiarin 1987 (Figure-4). In 2024, approximatehd,929tonnes bhazardous waste were

treated including

39tonnes of PCBs

639tonnes of Plant Generated, Decommissioning and Secondary Waste of which 90 tonnes were sent
for off-site disposal/recycling

1 1,251 tonnes of Biomedical Waste (includes pharmaceuticals and expired medication)
The SHTC accepted all waste streams until May 31, 2021 and has moved to the base scope operation

The base scope allows fob00 tonnes of commercial waste (300 tonnes of-hégkl PCB waste and
1,200 tonnes of Alberta Biomedical & Pharmaceutical waste) to be processed each fiscal year (April
March).

Waste streams that have no alternate option for disposal or waste from special projects must be approved

by Alberta Infrastructre through a change order.

Swan Hills Treatment Centre 8 March 2025
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The SHTC plans to stop accepting biomedical waste October 31 and PCB December 31. This is so that
the majority of the commercial waste (including liability pit waste) on site can be processed by December
31, 2025.

Year
Figure 2-1: Commercial Waste Treatment Summary

Significant events and achievements i22Mhcluded the following:

1 The FBD Incinerator was operational for approximat@/#30 hours between January 1 and
December 31, 2.

1 Therewere twoscheduled maintenance stioivrs of the FBD Incineratofrom May 4 to June 12
andAugust3 to Octoberb.

0 The May 4 - June 12maintenance includedkiln refractory inspection crossover
inspection spray dryer inspection & repaibaghouse inspection & repair; deslagger
inspectionyepair& control panel with PLC upgrade; live bottom inspection & repair; vent

cap project executed

Swan Hills Treatment Centre 9 March 2025
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0 TheAugust 3- October 6maintenance includedhe spray dryer and kiln refractory was
repaired various fiberglass repairs were dopee r f or med i nci nerator PN

The shutdown was extended due to mercury analyzer issues.

9 Site inprovements includedompleted underground firewater loop repairs; purchased a HovaCAL
calibration gas generatdo perform the CEMS analyzer moisture calibration (trained on site
personnel to perform the calibration); upgraded the deslagger PLC; replaced the Hastelloy spray
dryer and blowdown valves & the obsolete blowdown slurry pump; continued the Water Tteatmen
Pl ant decommi ssioning which included cleaning
so that the metal can be recycled; completed the North Pumphouse domestic water line repairs

2.2 2024 Manual Stack Surveys

A manual stack survey farganicswas performedon April 16-17 to follow up onthe dioxin and furan

results from the December 2023 testing. The scope of the survey is based on tpedfitaequirements
as noted in Table-2. Themanualstack survegonducteddctoberl6-17, assessenhcinerator performance
while processing hazardous waskbe scope of theurvey isbasedon the wastespecific requirements as
notedin Table2-2.

Table 2-1: 2023Manual Stack Survey Result{Redo for total dioxin and furan toxic equivalent)

Parameter Operating Approval Limit Result
100 mg/hr of POH@vhen halogenated

Halogenated POHC POHC feed rate is d 0.55 mg/hr
Average =18.3pg/n?
PCDD/F TEQ’34 30 pg/mg Test 1= 13.6 pg/m

Test 2 = 24.5 pg/tn

(dry @ 11% Q)
Test 3 = 16.9 pg/f

1DRET Primary Organic Hazardous Constituent

2PCDD/F TEQi Dioxin/Furan Toxic Equivalen

3When analytical results wereMethod Detection Limit (MDL), the MDL was used calculateconcentrations and emission results
4 The results of each test are listed to satisfy AEPA reporting requirements
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Table 2-2: 2024 Manual Stack Survey Results

Parameter Operating Approval Limit Result
100 mg/hr of POHG@vhen halogenated
Halogenated POHC POHC feed rate is d 0.108mg/hr
Total Particulate
(dry @ 11% O, 20 mg/ni 4.59mg/m?
Average =1.37pg/n?
PCDD/F TEG@3*
80 pg/m? -1
(dry @ 11% Q) P9 Toat 2 20 25000
Test 3 =2.44pg/m?
Mercury
(dry @ 11% Q) 20 pg/m? 0.683ug/m?
HCI
(dry @ 11% Q) 75 mg/ni 0.012mg/m?
SC 325 mg/ni 0.132mg/n?
(dry @ 11% Q) '
€O 57 mg/ni <4.75 mg/n?
(dry @ 11% Q) '

1 DRET Primary Organic Hazardous Constituent

2PCDD/F TEQi Dioxin/Furan Toxic Equivalen

3When analytical results wereMethod Detection Limit (MDL), the MDL was used calculate concentrations and emission results
4 The results of each test are listed to sa#sfPA reporting requirements
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2.3 2024 ProcesdMonitoring Activities

1 Successful relative accuracy test audits (RATA) were performed on the continuous stack emission
monitoringsystemgCEMS)to verify the emission moniterarecalibratedand reporting accurate
data

1 There were issues completing a swsfel RATA on the mercury analyzer due to incorrect
moisture readings when the values were corrected to 1L1% O
Two cylinder gas audits (CGAyere performed in 2@R
The CEMS CodeAEPA 202T) requires that the CEMS and Quality Assurance Manual be
audited on an annual basis. 2024, Global Analyzer Systems Ltd. completed this audit on
September 5

1 The Air Monitoring Directive, Chapter 5, Quality System (AEPA 2DIequires that the
Ambient Air Monitoring Quality Manual be audited every three years. Ir82Gkobal Analyzer
Systems Ltd. completed this audit on Augl&tl?7. The next audit will be done in 2026.

1 The annual fugitive emission survey was catdd at the Organic Tank FariNone of the

componerg werefound to be leaking.

1 There weraovent cap releasaverereported irR024. The emergency vent cap is a safety device
that prevents hot combustion gases from damaging the pollution control system in the event an
emergencyshutdownis required.An emergencyhutdownis a controlled event that terminates
waste feeds prior to implementing a sequence of steps (including vent cap openings) to ensure
worker safety and equipment integrity is protected.

1 Stack exhausts from buildings equippeith activated carbon air management systems are
monitored, monthly, for PCBs and THC to evaluate the performance of the fugyitigsion
control systemsThese include th©rganic Tank FarmHeated Storage Building and the FBD
Incinerator Feed ahContaner Staging buildings. In 2@2there were no exceedances of the 6.0
ug/m?PCB limit or 500 ppm THC limits

1 The SHTC did not receive any alated complaints in 2@.

¢ AEPA, 2021 fAContinuous Emissions Monitoring aBd/PsoteeecAréa€ Edhdnrton, GBI e . 0 Al be

pp.
¢ AEPA, 2016, AAir Monitoring Dir eAlberia rirofmentdnd ProtetecdAvese Edmdnton, ABy al i ty Sy
19pp.
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1 The annual bottom hole survey and packer isolation test on the Deeietiompleted as per
AER Approval 7742 confirming that the Class 1a injection well is in good mechanical condition.
A successful Packer Isolation Test was performed AWl§usthe pressure survey was completed
October 3-November 12 Since the well workoveand acid stimulation in 2021, the injection
flow rate was restored to over 30 m3/hr and has not deteriorated since. No mechanical repairs
are required or anticipated in the upcoming operating year. The well and reservoir continue to
operate under grayi injection, have surplus injection capability, and the well and reservoir
should be able to handl e t mearfupre and teserwoir @llius po s al
is not a concern. At injection volumes of 50,000 m3/year (2@D20 volume)it will take over
50 years to reach a reservoir pressure of 14,900 kPag (i.e., 120% of initial reservoir pressure).
Temperature injection logs demonstrate gradual injectivity deterioration in the Winterburn

Formation;however, the overall well injectivitremains high.
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3 ONSI TE MONI TORI NG

On-site monitoring conducted at the SHTC includes ambient air and groundwater monitoring in accordance

with requirements specified in Approval 1783-00, as amendedin addition, regular soilmonitoring,

and management programs are conducted in accordancAlbéiticdd s S o i | Moni(BAENVWIi ng Dit
2002°). Monitoring results and soil management program activities undertakepm20discussed in the

following sections.

3.1  Ambient Air Monitoring

The anbient air monitoring prograraonsists of monitoring PCB levels in ambient air at five locations,
total suspended particulate (TSP) at two locatifing, particulate PM..s) at three locationsand total
hydrocarbons (THC) and volatile organic compounds (VOCSs) at one location, as shown in HigDree3
sampling site (E1) is located within the waste processing area, while the others are along the fenceline of
the facility, or near the property badery (Site 11). Ambient PCB'SP, andPM s levels are obtained
monthly and THC and VOC monitoring at the Organic Tanki=@TF) is conducted annually.

Meteorological data is collected continuously at the Air Quality Monitoring (AQM) Station (Site 11)
located southeast of ¢hSHTC as shown in Figure13 The neteorological parameters interest for
ambient air monitorindnclude hourly average values for ambient temperatures2am height wind
velocity and direction a 30m height The predominant ind directiorsin 2024 werefrom thenorthwest
andwestnorthwestat30m which is tpical for the Swan Hills regionV/golia2025"). Average wind speeds

at the30 m levelwere17.3 km/hr, which are similar to olesvations from previous yeard he average

monthly temperature recorded at the AQM Statammged betweefl1.1°C in Januaryand18.3°C in July.

Polychlorinated biphenyls (PCBs) sampling wasdiectednonthly with 100% data completeness 220
Ambient air PCB monitoring resulet the SHTC for the period 202824 are presented in FigureZ3
Results are summarized belowlbertahas an occupational health objective for PCBs to protect workers
butdoes not have aambientair quality objective To help place these resLuitdo perspective, the Alberta
Occupational Health and SafetshB8ur exposure limit is 500,000 ngfii\roclor 1254). In addition some
jurisdictions (e.g. Ontario), have established ambient air quality objectives. The Onthdarzaverage

andannual agrage ambient air quality objectives for PCBs are 150 hayfieh 35 ng/rf) respectively

*AENV, 2009. ASoil Moni toring Di
i

rectiveo, Al berta Environment and P
fVeolia, 2@ 5 . 2024 SHTC Meteorological

Repor tAB,30pPpeolia Waste Services A
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The following observations were noted:

1 Individual site average PCB concentrations increased slightly atlS#4, 5A, and E1 and stayed
the same at site Idbmpared to 2028nnual averages.

1 The average PCB concentration at Siteificteasedrom 7.85ng/m3 t011.83 ng/m3 between
2023 and 2024The highest PCB concentration at Site E1 ##98ng/m3 detected o8eptember
5, 2024 The elevated result could lsaused byelevated ambient temperaturasthe time the
sampling was done.

1 The average fenceline PCB concentration (the average of sites 1, 2A, and 5AP6vwag/m3
which wasslightly higher than in 202@L.12ng/m3). The highest fenceline-b4ur Averag PCB
concentration ir2024was2.72ng/m3 measured olugust13 and September 5, 2024.

1 Ambient PCB levels werlowest at Site 11 (New AQMThe average 2lour concentration was
0.91 ng/m? and the maximum 2Hhour level reported wa8.91 ng/n¥, which is tle laboratory
detection limit.

1 Consistent with previous observations, PCB levels tended to be higher during the warm summer
months

1 All 24-hour PCB measurements on plant site were well below the Occupational Health and Safety
limit of 500,000 ng/ri(Aroclor 1254).No exceedances dfecliad s f encel i ne triggel
ng/m?® were observed in 20k

Total Suspended Particulate (TSP) sampling was conducted at two sites (Site 1 and Site 9. 1frigure 3
the same monthly schedule as PCBlsere wereno exceedances of the Alberta Ambient Air Quality
Objective f o¥forSadplescolledt€d € g/ m

Fine Particulate PM.s) sampling was conducted atr¢esites (Site 1Site 5A,and Site 9, Figure-3) on

the same monthly schedule as PCBhere werexceedancesf the Alberta Environment Air Monitoring
Directive 24hourPM; sambient air quality objective @9 ng/m® measured at Site(81.8ngy/m?), Site 5A
(30.4ny/n?), or Site 9(34.9ny/m?) on August 13There was heavy wildfire smoke in the area. Samples
collected August 2%ere below29¢ g . m

Volatile Organic Compounds (VOC) and Total Hydrocarbons (THC) sampling was conducted at the
Organic Tank Farm (Site EQncein 2024 as specified in the Approval The total VOC and THC
concentrations are preged in Table 3l. There are no Approval limits for thegarameters; however,

both VOC and THC were below the monitorirnwlyprograr
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Table 3-1: VOC and THC Results at Site E12024)

Average Total VOC Total THC
Date Temperature Concentration Concentration
(°C) (ppm) (ppm)
Trigger Limit n/a 3 5
23-Juk24 18.9 0.027 2.00

The individualVOCs are summarized and compared to the Alberta Ambient Air Quality Objectives in

Table 32.

Swan Hills Treatment Centre
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Table 3-2: 2024 Site E1VOC Canister Analysis Results Compared to
the Alberta Ambient Air Quality Objective ¢

Parameter Repo_rting
Units
Hydrocarbons, Total
(asMethane) PPmY
1-Butene ppmv
Acetylene ppmv
cis-2-Butene ppmv
Ethane ppmv
Ethylacetylene ppmv
Ethylene ppmv
Isobutane ppmv
Isobutylene ppmv
Methane ppmv
n-Butane ppmv
n-Propane ppmv
Propylene ppmv
Propyne ppmv
trans2-Butene ppmv
1,1,XTrichloroethane ppbv
1,1,2,2Tetrachloroethane ppbv

SAEPA, 2024.
Environment and Parks, 10pp

AAl berta Ambient

Objective

Ai

r

Reported
Result

2.00

<0.10
<0.08
<0.04
<0.1
<0.06
<0.07
<0.1
<0.1
200
<0.2
<0.07
<0.1
<0.1
<0.09
<0.02

<0.02

Quality Objectives

Parameter Repo_rting Objective
Units
1,1,2Trichloroethane ppbv
1,1-Dichloroethane ppbv
1,1-Dichloroethylene ppbv
1,2,3Trimethylbenzene ppbv
1,2,4Trichlorobenzene ppbv
1,2,4Trimethylbenzene ppbv
1,2-Dibromoethane ppbv
1,2-Dichlorobenzene ppbv
1,2-Dichloroethane ppbv
1,2-Dichloropropane ppbv
1,3,5Trimethylbenzene ppbv
1,3-Butadiene ppbv
1,3-Dichlorobenzene ppbv
1,4-Dichlorobenzene ppbv
1,4Dioxane ppbv
1-Butene/lsobutylene ppbv
1-Hexene/2Methyl-1-
pentene ppbv
1-Pentene ppbv
2,2,4Trimethylpentane ppbv
and Guidelines Summaryo,

Reported
Result

<0.02
<0.02
<0.2
<0.05
<03
<0.08
<0.02
<0.03
<0.03
<0.03
<0.03
0.41
<0.4
<0.4
<0.5

0.44

<0.07

011

<0.02

Al bert a

Reporting S Reported
Parameter Units Objective Result
2,2-Dimethylbutane ppbv <0.02
2,3,4Trimethylpentane ppbv <0.02
2,3-Dimethylbutane ppbv <0.09
2,3-Dimethylpentane ppbv <0.02
2,4-Dimethylpentane ppbv <0.03
2-Methylheptane ppbv <0.02
2-Methylhexane ppbv <0.03
2-Methylpentane ppbv 0.8
3-Methylheptane ppbv <0.03
3-Methylhexane ppbv 0.02
3-Methylpentane ppbv 0.04
Acetone ppbv 2,400 (thr) 11.6
Acrolein ppbv 1.9 (Hh) 08
0.17 (24hr)

Benzene ppbv 9.0 (Zhr) 0.84
Benzyl chloride ppbv <0.3
Bromodichloromethane ppbv <0.03
Bromoform ppbv <0.02
Bromomethane ppbv <0.02
Carbon disulfide ppbv 10 (2-hr) 0.8

Swan Hills Treatment Centre
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Reportin Reported Reportin Reported Reportin Reported

Parameter porting Objective Result Parameter porting Objective Result Parameter porting Objective Result
Units Units Units
Carbon tetrachloride ppbv 0.06 Isoprene ppbv 0.99 n-Octane ppbv 0.03
Chlorobenzene ppbv <0.02 Isopropyl alcohol ppbv 03 n-Pentane ppbv 0.23
Chloroethane ppbv <0.02 Isopropylbenzene ppbv <0.04 n-Propylbenzene ppbv <0.06
Chloroform ppbv <0.02 530 (khr) n-Undecane ppbv <0.5
m,p-Xylene ppbv 161 (24h <0.04

Chloromethane ppbv 0.75 (24hn) Naphthalene ppbv <03
cis-1,2-Dichloroethene ppbv <0.02 m-Diethylbenzene ppbv <0.02 o-Ethyltoluene ppbv 0.02
. . -Ethyltol b <0.03
cis-1,3-Dichloropropene ppbv <0.03 m-=thyltoluene PPbY 530 (thr)

Methyl butyl k b 0.4 oXylene POV 161 (24 <003
cis-2-Butene ppbv <0.03 ethy! butyl ketone PpbV = (24hn)
cis2-Pentene ppbv 0@ Methyl ethyl ketone ppbv 0.8 p-Diethylbenzene ppbv <0.@2

Methyl i I k . -Ethyltol .04
Cyclohexane ppbv <0.04 ethyl isobutyl ketone ppbv <03 p-Ethyltoluene ppbv <0.0

<0. - <0.
Cyclopentane ppbv <0.02 Methyl methacrylate ppbv 0.08 Styrene ppbv 52 (Xhr) 0.04
Dibromochloromethane opbv <0.02 Methyl tert butyl ether ppbv <0.03 Tetrachloroethylene ppbv <0.@2

<0. .
Ethanol ppbv 57 Methylcyclohexane ppbv 0.02 Tetrahydrofuran ppbv <03

Methylcyclopentane ppbv <0.05 499 (%hr)

Ethyl acetate ppbv <0.3 Toluene ppbv 106 (24h ) 0.21
r
Methyl hlorid b <0.3
Ethylbenzene ppbv 460 (%hr) <0.03 etnylene ehiorice i
trans1,2-Dichloroethylene ppbv <0.06
Freonll opbv 0.20 n-Butane ppbv 0.93
trans1,3-Dichloropropylene|  ppbv <0.@2
- <0.
Freonl113 ppbv 0.03 n-Decane ppbv 0.06
trans2-Butene ppbv <0.03
Freonl14 ppbv <0.03 n-Dodecane ppbv <03
trans2-Pentene ppbv <0.®2
- <0.
Freonl? ppbv 0.56 n-Heptane ppbv 0.04
Trichloroethylene ppbv <0.2
1-h
Hexachlorel,3-butadiene ppbv <0.3 5,960(1-r)

n-Hexane ppbv 1,990 (24 0.12 Vinyl acetate ppbv <03
Isobutane ppbv 0.60 hr)

Vinyl chloride ppbv 51 (%hr) <0.02
Isopentane ppbv 0.70 n-Nonane ppbv <0.04
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Figure 3-1: SHTC Site Plan Locations of Air Monitoring Stations
Swan Hills Treatment Centre 19 March 2025



2024Environmental Monitoring Program Annual RepbiExecutive Summary

@ veoua

50 -

PCB CONCENTRATION (ng/m3)

02015 02016 =2017 m2018 =m2019 m2020 = 2021 =2022 m2023 = 2024

11111111

NEW AQM (11) OLD AQM (1) FTPA (2A)

LOCATION

FTSB (5A)

FENCELINE AVG.

47

OTF (E1)

Figure 3-2. Ambient Air PCB Monitoring Results (2015-2024)
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3.2  Soil Management Program

Al bertads Soi l Monitoring Directive regiteisasles al |l
monitoring and management programs (if necesdargddress potential contamination resulting from
operations.The firston-site Soil Monitoring Program§MP) was completed in 1998 and subsequent SMPs

have been completed evdiye years (2002, 2007, 2012017 and 2019in compliance withtheDirective

Soil management programs (SMaRs¢ undertaken tananageany identified orsite contaminationto

protect worker safety and minimize the potential forsifé migration
There were no scheduledtizities for the 202 Soil Management Programmoncluding the current SMaP.

The next Soil Monitoring Program Proposal will be submitted to AEPA on or before May 30, 2025.

3.3  Groundwater Monitoring

Three depth intervals are monitored. The shallow and intermediate intervals monitor groundwater in the
surficial till depositsThe claytill soils on the plant site are approximately 10 metres thick, and have very
low hydraulic conductively, providing a significant barrier for contaminant magratia a groundwater
pathway.The sandstone intervadells monitor the groundwater in the Paskapoo Formation between 50 and
70 metre®Below Ground Surface (mMBGSJhis zone provides a useable groundwater aquifer and the SHTC

is the only local groundwater user

The groundwater flow in the shallow and intermediaterirals is generally to the east at an estimated
velocity of 0.0023 metres per year (m/yr) for the shallow till and 0.018 m/yr for the deeper till (intermediate
interval wells). The groundwater flow in the sandstone interval is generally to the souflew fielocity

in 2024 is 14.07 m/yr.

The following presents the key findings dfie 2@4 groundwater monitoringgrogram. The specific
locations are referenced by the well location number and its depth interval with the following designations
(SH=Shallow, IN=Intermediate, SS=Sandstone). Well locations and notable resufiresgated in
Figures 3371 3-5:

Based on the 2@groundwater monitoring, the following conclusions can be made:

1 Petroleum hydrocarbon (BTEX, PHC F1) concentrations were below the laboratory detedctitor lim
all wells sampled in 2024
91 Polychlorinated Biphenyl (PCB) Aroclor and total PCB concentratisess below the laboratory

detection limit for all wells samptkein 2024

Swan Hills Treatmententre 21 March 2025
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Adsorbable Organic Halogen (AOX) results were below the laboratory detection limit for all select
wells tested

Twelve of the wells completed in the till interval (shallow amdrmediate wells) have Total Dissolved
Solids (TDS) concentrations above the Alberta Tier Il Potable Groundwater Guidelines. For all twelve
wells these concentrations are consistent with baseline and/or historical observations, as well as
expected TDS awcentrations for a till lithology.

Manganese concentrations exceeding the Alberta Tier Il Potable Groundwater Guideline were observed
in all monitoring wells except G8H, 03IN, 05-SH, 08IN, 13(R)SS, 165H, and 17SH. Manganese
concentrations have beareasured since the 1990s and have typically exceeded the guideline in both
up-gradient and dowagradient wells; therefore, it is likely naturally occurring. Manganese
concentrations above the Alberta Tier Il Potable Guideline for Commercial/Industrialldsan.02
milligrams per litre; mg/L) in till are of little concern since this source is not capable of supporting a
potable water supply.

Elevated iron and manganese concentrations may be a result of biological activity. Orange and black
residues and/asxidation was noted on several bladder pumps and tubing during well maintenance in
May 2014. Iron reducing bacteria (IRB) tests from 2015 confirmed the presence of anaerobic iron
related and enteric bacteria in monitoring wells €814, 01AIN, 04-IN, 04-SS 07-SH, 07IN, and16-

SH.

The elevated chloride concentrations iRSH may be caused by infiltration of Faiff containing road

salt from the adjacent parking lot arwhd.Increasing bloride trends are observeddtA-SH and 07

SH. Monitoring well 07SH is located in a loying area adjacent to a road while G5Al is located

on the plant site. Monitoring well 33H had an increase in chloride concentratin8015 compared

to historical results, but the level is well below the guideline and has &léeg inthe following years.
Monitoring wells 05SH and 13SH have increasing trends but both are an arfleragnitude below

the guideline.

Monitoring well MW-01A:

1 The TDS and major ion groundwater chemistry of (84 and 01AIN appears to be affected
by rain and surface water infiltration.

1 High Dissolved Organic Carbon (DOC) concentrations may be a result of the composition of
theengineered fill, as well as activigt the ERT Fire Training Pa@he high DOC probably
results inanaerobic conditions the monitoring well. It is noted that no Aroclor PCBs or
petroleumhydrocarbons were detected in this well, thus the elevated DOC concentrations are

from othercompounds.
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9 Sulphur odour and reduced pH in 054 indicates the presence of sulphur redubiacteria
that is confirmed by the results of the sulphate reducing bacteria (SRB)

9 Figures3-3 to 35 show the groundwater sample locations and exceedances.
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Project No.: 60735747 Date: 2025-03-14

2024 Alberta Tier 2 Potable Groundwater Exceedances
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4 TERRESTHRINAU RONMENT

The objective ofheterrestrialenvironmentamonitoring program is to assess changes in concentrations of
chemicals of concern in the forested area surrounding the Skth@mphasis on vegetation, soils and

wildlife

Based on previous monitoring results, elevated PCB, dioxin (PCDDJueard(PCDF) concentrations in

the live mossl.abrador tea leavemnd vole tissuaear the SHTC angrimarily related to fugitive emissions

from the SHTC Compounds measured in the live moss layer are representative of the cumulative
accumulation of thessompounds via atmospheric depositaver a period of several yeatsabrador tea
renews its leaves annually and therefore, results are representfateenpounds deposited from the
atmosphere over@neyearexposure perio@une20231 June2024. Compounds detected in vole tissue

are a result ocdxposure to all potential pathways including inhalation, food consumption and dermal contact
throughout their life span. Samples are collected in early June and focus on collection of mature, over

wintering adults

4.1  Soiland Vegetation

The 2@4 program included

9 Assessing changes in chemical concentrations witBiannual monitoring plotand 22 expanded
program monitoring ploty collecting vegetation samples and comparing the analytical results to those

of previous sampling events.

1 Samples ofmoss and.abrador tea leaves were collected from each plot and analyzed for
inorganic and organic parameters.

1 Collecting moss bags frotb moss bag plots and deploying unexposed moss bags at these plots for
collection in the following year.

1 Assessing lichen health at the 15 moss bag plot locations to determine if emissions from the SHTC are
having a deleterious effect on air quality a®iates to lichen health.

T Collecting moss bags from three additional sites
1 Archived total suspended particulate (TSP) filter samples from 2023 were also analyzed for metals.

1 Completing plot maintenance on those ploithwdentified maintenance issues.

Swan Hills Treatment Centre 27 March 2025
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Overall, the monitoring program indicates that historical emissions from the facility have caused certain
metals and polychlorinated compounds to accumulate in the surrounding terrestrial environment. However,
currentemissions from the SHTC do not appear to be leading to continued accumulation in the surrounding
environment, except for zinc in the live moss. In 2024 zinc and TEQ concentrations in the Labrador tea
decreased to piire (pre2023) levels and concentrati® in the live moss did not increase substantially
between 2022 and 2024; the monitoring data reported in 2024 indicates that the effect of the 2023 wildfires
on metallic and polychlorinated compounds was transient. The reduced activity at the SHTCyddso ma

further reducing emissions to the surrounding terrestrial environment

Swan Hills Treatment Centre 28 March 2025
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The following summarizes the results for 202

Live Moss

1 Concentrations of metals (one or more of aluminum, antimony, arsenic, cadmium, chromium, copper,

lead, mercury, molybdenum, nickel, silver, tin, and zinc) have been aleafapdots near the SHTC
(plots 4, 109, and 114). Metal concentrations are belowAtierta Tier 1 Soil and Groundwater
Remediation GuidelinegTier 1; EPA 2024 protective of the eco soil contact pathway vidong
assurance that current metal levels are not affecting plant productivity and health.
o Cadmium is increasing at Plot 114 but it still within its historical range and similar fluctuations
in cadmium levels have occurred in the past.
0 Zinc concentrationbave increased at plots near the SHTC (Plots 4, 109, 114, 117, and 123),
although concentrations have stabilized in recent years.
Polychlorinated organic compounds (PCBs and total TEQ) are most elevated at the plots surrounding

the SHTC Plots 4, 11, 10210, and 114, but concentrations are decreasing in the live moss.

Soils

T

Samples collected from the underlying organic and mineral soil (0 to 15 cm depth) confirmed that PCBs

are sequestered in the organic layer at the surface of the forest floor.

Labrado Tea

1

The concentration of antimony, arsenic, cadmium, lead, molybdenum, nickel, and zinc were elevated

at the plots near the SHTC, which is consistent with historical results. Overall, the rate or magnitude of

metal deposition near the SHTC may be soméwlevated relative to background locations

0 Zinc concentrations increased in the Labrador tea leaves collected in June 2023, however, zinc

concentrations in Labrador tea leaves collected in 2024 decreasedfite j2022) levels
indicating any increase zinc concentrations was transient

TEQ values in the Labrador tea leaves increased substantially in 2023 due to the wildfires. In 2024

TEQ concentrations decreased to-pikdfire (2022) levels

PCBs and the total TEQ value in the Labradoistgaounding the SHTC is decreasing over time

Swan Hills Treatment Centre 30 March2025
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Table 4-1: 2024 Live Moss Results PCBB/PCDF, PCB, and TEQ

TABLE 4-1
Live Moss Quality Results - PCDD/PCDF, PCB, and TEQ'
Veolia

W % 06-067-08 W5M

PCB TEQ PCDD/PCDF TEQ Total TEQ
ng TEQ/kg ng TEQ/kg ng TEQ/kg
Plot 4 29-May-24 0.199 26.2 4.21 30.41
Plot 11 28-May-24 0.017 2.32 0.761 3.081
Plot 70 30-May-24 0.000092 0.0178 0.277 0.2948
Plot 71 30-May-24 0.000104 0.0247 0.222 0.247
Plot 109 29-May-24 0.091 1.9 3.05 14.95
Plot 110 29-May-24 0.0110 1.34 0.871 2.211
Plot 114 30-May-24 0.034 3.51 0.804 4.314
Plot 117 30-May-24 0.0091 0.98 0.439 1.419
Plot 123 28-May-24 0.0027 0.394 0.368 0.762
Plot 402 27-May-24 0.00043 0.0296 0.232 0.2616
Notes:

' - a value equal to 1/2 the detection limit was used for all non-detected congeners to
calculate sample TEQ.
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Table 4-2 and Table 4-3: Historical Live Moss Results PCB, andTotal TEQ

TABLE 4-2
Historical Moss Quality Results - PCB Concentrations (Congeners) - mg/kg

Veolia

W % 06-067-08 WSM

Date Plot 4 Plot 11 Plot 70 Plot 71 Plot 109 Plot 110 Plot 114 Plot 117 Plot 123 Plot 402
May-06 1.90 0.1 0.0021 0.0012 0.36 0.042 0.21 0.058 0.014 0.0053
Jun-07 0.77 0.17 0.0017 0.0012 0.27 0.027 0.69 0.045 0.011 0.0023
May-08 0.96 0.14 0.0013 0.0040 0.50 0.037 0.097 0.033 0.015 0.0064
Jun-08 0.96 0.14 0.0013 0.0040 0.50 0.037 0.097 0.033 0.015 0.0064
Jun-09 1.05 0.085 0.0013 0.00085 0.27 0.020 0.19 0.037 0.011 0.0020
Jul-09 0.86 0.093 0.024 0.0025 047 0.032 0.22 0.051 0.015 0.0057
May-10 1.95 0.19 0.0020 0.0023 0.60 0.066 0.35 0.070 0.010 0.0027
May-11 1.73 0.19 0.0036 0.0017 0.76 0.052 0.50 0.14 0.024 0.0039
Jun-12 1.62 0.17 0.00077 ND 0.61 0.034 0.24 0.035 0.0035 0.0011
Jun-13 1.98 0.14 0.0031 0.0022 072 0.038 0.38 0.10 0.020 0.0068
May-14 0.34 0.017 0.00096 0.00023 0.24 0.0063 0.087 0.013 0.00055 0.00068
Jun-15 0.98 0.12 0.00051 0.00095 0.54 0.015 017 0.066 0.011 0.0019
May-16 0.44 0.026 0.00013 0.00014 0.16 0.0048 0.13 0.016 0.0040 0.00068
Jun-17 0.88 0.074 0.00014 0.00029 0.51 0.017 0.064 0.036 0.0048 0.0013
May-18 1.09 0.056 0.00052 0.00012 0.75 0.013 0.20 0.026 0.011 0.0014
May-19 0.86 0.051 0.00046 0.00028 0.35 0.010 0.14 0.028 0.003 0.0014
Jun-20 0.43 0.029 0.00020 0.00014 0.21 0.004 0.04 0.006 0.013 0.0019
Jun-22 0.22 0.017 0.00014 0.00019 0.09 0.003 0.04 0.004 0.002 0.0017
Jun-23 0.16 0.024 0.00007 0.00007 0.07 0.002 0.04 0.005 0.001 0.0003
May-24 0.20 0.017 0.00009 0.00010 0.09 0.011 0.03 0.009 0.003 0.0004

Historical Moss Quality Results - Total TEQ - ng TEQ/kg'
Veolia
W %2 06-067-08 W5M

Date Plot 4 Plot 11 Plot 70 Plot 71 Plot 109 Plot 110 Plot 114 Plot 117 Plot 123 Plot 402
May-06 272.9% 38.36 0.52 0.48 75.11 13.64 37.92 12.06 3.89 0.55
Jun-07 157.73 33.34 0.50 0.36 55.5 4.04 58.42 9.73 3.87 0.48
May-08 206.89 38.64 2.01 221 117.52 9.87 16.12 7.69 4.77 2.06
Jun-08 222.57 41.33 1.83 1.81 126.09 10.80 17.45 7.70 4.59 1.88
Jun-09 230.88 21.21 0.78 0.42 76.41 7.30 36.43 8.36 3.42 0.38
Jul-09 118.13 18.22 1.84 0.32 84.33 6.00 25.31 7.40 3.35 0.94
May-10 174.27 36.85 1.46 0.86 79.01 9.77 39.83 8 1.39 0.80
May-11 157.10 28.68 1.21 0.23 7219 8.73 48.17 14.58 3.74 0.61
Jun-12 23117 36.19 0.79 0.76 78.94 9.85 33.59 1.46 0.67 273
Jun-13 271.78 26.38 0.95 0.22 109.50 6.85 41.72 13.33 5.96 0.56
May-14 115.40 13.63 5.37 0.72 75.90 7.00 31.20 4.02 1.78 1.19
Jun-15 138.40 29.00 0.61 0.69 75.20 3.38 27.02 12.12 244 1.27
May-16 53.80 4.43 0.21 0.29 19.86 114 1277 2.14 0.76 0.21
Jun-17 131.70 16.88 0.30 0.26 81.50 4.98 9.47 6.16 1.06 0.35
May-18 170.40 10.27 0.40 0.16 151.30 2.87 28.29 4.33 1.70 0.45
May-19 130.00 10.82 0.68 0.23 58.80 2.95 23.93 5.23 0.74 0.53
Jun-20 58.75 4.41 0.14 0.25 28.93 0.81 5.50 0.96 245 0.59
Jun-22 29.49 1.93 0.24 0.14 10.46 0.56 3.93 0.50 0.44 0.44
Jun-23 22.86 4.42 0.24 0.13 10.01 0.53 4.51 0.87 0.34 0.24
May-24 3041 3.08 0.29 0.25 14.95 221 4.31 1.42 0.76 0.26

Notes:
ND - results reported as zero in lab report
' - avalue equal to 1/2 the detection limit was used fo all non-detected congeners to calculate sample TEQ. Prior to 2014 a value
of zero was used for all non-detected congeners.
Swan Hills Treatment Centre 32 March2025
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Table 4-4: 2024 Labrador Tea Results- PCBB/PCDF, PCB, and TEQ

TABLE 44

Labrador Tea Quality Results - PCDD/PCDF, PCD, and TEQ'
Veolia

W % 06-067-08 W5M

PCB TEQ PCDD/PCDF TEQ Total TEQ

ng TEQ/kg ng TEQ/kg ng TEQ/kg

Piot 4 29-May-24 0.0428 5.95 0.7-97 6.75
Plot 11 28-May-24 0.00343 0.922 0.463 1.39
Plot 70 30-May-24 0.000342 0.208 0.711 0.92
Plot 71 30-May-24 0.000223 0.195 0.714 0.91
Plot 109 29-May-24 0.0104 1.26 0.617 1.88
Plot 110 29-May-24 0.00141 0.162 0.485 0.65
Plot 114 30-May-24 0.00896 1.49 0.542 2.03
Plot 117 30-May-24 0.00248 0.189 0.608 0.80
Plot 123 28-May-24 0.000818 0.254 0.861 1.12
Plot 402 27-May-24 0.000558 0.203 0.91 1.11

Notes:

' . a value equal to 1/2 the detection limit was used for all non-detected congeners to
calculate sample TEQ.
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Table 4-5 and Table4-6: Historical Labrador Tea Results- PCB, andTotal TEQ

Historical Labrador Tea Quality Results - PCB Concentrations (Congeners) - mg/kg

Veolia

W ' 08-067-08 W5M

Date Plot 4 Plot 11 Plot 70 Plot 71 Plot 109 Plot 110 Plot 114 Plot 117 Plot 123 Plot 402
May-06 0.15 0.025 0.0034 0.0028 0,076 0.0080 0,060 0.013 0.0050 0.0029
Jun-07 0.23 0.093 0.014 0.026 0.13 0.036 0.10 0.039 0.021 0.020
May-08 0.30 0.025 0.0035 0.010 0.15 0,013 0.075 0.021 0.0089 0.010
Jun-08 0.30 0.025 0.0035 0.010 0.15 0.013 0.075 0.021 0.0089 0.010
Jun-09 0.24 0.020 0.0038 0.00093 0.052 0.0077 0.069 0.014 0.0050 0.0029
Jul-09 0.22 0.049 0.0028 0.027 0.42 0.015 0.075 0.012 0.0081 0.012
May-10 0.52 0.067 0.0057 0.0028 0.41 0.015 0.21 0.035 0.0084 0.0040
May-11 0.25 0.046 0.0026 0.00089 0.24 0.024 0.12 0.021 0.0039 0.0015
Jun-12 0.44 0.021 0.0057 0.00022 0.17 0.0023 0.052 0.0055 0.0012 ND
Jun-13 0.30 0.023 0.0020 0.0022 0.21 0.013 0.052 0.011 0.0026 0.0027
May-14 0.19 0.024 0.00024 0.00018 0.10 0.0072 0.037 0.0059 0.0020 0.00076
Jun-15 0.19 0.020 0.00028 0.00010 0.1 0.0062 0.041 0.0053 0.0013 0.00064
May-16 0.13 0.011 0.00015 0.000092 0,049 0.0027 0.021 0.0073 0.0017 0.00049
Jun-17 0.10 0.0076 0.00014 0.00016 0.073 0.0035 0.017 0.0052 0.0012 0.00041
May-18 0.065 0.0074 0.00031 0.00030 0.028 0.0032 0.013 0.0032 0.00080 0.00036
May-19 0.071 0.0051 0.00015 0.00019 0.026 0.0016 0.010 0.0022 0.00060 0.00030
Jun-20 0.062 0.0048 0.00018 0.00007 0.024 0.0016 0.010 0.0026 0.00079 0.00032
Jun-21 0.063 0.0048 0.00033 0.00144 0,018 0.0016 0,012 0.0025 0.00059 0.00064
Jun-22 0.035 0.0050 0.00045 0.00044 0.025 0.0017 0.008 0.0028 0.00089 0.00057
Jun-23 0.068 0.0113 0.00159 0.00131 0.038 0.0034 0.020 0.0078 0.00176 0.00073
May-24 0.043 0.0034 0.00034 0.00022 0.010 0.0014 0.009 0.0025 0.00082 0.00056

Historical Labrador Tea Quality Results - Total TEQ - ng TEQ/kg'

Veolia

W % 06-067-08 W5M

Date Plot 4 Plot 11 Plot 70 Plot 71 Plot 109 Plot 110 Plot 114 Plot 117 Plot 123 Plot 402
May-06 40.50 0.76 0.62 0.50 10.75 0.26 8.92 0.67 0.74 0.29
Jun-07 36.60 524 057 0.33 10.72 0.71 1224 0.64 0.37 0.35
May-08 31.20 4.14 0.29 1.16 13.59 1.33 8.34 1.82 1.33 0.20
Jun-08 34.90 4.12 0.31 1.63 15.45 145 9.41 2.03 1.89 0.20
Jun-09 3317 3.35 0.49 0.16 5.39 0.57 6.84 1.40 0.38 0.18
Jul-09 8.51 1.19 0.86 0.67 13.29 0.65 4.90 0.81 0.88 0.67
May-10 46.13 8.44 0.72 0.64 31.99 051 23.06 342 0.98 0.20
May-11 28.70 435 0.14 0.16 20.05 4.04 10.59 252 0.13 0.13
Jun-12 66.53 1.14 2.86 0.94 1.50 0.32 0.87 0.88 0.93 1.1
Jun-13 4316 364 0.22 0.20 2763 0.46 7.18 0.47 0.29 0.50
May-14 29.90 4.10 0.46 0.64 12.59 1.59 5.80 0.58 0.71 0.55
Jun-15 23.00 279 0.21 0.19 14.93 1.01 5.62 0.85 0.31 0.31
May-16 18.26 220 0.14 0.55 6.76 1.19 2.74 0.89 0.90 0.80
Jun-17 15.11 153 0.38 0.40 8.39 1.28 3.98 145 0.73 1.58
May-18 10.88 1.28 0.28 0.40 4.46 1.26 1.97 209 246 0.55
May-19 12.56 1.48 0.17 1.22 3.93 1.00 234 1.33 1.36 1.24
Jun-20 8.76 1.05 0.54 0.12 2.86 0.31 1.34 0.52 0.29 0.41
Jun-21 835 0.88 0.58 0.96 3.21 1.93 3.45 1.08 141 2.16
Jun-22 424 1.19 0.68 0.89 226 0.77 1.01 0.78 0.60 0.75
Jun-23 18.92 6.71 6.68 9.07 8.32 264 5.76 10.32 6.78 462
May-24 6.75 1.39 0.92 0.91 1.88 0.65 2.03 0.80 1.12 1.1
Notes:

ND - results reported as zero in lab report
' . a value equal to 1/2 the detection limit was used fo all non-detected congeners to calculate sample TEQ. Prior to 2014 a value
of zero was used for all non-detected congeners.
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4.2  Vole Tissue Chemistry and Population Monitoring

During 202, the wildlife monitoring program was initially conducted on an annual basis on 3 population
and 10 tissue collection plots although in 2000, the scope of monitoringpregas changed so that plots
monitored prior to 2000 (10 population and 24 tissue collection,plefisr to Figure 412) would be
included as part of an expanded monitoring program once every 5 years. However, based on
recommendations made in the 20@Bnual monitoring report (WMC 2024), sampling effort of the
expanded monitoring program was reduced to focus on the 3 annually monitored populati@Plqiots

11, 114, 70)and the 10 annually monitored tissue collection plBtsts11, 109, 4, 110, 114123, 117,

402, 70, 71) If warranted in the future, plots previously part of the expanded monitoring program (10
population and 24 tissue collection plots) would be sampled in the event of an upset at the SHTC based on
the key trigger responses develdpr redbacked voles. Therefore, the 2024 expanded wildlife
monitoring program was focused on demographic studies of voles on-tBalyeng plots in June and
SeptemberTable 4-7) while concentrations of Aroclor PCBs, PCB congeners and TEQs, digain/fu
congeners and TEQs, total TEQs, metals and PAHs were determined for animals collected from 10 plots in
May (Table4-7).
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Table 4-7: Summary of Previous and Current Annual/Expanded Reebacked Vole Monitoring
Programs

Tissue Collection/Snap-trapping?
Distance Direction 5B C d Population
from SHTC | from the ongeners an Monitoring/

MEElE, | Anesloy TEQs, Dioxins/Furans Live-trapping?

and TEQs, Total TEQs 3

Previous Annual and Expanded Monitoring Programs (Prior to 2024):
11 0.1 N P P
109 0.2 w
103 0.2 SE
4 0.3 E
110 0.3
104 0.4
102 0.4

1 0.4
27 0.5
8 0.6
15 0.6

0.7

1.2

9 1.4

28 1.4

1.6 NE

16 2.4 E

2.4 SE

26 2.6

30 3.6 NW

29 3.9 E

7.5 E

70 11.5 SW

71 21.0 NNW P
Current Annual and Expanded Monitoring Programs (2024 and Onwar
11 0.1
109 0.2
4 0.3
110 0.3
114 0.7
123 1.6
117 2.4
402 7.5
70 11.5
71 21.0

Plot

No- | “the (km) | SHTC | baner | Pome?

aviiavimvipvipvijavipvipvipvinvinviipeiinvipvipvipvinvinviiaviivinvine;

TU|0U|(0U|0U|0|0U| 0|V U U|TUTU|TU|U|0T0T|T|OTO
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Vole Population Monitoring

Between 1991 and 2015, average-badked vole densities in the SHTC area have varied between 1.9
(2000) and 18.8 (2013) voles/ha in June, and between 4.9 (2011) and 37.5 (2013) voles/ha in September.
However, vole populations in the SHTC area reachdd tighest average densities ever recorded for

June (19.2 voles/ha) and September (39.8 voles/ha) during the 2016 vole monitoring year. These
densities were 2.4 and 2.3 times higher than the respectiyea?average (19912015) vole densities

for June(8.2 voles/ha) and September (17.5 voles/ha). Then in 2017, vole densities declined to some of
the lowest levels recorded since monitoring began in the SHTC area (e.g., plots 11 and 70 fell to the
lowest recorded September densities since 1991). Voktes between 2018 and 2021 returned to

similar densities recorded prior to the respective population peak and population low reported in 2016 and
2017. In comparison, while vole densities at the 3 monitoring plots in both June and September 2024
were within historical ranges previously recorded in the SHTC study area, they approached population
lows similar to those recorded in 1993, 1997, 2000, and 2017.

Historically, population increases, and decreases have almost been synchronous at the 3 annually
monitored plots in the SHTC study area, although periodically there have been differences in population
dynamics among the plots, particularly in the June populatikigare4-13). The observed variability in

June populations as compared to the moretspmous cycles observed in Septemlibégyre4-14) is

likely influenced by recruitment into the June population when breeding typically occurs. During 2024,
both June and September vole densities decreased at all 3 plots with the greatest declinatgdorded

114 June while only a slight decrease in vole density was recorded at plot 11.

The reason(s) for these inconsistencies in vole densities among plots is unclear but likely reflect subtle
differences in habitat structure at the plots (or site cimmdi} and therefore, their ability to support voles

under variable weather conditions (e.g., overwinter survival), levels of predation, and food supply.
However, vole population synchronicity in June and September within the SHTC area appears to have
returned since 2012 and is similar to the population cycles observed prior to 2009. In contrast, September
vole densities betwee?019 and 2024 were somewhat more erratic, similar to density fluctuations

recorded between 2008 and 2011. With June and Septeetsties approaching historic population

lows in 2024, it seems likely that vole populations at the 3 annually monitored plots will begin the

increase phase of their cycle in 2025.

Compared to previous expanded monitoring years (which were compriséglufts), the average June
vole density for the 2024 expanded monitoring program (3 plots) was the lowest recorded sin@sathe 5
expanded monitoring program was initiated in 1999 as well as in monitoring years between 1988 and

1998 (Table4-8). The hghest June densities occurred at plots 4 (at 23.6 voles/ha), 109 (at 20.0 voles/ha,
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and 27 (at 19.1 voles/ha) in 2019, and plot 70 at19.117.3 voles/ha in 1999. In comparison, the density of
voles at plot 11 in 2024 (2.1 voles/ha) was the second lowestiestcompared to previous expanded
monitoring years, while the June 2024 vole density (of 0.7 voles/ha) at plot 114 was the lowest recorded,
the same as that recorded in 2009 (0.7 volesitad)l€4-8). The vole density at plot 70 (3.5 voles/ha)

during he June 2024 expanded monitoring year was the lowest recorded since the initiation of the
expanded monitoring in 1999. In contrast to June, the average September vole density in 2024 for the
expanded monitoring program (3 plots) was lower than the oesralbge of 14.8 voles/ha recorded in

2019 when expanded monitoring program was comprised of 10 plots (FapleThe highest vole

densities were recorded plot 11 (10.4 voles/ha) during the 2024 expanded monitoring program, followed
by plot 70 (9.0 voléba) and 114 (6.3 voles/ha). During previous expanded monitoring years, the highest
September densities occurred at plots 70 (38.9 voles/ha) in 2009, 114 (21.8 voles/ha) in 1999, and 11
(12.7 voles/ha) in 1999. Overall, average September vole densitieg d (1999, 2004, 2014 and 2019)

of the previous 5 expanded monitoring years were higher (ranging from = 6 to 99% lower) than those
recorded at the 3 expanded monitoring plots except for the 2009 expanded monitoring year when
densities were 22% loweT éble4-9). Aside from some variability in vole weight classes and breeding
voles in the heavy weight class (i.e., breeding proportions) among the 3 annually and 10 expanded
monitoring plots, most other demographic parameters were consistent with tlorgdededuring

previous years of monitoring, suggesting that plot proximity in relation to the SHTC did not affect vole

demography in 2024.
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Table 4-8: Minimum Densities (no./ha) of Redbacked Voles CapturedDuring the Expanded
Monitoring Programs Conducted in the SHTC Study Area, June 1982024

Plot Distance from | Direction | Baseline Phase Operations Phase
sAelan | T STe (eteieery) 1988-1998 | 1999 | 2004 | 2009 | 2014 | 2019 | 2024
11 0.1 N 1.8-73 0.9-12.7 11.8 0.0 6.9 2.8 6.3 2.1
109 0.2 E - 09-16.4 0.9 6.4 3.6 8.2 20.0 -
I 103 0.2 W - 09-73 12.7 3.6 55 3.6 16.4 - I
4 0.3 E 0.0-12.7 1.0-145 2.7 3.6 6.4 9.1 23.6 -
1 0.4 NE - 6.4 -23.6 8.2 4.5 14.5 15.5 11.8 -
27 0.5 S 27-6.4 0.9-13.6 10.0 6.4 7.3 11.8 19.1 -
I 8 0.6 - 45-22.7 11.8 10.0 9.1 4.5 12.7 - I
114 0.7 - 0.0-16.4 15.5 4.9 0.7 5.6 7.6 0.7
9 1.4 ENE - 5.5-18.2 12.7 2.7 3.6 4.5 17.3 -
26 2.6 WNW - 0.0-10.9 8.2 8.2 0.9 3.6 9.1 -
I 30 3.6 NwW 45-19.1 0.0-22.7 14.6 1.8 10.9 12.7 15.5 - I
70 115 SW - 27-255 191 6.3 104 111 16.0 3.5
71 23.0 NNW - 0.9-20.0 3.6 17.3 17.3 11.8 10.0 -
Annually Monitored Plot Averages (3) 4.6 8.5 15.5 3.7 6.0 6.5 10.0 21
Expanded Monitoring Plot Averages (10) 7.6 8.0 8.5 6.5 7.9 8.5 15.6 2.1?
Swan Hills Treatment Centre 50 March 2025



2024Environmental Monitoring Program O
Annual Repori Executive Simmary VEOLIA

Table 4-9: Minimum Densities (no./ha) of Redbacked Voles Captured During the Expanding
Wildlife Monitoring Program in the SHTC Study Area, September 19882024

Plot Distance from | Direction | Baseline Phase Operations Phase
SHTC (km) | from SHTC (1986-87) 1988-1998 | 1999 | 2004 | 2009 | 2014 | 2019 | 2024
11 0.1 N 10.9-23.8 3.6 -28.2 12.7 35 9.7 3.5 2.1 104
109 0.2 W - 3.6 -30.9 16.4 10.9 10.9 19.1 20.0 -
103 0.2 E - 2.7-237 16.4 5.5 8.2 45 13.6 -
4 0.3 E 2.7-18.2 2.7 -28.2 1.8 7.3 10.9 9.1 18.2 -
‘ 1 0.4 NE - 12.7 -40.0 18.2 17.3 26.4 8.2 22.7 - ‘
X 05 s 18-12.7 00-218 | 73 | 82 | 182 | 164 | 100 | - |
8 0.6 E - 3.6-37.3 20.9 7.3 9.1 9.1 12.7 -
‘ 114 0.7 E - 0.9-32.7 21.8 9.7 9.7 11.1 6.3 6.3 |
9 1.4 ENE - 16.4-50.0 | 46.4 3.6 7.3 8.2 20.9 -
26 2.6 WNW - 0.9-32.7 2.7 4.5 16.4 4.5 - -
30 3.6 NW 30.9 - 58.2 4.5-40.9 13.6 2.7 18.2 10.0 8.2 -
70 11.5 SwW - 9.1-45.5 11.8 5.6 38.9 7.6 17.4 9.0
‘ 71 23.0 NNW - 7.3-455 20.9 41.8 29.1 30.0 7.3 - |
Annually Monitored Plot Averages (3) 17.3 19.0 155 3.7 194 7.4 8.6 8.6
Expanded Monitoring Plot Averages (10) 19.0 17.9 16.5 10.9 15.5 11.9 14.8 8.6°
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Figure 4-13. Densities ofRed-Backed Voles in the SHTC Study Area, June 1988024
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Figure 4-14: Densities of RedBacked Voles in the SHTC Study Area, September 198824
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Vole Tissue Chemistry Monitoring
Aroclor PCBs

Concentrations of Aroclor PCBs were estimated from HRMS conggremific results since the lew
resolution GEECD method previously used for this analysis is no longer available. The average 2024
Aroclor PCB concentration of the annually monitored pl6t®Z mg/kg, n = 6 plots) was 75% less than

that recorded in 2019 (0.08 mg/kg, n = 10 ploighle 4-10). In fact, the 2024 concentration was the
lowest recorded since 1989 which was 0.04 mg/kg. Similarly, the 2024 Aroclor PCB concentration on the
expan@d monitoring plots (0.02 mg/kg over 4 plots) was 86% less than what was recorded in 2019 when
the reported concentration was 0.07 mg/kg over 10 plots). The average 2024 atinooeotrAroclor

PCBs of 0.02 migy was slightly higher than that recordedl®89 (0.01 mg/kg), the second lowest since
monitoring began. On an individual plot basis, the highest Aroclor PCB concentrations in 2024 were
recorded at plot 4 (0.06 mg/kg) and plot 109 (0.03 mg/kg), both of which are located within 300 m of the
plant ste. The remaining plots had concentrations equal to or less than 0.02 mg/kg i 28124-10).

Figure4-15compares the average yearly Aroclor PCB concentrations recorded for plots that were annually
monitored to those plots that were monitored duthyexpanded monitoring program. Up until 1999,
between 7 and 24 plots were monitored for Aroclor PCBs. During this period, the trend in concentrations
recorded for the expanded monitoring plots was similar to that observed for annually monitored plots
although the average concentrations were generally lower. Following rationalization of the monitoring
program in 2000 when 24 of the plots were monitored every 5 years, Aroclor PCB concentrations for the
annually monitored plots in 1999 and 2004 were higd2% and 41%, respectively) than the average
concentrations recorded for the expanded monitoring pktaiie 4-15). In 2024, the Aroclor PCB
concentrations at annually monitored and expanded monitoring plots were the same (0.02 mg/kg).
Therefore, itappears that the 10 plots that were annually monitored represent reasonable indicators of the
overall results for Aroclor PCBs in the vicinity of the SHTC. Furthermore, the low concentrations of
Aroclor PCBs recorded in at the annually monitored and elgghmonitoring plots in 2024 are consistent

with a declining trend that has been occurring in the vicinity of the SHTC sincgZgi4e4-15).

PCB Congeners and TEQs

The average concentration of PCB congeners in vole tissues decr8&spldtween May @3 and May
2024. While congener PCBs decreased at 5 plotssopegiyear increases were recorded at the remaining
5 plots, the highest increases of which occurred at plots 110 (173%) and 109TaB%)4(11). Despite
these increases, the average 2€@dcentration across the 10 plots is 73% lower than thee@daverage

(20007 2023) for the SHTC study area; the second lowest concentration recorded since 2000. As in
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previous monitoring years, the lowest PCB concentrations were recorded at plietd faghest from the
SHTC (i.e., plots 402, 70 and 71) while the highest concentrations typically occurred at plots closer to the
plant site (plots 11, 109, 4, 110, and 1I#kle 411).

Between May 2023 and May 2024, PCB TEQs decreased at 6 and increased at 4 of the 10 plots, representing
an average decrease in PCB TEQ concentration of Ta¥g 412). Thehighest PCB TEQ in 2024 was

recorded at plot 4, which has been the case for all but one year (plot 109 in 2012), although it represents

the second lowest concentration recorded at this plot since 2000. In comparison, PCB TEQ values at plots
402,70,and¥? were O1 pg/g in 2024, continuing to repres
on a historical basis. Historically, the highest PCB TEQ concentrations have been found in vole tissues
collected near (00. 7 k m)(>0a7rkmi) the BHTE.s The exdeptign$ to this f u r t
occurred in 2022 at plot 110 (7.62 pg/g) which is located only 0.3 km from the SHTC, plot 117 (28.1 pg/qg)
which is located 2.7 km from the SHTC, and plot 70 (11.80 pg/g) in 2023, unlike most previous monitoring
years. The higher concentration of PCB TEQ at plot 70 was likely affected by the fires that were burning
close to the Town of Swan Hills in 2023
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Table 4-10: PCB congener concentration’s(pg/g) in red-backed voles in SHTC study area,
20001 2024.

Plot?2

Averages
11 4 114 117 70

480,000 - 300,000 - 170,000 - 24,000 8,800 141,700
169,000 563,000 163 28,800 | 466,000 | 32,100 | 34,600 1,440 129,754
627,382 819,944 642,093 16,715 | 495,810 | 53,724 | 108,457 1,799 277,187
249,000 583,000 250,000 11,500 | 129,000 | 25,100 | 35,300 667 128,510
70,359 1,034,201 | 687,233 | 133,077 | 136,802 | 14,997 | 17,438 1,084 209,633
17,865 114,298 140,940 - 34,465 | 7,601 8,917 837 36,259
203,545 254,766 867,215 17,820 | 143,851 | 9,468 | 34,099 2,363 153,734
91,000 340,000 360,000 19,000 | 200,000 | 23,000 | 45,000 1,900 108,710
100,000 99,000 410,000 17,000 | 85,000 | 23,000 | 69,000 7,200 86,100
120,000 69,400 245,000 11,000 | 63,200 | 10,200 | 4,500 1,980 52,814
192,000 98,800 351,000 43,500 | 294,000 | 19,300 | 74,900 1,680 107,951
281,000 960,000 547,000 | 225,000 | 121,000 | 16,800 | 42,500 3,100 219,995
181,000 815,000 357,000 | 136,000 | 250,000 | 27,400 | 45,900 1,860 182,159
296,000 267,000 | 1,110,000 | 72,400 | 209,000 | 16,400 | 10,400 1,480 198,817
114,000 115,000 399,000 | 105,000 | 263,000 | 19,900 | 42,500 935 106,462
111,000 97,300 386,000 39,500 | 82,100 | 13,100 | 18,800 1,200 75,174
90,400 87,700 429,000 21,600 | 86,900 | 11,300 | 33,300 770 76,366
110,000 96,700 317,000 21,500 | 91,900 | 12,900 | 16,700 934 67,026
84,200 187,000 368,000 26,400 | 102,000 | 14,300 | 34,500 779 82,054
98,150 83,250 304,500 11,385 | 68,200 | 7,620 | 21,150 663 59,832

63,700 60,400 161,000 7,380 45,900 | 12,900 | 17,000 533 37,041

39,500 31,600 92,500 13,200 | 54,600 | 18,800 | 6,540 544 25,870
65,200 66,100 171,000 28,000 | 121,000 | 4,650 | 51,600 471 50,888
43,500 38,700 140,000 11,200 | 36,100 | 3,510 | 13,100 32,9008 32,086
25,300 66,900 116,000 30,600 | 40,000 | 6,980 6,820 460 29,386

! PCB congener concentrations are the sum of the homologues.
2 Qrder of plots indicate increasing distance from SHTC (Plot 11 [100 m] to Plot 71 [23 km]).
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Table 4-11: TEQ of PCB congeners in reebacked voles (pg/g) collected from the SHTC study area,
2000- 2024.

Year Averages

2000 . . 193.58
2001
2002
2003
2004
2005
2006
2007
2008a?
2008b°
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021 23

2022 54.4/2.4%

2023 . 14.4

2024 12.3

! Order of plots indicate increasing distance from SHTC (Plot 11 [100 m] to Plot 71 [21 km]).
2 WHO-TEF: World Health Organization Toxic Equivalency Factor (1998).
3 WHO-TEF: World Health Organization Toxic Equivalency Factor (2005).
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Dioxin/Furan Congeners and TEQs

Dioxin/furan concentrations in rdshcked voles decreased at 6 plots and aza@ at 4 plots between

May 2023 and May 2024. The highest concentrations occurred at plots 4 (56.36 pg/g) and 109 (31.54

pg/ g) while concentrations at tTade4i2e M@ thenmostg pl ot s
part, the highest levels ofakins/furans occurred at plots 11 through 114 (range = 109836 pg/g)

which are located 00.7 km of the SHTC while the |
through to plot 71 (range = 2.131.44 pg/g), which are located the furthesag\@>0.7 km).

Dioxin/furan concentrations at the 10 plots in 2024 were within previously observed ranges. Overall,
dioxin/furan congener concentrations in the SHTC study area were highest between 2000 and 2006 but

for the most part, have been declinifiges 2006 although slight increases were recorded in 2022. In

2024, dioxin/furan congers were 30.2% lower compared to 2023.

The average dioxin/furan TEQ concentration in 2024 decreased 28.9% between May 2023 and May 2024,
representing the second loweshcentration (2.7 pg/g) recorded in the SHTC study area since 2000

(range = 2.1 to 1,371.4 pg/d)dble4-13). Since 2006, dioxin/furan TEQs have consistently declined to

the low levels that have been recorded between 2017 and 2024. As with PCRIiBKQ&uran TEQ
concentrations in voles generally declined with increasing distance from the SHTC in May 2024 although
larger increases were documented at plots 114 and 117 in 2022 and at plot 70 (likely related to the
wildfires in the vicinity of the Tow of Swan Hills) in 2023 compared to recent monitoring years
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Table 4-12: Concentrations of dioxin/furan congeners (pg/g) in reébacked voles collected from the
SHTC study area, 2000 2024.

Averages

3,504.6
1,635.8

1,925.3

1,952.2

927.3

444 .4

1,743.8

768.5

469.6

302.9

324.1

198.3

269.4

331.2

191.4

86.1

81.5

52.5

60.4

41.8

25.2

145

28.4

24.1

16.9

1 Order of plots indicate increasing distance from SHTC (Plot 11 [100 m] to Plot 71 [21 km]).
2 No animals were collected for tissue samples.
3 n.d. - Not Detected. Average values calculated based on ¥ the reported detection limit.
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Table 4-13: TEQ of dioxin/furan congeners (pg/g) in redbacked voles collected from the SHTC
study area, 2000 2024

Averages

1,371.4

58
40
24
58
8.6
19.69
20.3
13.0

4.66
5.59
3.03
3.16

3.7
2.1
1.65
5.81/0.275
2.02

1.51

1 Order of plots indicate increasing distance from SHTC (plot 11 [100 m] to plot 71 [21 km]).

2 No animals were collected for tissue samples.

3 Between 2000 and 2008a, dioxin and furan TEQs calculated based on NATO I-TEFs (1990).
4 From 2008b and onwards, dioxin and furan TEQs calculated based on WHO (2005).
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Total TEGs in Relation to Plot acation

Between May 2023 and May 2024, total TEQ levels inbvacked voles decreased at 6 plots and increased

at 4 of the 10 monitoring plots, resulting in an average 24% decr&a3@ pg/g). Average total TEQ at

plots >2 km from the SHTC remainedwblle | ow t ot al TEQ concentrations
in 2024 Figure4-15). The overall trend in total TEQ concentrations for both distance categories in the
SHTC study area has continued to decline since 2000 but increased in 2022 becaas®wiainin the

data set. In 2023, total TEQ concentrations recorded at plots 114 and 117 were back within historical ranges
while total TEQ concentration at plot 70 was the highest recorded since 2000. This was attributed to the
occurrence of wildfireshiat occurred near the Town of Swan Hills and elsewhere in the vicinity of the
SHTC study area. Total TEQ continued to decline in 262fu(e4-15).
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Figure 4-15. Mean total TEQ concentrations atp | o 2 ken ai@ >2 km from SHTC, 2000- 2024.

Inorganic Elements

Of the 28 heavy metal concentrations measured in vole tissues in 2024, 11 elements were below those
recorded during the 1988097 baseline period, 10 were similar to baseline concentrations, 4vhile
exceeded baseline conditiof@able4-14). Of the 4 heavy metals that exceeded baseline concentrations in

2024 (copper, iron, manganese, and selenium), all were within ranges recorded during previous expanded

Swan Hills Treatment Centre 60 March 2025



2024 Environmetal MonitoringProgram O
Annual Repori Executive Summary VEOLIA

monitoring years. Overall, 15 of 27 metateasured in 2024 exhibited weak negative correlations, 7 of
which were significant (P<0.05), indicating that as distance from the SHTC increased, concentrations of
heavy metals generally decreased. An additional 10 metals exhibited either significedibp{Rveak (5

plots) or moderately (5 plots) positive concentrations suggesting that as distance from the SHTC increased,
concentrations of these metals also increased. Eight of the 27 metals that were detected in vole tissues in
May 2024 are also gendisaconsidered to be elements of concern including arsenic, cadmium, chromium,
copper, lead, mercury, nickel and zilable4-14). Of these 8 metals of concern, only copper and selenium
exceeded baseline concentrations. Lead and mercury were the awyrhetals that exceeded baseline
concentrations in only 3 of the 13 previous monitoring years when analyses of metals were conducted. In
contrast, baseline concentrations of zinc, arsenic and copper exceeded baseline concentrations in 7, 7, and
10 yearsduring the same 13 metals monitoring years. Although periodic concentration exceedances for
various metals have been detected over the years, any trends in relation to distance from the SHTC were

weakly negative and for the most part, reignificant
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Table 4-14: Average May 2024 concentrations (mg/kg dry weight) of inorganic elements in vole
tissues compared to historical levels (19862019) recorded in the SHTC study area

Baseline
Element (1986-87) 1994-98

Aluminum 1245 64 - 90

Antimony <0.2! <0.2
Arsenic3 <0.1 <0.17 0.4

Barium# 36.1 18-24

Beryllium <0.2 <0.2
Cadmium 0.37 <0.2
Calcium 32,000 25,8971 32,487
Chromium 1.3 197 3.6
Cobalt 0.3 <0.27 0.3
Copper 9.9 0-21

Iron 303 291 - 317
Lead 1.1 1i 2
Magnesium 1,500 1,1137 1,427
Manganese 23 28-41
Mercury 0.3 0.117 0.39
Molybdenum 1.1 <1-1 . . . . . 0.6
Nickel 2 0571 1.7 . . . . . . 1.2

Phosphorus 19,2501 22,447 27,848
Potassium 10,2241 18,433 11,342
Selenium <0.27 0.9 . . . . . 0.8

Silver <0.2 .d. <0.0353

Sodium 3,1247 4,753 4,821

Strontium - 20.7

Thallium - .d. <0.0014
Tin <2 . . . . . 0.1

Titanium . . . . . -

Vanadium . . . . . 0.2

Zinc

! < indicates below lowest detection limit. ? n.d. i Below detection limit. * Bold indicates heavy metals of concern. * Bold italics
indicates monitoring years where metal concentrations exceeded baseline concentrations. ° - Indicates not analyzed.
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PAHs

PAHSs in voles collected from the SHTC study area were periodically analyzed on various plots between
2000 and 2003 and then again during the 2019 expanded monitoring programs. During these monitoring
years, PAHSs in vole tissues were for the most pardvb#heir detection limits although 11 of the analytes

were at or near their detection limits. In contrast, 35 (45%) of the 78 analytes present in vole tissues were
near or exceeded the detection limits at between 5 and 10 of the plots during the 268dcrpanitoring
program. In comparison to the 2019 monitoring year when the same 78 analytes were analyzed, percentage
changes in concentrations increased from a low of 285% at plot 402 to a high of 1,079% at plot 117
representing an overall increase df3go from the 2019 monitoring yeéfable 4-15). As in previous
monitoring years, there was no clear trend in the concentrations of PAHSs in relation to distance from the
SHTC. While anthropogenic sources such as industrial stack emissions can congibficargly to

elevated PAH concentrations in various receptors (includingpaelled voles), these results suggest that

the higher concentrations recorded during 2024 were more likely related to the recent fire history in the

SHTC study area. Forestds are generally the single most important natural source of PAHs in Canada.

In addition, of the various PAH analytes detected inbacked vole tissues in 2024 and previous
monitoring years, 17 are considered to be priority PAHs because of theitytgxégsistence, and potential

to bioaccumulate. Overall, naphthalene and phenanthrene had the highest concentrations over the 6
monitoring years, accounting for 8.5% and 8.2% of the total PAH concentrations present in vole tissues,
respectively, while th lowest average concentration was recorded for perylene (1.9%). However,
differences among the 17 priority PAHs were small and did not appear to exceed current guidelines nor
was there any clear trends in PAH concentrations in relation to distancen&@HTC

Chemical Concentrations in Relation to Rextked Vole Demography

Since PCBs and dioxins and furans, can affect reproductive success in mammals, various vole demographic
parameters, including density, breeding condition, sex ratios, and weightstlacture were examined in
relation to chemical concentrations in vole tissues. While results indicate that higher concentrations of
PCBs, dioxins/furans, and total TEQ in 2024 were associated with plots 11 and 114 which are closer to the
plant site tlan plot 70, there was no clear indication that the Treatment Centre was affecting vole
demography(Table 4-16). With respect to heavy metals and PAHSs, the was no apparent relationship
between concentrations and distance from the plant site. For exdhgpleighest vole densities were
recorded at plot 70 in June but were highest at plot 11 in September. There were also no apparent trends in

relation to distance from the plant with respect to other population data such as sex ratios, weights, and
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breedingvoles. Longterm monitoring has not exhibited any obvious populal&wel changes that would

be consistent with the higher body burden levels in voles that were observed between 2000 and 2024. As
indicated earlier, this appears to more likely reflgffecent habitat conditions among the 3 plots and the
phase of the population cycle the voles are in

Table 4-15: Comparison of average PAH concentrations (mg/kg) between the 2019 and 2024
expanded monitoringyears at plots in the SHTC study area

Average PAH
Concentrations (mg/kg)

2019 2024

0.01415 0.0998

0.01323 0.0972
0.01431 0.07357
0.01326 0.07246
0.01384 0.10515

0.01507 0.12491
0.0137 0.16145
0.01266 0.04876
70 0.01479 0.09956

71 0.01308 0.10174

Totals 0.13809 0.98460
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Table 4-16: PAH concentrations (mg/kg) recorded in 2024 in comparison to historical
concentrations for 17 priority PAHSs in the vicinity of the SHTC

May May
2019 2024 | Averages

Acenaphthene 0.0001 0.0002 0.0050
Acenaphthylene 0.0001 0.0002 0.0052
Anthracene 0.000194 | 0.0002 0.0051
Benzo(a)anthracene 0.0001 0.0002 0.0051
Benzo(a)pyrene 0.0001 0.0002 0.0051
Benzo(b)flouranthene 0.0001 0.0005 0.0059
Benzo(ghi)perylene 0.0001 0.0000 0.0050
Benzo(k)fluoranthene 0.0001 0.0000 0.0050
Dibenz(ah)anthracene 0.0001 0.0002 0.0066
Fluoranthene 0.0003 0.0017 0.0053
Fluorene 0.0001 0.0014 0.0073
Indeno(c,d-123)pyrene 0.0001 0.0002 0.0051
Naphthalene 0.0009 0.0114 0.0079
Phenanthrene 0.0005 0.0055 0.0076
Pyrene 0.0005 0.001 0.0052
Retene 0.0001 0.00146 0.0008
Chrysene - - 0.0083
Totals 0.0032 0.0230 -

Target Analytes
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5 AQUATI C ENVI RONMENT

Aquatic ecosystem health monitoring includes indicators of water and sediment quality as well as indicators
of fish healthand contaminant loadSurface water quality (i.e., that of lakes and streams) near the SHTC

is important for both human health and the integrity of aquatic ecosysEadsnent quality in waterbodies

near the SHTC is an important indicator of botiirent environmental conditions affecting aquatic biota

and of cumulative pollutant depositioRishtissue provides a good indicator of aguatic system contaminant
levels andis importantto monitor given its direct potential linkage to human healttk rterough

consumption of natural local foods

The objective of the aquatic monitoring program is to assess changesancentration of chemicals of
concern in lakes and streams near the SKHi@ure 51) and their potential implications for humhaalth

risk.

5.1  Surface WateMonitoring

Surface water quality (i.e., that of lakes and streams) near the SHTC is important for both human health
and the integrity of aquatic ecosystems. The surface water monitoring program evaluates spatial and
temporal pagrns in water quality relative to the SHTC. In 2024, monitoring occurred at one river (Coutts
River) and two lakes (Edith Lake and Chrystina Lake) as part of the regulatory environmental monitoring
program. The Coutts River and Chrystina Lake monitoriragicsts are located downgradient and
downwind of the SHTC. Specifically, the Coutts River station (S5A) is approximately 5.0 km southeast of
the SHTC, while the Chrystina Lake station (S12) is approximately 1.5 km northeast of the SHTC. Edith
Lake is the bekground reference lake for the surface water monitoring program and is situated upwind and
up-gradient from the SHTC, approximately 15 km from the facility. 9 additional waterbodies were added
to the monitoring program as test sites to capture the impagid decreasing due to the SHTC. These
waterbodies had 24 routine water quality parameters lab measured and 7 field measurements taken in July,

August, and October

Over 60 water quality parameters were measured in water samples collected from th®i@eyts12

and Edith Lake, including routine, nutrient, biological, and metal parameters. Due to low flow, hydrometric
measurements were not collected at the time of sampling for any site. For each of the surface water quality
parameters measured at eaubnitoring site, summary statistics were calculated to place the 2024
measurements in historical context (where adequate data were available). Values that were high relative to

historic measurements were flagged. Measurements from 2024 were also complaeedtberta Surface
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Water Quality Guidelines for the Protection of Aquatic Life (PAL; where applicable) and exceedances were
noted and described. Finally, rparametric monotonic trend analysis was conducted on parameters with

at least 8 years of datacgwith fewer than 50% of those measurements being censored. The<glaaall

test was used to assess whether water quality parameters significantly increased, decreased, or lacked a
di stinct pattern over ti me. | nro&Ovad implemenfednaoherien g  wi
only the 10 most recent observations were included in the analysis to ensure that any trends detected are

representative of current conditions

A summary of historical range and regulatory guideline exceedances, as wellifasasigwater quality

trends, is outlined in Tabk1. Based on the 2024 monitoring results, surface water quality near the SHTC

is largely comparable to historical conditions observed in the Coutts River and Edith Lake. The Coutts
River had2 parameterlaove historical conditions (Total Kjeldahl Nitrogen [TKN] and dissolved oxygen);
Chrystina Lake had 10 parameters above historical conditions (barium, dissolved and total calcium,
chlorophylta, electrical conductivity, hardness, dissolved and total potassstrontium, and total
suspended solids [TSS]); and Edith Lake had 4 parameters above historical conditions (hardness, dissolved
calcium, chlorophyHa, ard TKN). PAL guidelines were met for all parameters, except total alkalinity and

pH (below minimunguideline) in Edith_ake and 4 of the extra waterbodies sampled; and dissolved iron

in the Coutts River. The low alkalinity value reflects the naturally low buffering capacity in the lakes, and
the guidelines only apply if natural conditions are not ndgmalv. Dissolved iron values are consistent

with historical results for the Coutts River. There are decreasing trends for pH at Chrystina Lake; total
organic carbon for Coutts River; and silicon in Edith Lake. There are increasing trends for TKN, total
patassium, copper, and chlorophgllin Edith Lake; total silicon in S5A; and increasing barium, sodium,
strontium, and chlorophyh in Chrystina Lake. There are no guidelines for any of these parameters, except
for pH. An examination of pH in 11 lakes assathe region showed that pH values in Edith and Chrystina
lakes are within the range of other lakes in the region. pH seems to be lower in lakes that have relatively
small watersheds, meaning that the relative proportion of water feeding the lakes cogemmrain and

snow (which have lower pH

5.2  SedimentMonitoring

Sediment quality in waterbodies near the SHTC is an important indicator of both current environmental
conditions affecting aquatic biota and of cumulative pollutant deposition. The sediom@idring program
evaluates spatial and temporal patterns in water quality relative to the SHTC, with stream stations being

monitored annually and lake stations monitored biannually. In 2024, sediment samples were collected from
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two streambed sites (CosiRiver (S5A) and S6) and two lake sites (Edith Lake and Chrystina Lake (S12))
as part of the regulatory environmental monitoring program. Over 300 sediment quality parameters were
measured, including nutrient, metal, and organic parameters. S6 (refereace) is located approximately

700 m southwest of the SHTC and is along an unnamed tributary of the Coutts River. This tributary
discharges into the main stem of the Coutts River downstream of S5A (Coutts River); thus, the two stations
do not influence &h other. The Edith Lake (reference lake), Chrystina Lake (S12) and Coutts River (S5A)
monitoring stations are as described above

Similar to the surface water quality monitoring program, summary statistics were calculated for each
sediment parameter aah site to place the 2024 measurements in historical context (where adequate data
were available). Values that were high relative to historic measurements were flagged. Measurements from
2024 were also compared to CCME Sediment Quality Guidelines fértiiection of Aquatic Life (PAL;

where available) and exceedances were noted and described. Finalpgaraomtric monotonic trend
analysis was conducted on parameters with at least 8 years of data and with fewer than 50% of those
measurements being censt. The ManfKendall test was used to assess whether sediment quality
parameters significantly increased, decreased, or lacked a distinct pattern over time. As witladhe sur
water quality analysis, i 024 a 10 year fAmovi ng achiwasdniplerentédr e nd

highlighting contemporary trends sediment quality instead of being driven by historically high values

A summary of historical range and regulatory guideline exceedances, as well as significant sediment quality
trends, is outlinedni Table5-2. In 2024, sediment quality near the SHTC in Chrystina Lake, Edith Lake,

S6, and the Coutts River had historically high metals, although only a few sites had historical range
exceedances that included toxic metals (arsenic, mercury, zinc, @l cd he PCB TEQ was historically

high at all sites, but it is based on relatively few sampld®j&aken in more recent years. Interim Sediment
Quality Guideline (ISQG) exceedances were documented for arsenic at all 4 stations; nickel at Chrystina
Lake and Edith Lake; mercury at Edith Lake, Cadmium at Edith and S6; and mangaaledestdtions.

Only S5A had aignificant increasing trend for PCB TEQ. Total PCBs remained unchanged at both lake
sitesi likely because the historically high PCB valuesurred several decades ago and the moving window
trend analysis is now capturing baseline values. However, a large spike was noted at both S6 and S5A. This
may be due to historicallgigh organic carbon in the sediment or scouring of the stream chaonelg d
summer rain events. No significant trends in PCDD/F Toxic Equivalents (TEQs) occurred at any sites;
however, PCDD/F TEQs exceeded the respective ISQG at Chrystina Lake and Edith Lakes, as has been the

case for much of the data record
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Figure 5-1: Surface Water, Sediment and Fish Tissue Monitoring Locations
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2024 surface water quality summary, including historically high values in 2024, regulatory guideline exceedances (A8 ahrohi@a c e

Parameter

Table 5-1: Summary of 2®4 Surface Water Quality Monitoring Program

Above Historical Range

Chrystina L.
(S12)

Edith L.

Coutts R.
(S5A)

monitoring sites

wat er

Exceeding Regulatory Guidelines ‘

Chrystina L.
(S12)

Edith L.

Coutts R.
(S5A)

qual ity

gui del i

Mann-Kendall Trends

Chrystina L.
(S12)

Edith L.

Coutts R.
(S5A)

Alkalinity, total as CaCO3 - - - - Above chronic - NT NT NT
Barium Above - - - - - Up NT NT
Calcium Above - - - - - NT NT NT
Calcium, dissolved Above Above - - - - NT NT NT
Chlorophyll-a Above Above - - - - Up Up NT
Copper - - - - - - NT Up NT
Electrical conductivity Above - - - - - NT NT NT
Hardness Above Above - - - - NT NT NT
Iron, dissolved - - - - - Above ID NT NT
chronic
Oxygen, dissolved (mg/L) - - Above - - - NT NT NT
pH - - - - Below - Down NT NT
minimum
Phosphorous - - - - - - ID ID NT
Potassium Above - - - - - NT Up NT
Potassium, dissolved Above - - - - - NT NT NT
Silicon - - - - - - NT Down Up
Sodium, total - - - - - - Up NT NT
Strontium Above - - - - - Up ID NT
Total Kjeldahl Nitrogen - Above Above - - - NT Up NT
Total Nitrogen - - Above ID NT ID
Total Organic Carbon - - - - - - NT NT Down
Total Suspended Solids Above - - - - - NT NT ID

Note: ID = insufficient data available for trend calculation, NT= Non-significant trend

nes

ver118 years fa @adh ofsthreg n i f i C
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Table 5-2: Summary of 2@4 SedimentQuality Monitoring Program

2024 sediment quality monitoring program summary, inclugdangables that were high in 2024 relative to historical levels, exceedarfcesr e gul at or y del i nterim sedi ment

0.1) trends over 10 years

gui nes (1 SQG = i

Above Historical Range Mann-Kendall Trends

Exceeding Regulatory Guidelines

Chrystina Edith Coutts Chrystina L. Edith L. Coutts Chrystina Edith Coutts

Parameter L. (S12) L. R. (S5A) (S12) R. (S5A) L. (S12) L. R. (S5A)
Aluminum - - - Above - - - - NT NT NT Up
Arsenic Above ISQG, Above ISQG, Above ISQG,

- Above - - Below PEL Below PEL - Below PEL NT Up NT NT
Barium Above - Above - - - - - NT NT NT NT
Cadmium Above Above ISQG, Above ISQG,

- - - - Below PEL - Below PEL NT Up NT NT
Calcium - - - Above - - - - NT NT NT Up
Cobalt - Above - - - - - - Up Up NT NT
Copper - - - Above - - - - NT NT NT NT
Iron Above Above - Above - - - - NT NT NT NT
Lead - Above - - - - - - NT Up NT NT
Magnesium Above Above - - - - - - NT NT NT NT
Manganese - Above Above - Above ISQG Al‘gg\ée /ng\ée Above ISQG NT NT NT NT
Mercury ) ) ) Above . Aé);\é\?\, I|§|5Q|_G - - NT NT NT ID
Molybdenum - - ID Above - - - - NT NT NT NT
Nickel . - . - Above ISQG /’I‘gg‘ée ?gg’é" - NT NT NT NT
Organic carbon, total . Above . Above . . . - NT NT NT Up
PCB TEQ Above Above Above | Above - - - - NT NT NT NT
PCB 77 - - - Above - Up Up NT
PCB 123 Above | Above Up -
PCB 156+157 - Above Above | Above - - - - NT NT Up Up
PCDD/F TEQ Above ISQG, Above ISQG

- - - - Below PEL Below PEL - - NT NT NT NT
Phosphorus - - - Above - - - - NT NT NT NT
Strontium - ID Above | Above - - - - NT NT NT Up
Sulphur - Above - Above - - - - NT NT NT Up
Thallium - Above ID ID - - - - Up NT NT ID
Uranium - - - Above - - - - Up NT NT NT
Vanadium Above Above - Above - - - - Up Up NT NT
Zinc - Above Above Above - - - - Up Up NT NT

Note: ID = insufficient data available for trend calculation, NT= Non-significant trend
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5.3  Fish Tissue Monitoring

The annual monitoring program includes the collection and chemical analysis of brook trout tissue from
Chrystira Lake and Edith Lake to assess potential fish tissue contamination and fish health. Due to its
downwind proximity (1.5 kilometres) to the facility, Chrystina Lake is the main study lake, while Edith
Lake is farther away, upwind, and acts as a local neteréor the FTMP. Both lakes are open yeamd

to recreational fishing and are stocked each spring with brook trout as part of the Alberta Environment
and Protected Areas annual stocking program. In 2024, brook trout were stocked into both lakes from the
Raven Brood Trout Station (the hatchery) near Caroline, Alberta. Stocked brook trout have been
implanted with coded wire tags (CWTSs) each year since 2012 to provide definitive ages. These tags are
1.1mm long, biologically inert, stainlesteel tags thare imprinted with codes specific to each stocking
year and are implanted into the fish snouts before stocking. Tissue samples from both lakes were
separated by age and analyzed for contaminants of concern (COC) lis&dalarb3. Historically, PCBs

drive toxicity levels in Chrystina Lake brook trout and are the main COC associated with the facility.
There currently is an Alberta Health advisory recommending that consumption of brook trout captured

from within 20 km of Swan Hills be kept to only two s@ys (75grams/serving) per week

Table 5-3: Contaminants of Concern Measured During the 202FTMP

Aluminum, Antimony, Arsenic, Barium, Beryllium, Polychlorin ated Biphenyls (PCB)
Boron, Cadmium, Calcium, Chromium, Cobalt, Copper,
Iron, Lead, Magnesium, Manganese, Mercury,

Molybdenum, Nickel, Phosphorus, Potassium,

Selenium, Silver, Sodium, Thallium, Uranium,

Vanadium, Zinc

Dioxins

Furans

Brook trout were captured from Chrystina and Eti#tes in midAugust. To investigate the potential
effects of the facility on fish in nearby waterbodies, chemical concentrations in brook trout from
Chrystina Lake were compared with applicable guidelines, historical ranges, and concentrations in the
hatcrery (control group) and Edith Lake brook trout (reference condition). Objectives of the 2024
monitoring programs includevaluating brook trout size and condition to detect possible effects of
chemical stressors near the facility; comparing PCB concimtsaamong brook trout age classes in
Chrystina and Edith lakes to investigate possible COC accumulation and health impaicksntifiythg

key recommendations to improve the effectiveness and reliability of the FTMP.
The2024 monitoring program was alan expanded year; key features of this expansion include

1 Increasing the fish captured in Chrystina Lake, and Edith Lake to 40 instead of. 30 fish
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1 Completion of a historical analysis of Edith Lake to determine if biannual sampling would be
more effectivanoving forward

1 A fish head community outreach program, which includes signage installed at both lakes
encouraging anglers to submit the heads from their catches to increase the number of CWTs
submitted for analysis to achieve a greater understandingafistgibution in both lakes

Tissue Residue Quality Criteria

The toxicity of dioxins, furans, and dioxlike PCBs occurs through similar physiological processes
therefore the toxicity of these compounds can be quantified by combining their respeatiefféaxs

into a single toxic equivalency (TEQ). The TEQ approach uses the toxic equivalence factor (TEF)
method, which is based on the concept of dose addition, where the toxicity of individual dioxin and
dioxin-like compounds in a mixture is combinedanthe single TEQ metric that can be used to facilitate

risk assessment and regulatory control. The TEQs calculated during the FTMP are based on the 2005
World Health Organization (WHO) TEFs for mammals that express the toxicity of each dioxin, furan, and

dioxin-like PCB relative to the most toxic form of dioxin.

Guidelines and toxicological thresholds applicable to the FTMP are summarikablén54. The

Canadian Council of Ministers of the Environment (CCME) guidelines and tissue residue benchmarks
(TRB) for dioxins, furans, and dioxilike PCBs set tissue residue criteria based on TEQ and provide
context for concentrations of organic contaminants in Chrystina Lake brook trout. The CCME guidelines
provide stringent criteria to protect wildlife consumefsquatic biota and are protective of the most
sensitive wildlife consumers of fish (i.e. mink). The TRBs assist in evaluating the potential of PCBs to
cause adverse effects on Chrystina Lake brook trout.

Total PCB concentrations in the edible tissubrabk trout collected during the FTMP are compared

with the consumption advisory | evels established
quality criterion for total PCBs remains under review until a provincial guideline is set. The advisory

level for unrestricted consumers (0j0§/g) is the most stringent consumption limit and is protective of

individuals who consume over 225 meals of vaitlight fish per year.

Toxicological thresholds have been developed for eleven metals from the Sé&atyronmental

Toxicology and Chemistry (SETAC) toxicity database based on previously reported no observable effect
concentrations (NOEC). The NOEC represents the highest concentration of a contaminant that will not
cause an adverse effect. In additiomximum levels for contaminant concentrations established by

Health Canada under th®od and Drug Regulatiorere used to evaluate concentrations of arsenic, lead,

and mercury in Chrystina Lake brook trout relative to limits imposed on retail.foods
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Table 5-4: Tissue Residue Quality Criteriafor the Fish Tissue Monitoring Program

Guide line/

Benchmark

Appl icable
CcoC

Pro tect ion

Great Lakes Consum ption Binational Strategy for Total PCBs Protection of hum an

Advisory Levels (2018) Polychlorin ated Biphenyl (PCB) Risk fish consumers
Manageme nt

CCME (2001) Canadian Council of Ministers of the PCBs Protection of wil dlife

Environmen t (CCME) - Tissue
Residue Guide lines

Dioxin s/Furans

consumers of aquatic
biota

Tissue Residue Benchmarks
(TRB)

TRB for Aquatic Biota derived for
TCDD and Equivalents (Steeven s et
al. 2005)

PCBs

Dioxin s/Furans

Benchmarks derived
for prot ection of:

99% of fish species
pre sent

95% of fish species
pre sent

90% of fish species
pre sent

SETAC (1999)

Society of Toxicology and Chemistry
- Linkage of effects to Tissue
Residue s Database

Aluminum, Antimony,
Arsenic, Cadmium,

Chromi um, Copper,
Lead, Mercur y, Nickel,
Selenium, Zinc

No Observabl e Effe ct
Concentra tions
(NOEC) for salm onid
fish species

Healt h Canad a (2020)

List of Maximu m Level s for Various
Chemical Contamin ants in Foods and
List of Contaminan ts and Other
Adulterating Substances in Foods

Arsenic, Lead, Mercury
TCDD

Maximum Levels (ML)
for chemical

contami nants in retail
foods

GOA 2018

Alberta Surface Water Quality
Guidelinesi Tissue Residue
Guideline

Selenium

Fish protect ion from
adver se effe cts
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Fish Characteristics

The fork length between Chrystina and Edith lakes remain similar in 2024. When compared to previous

years, the mean fork length for Chrystina Lake has been the lowest since 2012, and Edith Lake has been

since 2020. Fish condition for Chrystina Lake braokitis 1.25 on average, which is considered sufficient

for recreational anglers. In addition, this is the highest reported fish condition for Chrystina Lake brook
trout since 2004. Condition of Edith Lake brook trout dropped to 1.06 from 1.16 in 2028, n@presents

poor condition for salmonids and is the lowest result since 2015. The Catch Per Unit Effort (CPUE) was

lower in Chrystina Lake in 2024 at 0.85 compared to 1.34 in 2023, while Edith Lake remained comparable
(0.29in 2024, 0.26 in 2023).

Samples analyzed as part of the 2024 FTMP are summariZeabia 55. Three fish were captured in

Chrystina Lake that did not have a CWT and could not be reliably aged. These fish were analyzed as
individuals and were labeled as Unknown A, B, and C. UnknG had a fork length of 406m with a

total weightof 958y, making it one of the | argest fish ever
from Chrystina Lake are, on average, larger than their Edith Lake counterparts in each age category
Table 5-5: Composition of Samples Analyzed duringhe 2024 Monitoring Program
PO Chrystina Lake Edith Lake Hatchery
9 (CHBKTR) (EDBKTR) (HATCH)
1+ Composite (five fish) Composite (five fish) Comeposite (six  fish)
2+ Composite (five fish) Composite (six fish)
3+ Composite (three fish) Composite (two fish)
4+ Individual
5+ Individual
UNK A Individual
UNK B Individual
UNK C Individual
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PolychlorinatedBiphenyl (PCB) Levels and Trends

Total PCB concentrations in 2024 for Chrystina Lake and Edith Lake are provided along with historical
data in Figuré-2. Each measurement since 2006 is provided as a single point (concentrations for duplicate
samples aveged), with green points representing more recent data and blue representing old PCB
concentrations. Total PCB concentrations for 2024 (red) are provided as single points, while mean

concentrations for each age class are represented by a horizontal (ntkeeertiaal (standard error) black
line.

Wet Weight PCBs
0.5
Great Lakes High Consumption Limit = 0.20 yg/g ww
—_— T Great Lakes Unrestricted Consumption Limit = 0.05 pg/g ww
el
&b
10-3
p—
(%))
M
O o
a®
e
<
©
= + &
T e ""-:— """ o~ 57 an == ==
00] «8 = @ M e @ 0
T T T T T T T T T T T T T
AERE RN B BN B
fgghhﬁﬁﬁﬁppﬁpﬁ
& M M M M M v MM oM M M M
"EEEEEEZEEEE G
C U T 0O C & @ @ @ @ @ @
Sample ID
Year

2010 2015 2020

Figure 5-2: Ave Total PCB Concentrations in Chrystina& Edith Lake Brook Trout (2006 to 202)
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Total PCB concentrations in Chrystina Lake brook trout remained consistent in 2024 when compared to
previous yearbés results, apart from CHBKTR3+ whic
Edith Lake brook trout also remained consistent wi2@sults. All age classes for both lakes were below

the unrestricted consumption guideline for the Great Lakes.

Since PCBs are lipophilic and preferentially accumulate in fatty tissue, the total PCB concentrations were
normalized according to the lipicbntent in each sample to provide a lipid normalized PCB (B
concentration. The PGR concentrations of Chrystina Lake brook trout continued to decrease from the
previous year in 2024. Edith Lake total RgBconcentrations decreased in all atgsses except the 1+

and 2+ year olds, which showed slight increases from 2023. Overall linear regression trends for both lakes
suggest a statistically significant decreasing trend in total PEIBsré 53).
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Figure 5-3: Ave (z standard error) Lipid Normalized Total PCB in Chrystina & Edith Lake Brook
Trout (2012 to 2024

Reconstruction of the life history of a single fish is used to estimate PCB accumulation rates in Chrystina
Lake and Hith Lake brook trout. Reconstructed #figstory results based on PCB 118 are summarized for
cohorts stocked into Chrystina Lake and Edith Lake from 2010 to 2@gure 54 plots A and B

This figure provides the exponential relationships plotted log-&ransformed axis; therefore, they appear
linear for each successive cohort in Chrystina Lake (Plot A) and Edith Lak@&}PRibts C and D provide
the slope parameter for each cohort from 2010 to 202thin Chrystina Lake, the accumulation rates fo

PCB 118 had been decreasing prior to 2021; however, estimated accumulation rates suggest an increasing
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trend since the 2016 cohort. Edith Lake accumulation rates have been increasing as well. As a result, there
is no longer a significantly decreasingrigefor the rate of PCB accumulation in Edith Lake. Despite the
potential increase in PCB accumulation rates, the PCB tissue concentrations in both lakes remain relatively

low compared with historical data

Chrystina (Plot A) Edith (Plot B)
i ; .
: .4 i |
; 2 2 - o 1
z ) E »—x : ]
§ .
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Figure 5-4: PCB 118Based Reconstructed LifeHistories of Brook Trout Stocked into Chrystina
Lake and Edith Lake for Cohorts stocked from 201Go 2021

Overall Toxicity Levels and Trends

Dioxin/furan based TEQ (TE§r) concentrationgor both lakes continue to be below historical maxima,
although all age classes within Chrystina Lake and Edith Lake show slightly increased concentrations
compared to 2023. Despite the increases, all ghieQoncentrations in 2024 remain below the CCME
(2001b) guideline.

The 2024 TEQ:s content in Chrystina Lake brook trout are consistent with the 2023 data, with all age
classes below the CCME (2001a) guidelines. Similarly to 2023, the 3-4olgtage class remains above
this guideline but continues teedrease. The TEQsconcentrations for Edith Lake brook trout remain

under the CCME (2001a) guideline and decreased in the 3+ and 4slgeae classes, while increasing
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in the 1+, 2+, and 5+ yeald age classes. New historical minima for total PCBsveet for the Edith

Lake 3+ and 4+ yeaold age classes.

The total TEQs of brook trout sampled in 2024 are compared with the CCME guideline, historical ranges,
and Edith Lake brook trout iRigure 55. Additionally, the total TEQ was normalized accordindipid

content and the average TEQ of Chrystina Lake, Edith Lake, and hatchery brook trout since 2012 were fit
to a logarithmic regression to assess for trends over Eigarg 56). From these results, the 1+ yardd

age class in Chrystina Lake had T&kelow the CCME guideline, with older fish (2+, 3+, and unknowns)
exceeding the CCME guideline. Unlike 2023, where all TEQ concentrations in Edith Lake brook trout were
below the CCME guideline, two age classes (2+ and 5+aoldaj were above guidelineShe average

lipid normalized TEQ decreased in both lakes between 2012 and Rig24e( 56). In more recent years
(20222024), average total TEQs in Chrystina Lake continue decreasing, while average total TEQs in Edith
Lake are elevated compared with thecreasing trend. Lastly, the lipid normalized TEQs in both lakes are
below the most conservative TRB, which is protective of 99% of fish species, including brook trout.
According to the linear regression results, average TEQ in both lakes continueséseead this decrease

is statistically significant for both lakes
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Figure 5-5: Historical and 2024Wet Weight Total TEQs in Brook Trout (2006 to 202)
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Figure 5-6: AverageLipid Normalized Total TEQs in Brook Trout (2012 to 2024)

Other Contaminants and Guidelines

Inorganic and organic concentrations that exceed tissue residue criteria in 2024 are summarized alongside
historicalrange comparisons rable 56. No metals other than zinc exceeded guidelines in Chrystina Lake,
while chromium, iron, and barium had historical minima. Christina Lake also exceeded guidelines for total
TEQ and PChoased TEQ across multiple age classesew historical maximum for chromium and lead

was recorded in Edith Lake brook trout, which are the first metal concentrations exceeding a historical
maximum in this lake since 2016. Apart from this, guideline exceedances were consistent with those
previousy documented in Chrystina and Edith lakes
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Table 5-6: Guideline Exceedances &istorical Comparisons of2024 Tissue Concentrations

Contaminants Outside

Location/Age Class Guideline Exceedances D
Historical Range

Chrystina Lake 1+ Zinc Chromium, Iron
Chrystina Lake 2+ Total TEQ, Zinc Coplanar PCB 105, 114
Chrystina Lake 3+ PCB-based TEQ, Total TEQ, Zinc Barium
Chrystina Lake (Unk A) Total TEQ, Zinc N/A
Chrystina Lake (Unk B) PCB-based TEQ, Total TEQ, Zinc N/A
Chrystina Lake (Unk C) Zinc N/A
Edith Lake 1+ Chromium, Selenium, Zinc Chromium
Edith Lake 2+ Total TEQ, Zinc Copper, Coplanar PCB 123
Edith Lake 3+ Zinc Coplanar PCB 114, Lead, Total PCB
Edith Lake 4+ Aluminum, Zinc fggla_?zz:l’iiém' 118, 123, 156, 167,
Edith Lake 5+ Zinc Arsenic
Notes:

Guideline exceedances indicate tissue concentrations above SETAC thresholds for metal contaminants and CCME
tissue residue guidelines for organic contaminants.

Contaminants listed in italics indicate that the tissue concentration is below the historical minimum for the
corresponding age class.

Contaminants listed in BOLD indicate that the tissue concentration is above the historical maximum for the
corresponding age class

Expanded Program Objectives Summary
A summary of the 2024 expanded program objectives are below

1 Due to the success of gill netting in Chrystina Lake and the overall health of the brook trout
from this lake, increasing the fish captured in Haltes to 40 instead of 30 did not result in
captured fish older than 3+ years. Moving forward, it is recommended that less emphasis be
put into gill netting with more time being devoted to angling and the use of set lines will be
incorporated into fishingnethods

1 Completion of a historical analysis of Edith Lake has determined concentrations have been
similar to hatchery fish since 2017 and it is recommended that biannual sampling of Edith
Lake would be more effective moving forward. The off years woulddasl to devote more
resources to determining PCB concentration variability in Chrystina Lake brook trout

1 After conversations with Alberta Parks, Alberta Environment and Protected Areas (AEPA),
the fish head community outreach program was approved. ®@gmafbrochures have been
created outlining the intent to use data collected from donated fish heads to increase the

SwanHills Treatment Centre 82 March 2025



2024Environmental Monitoring Program O
Annual Repori Executive Summary VEOLIA

understanding of age distribution in both lakes. Brochures were provided to community

stakeholders in 2024 and sighage is ready to begsthe recreational areas of both lakes

ATTENTION ANGLERS [P SRTuis it

Help us better understand the health

3 s Purpose
of Chrystina Lake and Edith Lake.

Help us understand the heaith of Chrystina Lake ond Edith

You can help us monitor the health of these lakes by contributing Lake by contributing Brook Trout heads. We are trying to
Brook Trout heads. We track fish age using coded wire tags in the track fish oge with coded wire togs in the stocked Brook
Brook Trout stocked here. Your submission will help us better Trout. Your submission assists us in understanding oge

understand age dynamics and abundance. dynamics and abundance

0 Measure fork
length and cut off

head at the gills.

/

How to Help?

Step 1

Are you fishing ot Chrystina Lake or Edith Loke?

SN

[Remember to follow the Alberta Sportfishing Regulotions

O Write down
location, date and v‘ Step 2
length on the label /s ,

Meosure fork length

and tie it to the jaw. and cut off the heod at
the gl location
O Place in a sealed bag and deposit Step 3
at our drop off location at the Any brouk 1104 hads submtted ore pioced

r1o 0 veabed by

Treatment Centre.

Don 1or gl 16 wite down where 6nd when you
Caugt your Tk clong with s fork kength!

Step 4

J '’

Deposit the lobeled head ot

10000 Chrystina Loke Rood,

:
Oropatt Im.\-on’ Swon Hils,
AB T0G 2C€0
For more information please call 780-333-4197 IS N/
*Please follow all Aberta Sportfishing Regulations.
- More Information?
)2 worley @ veoua

@veoua @uossan

Figure 5-7: Examples of signage and brochure created for Fish Head Outreach Program 2024
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5.4  Toxicological Assessment &ish Tissue Monitoring Results

Brooktrout are collected annually from Chrystina Lake (study lake) and Edith Lake (reference lake) as part
of the EMP to measure concentrations of contaminants of concern in edible tissue. Polychlorinated biphenyl
(PCB) concentrations are measured given tlesgitompounds are the main contaminants of concern based
on historical monitoring data. Polychlorinated dibefzdioxin (dioxin) and polychlorinated dibenzofuran
(furan) concentrations are also measured in edible brook trout tissue given that theseantgaan be
produced when PCBs are heated. Historically, dioxin and furan concentrations in fish tissue have been
below analytical detection limits in both lakes but they continue to be monitored to ensure the monitoring
program captures these potenétkcts on the surrounding environment

Tissue concentrations measured in brook trout from Chrystina Lake and Edith Lake are used to inform the
annual human health risk assessment (HHRA) component of the EMP. The objectives of the HHRA in
2024 include:

1 Conparing measured Contaminant of Concern (COC) concentrations in edible brook trout
tissue from Chrystina Lake and Edith Lake in 2024 with historical concentrations; and

T Determining potential risk to human health posed by consumption of brook trout captured
from Chrystina Lake and Edith Lake based on

The scope of the EMP is expanded for all monitoring components every five years to identify potential data
gaps and ensure the level of effort and methods used are agiertpfulfill program objectives. The 2024
monitoring program represents an expanded monitoring year and additional scope for the HHRA includes

1 Avreview of currently used exposure factors (e.g. background exposure estimates, consumption
rates, and bodyeights) and their reliability to assure the accuracy of risk estimates calculated
during the HHRA

1 A review of current tolerable daily intakes (TDIs) for COCs and their supporting derivation
information, including consultation with Alberta Health to inigate the most appropriate
TDIs for the HHRA

1 Review historical trends associated with maximum tissue concentrations to investigate
maximum worsicase risk estimates over time

1 Assessmertf current program triggers and development of new triggers ifrezjfollowing
review of exposure factors (e.g. consumption rates, body weights, background exposure
estimates), and TDIs used for the HHRA in 2024 and beyond

Refinement of the HHRA since its inception has identified consumption ofcaidht fish as thenain

exposure pathway to PCBs and this is the only exposure pathway assessed as part of the HHRA. The current
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version of the HHRA characterizes risk to adult, adolescent, child, and toddlers through the fish

consumption pathway and associated risk fadtrthese groups are also considered
Contaminant Concentration Analysis

The HHRA is based on analysis of fish tissue samples using corgpmfic PCB analysis (based on EPA
method 1668C), which includes concentrations of all 209 PCB congeners.tBnaidissue concentrations

for each dioxin, furan, and dioxlike PCBs including PCB 77, 81, 126, and 169 are also measured using
EPA method 1613B

Tissue concentrations measured in brook trout from each lake are divided into three categories for the
HHRA including the maxi mum concentration, weighte
concentrations provide an overly conservative estimate of risk but is included to provide -aaserst

scenario for comparison with exposure limits. Since92@ie weighted average of brook trout 2+ years old

and up has been included in the HHRA given that these fish are generally targeted by recreational fishers
based on size. These brook trout are gemuwewtal |y re
unknown ages have been incorporated into the O0ke
targeted by recreational fishers

Exposure estimates calculated for the 2024 HHRA are based on contaminant concentrations:including

1 theannual weghted average of all brook trout sampled from each lake since 2002

1 thewei ghted average of Okeeperd brook trout fr
1 themaximum concentration measured in brook trout from each lake in 2684

1 themaximum concentration measuredimok trout from each lake since 2006 (as part of the

expanded program).
Risk Characterization

In the context of HHRA, risk characterization is the final step in the risk assessment process that combines
information from the toxicity and exposure asses#si¢o determine estimated risk to consumers. The
toxicity assessment includes a scientific evaluation of the potential harm from COCs to human health and
involves the development of exposure limits for various exposure routes. The Swan Hills HHRA assesses
risks from the consumption of wildaught fish, therefore exposure limits are based on tolerable daily
intakes (TDIs) established by Health Canada. These TDIs set the safe consumption limits for COCs based

on available toxicological data. The exposureeassient is the process of quantifying the following

1. Magnitude, frequency and duration aims to quantify how much, how often and how long humans (e.g.

daily intake or dose) are exposed to a COC.
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2. Population characteristicsAdults, adolescents, chilein, and toddlers were identified as receptors

exposed to PCBs through ingestion of fish tissue collected near the SHTC.

3. Routes and pathwaysThis HHRA is aimed only at the fish consumption pathway in this instance

(see Section 3).

Population charactestics are a key component of the exposure assessment given that exposure estimates
are based on assumed exposure factors including consumption rates, body weights, and background
exposures based on available information. Consumption rates, body weightgckground exposures

are based on food consumption surveys, ideally within the region of the specific HHRA. Health Canada
and Alberta Health have developed guidance documents to help determine the most reliable exposure factor
values based on mesaalyss of previous food consumption surveys throughout Alberta/Canada. Exposure
factors traditionally used for the SHTC HHRA are adopted from the 1997 diet and activity study by Alberta
Health. These exposure factors, along with COC concentrations, are usalttulate daily intakes
(exposure estimates) for each consumer group (Equation 1). Exposure factors currently used for each
consumer group assessed during the SHTC HHRA are summarized irbT7able

Equation 1

O0 06 WQE O 1 WDEFEIEO & YoORQE . . .
Oi 0 MBI 0o+—9 e OWWQQ @@ NI 601 'Q
% S ® £ Do WBQ ol
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Table 5-7: Exposure Factors used to Quantify Exposure for the SHTC HHRA

Life Stage

Age Group

Average
Consumption
Rate
(grams/day)

Average
Body
Weight (kg)

Background
Exposure

High consumer = 167
Medium consumer = 73 Total PCBs =0.002
47
Adult >19 years (propose change ngkgiday
Low consumer = 13 to 80 kg Total TEQ = 0.5 pg
Very low consumer = 2 following 2024) TEQ/kg/day
Advisory level = 22
Total PCBs = 0.002
ug/kg/day
Adolescent 12 i 19 years 40 65.2
Total TEQ = 0.63 pg
TEQ/kg/day
Total PCBs = 0.0035
. pg/kg/day
Child 5171 11 years 33 35.2
Total TEQ = 0.99 pg
TEQ/kg/day
Total PCBs = 0.0068
i ug/kg/day
Toddler 7month T 4 20 15.3
years Total TEQ = 1.89 pg
TEQ/kg/day
Notes: Bold text denotes that the medium consumer group more accurately reflects current maximum
consumption rates of traditional foods in the Swan Hills region based on literature review and discussions with
Alberta Health

Risk is characterized for each consumeug by comparing the estimated exposure from the exposure

assessment with Health Canada TDIs from the toxicity assessment to calculate an exposure ratio (ER) using

Equation 2

Equation 2

Own € "W 0gY

The toxicity and exposure assessments maintain a conservative approach to ensure that potential risks to

Of 0 QG VRO 601 Q

Own € i 00QAYD O

human consumers are not underestimated. The SHTC HHRA maintains this cismedsyahcorporating

the following

1. Dioxin, furan, and PCB concentrations below the detection limit are replaced with half the detection

limit value to account for potential exposure to these COCs.
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2. Risk estimates are based on the highest consumyatierirom the 1997 Swan Hills survey to ensure

ERs are protective of people consuming the highest tissue quantities.

3. Risks are characterized based on maximum concentrations reported in fish tissue to account for a

worstcase scenario for human consunera/ild-caught fish.

4. The lowest regional background exposure rates available have not been incorporated into the HHRA

given that some other available diet surveys report higher background exposure rates.

5. Risks are characterized based on tissueatrations of edible tissue with the skin on to account for

higher COC concentrations of lipophilic COCs such as PCBs, dioxins, and furans.

6. Risks reported do not account for cooking prior to eating, which can remove up to 50% of the tissue
residues presnt in edible tissue.

Given the steps to ensure the HHRA maintains a conservative approach, the risks associated with ERs
below 1 are considered negligible to be acceptable by Health Canada where background exposure is
considered (Health Canada 2021)Hnts Pr oj ect, the EROs relevance to

include

1 ER Oi ebtimated exposure from fish consumption are below the respective exposure limit
andno risk of adverse health effects are expected

f 1< ER iCestitn&tedexposurerom fish consumption presentsi@v risk of potential
adverse human health effects given the conservatism built into the HHRA.

1 10 < ERT medium risk of potential adverse health effects, indicating that risk management

and/or adaptive monitoring measust®uld be considered

The Health Canada TDI for nafioxin-like PCBs before 2021 was 0.13 ug/kg/day but was lowered in
2021, causing the ERs calculated during the HHRA to increase substantially. This increase in risk estimates
did not reflect a change iissue concentrations in brook trout captured from Chrystina Lake or Edith Lake.
Rather the increased risk estimates caused by the more stringent TDI prompted a review of available TDIs
for PCBs in recent years. Currently the Health Canada TDIs for or§&iis, including total PCBs and

dioxins/dioxinlike compounds, near the SHTC are

1 Total (nondioxin-like) PCBs = 0.01 pg/kg/daynd
1 Total TEQ (dioxinlike PCBs, dioxins and furans) = 2.3 pg TEQ/kg/day

The derivation of the 2021 natioxin-like PCB TDI was reviewed in detail as part of the expanded program
in 2024. A key finding of this review was that the current TDI used in the HHRA has to be corrected

(reduced) to account for the proportion of thealtd®CB concentration that consist of a subset of seven
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marker PCBs. Comparison with total PCB concentrations from Chrystina Lake and Edith Lake potentially
overestimate risk given that the tissue concentrations are based on the sum of all 209 PCB catiggrners

than being limited to the seven marker PCBs discussed in the.report
Current versus Proposed Exposure Factors for Risk Characterization

In 2024, risk was characterized based on the exposure factors and PCB concentrations currently used for
the HHRAto provide consistency with previous reports and comparison with newly proposed methods.
Risk estimates using these methods are referred to as the current HHRA case throughout the report. Risk
estimates calculated using the proposed changes to the expstinration methods are presented as part

of the proposed HHRA case. The current HHRA case overestimates risk based on the findings of the review
of exposure factors and limits in 2024. The proposed HHRA case recommends changes including the

following:

1 Increasinghe assumed adult body weight from 73 kg to 80 kg

9 High consumption rate from the 1997 Swan Hills diet and activity study potentially overestimates
current consumption rates based on more recent survey data in the Swan Hills region and the
medium consumption rate from the 1997 survey aligns more closely with these more recent
consumption rates for determining risk

1 Total PCB concentrations (for negioxin-like PCBs) currently overestimates risk by comparing
tissue concentrations based on the su@ld09 PCB congeners with the current Health Canada

TDI that accounts for only seven marker PCBs
Health Risks Associated with Consuming Brook Trout from the Swan Hills Area

Tissue concentrations measured in brook trout from Chrystina Lake and Editin R&@2g are summarized
in Table 5-8. The weighted average concentrations measured in 2024 are compared with historical

concentrations since 2002 in Figur8.
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Table 5-8: Weighted Averages for Total PCBConcentrations and TEQs Measured in Brook Trout
Sampled for the 2024 HHRA

PCB L
Age : Total PCB Dioxin/Furan
Group Station (Lg/g) (p‘gl;/Eg()Q TEQ (pg/g) Total TEQ (po/g)

Chrystina
2024 Lake 0.0366 1.56 0.22 1.78
Maximum

Edith Lake 0.0086 0.64 0.21 0.85
All ages Chrystina 0.0143 0.68 0.17 0.84
(weighted Lake
average) Edith Lake 0.0042 0.36 0.17 0.53
>2+ years Chrystina 0.0174 0.83 0.16 1.00
old Lake
(A Keeper| gdith Lake 0.0048 0.50 0.15 0.65
—~
§ 0.20 1
(®)]
~
O
2 0.151
om
O
o 0.10 1
©
°
= 0.051
c
3
S 0.00 1

2005 2010 2015 2020 2025
Year

Station = Chrystina - Edith - Hatchery

Figure 5-8: Weighted Average of Total PCBs in Brook Tout Sampled from Chrystina Lake, Edith
Lake and the Hatchery (2002 t2024)

Adult Fish Consumers

The ERs calculated for adult consumer groups basce
average PCB concentrations in Chrystina Lake, Edith Lake, and hatchery brook trout in 2028-Q)able

The ERs for low and very low consumer groups werbelbw 1, therefore these groups are not included

in Table5-9. There are no ERs exceeding 10 in 2024. High consumers have ERs over one suggesting there
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is a low potential risk to high consumers of Chrystina lake brook trout. Three of the five tissuessample
from Edith Lake reported total PCB concentrations equal to or below concentrations in trout taken directly
from the hatchery, leading to similar ERs between Edith Lake (based on weighted average) and hatchery
brook trout in 2024 (Tablg-9).

Table 5-9: Exposure Ratios Based on Total PCBs for Consumption of Brook Trout near Swan Hills
in 2024

Station Consumer Class Maximum BBl = }l EE0E @1) .
Average (AKeepero

High (167 g/day) 8.57 3.48 4.17

f;;fﬁna Medium (47 g/day) e 112 1.32
Advisory (22 g/day) 1.30 0.63 0.72
High (167 g/day) 217 1.17 131

Edith Lake Medium (47 g/day) 0.76 0.47 0.51
Advisory (22 g/day) 0.46 0.33 0.35
High (167 g/day) 1.06

Hatchery Medium (47 g/day) 0.44
Advisory (22 g/day) 0.31

Notes:

Yellow highlighting indicates ER is between 1 and 10 and has a low risk of potential adverse effects

on human fish consumers.

The ERSs calculated for potential exposure to didikia PCBs, dioxins, and furans (as total TEQ) from

adult consumption of brook trout from Chrystina Lake, Edith Lake, and the hatchery in 2024 are presented
in Table5-10. All the ERs for low and very lowonsumers were well below 1 and indicate no risk to these
consumer groups. The ERs for consumers of Chrystina Lake brook trout were slightly above 1 based on the
highest consumption rate. Based on the total TEQ concentrations reported in 2024, thesk i® moost

adult consumer groups eating brook trout from both lakes. The low potential risk to high consumers of

Chrystina Lake brook trout may overestimate risk based on more recent consumption rate estimates
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Table 5-10: Exposure Ratios for Consumption of Brook Trout near Swan Hills in 2024

. : Weighted >2+ years old
Station Consumer Class Maximum 9 }’ .
Average (AKeeper o
High (167 g/day) 1.98 1.05 1.21
Chrystina .
Lake Medium (47 g/day) 0.71 0.45 0.50
Advisory (22 g/day) 0.45 0.33 0.35
High (167 g/day) 1.06 0.74 0.86
Edith -
Lake Medium (47 g/day) 0.46 0.37 0.40
Advisory (22 g/day) 0.33 0.29 0.30
High (167 g/day) 0.49
Hatchery Medium (47 g/day) 0.29
Advisory (22 g/day) 0.25
Notes:

Yellow highlighting indicates ER is between 1 and 10 and has a low risk of potential adverse effects
on human fish consumers.

The ERs for high consumers based on concentrations of dik&iRPCBs, dioxins, and furans from 2002
to 2024 are presented imgkre 5-9. These ERs suggest there is no risk to consumers of Edith Lake brook
trout and low potential risk to adult consumers of Chrystina Lake brook trout since 2017. In addition, Edith

Lake brook trout pose a similar risk to brook trout taken direobiy fthe hatchery since 2017
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Figure 5-9: Exposure Rations for Adult High Consumers of Chrystina Lake, Edith Lake, and
Hatchery Brook Trout Based on the Weighted Average TEQ for Dioxidike PCBs, Dioxins,and

Furans
Adolescent/Juvenile Fish Consumers

The ERs for adolescent, child, and toddler consumers of brook trout from Chrystina Lake, Edith Lake, and
the hatchery based on the current HHRA case methods are provided in5TEbldased on the
concentratias measured in 2024 in Chrystina Lake there is a low potential risk to toddler, child, and
adolescent consumers. Alternatively, there is no risk to child and adolescent consumers, and low potential
risk for toddler consumers of Edith Lake brook trout basedoncentrations measured in 2024. Similarly

to adult consumers, the ERs calculated for Edith Lake brook trout consumers (based on weighted average)

were comparable to those calculated for the hatchery brook trout
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Table 5-11: Adolescent/Juvenile Exposure Ratios for Total PCBs for Consumption for Brook
Trout Near Swan Hills in 2024

. Consumer : Weighted >2+ years old
Station Maximum = d
Class Average (AKeeper ¢
Adolescent 2.45 1.08 1.27
Chrystina Child 3.78 1.69 1.98
Lake
Toddler 5.46 2.55 2.95
Adolescent 0.73 0.46 0.50
Edith Lake Child 1.16 0.75 0.80
Toddler 1.81 1.23 131
Adolescent 0.43
Hatchery Child 0.70
Toddler 1.17
Notes:
Yellow highlighting indicates ER is between 1 and 10 and has a low risk of potential adverse effects
on human fish consumers.

The ERs for adol escent, child and toddl er consumer
Lake for dioxinlike PCBs, dbxins, and furans (as total TEQ) from 2012624 are provided in Figure 5

10. These ERs suggest that there is no risk to adolescent and child consumers of brook trout from either
lake since 2019, however toddler consumers may have low potential nskfomk trout consumption.

Notably, the ERs for toddler consumers is highly conservative given that the background exposure estimate

for this consumer group represents 82% of the TDI. Consequently, the ER for brook trout taken directly

from the hatchery isearly 1 (ER=0.98)
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Figure 5-10: Exposure Rations for Adlescent (top left), Child (top right), and Toddler (bottom)
Consumers of Brook Trout from Chrystina Lake and Edith Lake from 2019 to 2024, Based on
Average Concentrations oDioxin-like PCBs, Dioxins, and Furana n O Keeper 6 Fi sh

A common theme observed throughout the HHRA in 2024 is that risk estimates for consumers of Edith
Lake brook trout based on weighted averagessiandar to risk estimates for brook trout taken directly
from the hatchery. This is in part a reflection of the conservatism built into the HHRA and similar PCB
concentrations in Edith Lake brook trout and control brook trout from the hatchery. Althskiglotential

is elevated for consumers of Chrystina Lake brook trout compared with Edith Lake brook trout consumers,

the potential for risk remains low for Chrystina Lake
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6 STATE OF THE ENVIRONMENT SURROUNDING THE
SWAN HILLS TREATMENT CENTRE

6.1 OnSite Monitoring

The SHTC operated within its Approval requirememtscept for the continuous monitoring of mercury
emissionsin 2024and no excursions resulting in significant emissions occurred. Incinerator performance
during the compliance testset emission requirementer total PCDD/DF TEQand mercury Fugitive
emissions remainedell controlledand the activatd carbon in the air management units was replaced as
required.No leaks were identified in the annual tank farm surWée success in fugitive emission control
measures was demonstrated in the ambient air monitoring results. The annual average IB@B leve
ambient air recorded at all fence line sites and theitdfmonitoring location remain among the lowest
reported to date. VOC and TOC levels measured at the OTF remaineshdowonsistent with recent
monitoring resultsAll Total Suspended Partitate (TSP) samples were well below the ambient air quality
objective of 100 pgh®, and the fine particulate (PN samples weréow at all monitoring locations and
mostly met the Alberta ambient air quality objective of 29 pty/ifhere were exceedancafsthe 24hour
PM,.s ambient air quality objective measured at Sif81L8ng/n?), Site 5A (30.41g/m?), or Site 9(34.9
nmg/m°) on August 13. There was heavy wildfire smoke in the area. Samples collected Augeast B@low

29¢ g A.m

There were nactivities required in 2024 for thenite soil monitoring and management prograrke

Soil Monitoring Program Proposal that is duayB0, 2025 was started.

Groundwater monitoring was completed in September and results4rc@0frmed that water qglity in
the till (shallow and intermediate depths) and the sandstone aquifer remains good and consistent with

previous results

6.2  Terrestrial Environment

The 202 soil, vegetation and wildlife monitoring results were consistent with pusvimnitoring progem
results.The primary contaminants of concern (PCBs, dioxins and furans) were detected in all three receptors
and show a similar distributiorAlthough levels are declining, they remain elevated above background at
sites nearest to the SHTC and decesignificantly with distanceThe area of influence is relatively small

as concentrations return to near background levels beyond approximately 2 km from the facilit@, In 202
the forest fires caused an increase in PCBs and PCB TEQ ptotsenear the SHTC as well as the
background andhore peripheral plotir Labrador tea and live mada 2024, TEQ concentrations in the

Labrador tealecreased to pifire (pre2023) levels and concentrations in the live moss did not increase
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